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CEPHALOMETRIC CHANGES IN THE SOFT TISSUE CHIN

AFTER ORTHODONTIC TREATMENT

Ruchi Nanda Singh

This study was performed to cephalometrically assess

the soft tissue chin changes from orthodontic treatment

and after 5 years post-treatment. Variability in the soft

tissue chin structure between the different facial types

and between the sexes was also evaluated.

Sixty patients, treated by Dr Ricketts, were selected

from the Rocky Mountain Data system files. Pretreatment,

post-treatment and 5 year post-treatment cephalograms were

taken on each patient and the soft tissue chin thickness

was measured at six points around the symphysis. Means

and standard deviations were calculated for each point on

the symphysis by sex and facial type.

The post-treatment data indicated an overall mean

increase in the soft tissue chin thickness in the total

sample with a range of 0.4 - 0.8 mm over the six measured

points around the symphysis. Five years post-treatment

data showed an increase in the soft tissue chin thickness



with a range of 1.0 - 1.2 mm around the symphysis. The

male sample demonstrated a greater increase in the soft

tissue chin thickness than the female sample. The total

female sample did not show a significant increase in the

soft tissue chin thickness; however, the dolichofacial

female group showed a thickness increase with a range of

0.9 - 1.3 mm after treatment and a range of 1.0 - 1.3 mm 5

years after treatment.

The male dolichofacial group showed the greatest

amount of increase in the soft tissue chin thickness with

a range of 0.8 - 1.4 mm after treatment and 1.6 - 2.5 mm 5

years post-treatment.

The soft tissue chin thickness was found to vary at

all points around the symphysis except for the two points

at, and closest to, menton. The mesofacial female sample

showed a more even thickness around the chin after

treatment.

Females, after 15 years of age, showed no increase in

the soft tissue chin thickness. Patients younger than 9

years of age showed a smaller "B" point thickness than the

rest of the group.

It was concluded that the soft tissue chin thickness

does not increase uniformly around the symphysis and that

the thickness varies between the facial types. This study

demonstrates the importance of evaluating the soft tissue

chin thickness before treatment and of considering the

changes that occur after treatment.
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INTRODUCTION

Orthodontics has, as its treatment goals, the

creation of a functional occlusion and a harmonious soft-

tissue profile. Harmony is sometimes difficult or impos

sible to attain because the soft tissue overlying the

teeth and bones is highly variable in its thickness

(Figure 1) and hard tissue skeletal landmarks and measure

ments can deviate considerably from the facial form the

patient expresses with the soft tissue. These variations

in thickness come about not only because the underlying

structures are out of balance, but also because the thick

ness and tone of the soft tissue vary with each individ

ual Burstone,^'^ Hambleton,^ Merrifield,
24 25 1 13

Subtelny, ' Bowker and Meredith, and Neger demon

strated that variation, not uniformity, exists in the soft

veneer. Research performed by Hambleton^ showed that pa

tients may appear either more or less convex in their pro

files than is indicated by their hard tissue. This is

because of differences in the thickness of the soft tis

sue, particularly at the junction of the nose and upper

lip and in the region of the chin.

Statement of the Problem

This study was conducted in order to assess the



changes in the soft tissue chin after orthodontic treat

ment. Morphological facial changes often accompany ortho

dontic therapy. The regional changes in the soft tissue

which accompany orthodontic treatment still require inves

tigation. In this study, the soft tissue chin changes

were evaluated in relationship to the facial profile, as

well as differences in the soft tissue morphology between

the various facial types (i.e., mesofacial, brachyfacial

and dolichofacial).

Assessment of the Soft Tissue Profile

20 21 2
Orthodontists, ' artists, and the general

public^^'^^ have been involved in research in which they

assessed good facial esthetics for males as well as

females. Authors have also compared present esthetic stan-

10 6
dards to ancient Greek, Egyptian and Roman art. Some

of these studies have been accomplished by constructing a

photographic profilometric analyses to provide an object-

14
tive view of the facial profile.

21
Riedel in 1957 found that the public's concept of

acceptable facial esthetics is apparently in agreement

with standards established by orthodontists on the basis

of normal occlusion. Lines, et al.^*^ observed that males

averaged a slightly greater chin prominence than females,

and there was a preference by the public for a deeper men-

tolabial groove for men than women. The fact that male



chins are more prominent after growth was also found by

3  11 22
Burstone, Merrifield, Sarnas and Solow. and

24 25
Subtelny. ' Females do not attain the same degree of

straightness in the skeletal profile as males, since they

25 14
are less prognathic. Peck and Peck " found a pro

gressive flattening of the facial profile, and an increase

in the geniolabial angle with age.

Merrifield^^ measured the total chin thickness in

millimeters by including the bony chin lying anterior to

the line NB and measuring to pogonion and the integumental

overlay at the same point. He states that the osseous

chin and its soft tissue overlay vary greatly in individ

uals and that the total chin thickness should be equal to,

or slightly greater than, the upper lip thickness.

Significance of Muscle Function

Disharmonies and disproportions of the face, as well

as imbalances of the lips and their surrounding muscula-

2
ture, have been classified in various ways by Burstone,

Ricketts,^®'^^ Peck & Peck^'^ and Midtgard et al.^^ Muscle

pull and oral habits have a strong influence on the struc

ture of the soft tissue. One of the problems contributing

to malocclusion and disharmonies of the face is the men-

talis habit. It is easily recognized as a severe

manifestation of bilateral and peripheral lip strain, ac

companied by mentalis function and elevation of the integu-



ment of the chin, in an attempt to gain lip closure.

Chronic mentalis habits are usually associated with either

isolated conditions of a protrusive denture, inadequate

lip length and a long or retrognathic type of face or a

25mild combination of all three factors. The patient

must exert a maximum effort to close the lips, and a "ball

ing up" of the tissue in the area just anterior to the

roots of the lower incisors is usually the diagnostic

sign.^^ Ricketts^^ states that this condition fre

quently results in a very unpleasant appearance of the

lips and the illusion of a weak chin.

Facial Form

Cranial and facial patterns have a strong genetic

26
origin. Wuerpel in 1937 was one of the first to cate

gorize faces into proportional types in horizontal and

2 8
vertical dimensions. Zwemer and Lorber, in 1976, clas

sified the cranium and face into six types on a consider

ation of proportionality, or ratio, between their length

and width. They divided the cranium into dolichocephalic,

mesocephalic and brachycephalic types and the facial mea

surements into leptoprosopic, mesoprosopic and eurypro-

sopic as related to height, width and the depth of the

skull.

19
Ricketts has classified facial types into three

basic patterns:



1. Mesofacial, which is the most average facial
pattern.

2. Brachyfacial, which is a horizontal growth
pattern.

3. Dolichofacial, which is a vertical growth
pattern.

The chin symphysis differs in different facial

types. Patients with mandibular prognathism, or with

greater alveolar heights and more retrognathic patterns,

often have long, narrow chin symphyses. Thin dimensions

of the symphysis are often associated with dolichfacial

patterns. The brachyfacial person often exhibits a sym

physis with thick, square outlines. The hard tissue sym

physis seems to be unaffected by orthodontic treatment,

except for the adaptation of the planum alveolar, the al

veolar bone and point "B" towards the direction of force

19
as the teeth are moved forward or backward.



MATERIAL AND METHODS

A sample of 60 Caucasian patients treated by Dr.

Ricketts was selected from the Rocky Mountain Data System

files. These cases were selected according to cephalo-

metric films which revealed (1) good hard and soft-tissue

detail; (2) teeth in full occlusion; (3) lips in closed

position; and (4) no orthodontic appliances in place.

The following cephalometric angle measurements were

used in order to classify the patients into the three fa-

19cial types designated by Ricketts; i.e., mesofacial,

brachyfacial, and dolichofacial.(Figure 2)

1. Facial Axis

2  Mandibular Arc

3  Lower Face Height

4. Mandibular Plane Angle

The Ricketts' cephalometric normals for these measure

ments are shown in Figure 2. Together, the above mention

ed four angles determined whether the facial pattern was

mesofacial, brachyfacial or dolichofacial.

