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The effects of/{humbsucking on’ the human dentofacial complex are flf ‘f

P

'ppoorly documented and previous/dongitudinal studies are noticeably lackh

‘. y

_ ing. The purpose -of this stugy was to document the long ferm skeletal
. C ..r_f
. and dental effects that thdmbsucking has o children who have been ; Q“t‘i

» . o
. . l
M ’

tpated to stop the habit '~Q.w o S ."ﬂ;}f ' ‘;=~,;[|{ ' 'ﬁd -Li‘;f 7;“

L . R . ' N R . .‘\

B
Longitudinal data which included 1atera1 cephalometric tadiographs,(,
t"»dental casts and a recorded visual examination were’ obtaised for rhirty-7
. o "\ [ .
i fthree children at; each of three observation periods- whi le thumbSucking ,;_pvi

Cag

was. active approximately one year later, after thumbsuckin had ceased

N

' and current long term . records obtained at a mean time of eight and One-

half years sfter the second observation period : Detailed skeletal and

dentalimeasurements were performed on tracings of the, cephalometric ‘..":Q'

» [

g headfilms for eaoh of the three observation periods. In addition a
."comaosite ttacing using \tcepted anatomical I?ndmarks and ‘a straigpt line ‘

'polygon composite tracing us‘pg the‘SN reference plane were drawn and

- N7 :

[UIEEN

.'studied {
v The age thumbsucking stOpped the method used to stop‘thumbSuck-
‘ing, the time interval between obserVations, and the type of swallow ’

'pattern weré\statistically evaluated in relation to changes in dental ot ?ﬁgiv
e \‘-) N : - :
"_,overbite and overjet The type of appliance used to arrest thumbsucking

- ~ S S o
© was ‘aldo studied in relation to tongue activity during swallowfng at, thef:{

- .
e ® m.,

current observation. S :, o - ‘K T T 'l
. . S L : : oL ,
The results indicate that neither the age at which thumbsucking

N RN

~stopped nor the type of’ appliance ‘used to stop thumbsucking significantly

: ‘?;':‘

.

,altered (P CO 05) overbite or overjet relationships During the course ™

*f°f treatment, however, the overbite‘relationship does change signifiiaptly :

3 o

..-'-t . ’ . ) . 1v

-
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. w#whereas the ovérjet rektionahip does not, Children"with a retained =
. Vd

.y

s

,{tongue-thrust swallow had an overbite relationship that was significmély

| di..fferent (P<0 /05) fmﬁﬁn the overbite of children who awallov;d/without
: |
thrusting. 'l‘he overjet relationship was not signifiv antly different when
.+ ‘these tvo‘ groupa ‘were’ compaved Furthermore‘ the method used to srreﬁst.‘- _
: thumbsucking did not. significantly (P(O 05) affect tongue-thrust |
‘fswallowing..»". - o L ,l -

L - . , - . . . -

'

!

i Naso-maxillary reSponses, as’ measurefl by upper face height »

changes were. greater in children who were treated .early (before 84

montha of age) than in those children tneated 1ater (after 84 months ofv B

. sge)v 'I‘l'lis indicates that normal verticaL g\'owth of the maxillary com- R

\

' plex is impeded in children vith persisthr’tt thumbsucking
| ' .
‘This 81:udy suggesta that thumbsuclqing eff&ts skeletal and dental

| structures and that the earlier thumbsucking stops the more likely the

B eha_»nc‘e‘ for ,favoreble .compensatory changes_ in the.‘fscial- complex.-
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INTRODUCT EON

vy

Thumbsutking has been a'contentious issue to many people in the
past and remains so today. The numerous theories on the etiology,
remedies and sequelae of this habit are often contradictory so that both

parents and interested health therapists-are not entirely effective in

dealing with the situation. Many studies on thumbsucking have been done
- ’ i ’ .

by dentists due to the associated malocclusions presented; but pediatri-

cians, psychologists and spEeeh therapists have also been involved in

=

investigatiens. ‘ . ' ‘ o

ﬂThe;early reports on the subject, as in most.fields of clinical
s tudy tended to.consisf of a case history where treatment was often
rationalized py’the clinician's h?pothesis as to ;he nature of the pro-
blem. More theeries were elaborated (o explain varions aspects-éf the
habit, but controlled studies have‘been natably absent.in the past. it
has become quite apparent from previous studies that thumbsucking doeé
produce changes in dento-alveolar structuresl fHowever, s;udieS'done;to
date have net clarified yhether chenges afe limited to dento-alveolan
structures er whether permanent sEEietal changes are also'induced.‘ The

i

nature and permanence of any potential skeletal or muscular changes need

eludication. The purpose of this 1nvest1gation was to determlne the long
" ~

’term effect on the growth and development of the human dento-facial com-

plex in subjects who had a history of chronic thumbsucking.