There was a fairly equal sex distribution with the

sample being made up of 31 males and 29 females. The to

tal sample (60 patients) was chosen so that it consisted

of an equal number (20) of patients from each facial type;



i.e., mesofacial, brachyfacial and dolichofacial type

patients. The mesofacial group had eleven males and nine

females and the brachyfacial and dolichofacial group con

sisted of 10 females and 10 males each. Fifty-one

patients had a Class II, division 1 dental malocclusion.

The dolichofacial group had no patients with a Class I mal

occlusion and there were no patients in the total sample

with a Class III malocclusion (Table 1).

Pretreatment, post-treatment and 5 year post-

treatment cephalograms were required on each patient. The

post-treatment and 5 year post-treatment cephalograms were

used to evaluate changes after treatment and long term

changes in the soft tissue chin, respectively. All cepha

lograms (pretreatment = T^, post-treatment = T2, and 5 year

post-treatment = T^) were evaluated by using the Ricketts'

analysis (Figure 2).

The method of integumental extension measurement in

this study was established by utilizing skeletal landmarks

[Pterygoid Root Vertical plane (PTV) and Frankfort Horizon

tal plane (FH)] since the soft tissue of the face is some

what variable, and does not readily suggest planes of

reference within the soft tissue itself. Horizontal, ver

tical and diagonal extensions were made from the hard tis

sue to the soft tissue chin at various designated points

on the symphysis. The horizontal extensions were parallel

to the FH plane and the vertical extensions were parallel



to the PTV plane. The FH and PTV planes are perpendicular

to each other. The hard tissue analysis was utilized

along with the soft tissue since separate analyses of

either the soft tissue or the dento-skeletal patterns

alone have proved inadequate or misleading (Figure 2).

The chin thickness was registered at 6 different loca

tions around the symphysis. For simplicity of measure

ment, the alphabetical symbols "B", "a", "b", "c", "d",

"e", are used for each of the soft-tissue chin landmarks

(Figures 2 and 3). It should be pointed out that these

symbols are not names of landmarks, but are employed to

facilitate the recording of measurements. The soft tissue

landmarks were derived from horizontal and vertical exten

sions of the skeletal landmarks of the chin. All exten

sions, except from the points c and d, were made parallel

to the Frankfort Horizontal plane (FH) and perpendicular

to the Pterygoid Root vertical (PTV) to extend to the soft

tissue chin. The locations of the alphabetical symbols or

points are defined below;

"B" point - Skeletal "B" point was described by Downs as

the most superior point at the deepest curvature of

the outline of the symphysis. A horizontal extension

was made from this point to the soft tissue and was

termed "B" point.

"a" point - This point is a horizontal extension of skel

etal supra-pogonion or protuberance menti (Pm) point.



This supra-pogonion point was selected at the

anterior border of the symphysis between the point

"B" and pogonion where the curvature changes from con

cave to convex.

'b" point - This point on the soft tissue chin was a hor

izontal extension of the skeletal landmark, pogonion

(Pog). The most anterior point on the curve of the

outline of the symphysis can be termed pogonion.

This is a point on the mental protuberance at the mid-

line.

'c" point and "d" point - In order to label points "c" and

"d", "b" point and pogonion were extended horizon

tally from the symphysis parallel to Frankfort Hori

zontal. Point "e" and menton were extended

vertically parallel to the pterygoid root vertical to

meet the horizontal extension of pogonion. The angle

formed by the intersection of the above mentioned

lines was divided into thirds and extensions were

drawn to the soft tissue chin to form points "c" and

"d". (Figure 3a,b,)

'e" point - This point on the soft tissue chin was a verti

cal extension of the skeletal landmark, menton. Men-

ton is termed the most inferior point on the lower

border of the midline curve of the symphysis.

Hard tissue to soft tissue distances were measured



for each point ("B" - "e") in millimeters before treat

ment, after treatment and 5 years post-treatment. The

recordings were measured to the nearest 0.5mm.

Statistical means and standard deviations were comput

ed for the total sample, and the three facial types, to

find averages for the distances between the hard tissue

symphysis and the soft tissue chin. Additionally, the

three facial types were divided according to sex and the

means and standard deviations were computed for males and

females in each facial type. A comparison of T2 and

Tg changes in the soft tissue chin, as well as for the

different facial types, was accomplished for males and fe

males in an analysis of variance test. Composite trac

ings, representing the changes, were completed in order to

make a visual comparison of the changes from the begin

ning of treatment with the end of treatment and 5 years

post-treatment. A statistical analysis of the data;

namely the means, standard deviations, and "t" tests, were

calculated.



RESULTS

Table IB shows that the average age before treatment

was 10 years and 7 months with a standard deviation of 2

years and 1 month. The average age after treatment was 14

years and 6 months with a standard deviation of 2 years

and 1 month and the average age at least 5 years post-

treatment was 21 years and 6 months with a standard devi

ation of 3 years and 5 months. As shown in Table lA, a

differentiation was also made between the extraction and

nonextraction groups, along with a differentiation of the

various classifications of malocclusion. The extraction

group, which made up 38 percent of the sample, was limited

to four premolar extractions only.

Averages and standard deviations for the various

points ("B" - "e") , designated on the symphysis to measure

the distance between the hard and soft tissue chin, were

deduced for, a) the total group, (Table IB), b) the dif

ferent facial types (Table IB), and c) and for males and

females in each category (Table 2A,B,C). Changes in the

soft tissue chin thickness after treatment, and five years

post treatment are shown on Tables 3(i-iv). The under

lined numbers are the distances that showed a significant

increase in the soft tissue chin thickness. It was dis

covered that at post-treatment, the chin thickness varies



at all points on the symphysis except for the two points

at, and closest to, menton ("d", "e") (Table 4). Females

had a more even soft tissue chin thickness around the sym

physis than males, as is evident in Tables 3i-iv and 4.

The results of the present study show that overall

the soft tissue chin, in both males and females, thickens

after orthodontic treatment (T2) and 5 years post-

treatment (Tj). The total female sample in this study,

however, did not show a statistically significant thicken

ing of the soft tissue chin even though the dolichofacial

group of females showed a significant increase in the soft

tissue chin thickness after treatment ^^2^ ' These re

sults are shown in Tables IB and 3i-iv.

When comparing 5 year post retention records (T^)

with those at the end of treatment (T2), the females

showed no statistically significant increase in the soft

tissue thickness of the chin. The male sample did have an

increase in the soft tissue thickness of the chin when

T2 and Tg records were compared (Table 3i-iv). However,

the total sample consisted of only two males over the age

of 18 years and thus the sample did not consist of a sig

nificant adult male population.

After comparing the three facial types in males and

females, as shown in Tables 3i-iv, it was discovered that

the soft tissue chin thickness increased most in the doli-

chofacial group (Group 3) after treatment (T2) and 5



years post-treatment (T^). The mesofacial group showed

the least amount of change in the soft tissue chin thick

ness at T2 and T^. Regression tests to determine which

of the independent variables age, sex, group, 1-APog, 1-APog,

MP, MA, FA and LFH, classification affected the points "B"
)

- "e" at , T2 or , we determined that age, sex and

group were the only variables that influenced the points

"B" - "e" (See Tables 5 and 6) The other variables did

not affect the changes on points "B" - "e" in a statistic

ally significant manner.

Thus, an analysis of variance was run using age, sex

and group as the only independent variables. This analy

sis of variance was used to assess the statistical signifi

cance these variables may have on "B" - "e" point at T^,

T2, T5 (Table 6).

At T^, age, sex and have a significant influ

ence on points "B" - "e".

At T2 - T^, age and seem to be significant

on changes at points "B«"p II _ II II

At T^ - T^, sex and influence these points.

This is more apparent in the 5 year post-treatment

changes when compared with post-treatment measure

ments (Table 6).

At T2, and age are significant, although only

at "B", "d" and "c", "d" points respectively.

At T^r only sex is significant at points "d" and "e".



DISCUSSION

In order to understand the changes that took place in

the soft tissue chin thickness after orthodontic treatment

and after 5 years post-treatment; eleven hypotheses were

analyzed and an attempt made to evaluate some of these

changes.

1. The total distance between the hard and soft tis

sue chin should increase after treatment in all facial

types. This assumes a correction of the overjet and, or

bimaxillary protrusion.

After treatment (T2), there was a significant in

crease in the overall thickness of the soft tissue chin at

all points on the symphysis ("B" - "e") in both males and

females. Five years after treatment, there was an increase

in the soft tissue thickness with a a range of 1.1 - 1.2

mm on points "B" - "e" (Table 3i-iv).

The total mesofacial group soft-tissue chin thickness

increased only at the points "B" and "a" which were within

a range of 0.3 - 0.6 mm after treatment, and 5 years post-

treatment range was 0.7 - 1.0 mm. Brachyfacial patients

had a soft tissue chin thickness increase at all points

and the range was 0.3 - 0.9 mm after treatment (T2) and

1.2 - 1.5 mm 5 years post-treatment (T^). The greatest

soft tissue chin thickness increase was in the dolicho-



facial group. All points around the symphysis increased

with a range of 0.7 - 1.2 nun after treatment and 1.2 - 1.8

mm after 5 years post-treatment. Females of the brachy-

facial and mesofacial group showed a negligible increase

in the soft tissue chin thickness and dolichofacial i

females showed increases at points "B", "a" and "b" with a

range of 0.9 - 1.2 mm. Dolichofacial males showed the

greatest amount of increase at post-treatment (T2) with

a range of 0.9 - 1.4 mm and 5 years post-treatment

with a range of 1.6 - 2.5 mm. These figures reflect the

average range of increase in the soft tissue chin at

points "B" - "e".

Thus, the soft tissue chin thickness increased after

treatment and 5 years after treatment progressively in the

mesofacial, brachyfacial and dolichofacial groups. The

change between 5 years post-treatment (T^) and post-

treatment (T2) was also significant in dolichofacial pat

terns (Table 3i-iv).

Most studies show that the soft tissue chin is close

ly related to the degree of the prognathism of the hard ti-

6 7
ssues. ' In nearly all cases, the distribution of the

soft tissue of the chin over the symphysis will change as

the teeth are moved.
17 20

Additional research on the chin has been done by

6  24
Hambleton, Subtelny and others who demonstrated that

the male profile becomes straighter than the female pro-



file because the male chin grows to a greater degree, even

though it usually starts later.

Garner,^ in 1974 states that Rosenstein (no refer

ence given) measured hard-tissue chin growth on both treat

ed and nontreated patients at the Northwestern Orthodontic

Clinic and in his private practice. His results indicated

that the chin button grows early in girls and late in

boys, but the amount of the hard-tissue chin growth is

twice as much in boys as in girls. The soft tissue chin

tends to compensate by thinning in most instances.

The subjects in the present study, however, did not

seem to follow the above mentioned soft tissue chin pat

tern. The soft tissue chin of the total male sample in

creased uniformly, whereas, the total female sample did

not show any significant increase in the thickness of the

soft tissue chin.

2. The overall distance between the hard and soft

tissue chin around the symphysis should be greater for the

brachyfacial group of patients before, after and at 5

years post-treatment.

Before Treatment (T^^): The overall chin thick

ness around the symphysis in the brachyfacial group was

not found to be greater than the mesofacial or dolicho-

facial patterns (Tables IB, 2). Chin thickness in the

brachyfacial pattern was statistically the same as the

mesofacial patterns except for the points "B" and "b"



where the soft tissue chin thickness was less in the

brachyfacial group. The pretreatment brachyfacial group

had a smaller soft tissue chin thickness than the

pretreatment dolichofacial group at point "B", but the

thickness at points "c", "d" and "e" was greater. At no

point around the symphysis was the overall soft tissue

distance for the brachyfacial group thicker than the

mesofacial group.
(

After Treatment (T2): The overall soft tissue

chin thickness was greater in the brachyfacial group than

the dolichofacial group at points "c", "d" and "e".

However, the overall soft tissue distance around the

symphysis in the brachyfacial group was equal to, or less

than, the mesofacial group.

Five Years After Treatment (T^): Only at 5 years

after treatment were the soft tissue distances at points

"b", "c" and "e" larger in the brachyfacial group than in

the mesofacial group. The points "b, "c", "d" and "e"

points had larger distances in the brachyfacial group as

compared to the dolichofacial group.

It is apparent that the mentalis muscle is usually

not strained in the brachyfacial pattern unless a severe

overjet is present. Thus, the soft tissue thickness

around the symphysis should be greater in this facial pat

tern. The dolichofacial patterns have a long lower facial

height and a degree of lip and mentalis strain, thus the



brachyfacial group had a larger soft tissue chin thickness

than the dolichofacial group. This soft tissue thickness

was particularly apparent around the lower border of the

symphysis.

3. The pre-treatment dolichofacial type patterns

should have smaller measurements for the total distance be

tween the hard and soft tissue chin than the patients with

mesofacial and brachyfacial type patterns.

Facial pattern significantly influences "B", "c", and

"d" points, after adjusting for sex and age (Table 6).

The total (male and female) dolichofacial sample

measurements before treatment (T^^) from the hard to soft

tissue chin measures as much as 2 mm less than the

mesofacial and brachyfacial groups, especially at points

"c", "d", and "e" (Tables 1, 2).

The soft tissue distances from hard to soft tissue

chin are as follows:

Males

"B", "a", "b" points - No statistically significant

differences in soft tissue chin thickness between

the three facial patterns at T^^.

"c" point - No statistically significant difference

in the mesofacial and brachyfacial groups: aver

age of 1.7 mm less in the dolichofacial group at

'd" point - No statistically significant difference



in the mesofacial and brachyfacial groups;

average of 1.1 mm less in the dolichofacial group

at

"e" point - No statistically significant difference

in the mesofacial and brachyfacial groups; aver

age 0.7 mm less in the dolichofacial group at T^.

Females

"B" point - No statistically significant difference

in the mesofacial and dolichofacial groups;

average 1.6 mm less in the brachyfacial group.

"a" point - No statistically significant difference

in the brachyfacial and dolichofacial groups;

average of 1.1 mm larger in the mesofacial group.

Brachyfacial and dolichofacial groups have a

smaller soft-tissue chin thickness at point "a"

than the mesofacial group.

"b" point - No statistically significant difference

in the brachyfacial and dolichofacial groups.

Brachyfacial and dolichofacial groups have a

smaller soft-tissue chin thickness than the meso

facial group.

"c", "d", "e" points - the dolichofacial pattern has

statistically the smallest soft tissue chin

thickness.

4. The patients with the dolichofacial patterns will

not have an even soft tissue chin thickness distribution



over the symphysis of the chin before treatment.

None of the groups had close to the same distances

from the soft tissue to the hard tissue chin at the points

iigi. _ iigii (Table 4) . The results, seem to show that there

are certain points, especially "B", "a" and "d", "e", re

spectively, that have similar hard tissue to soft tissue

distances. Females have more points with similar dis

tances showing that the soft tissue over the chin is more

evenly distributed than in males. None of the groups seem

ed to have hard tissue to soft tissue distances that were

similar at all points "B" - "e".

5. After treatment soft tissue chin

should have a fairly even thickness distribution over the

symphysis of the chin.

This hypothesis could not be proven. All points on

the symphysis of the chin have different distances from

hard to soft tissue chin after treatment except "d" and

"e" points in males and "B", "a" and "d", "e" points,

respectively, in females, which have similar hard to soft

tissue chin distances (Figure 3).

After treatment, the mesofacial and brachyfacial

groups had more points with similar hard to soft tissue

chin distances, especially in females, as compared with

the dolichofacial group.

The principal points with statistically similar mea

surements from hard tissue to soft tissue chin were points



"d" and "e" (Table 4).

6. The horizontal increase in the total distance

between the hard and the soft tissue chin after treatment

should be less in the dolichofacial group than in the

mesofacial and brachyfacial groups. This should occur as

the mentalis muscle is more likely to be strained in the

pretreatment dolichofacial group and orthodontic treatment

should even out the distance around the symphysis from

points "B" - "e".

The results demonstrated that this did not occur. The

dolichofacial group showed a consistent increase in the

distances from the hard to the soft tissue chin, espe

cially at points "a", "b", and "c". At some points, name

ly "a", "b", "c", "d" the dolichofacial group had a

greater increase in the distances between the soft and

hard tissue chin than the mesofacial and dolichofacial

groups. Males showed a greater increase at the points "B"

- "e" around the symphysis in all groups.