i

f did not permit the hand to drop Instead ‘pressure wasyexerted

i

~/ . LITERATURE REVIEW -

’Thumbsucking, according to Johnson (1939) could be divided into
l i

twd éategories depending on the position of the thumb in the mouth. In

.v'
the first category, the child's hand droppe SO that a prying action
]‘. .
odcurred as the thumb was fulcrumed over the lower incisors. The prying

©

action exerted a backward force on the mandible and a forward force on

/the palate and maxillary alveolus In the'second‘category, the child

directly upward and outward on the maxillary incisors. The force was
often aided by wrapping the fingers: over the bridge of the nose

Swinehart '(1938) noticed that in babies who sucked their thumbs

tongue and cheek’ action were different from normal nursing actions, ’and
I
that sometimes the thumb was activeﬂy pressed against the palate with-h

out'a concomitant sucking action. /In this situation he felt that the

| |
thumb actdd merely as an obstructiFn to the orderly eruption of teeth
l
| ot
i l
‘ i

Incidence | b | " i
The incidence of reported’ tgumbsucking has varied with the
selection of the sample, since'age {Popovich and Thompson 973) sise:

of sample (Traisman and Traisman, 1958) and socioeconomic levels |
(Anderson et a1 1973) have all been implicated Traisman and Traisman
(1958), after studying 2, 650 children concludzd,that 45 6 percent had~.

a history of thumbsucking Popovich and Thomp50n (1973) reported that”

the incidence-was close to 40 percent at age six years and gradually

decreased as children got older, while Anderson ‘et al (1973) indicated“
that children in higher socioeconomic 1evels'tended to retain thumb-

‘sucking habits long r'than»their counterparts from lower Sociceconomic:

f



levels, N
c

Etiology - o : : . | o
" Ilg and Ames (1955) reported that hand to mouth movement isvone

in a series of natural movements made by infants up'to the age of 1%

\ '

- o . . _
years, Graber (1958a) stated that thumb and finger habits were a normal /

. L . - i /
developmental facet for the first. 2 to 3 years of life, ' : /

s ’
¢

Johnson (193§)e el thet sueking and.its associated habits were.
deveioped in reiétionhto unger~and to a lack of opoortunity_for pro-uﬁr‘
gressive movements, while Spock (1971) indicated ‘that thumbsucking in /
early months showed either a need- for mor e food or a need for increasedv
time at feedings Spock'(1971) also indicated that breast and bottle
-ffeeding had different effects -on a child since breast feeding usualh
satisfied both hunger‘endisucking needs,‘whereasvbottle feeding drd;not.
Levy (1937) basing his views'on»numerous feedingvhistories and aninel :
"behavior also concluded that the primary cause of thumbsuckingigas.
'insufficient sucking at breast or bottle. He also found that the per-
'centage of thumbsucking problems was consxStent'with sucking time and.
'tham unsoheduied feedere had a better chance of ayoiding.thevhabit'than
seheduled feeders; |

Méek (i951) in.a summary of the psychological aSpects of thumb-
'sucking, indicated that almost all infants had to do a certain amount

'S

4of sucking to satiate themselves.d He also viewed thumbsucking as a.

'retrogreésive action and a"method'of withdrawing_from the outside world.
'Freud's (1918) theory was that thumbsucking.was an‘example of .erotic
"satisfaction in the oral erogenous zone, -Davidson et al (1967). on the

other hand, Supported the theory that a psychological disturbance was

[
B

R c— - . N 4
. .



. ndt present, but that a simple habit had been learned.

 Effects SR : L
. ’ . - e .

} . Massler and Wood (1949) reviewed the topic of thumbsucking in the
literature gnd concluded that thepeffects deponded on the wvigor, dura-

’

tion, and method of sucking as well as the age of the child : Graber K
(1958a) described the duration, frequency; and intensity\of themhabit'as
an.importantutrident;of:factors that‘would ultihately contributf'to‘the
severity of any deleterious effects from aucking‘habits;' | o
A study of 38 children with chronic thumbsucking habits.’. | o

(Swinehart 1938) evaluated by study models, photographs and roentgenoé.'

~ : :
grams 1ndicated a tendency toward maxillary dental protrusion mandibu-"_

'lar‘incisor retrusion open bite," narrow arches and a Class II divisioni3
1 malocclusion " Fhrthermore' the permanence of any malocclusion was

.;considered to be due to pernicious habits of the tongue and lips and

: also-from mouth breathing.

Angle (1907) contended that thumbsucking rarely displaced decid-
'-uous teeth but would if the habit persisted cause a marked malocclu-v

sion of permanent incisors Alternatively, Case (1921) felt that

,deciduous teeth could be affected and that a maxillary dental protrusion o

could be. produced with- the dental arches becoming narrower but with no ' o
’ d'changes in the mesiodistal relationships.of buccal teeth l N

Sillman (1951) with the aid of dental study models viSually
‘ evaluated 60 children of wh 20 were thumbsuckers . He observed tEiE//“ .
., good occlusions were rarelyK:ffected by thumbsucking shereaszmalocclu*,.':
hsions often became more seve;b in the presence of this habit |

The shift toward a Class 1I molar relationship was acknowledged



{
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in a serial investigation of study models of thumbsucking children by
Ruttle et al (1953) However, the contribution of thumbaucking to the
Class II molar relationship was deemed to be small A further conclusion :
Gbuas thatlintercuspid arch width often Yecreased and that inter-molar |
width was stable. The conclusion about the stability of posterior arch
width vas also revealed by Bowden (19665t In a longitudinal study of
dedtal casts Bowden (1966) concluded that ifrthe habit were stopped
when the child was 3 .years of age . or younger overbite reverted to values
.seen in non-suching-Children. If the habit stopped between the ages

3 and 5 years, the overbite took 5 years to resolve and if the'habit

stopped after the thild was 5 years of age, there was incomplete resolu-'

‘ Ca

e tion of the overbite.