Post-Treatment (T^) to Pretreatment (Tj^)
Increase in MM of Soft Tissue Chin Thickness

Taken From Table 3

Points on

the Chin

Mesofacial Brachyfacial Dolichofacial

.58

.32

.08

-0.05

.16

.24

.98

1.08

1.20

1.04

.88



7. In cases of maxillary dental protrusion, after

the upper incisors are retracted during orthodontic treat

ment, the total chin thickness over the symphysis

increases.

Neither the statistical tests, nor the scatter di

agrams for the total sample showed statistical signif

icance. In the total group, and the mesofacial group, no

pattern of correlation could be determined from the statis

tical analysis between the upper incisor position and the

soft tissue chin over the symphysis.

For the brachyfacial group, there were highly pos

itive (p<.01) correlations between the change in the up

per incisor position and points "B" and "a". As the upper

incisor to APog position decreased after treatment, the

thickness of the soft tissue at points "B and "a" also de

creased. Furthermore, there was a negative correlation be

tween the change in the upper incisor position and point

"e". As the upper incisor to APog position increased

after treatment, the thickness of the soft tissue at point

"e", decreased. In the dolichofacial group, there was a

negative correlation between the change in the upper in

cisor position and point "b" on the soft tissue chin. The

brachyfacial group was the only group where there was a

highly significant correlation between the change in the

upper incisor position and the thickness of the soft tis

sue chin after treatment. These correlations may be the



result of perioral muscular differences between the facial

types.

Posen^^ measured the perioral musculature and found

that the strength of the musculature was correlated with

the position of the incisors. Class II, division 2 maloc-

clusions had the strongest perioral musculature and Class

I bimaxillary protrusion malocclusions the weakest. He

also observed that during treatment a change in the oral

environment, due to a more normal denture position, was ac

companied by a change in the perioral musculature toward

7
more normal readings. Hillesund et al. also found that

the thickness over "B" point was significantly (P<0.05)

greater in a normal group of patients than in a group of

patients with excessive overjet.

8. Changes in the thickness of the soft-tissue chin

after treatment will be smaller in patients with a dolicho-

facial pattern.

The patients who had a more dolicofacial pattern had

no significant difference in the soft tissue chin

thickness before and after treatment when compared to the

mesofacial and brachyfacial patterns.

In Table 3 we see that, in general, the dolichofacial

group shows a greater increase in the soft tissue chin

thickness at point "B" - "e" after treatment than the meso

facial or brachyfacial groups. The latter groups showed

very few extremes in the amount of change after treatment.



9. The point of the deepest concavity on the symphy-

sis of the mandible, "B" point, will change after orthodon

tic treatment alters the position of the lower incisors.

This will bring about a change in the soft tissue "B"

point, since the soft tissue chin has been found to close

ly approximate the hard tissue chin.

Few correlations were deduced after orthodontic treat

ment, since this study did not consist of a population

with a protrusive mandibular incisor position. In all

mesofacial, brachyfacial and dolichofacial patients, the

average lower incisor position to the APog plane was at

Ricketts normal of +1 mm + 2 mm, or less than normal,

position (See data below which was taken from Table 2).

Total Sample

Lower incisor to APog Plane

Females

Males

Upper incisor to APog Plane

Females

Males

Means (mm)

To

The results of the correlation analysis were as

follows:

Total Groui

The change in the lower incisor to APog plane in the total

sample after treatment was positively correlated to points



"B" and "a" on the symphysis. Since this change was

mostly a negative figure (highest lower incisor to APog at

is 1.8 mm) in this study; as the lower incisor was

retracted, points "B" and "a" increased. Points "d" and

"e" on the chin, were negatively correlated to the change

in the lower incisor position after treatment.

The mesofacial and dolichofacial patients showed no

correlation between the change in the lower incisor posi

tion, relative to APog after treatment and the thickness

of the soft tissue chin. The^brachyfacial group, however,

showed significant correlations. Positive correlations

occurred on point "B", "a" and "b" and negative

correlations occurred on points "d" and "e". The points

in parentheses are highly significant (p<.01).

23
Stoner et al. evaluated 57 consecutive cases

treated by Dr. Charles H. Tweed. On the soft tissue it

was found that point B exhibited no change in the Class I

cases, whereas, in Class II cases it moved anteriorly 0.5

mm. After measuring the antero-posterior changes in the

soft tissue chin at pogonion, Stoner found that the chin

came forward an average of 1.1 mm at the pogonion point.

There was roughly three times as much anterior positioning

in the Class II type cases (average 2.0 mm) as was found

in the Class I type (average 0.75 mm). The present study

had a sample size consisting of mostly Class II type of

cases (Table 1). Point "B" moved anteriorly in all of the



cases

16 17
Ricketts ' stated that in the sublabial area the

lip tissue closely follows the positional change of the

lower incisor root and the maintenance of the lower lip

thickness. Ricketts also explains that, as lip strain is

lost and the mentalis muscle relaxes, an increase in the

tissue thickness occurs over the chin. In some long

faces, due to the shortness of the lips, this change does

not occur even with denture and lip retraction. The

results in this study showed that the soft tissue follows

the bony contour in females more than in males and in the

mesofacial group more than in the other two groups.

27
Wylie analyzed 29 treated cases and correlated

the esthetics of tooth position to profile changes. He

concluded that the modification of the facial profile by

orthodontic means does not depend upon the inclination of

the anterior teeth as much as it does upon the mandibular

9
growth. However, Lindguist stated that the chin and

the lower incisor are directly related to each other.

21
Riedel also stressed that the relationship of the

anterior teeth to the face and to their respective apical,

bases have a marked influence on the soft tissue profile

outline.

10. The thickness of the distance between the hard

and the soft tissue chin will not increase after pubertal

growth; i.e., 15 years of age in females and 18 years in



males.

The t-tests were performed on both female and male

samples. Out of the 31 individuals in the male sample

there were only two males over 18 years of age. This left

too small a sample size from which to draw any valid

conclusions.

Out of the 29 in the female sample, there were 19

females less than, or equal to, 15 years of age and 10

females of ages greater than 15 years. The t-test, on

females, shows that, at age 15 years and older, there is

no significant difference between the post-treatment and 5

year post-treatment times at the various points "B" - "e"

on the chin.

The amount of growth change will be greater in the

soft tissue structures of children 7 or 8 years of age

than they will be in teenagers.® The face that appears

somewhat full at 7 years of age may lose a large amount of

this procumbency as the maxillary bone appears to recede.

The lips grow longer, the nose grows forward and the chin

becomes more prominent. It is very possible to produce an

unfavorable result in the profile by disregarding these

factors.

11. Patients who are less than 9 years of age have a

smaller total soft tissue chin thickness than patients

older.

At Tj^ there were 22 patients less, or equal to, 9



years of age and 38 patients greater than 9 years of age.

A t-test was run with a critical value of 0.05, or less.

The only point that changed significantly after age 9

years of age was "B" point. Patients who were less than,

or equal to, 9 years of age had a signifjicantly smaller

"B" point distance than the patients older than 9 years of

age. The group less than, or equal to, 9 years of age also

had a slightly significant "a" point value that was less

than the rest of the group.

Bowker and Meredith^ stated that children at age 5

years and 14 years with smaller overall soft tissue mea

surements of the face and that were of a smaller physique

than the average, had a smaller distance measurement from

the pogonion to the soft tissue pogonion.

24
Subtelny, during growth studies, found that with

an increase in age there seemed to be an uprighting of the

mandibular alveolar process and the incisors. Consequent

ly, the mandibular alveolar process, including the area of

point "B", becomes more retruded in relationship to the un

derlying supporting bone. The chin soft tissue point "B"

becomes more retruded in relationship to the position of

the lower lip from the age of 10 to 16 years. Soft tissue

gnathion in all cases, except for Class II females, seemed

to be retruded. Similar soft tissue results were obtained

4
by Chaconas and Bartroff.

A normal soft tissue profile is dependent on the



relationship of the mandible to the maxilla. However,

is no positive correlation between an excellent occlusion

and an ideal, straight profile. A proportionate change,

or an improvement in the soft-tissue profile, does not

13
necessarily accompany extensive dentition changes. Neger,

in 1959 did soft tissue profile analyses on photographs of

people with excellent occlusions and found many with defi-

24
cient chins. Subtelny also noted that changes result

ing from mechanotherapy directly affecting the maxilla and

incisors do not always produce the desired soft tissue re

sults. Upon studying the analyses of 30 patients taken

from the Bolton study, Subtelny concluded that the nose,

chin, lips and teeth all coordinate to produce an accept

able facial profile.

The data indicates that the soft tissue chin thick

ness varies in different individual facial types, as well

as in males and females (Tables 3 and 4). After adjusting

for sex and age, the facial type is the primary deter

minant in the amount of change that takes place in the

soft tissue chin after orthodontic treatment (Table 6).

The extreme variation in the soft tissue chin has

0

been particularly discussed by Holdaway (Figure 5). He

stressed that one of the fundamental similarities associat

ed with facial beauty includes a soft tissue chin nicely

positioned in the facial profile. Holdaway recorded the

horizontal measurement of the soft tissue chin thickness



(supra-pogonion-soft-tissue supra-pogonion) and determined

the average to be 10-12 mm. A direct quote of his state

ment is cited below;

Large variations, such as 19 mm of thick
ness need to be recognized, and in such cases
it is essential to leave the lower incisors and

hence the upper incisors in a more anterior po
sition and to avoid the tendency to take away
needed lip support (Figure 4).

There has been virtually no discussion of the soft

tissue on the chin covering the entire symphysis. In pre

vious studies, the horizontal thickness of the soft tissue

on the chin have been measured only from the points pogoh-

ion, Ricketts' suprapogonion point and the B point on the

chin. The distance measurements were made from the bony

points to the soft tissue of the chin.

Soft tissue chin changes with growth

During growth, the skeletal and the integumental chins as

sume a more forward relationship to the cranial base.^
7

Based on previous studies by Hillesund et al.. Lines et

al.,^^ and Midtgard et al.,^^ the soft tissue covering

the mandible and the chin follows the dentoskeletal growth

and comes forward accordingly. Bowker and Meredith^,
22 24 25

Sarnas and Solow and Subtelny ' have noted sex

differences in the integumental extension. Areas inferior

to the nose in the male, in general had a greater horizon

tal extension of the soft tissue. These areas also showed



a greater degree of mandibular skeletal prognathism.

Merrifield^^ stated that, from his measurements,

adult males have 2.4 mm more "total chin" than females.

He measured this "total chin" between the line NB and the

25
soft tissue pogonion. Subtelny found the increase in

the soft tissue thickness overlying the bony pogonion from

3 to 18 years of age to be on an average 2.4 mm in males

and 1.0 mm in females. The results of the present study

(Table 3) show that the soft tissue thickness overlying

the bony pogonion increased an average of 1 mm for the

total sample at 5 years post-treatment. There was an aver

age increase in the soft tissue chin thickness of 1.6 mm

for males and 0.4 mm for females.

22
Sarnas and Solow, in 1980 found that, from 21 to

26 years of age, the thickness of the soft tissue chin in

creased by 0.7 mm in males, but was unchanged in females.

They found that the age changes in the vertical soft tis

sue dimensions reflected those observed for the skeletal

dimensions. The present study also showed that females

who have finished growing, i.e., after 15 years of age, do

not show a change in the chin thickness. There were only

2 males over 18 years of age, so no valid conclusions were

made for adult males.

Bowker and Meredith^ measured the convexity of the

chin by a line perpendicular to the nasion-pogonion line

from the point pogonion. At age 5 years, in both sexes



this measurement is 11.3 mm. The average measurement of

the thickness of the soft tissue chin at pogonion, i.e.;

"b" point, in this study was found to be 10.7 mm before

treatment (the average age of the sample was 10 years and

23
1 month) Table IB. Stoner et al. found the soft tis

sue to move vertically downward to the same degree as the

hard tissue chin.

Error of Measurement

Sources of measurement errors are likely to be great

er for the cephalometric soft tissue than for the hard

7
tissue landmarks. Uncertainties on the part of the ob

server in locating the landmarks is probably the greatest

12
source of error for the skeletal reference points.

This is enhanced by the fact that the identification may

be more difficult because of less well defined anatomic

structures and additional variations in facial expres-

12
sions. According to Midtgard et al., for skeletal

tissues only, slight differences occur between double reg

istrations of landmarks on the same film and the registra

tions on two films of the same patient exposed within a

12
short time interval. In studies done by the same

author, the differences were greatest for the soft tissue

"B" point and the soft tissue pogonion reference point.

7
Hillesund et al., stated that the reproducibility of

the soft tissue landmarks was quite acceptable in the



horizontal plane. The soft tissue "B" point, and

particularly the soft tissue pogonion, had rather poor

reproducibility in the vertical plane.^

In the present study, however, the only measurement

used on a vertical plane was "e" point. A source of data

unreliability could be introduced during a chance varia

tion in measuring between the points registered on the

radiographs. Additional chance measurement variation

could be associated with the positioning of the subject,

radiographic processing, drawing the various lines for

measurement and registering the measurement landmarks.

Measurements were made with a millimeter ruler to the near

est 0.5 mm. This could have been measured to the nearest

0.25 mm for further accuracy.



CONCLUSIONS

After orthodontic treatment, the soft tissue chin

thickness increased at all the points measured around

the symphysis of the chin in both males and females.

The thickness of the soft tissue chin increased with

a range of 1.0 - 1.2 mm points "B" - "e" five years

post treatment.

Males showed a greater increase than the females in

the thickness of the soft tissue chin at all points

"B" - "e" at T2 and .

The soft tissue chin thickness increased the most in

the dolichofacial group of male patients after T2

and T^. The mesofacial females showed the least

amount of increase in the soft tissue chin thickness

at T2 and T^.

The brachyfacial pattern has a larger soft tissue

chin thickness than the dolichofacial pattern at

points "c","d" and "e" (Figure 3) at T^, T2 and T^.

No group seemed to have an even thickness of soft tis

sue chin around the symphysis before treatment.

After treatment and 5 years post treatment, the soft

tissue did not seem to follow the hard tissue contour

evenly around the symphysis in any given group. Meso

facial and brachyfacial females, however, had chins



with a soft tissue thickness that was more evenly dis

tributed around the symphysis than the dolichofacial

females and the total sample of males.

The brachyfacial group was the only group with highly

significant correlatiorts between the changes in the

upper incisor position and the thickness of the soft

tissue chin at T2 and T^ on points "B","a" (posi

tive correlation) and point "e" (negative

correlation).

The brachyfacial group was also the only group with

significant correlations between the changes in the

lower incisor position and the thickness of the soft

tissue chin at T2 and T^ on points "B", "a"

(positive correlation) and points "d", "e" (negative

correlation).

The soft tissue chin thickness did not seem to in

crease after the age of 15 years in females.

Patients who were less than, or equal to, 9 years of

age had a significantly smaller B point thickness of

the soft tissue than the older patients.

If the lip and chin thickness is recognized at the

outset of treatment, to be excessively thin or heavy, it

may mean the difference between the success and failure

of the soft tissue treatment esthetics. It must be empha

sized that changes in the basic position of the soft



tissue nose and tissue chin occur primarily as a function

24
of growth and there is little that an orthodontist can

do to alter them. Within reason, the clinician could

possibly exert some control over only one of these

structures; that being the position of the soft tissue

chin. This can be accomplished only if the mandible is

repositioned during treatment, or if orthodontic

appliances can be effectively used to alter the growth of

the skeletal mandible.



SUMMARY

This study was performed to cephalometrically assess

the soft tissue chin changes from orthodontic treatment

and after 5 years post-treatment. Variability in the soft

tissue chin structure between the different facial types

and between the sexes was also evaluated.

Sixty patients, treated by Dr Ricketts, were selected

from the Rocky Mountain Data system files. Pretreatment,

post-treatment and 5 year post-treatment cephalograms were

taken on each patient and the soft tissue chin thickness

was measured at six points around the symphysis. Means

and standard deviations were calculated for each point on

the symphysis by sex and facial type.

The post-treatment data indicated an overall mean

increase in the soft tissue chin thickness in the total

sample with a range of 0.4 - 0.8 mm over the six measured

points around the symphysis. Five years post-treatment

data showed an increase in the soft tissue chin thickness

with a range of 1.0 - 1.2 mm around the symphysis. The

male sample demonstrated a greater increase in the soft

tissue chin thickness than the female sample. The total

female sample did not show a significant increase in the

soft tissue chin thickness; however, the dolichofacial

female group showed a thickness increase with a range of



0.9 - 1.3 mm after treatment and a range of 1.0 - 1.3 mm 5

years after treatment.

The male dolichofacial group showed the greatest

amount of increase in the soft tissue chin thickness with

a range of 0.8 - 1.4 mm after treatment and 1.6 - 2.5 mm 5

years post-treatment.

The soft tissue chin thickness was found to vary at

all points around the symphysis except for the two points

at, and closest to, menton. The mesofacial female sample

showed a more even thickness around the chin after

treatment.

Females, after 15 years of age, showed no increase in

the soft tissue chin thickness. Patients younger than 9

years of age showed a smaller "B" point thickness than the

rest of the group.

It was concluded that the soft tissue chin thickness

does not increase uniformly around the symphysis and that

the thickness varies between the facial types. This study

demonstrates the importance of evaluating the soft tissue

chin thickness before treatment and of considering the

changes that occur after treatment.
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Table lA

Number of Patients

Mesofacial Brachyfacial Dolichofacial
1- 20 20 - 40 40 - 60 Total

Male 11 10 10 31

Female 10 10 29

15 15NE

(M+F)

EXT

(M+F)

Class I

(M+F)

Class II,Dl
(M+F)

Class II, D2
(M+F)

37

13 23

16 16 19 51

NE - Non extraction

EXT - Extraction

1  - Lower Incisor

1  - Upper incisor
M  - Male

F  - Female

- Pretreatment

- Post-treatment

- 5 years post-treatment

For Table IB and 2A, B & C standard deviations are in
parentheses.

1. B point to e point - mean measurements of the dis
tances from the hard tissue chin to their soft tissue

extensions for each group at these points are in
millimeters.

2. The various mean measurements are used to determine

the facial type.
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SOFT TISSUE THICKNESS

(Arranged by Facial Type and Sex)
TABLE 2-A

PRE-TREATMENT (T^) MEANS (S.D.) IN MM BY GROUP AND SEX

MESO (GRP 1)

F  M

BRACHY (GRP 2) DOLICHO (GRP 3) TOTAL

F  M F M F M

12.8

(1.4)

12.0

(1.8)

11.2

(1.5)

11.8

(1.9)

12.8

(2.6)

12.7

(1.5)

12.2

(2.0)

12.2

(1.7)

12.8 11.3 11.6 11.2 11.5 11.8 12.0 11.4

(2.0) (1.6) (1.0) (1.9) (2.3) (1.6) (1.9) (1.6)

12.4 10.6 10.8 10.1 10.5 10.1 11.2 10.3

(2.1) (1.6) (1.4) (1.6) (2.4) (2.1) (2.1) (1.7)

10.4 8.7 9.2 8.8 7.9 7.1 9.1 8.2

(2.4) (1.6) (1.3) (1.3) (2.5) (1.5) (2.3) (1.6)

8.6 6.8 7.3 6.9 6.1 5.7 7.3 6.5

(2.6) (1.2) (0.9) (1.0) (1.7) (0.9) (2.0) (1.3)

7.9 7.0 6.8 6.7 6.0 6.1 6.9 6.6

(3.0) (1.3) (1.7) (1.2) (1.8) (1.0) (2.1) (1.2)

25.0 24.9 21.3 20.0 31.6 30.0 26.0 24.9

(4.5) (2.9) (1.5) (2.5) (2.8) (2.3) (5.4) (4.8)

25.2 28.2 29.2 32.2 21.5 23.7 25.3 28.0

(3.9) (4.7) (3.5) (3.9) (3.9) (4.3) (4.9) (5.4)

46.2 46.5 43.7 41.3 51.0 50.1 47.0 46.0

(3.4) (4.0) (3.4) (3.2) (4.4) (2.6) (4.8) (4.9)

Fac. Axis 89.7 88.9 92.5 93.0 84.7 85.3

STD (4.1) (2.2) (2.7) (2.7) (4.0) (3.7)

89.0 89.0

(4.8) (4.2)

1 APcg 1.3 0.4 1.4 -0.6 0.8 2.2
STD (2.6) (1.8) (2.3) (2.7) (1.8) (3.1)

1.2 0.6

(2.2) (2.8)

8.1 6.3 7.2 5.5 7.5 9.5 7.6 7.1
(2.0) (3.8) (1.7) (3.1) (2.5) (2.6) (2.0) (3.5)

Age 116.2 124.8 109.2 133.4
Months (18.2) (20.1) (21.0) (28.4)

125.3 115.1

(26.0) (34.8)

116.9 124.4

(22.5) (28.2)



SOFT TISSUE THICKNESS

TABLE 2-B

POST-TREATMENT (T2) MEANS (S.D.) IN MM BY FACIAL TYPE AND SEX

MESO (GRP 1) BRACHY

F

(GRP 2)

M

DOLICHO (GRP 3) TOTAL

12.6 13.3 11.7 12.9

(1.3) (1.6) (1.5) (2.5)

13.7 13.8

(2.9) (1.7)

12.7 13.3

(2.1) (1.6)

13.0 11.7 11.8 11.7

(1.8) (1.6) (1.0) (2.2)

12.8 12.7

(1.6) (1.6)

12.5 12.3

(1.5) (1.9)

b

STD

12.5

(2.2)

10.6

(1.8)

11.0

(0.8)

9.4

(1.3)

11.7

(1.4)

11.3

(1.6)

11.7

(1.6)

11.2

(1.9)

c

STD

10.9

(2.4)

8.3

(1.7)

9.1

(0.8)

9.4

(1.3)

8.6

(1.4)

8.5

(1.4)

9.5

(1.9)

8.7

(1.5)

d

STD

9.0

(2.2)

6.8

(0.9)

7.7

(0.6)

7.6

(1.2)

6.6

(1.3)

7.0

(1.0)

7.7

(1.7)

7.1

(1.0)

e

STD

8.4

(2.5)

7.0

(1.0)

7.7

(1.2)

7.5

(1.1)

6.6

(1.7)

6.9

(1.0)

7.6

(1.9)

7.1

(1.0)

Mand

STD

Plane 24.8

(6.8)

25.6

(3.9)

20.0

(3.9)

20.6

(4.7)

31.4

(4.6)

28.7

(3.8)

25.4

(6.9)

25.0

(5.2)

Mand

STD

Arc 26.5

(4.0)

29.4

(4.7)

32.2

(4.6)

32.3

(3.3)

25.2

(2.8)

25.3

(4.7)

28.0

(4.8)

29.0

(5.0)

LFH

STD

47.4

(3.4)

47.1

(4.3)

42.7

(2.4)

44.2

(2.9)

50.7

(3.3)

50.2

(3.1)

46.9

(4.5)

47.2

(4.2)

Fac.

STD

Axis 91.5

(4.4)

86.5

(2.5)

92.1

(2.1)

92.4

(2.5)

83.9

(3.9)

85.0

(3.4)

89.1

(5.1)

87.9

(4.2)

1 APog 1.8 1.1 1.2 1.0
STD (2.3) (1.4) (2.4) (1.5)

1.9 2.1

(1.8) (2.4)

1.6 1.4

(2.1) (1.8)

1 APog 5.9 4.3 4.3 4.1
STD (2.4) (1.4) (2.9) (2.2)

4.8 5.3

(1.9) (2.6)

5.0 4.5

(2.4) (2.1)

Age. 181.7 164.2 179.7 190.6
Months (29.5) (11.4) (21.0) (31.8)

169.9 168.7

(12.4) (18.5)

176.9 174.2

(21.6) ( 2.2)



SOFT TISSUE THICKNESS

TABLE 2-C

5 YEAR POST-TREATMENT (T^) MEANS (S.D.) IN MM BY FACIAL TYPE AND SEX

MESO (GRP 1) BRACHY (GRP 2) DOLIOJO (GRP 3) TOTAL

F M F M F M F M

B 13.1 13.6 12.2 13.4 13.4 14.6 12.9 13.8

STD (1.8) (0.9) (1.7) (1.6) (12.9) (2.0) (2.2) (1.6)

a 13.5 12.1 11.9 13.6 12.9 13.4 12.7 13.0

STD (2.7) (1.6) (1.1) (1.5) (2.0) (2.0) (2.0) (1.8)

b 12.2 11.1 11.4 12.6 11.3 12.0 11.6 11.9

STD (2.3) (1.8) (1.2) (1.6) (2.2) (2.0) (1.9) (1.8)

c 9.9 9.6 9.7 11.0 8.9 9.5 9.5 10.0

STD (2.1) (1.7) (1.2) (1.2) (2.0) (1.2) (1.8) (1.5)

d 7.8 8.3 8.0 8.7 7.1 8.2 7.6 8.4

STD (1.4) (1.9) (0.8) (1.3) (1.5) (1.3) (1.3) (1.5)

7.2

(1.0)

8.5

(2.5)

7.6

(1.6)

8.8

(1.0)

7.1

(2.0)

8.7

(1.6)

7.3

(1.6)

8.6

(1.8)

Man Plane 23.7 21.8 18.2 16.9 29.2 25.4 23.7 21.4

STD (5.3) (7.1) (3.8) (4.4) (5.3) (5.2) (6.6) (6.6)

Man Arc

STD

24.9

(3.3)

31.6

(4.8)

33.9

(4.7)

34.1

(3.9)

25.7

(4.4)

28.8

(3.2)

28.3

(5.8)

31.5

(4.5)

47.6

(2.9)

47.0

(5.1)

41.7

(4.6)

43.4

(3.3)

51.9

(4.3)

51.5

(3.4)

47.1

(5.8)

47.3

(5.2)

Fac. Axis 89.8 88.9 92.8 93.1 83.9 86.7 88.8 89.5

STD (4.0) (4.3) (2.7) (3.5) (4.7) (3.5) (5.4) (4.5)

1 APog
STD

2.1

(2.5)

0.3

(2.1)

1.3

(2.0)

1.2

(2.3)

1.9

(1.8)

2.1

(2.5)

1.8

(2.1)

1.2

(2.3)

]. APog
STD

5.2

(2.7)

3.6

(2.4)

4.3

(2.3)

4.4

(2.1)

5.4

(3.3)

5.0

(2.0)

5.0

(2.7)

4.3

(2.2)

Age

Months

260.3 260.6

(44.9) (43.9)

270.7 257.2 248.2 255.5 259.7

(30.3) (57.1) (43.8) (37.5) (39.7)

STD or S.D.= Standard Deviations

LFH = Lower Face Height
Fac. Axis = Facial Axis

1 APo = Upper Incisor to APo Line
1 APo = Lower Incisor to APo Line

F = Fanale

M = Male



MM DIFFERENCE IN SOFT TISSIE OHICKNESS AND STANDARD DEVIATIONS

TABLE 3(i)

TOTAL

TABLE 3(ii)

MESOFACIAL (GROUP 1)

T(M&F T(M&F)

B2-1

B5-1

B5-2

a2-l

a5-l

a5-2

b2-l

b5-l

b5-2

c2-l

c5-l

c5-2

d2-l

d5-l

<35-2

e2-l

e5-l

e5-2

Ages
Mos

2-1

0.8(1.5)

1.2(1.7)

0.4(1.3)

0.7(1.5)

1.2(1.8)

0.4(1.6)

0.7(1.6)

1.0(2.0)

0.3(1.5)

0.4(1.6)

1.1(2.2)

0.7(1.6)

0.5(1.2)

1.1(1.8)

0.6(1.6)

0.6(1.5)

1.2(2.1)

0.7(2.0)

54.7

(28.2)

137.9

(40.7

83.3

(43.3

1.1(1.2)

1.7(1.6)

0.5(1.2)

0.9(1.6)

1.6(1.5)

0.7(1.6)

0.9(1.7)

1.6(1.8)

0.7(1.4)

0.5(1.6)

1.8(1.8)

1.3(1.3)

0.6(1.3)

1.9(1.5)

1.3(1.5)

0.5(1.4)

2.0(1.9)

1.5(1.9)

49.7

(22.7)

0.4(1.6)

0.6(1.7)

0.2(1.4)

0.6(1!4)
0.8(2.0)

0.1(1.7)

0.5(1.4)

0.4(2.0)

-0.1(1.4)

0.4(1.6)

0.3(2.4)

-0.2(1.7)

0.4(1.1)

0.3(1.8)

-0.8(1.5)

0.7(1.5)

0.4(2.0)

-0.2(1.8)

60.0

(32.7)

0.6(1.6)

1.0(1.9)

0.4(1.6)

0.3(1.3)

0.7(2.3)

0.4(2.3)

0.1(1.3)

0.2(2.0)

0.1(1.5)

0(1.5)

0.2(2.4)

0.3(2.0)

0.2(1.2)

0.5(2.2)

0.3(2.2)

0.2(1.8)

0.5(2.7)

0.3(2.8)

51.1

(30.4)

1.3(1.5)

1.6(1.5)

0.3(1.2)

0.4(1.2)

0.8(1.5)

0.4(2.0)

0.1(1.2)

0.5(1.8)

0.5(1.7)

-0.5(1.5)

0.9(2.0)

1.3(1.4)

0(1.2)

1.5(1.3)

1.5(1.6)

0(1.8)

1.5(2.3)

1.5(2.6)

39.4

(19.4)

65.4

(36.1)



MM DIFFEREaSICE IN SOFT TISSUE IHICKNESS AND STANDARD DEVIATIONS

TABLE 3(iii)

BRACHYFACIAL (GROUP 2)
TABLE 3(iv)

DOLICHOFACIAL (GROUP 3)

T(M&F) T(M&F)

B2-1 0.8(1.6) 1.1(1.2) 0.5(1.9) 1.0(1.2) 1.1(1.1) 0.9(1.3)
B5-1 1.3(1.6) 1.6(1.7) 1.0(1.6) 1.2(1.8) 1.9(1.8) 0.6(1.6)
B5-2 0.5(1.0) 0.5(1.2) 0.5(0.9) 0.2(1.2) 0.8(1.1) -0.3(1.1)
a2-l 0.9(1.6) 1.5(1.8) 0.2(1.1) 1.1(1.6) 0.8(1.6) 1.3(1.6)
a5-l 1.4(1.6) 2.4(1.5) 0.3(1.0) 1.4(1.1) 1.6(1.1) 1.3(1.2)
a5-2 0.5(1.2) 0.9(1.5) 0.1(0.7) 0.4(1.4) 0.7(1.3) 0(1.4)
b2-l 0.8(1.5) 1.6(1.5) 0.1(1.1) 1.2(1.8) 1.2(2.1) 1.2(1.5)
b5-l 1.5(1.7) 2.6(1.5) 0.5(1.2) 1.4(2.0) 1.9(1.5) 0.8(2.4)
b5-2 0.7(1.2) 1.0(1.4-) 0.4(0.9) 0.2(1.7) 0.7(1.3) -0.4(1.9)
c2-l 0.3(1.5) 0.6(1.3) -0.1(1.6) 1.0(1.7) 1.4(1.7) 0.7(1.8)
c5-l 1.3(1.6) 2.1(1.2) 0.5(1.7) 1.7(2.4) 2.4(1.8) 1.0(2.7)
c5-2 1.1(1.4) 1.5(1.3) 0.6(1.3) 0.6(1.5) 1.0(1.3) 0.3(1.7)
d2-l 0.5(1.2) 0.7(1.3) 0.4(1.1) 0.9(1.3) 1.3(1.2) 0.4(1.3)
d5-l 1.2(1.3) 1.8(1.5) 0.7(0.8) 1.7(1.7) 2.5(1.7) 0.9(1.4)
d5-2 0.7(1.5) 1.1(1.8) 0.3((1.0) 0.8(1.1) 1.2(1.2) 0.5(1.0)
e2-l 0.8(1.3) 0.8(1.4) 0.9(1.3) 0.7(1.1) 0.8(1.0) 0.5(1.3)
e5-l 1.4(1.8) 2.0(1.9) 0.8(1.5) 1.8(1.6) 2.6(1.4) 1.0(1.4)
e5-2 0.6(1.8) 1.2(1.6) -0.1(1.8) 1.1(1.3) 1.7(1.5) 0.5(0.9)
Ages
Mos 63.8 57.2 70.5 49.1 53.6 44.6
2-1 (27.1) (21.7) (31.3) (26.0) (25.0) (27.7)

142.6 123.8 161.5 131.6 140.4 122.9
5-1 (46.1) (48.6) (36.5) (35.9) (30.6) (40.1)

78.8 66.6 91.0 82.5 86.8 78.3
5-2 (45.7) (48.6) (41.4) (38.9) (36.9) (42.3)

liiderlined Numbers - The differences between the ooints are statisticallv
greater than 0, i.e.. the distances increased at these points.

If the STD are high and the differences are snail. there is no

significance in the measuronent differences, i.e., the same as 0.
2-1 nm difference between Post-Treatment (T^) - Pretreatment (T,) soft

tissue chin thickness
5-1 ittn difference between 5 yrs Post-Treatment (T^) - Pretreatment

(T^) soft tissue chin thickness
5-2 nm difference between 5 yrs Post-Treatment (T^) - Post-Treatment

(T^) soft tissue chin thickness
T = Total, M = Male, F = Fonale
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TaBLE 4 (Cont)

GROUP III - DOLICHOFACIAL

(P value in parentheses)

Males Pffliales

B,a

(.05)

Ba

(.119)

B,a

(.192)

B,a

(.547)

B,b
(.065)

c,e

(.062)
B,b
(0.059)

c,e

(.129)

d,e d,e
(.302) (.766)

d,e
(.211)

d,e
(.876)

d,e
(1.0)

d,e
(0.898)

B,a,b,c,d,e - Points on the soft tissue chin synphysis
representing extensions fran the hard tissue to the soft
tissue chin.

Points, >^ere P values <.05 are significantly dissimilar.
The points listed together (above) have similar distances
between the hard and soft tissue chin at the given times.
(Ti, T2 and respectively)



TRBLE 4

Statistically similar hard tissue to soft tissue chin
distances around the syirphysis at the given points during

T2 and respectively.

GROUP I - MESOFACIAL

(P values in parentheses)

Males Females

B,a

(.057)

B,a

(.920)

B,b
(.355)

a,b
(.187)

B^a

(.485)

B,b
(.953)

a,b
(.077)

B,a

(.506)

B,b
(.228)

a,b
(.186)

d,e
(.684)

d,e,
(.620)

d,e
(.682)

d,e
(.376)

d,e

(.166)

d,e
(0.101)

GROUP II -

(P values

• brachyfk:ial

in parentheses)

Males Pamales

'^1 ^2 ^5 ^1 T ■^5
B,a
(.151)

B,a
(.812)

B,a
(.604)

B,a
(0.248)

B,a
(0.589)

B,a
(.314)

B,b
(.149)

B,b
(.228)

B,b
(0.520)

B,b
(0.119)

B,b
(.120)

a,b
(.083)

d,e
(.621)

d,e
(.767)

d,e
(.843)

d,e
(0.159)

d,e
(.860)

d,e
(.433)



EiBLE 5

REX3RESSI0N ANALYSES ON TOTAL 60 PATIENTS

Variables affecting the thickness of the soft tissue chin

Points

Qi

Sviirohysis

ndst rd th th
Tune

1-APog
0.02

¥
R %

Sex

0.36

iJdA

0.04

MA

0.08

l-i^X3g
0.02

1-APog
0.06

1-APog
0.06

¥
R %

Sex

0.3

Age
0.1

MA

0.03

1-APog
0.07

FAS

0.29

MP

0.09

552
R %

FA

0.05

Sex

0.03

NE/EXT
0.03

Group
0.04

1-APog
0.07

¥
R %

Age
0.38

Age
0.05

NE/EXT
0.03

1-APog
0.03

1-APog
0.30

Sex

0.08

5^1 Age
0.04

1-APog
0.08

Sex

0.04

1-APog
0.03

1-APog
0.02

Age

0.26

5^2
R %

1-APog
0.03

Group
0.07

LFH

0.08
¥
R %

Age

0.39

LFH

0.02

LFH

0.12

5^1
R %

Group
0.07

MP

0.07

MP

0.030.3

1-APog
0.07

1-APog
0.03

5^2
R %

Sex

0.05

MP

0.04

MA

0.28

1-APog
0.03

2^1
R %

Age
0.05

MA

0.04

MA

0.07

Group
0.27

1-APog
0.09

1-APog
0.06

¥
R %

Group
0.08

MA

0.03

Sex

0.32

1-APog
0.06

1-APog
0.06

¥
R %

MA

0.02

MA

0.05

Sex

0.4

NE/EXT
0.34

MP

0.06

MP

0.03
¥
R %

LFH

0.03

FA

0.03

1-APcg
0.09

AgeMo

0.06

Group
0.08

¥
R %

FA

0.05

Sex

0.42



TABLE 5(Continued)

REGRESSION ANALYSES ON TOTAL 60 PATIENTS

Variables affecting the thickness of the soft tissue chin

Points

Qi

Synphysis
Time

iSt jnd 3rd .th
4

5th

d Sex LFH MP MA MA

r2% 0.41 0.05 0.06 0.05 0.03

e 1-APog AgeMo NE/EXT 1-APog MA

R % 0.30 0.06 0.04 0.04 0.02

e ^2^ Sex (Sroi:?) FA 1-APog MP

R % 0.38 0.07 0.03 0.02 0.02

e 552 Sex AgeMo Group LFH 1-APog
R % 0.43 0.04 0.03 0.06 0.03

The following variables, age, sex, group (facial type), 1
- APog, 1 - APog, MP (mandibular plane), MA (mandibular
arc), NE/EXT (Nonextraction/Extraction), FA (facial axis)
and LFH (lower face height) affect the thickness of points
"B" - "e" at times T^^, T^ or T_ (2-1, 5-1, 5-2 are
explained in Table 3i-ivT.

2
R = Proportion of variability in t±e dependant variable
(change in soft tissue thickness at the points "B" - "e")
explained by knowing the values of the ot±er variables.

1st and 5th, in order of significance, are the variables
which affect the soft tissue thickness at points "B" - "e"
at the tujmes shown.

The table showed that age, sex and facial type vere the only
variables that influenced soft tissue chin thickness at points "B'



TRBLE 6

ANALYSIS OF VARIANCE

Significance of Facial Type After Adjusting for Age and Sex

Group

dS
eTT

cT^-TT
dTT-TT

eTI-TT

aTI

bi;
cTI

dT,
eTI

BT^-T

sil
CT^-?

eTc-TT

b|
ct:

dTZ

elg

.001

.005

.073

N.S.

N.S.

N.S.

N.S.

.008

.029

.05

.073

N.S.

.028

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

.046

.006

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

.079

.019

.028

.021

N.S.

.03

N.S.

N.S.

N.S.

N.S.

N.S.

.006

.028

.005

.008

0.00

.002

N.S.

N.S.

N.S.

.05

.077

N.S.

N.S.

N.S.

.038

.001

.001

.001

.058

N.S.

N.S.

N.S.

.036

.005

.048

N.S.

N.S.

.002

.002

.054

N.S.

N.S.

.041

.08

N.S.

N.S.

N.S.

N.S.

.0327

.071

.042

.089

.033

N.S.

N.S.

N.S.

.046

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

N.S.

variables are statistically significant
not significant
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TABLE 6 SUMMARY

ANALYSIS OF VARIANCE

Significance of Facial After Adjusting for Age and Sex

Points

on the T, T„ T^. T,-T„ Tc-T„ T,-Tc
Chin ^ 2 5 1 2 5 2 1 5

(-) (-)

(-)

(-) (-)

(-) = Facial pattern is significant at (-) points after adjusting
for age and sex on point "B" - "e".
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