Severa1 hypotheses were advanced to attempt to explain the per-

. manence of the clinically observed maldtslusions. Swinehart (1938) and

Graber (1963) contended that the individual s muscul;ture was reSpons—u,-'
’Bble. A more apecific explanation was postulated by Haryett et ;1 |
‘.(1967) who felt that the maxillary dental protrusion was stabilized by ,
© an everted lower lip and weazened upper lip, and that a pathologic cycle :

xof compensatory mandibular

vements were-necessitated in'order to _

‘effect chewing.

e

S .
Abnormal mentalis muscle ac ivity in relation‘io swalloW1ng was

_divided into. two categories by Tulley (1956) Primary abnormal muscle.‘
} : *

activity was considered to be due to- abnormal soft tissue morphology

.andQVas not capable of béihg re-educateda Secondary abnormal muscle
.

- or muscle habit referred to acquired scular behavior which ‘was’ ‘secop- .

~'dary to a malocclusion. Mhscle habits were deemed_capable”of being:re~
>“‘&:); . \ :

' educated when th@ sensory input from_ he malocclusion ‘was corrected



J
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The speculation that muscle contraction pattesns were different
| 9@ & \

' in thumbsuckers than in non-thumbsuckers was. studied by %aril and Moyers

)
,(1960) using electromyography. Although no cause \and effect,relation-“
¢
uscle-pattern, 1t was

' ship could be established between thumb- habit and

. 3
shown that the masseter muscles were veryﬁinactive n thumbSuckers when
they swallowed Speculation was preSented therefo e,. that buecal den-

tal collapse could be due to increased negative pres ure . from sucking

_and could be aided by thumb positioning “in some indiv duals.

R
\

¢ \ ] .
The- origin of’ tongue thrusting and its possible hssociation with -
thumbsucking is a controversial subject ‘Bosma (1972) Stated that the

. - .

stable position of the newbornds tongue-was cued by the large area of
'approximation to the hard and soft‘palate and less constantly, to con-
tact with the lower 1ip. Rix (1946) felt that since thumbsucking was ank
h'infan!ile act it was natural that the method of swallowing, with tongue
thru8t would also be infantile. Sﬂtaub (1960) contended that bottle
feeding of infants was the main contributing factor leading to abnormal
‘swallowing patterns in children and that todg;e thrusting and thumb-
sucking were not related Proffit (1969) interpreted the tongue thrust-'
: associated with anterior openbite as an. incomplete transition from the
.infantile-to adult swallowing pattern. Swallowing was considered by
L Cleall (1965) to be a reproducible but highly individualistic pattern
d‘which was executed within the limitation set by local skeletodental
configurations. Fur thermore, the concept of a tactile sensorybcomponent
in control of deglutition’ﬂﬁa supported’ by evidence that changing the |
.g sensory cues in the mouth quirkly modified tongue resting posture with
;novement during:swallowing. 1&3 fact that these adaptive changes were
’reversible:upon'crib.removal s%fg' ted that reinforcing tactile stimuli n

ar

o Y - .



‘were required at all times to maintain new muscular movement patterns
during swallowing - A further statement that tongue position may be -cued
by sensory inputs was acknowledged by Sublelny (1970) whq noticed that
the tongue tip maintained a relatively stable position with respect to
the incisal edge of lower incisors both before and ‘after treatment of

.

Class 11 malocclusions. He also had the impression that the tongue tip.
seemed to maintain a'close functional relationship to the lips during
most of the swallow and that a sensory relationship had to be 'Adchieved

to attain and maintain a'proper anterior oral seal.

The.difficulties endbuntered in speaking with a malocclusion have
been discussed frequently Bloomer (1971) indicated that normal speech
was possible only with normal tongue movements in normally related
| structures. Defective»speech would result from maladapted movements in
Aeither normal or abnormal structures ‘and normal speech was possible in
: abnormal structures only with adapted movementJ These adapted move-
mentslresultedkin a compensated normal speech leatin (1922) pointed

out that an impaired oral sensory function could be a possible etiologic

factor in disorders of articulation and disorders of other tongue

ar
Mo -
N
e

functions,
The role of_enlarged;tonsillaritissue in thumbsucking patients

vhas also been 4uestioned._ Although tongue_thrusting and‘mouth-breathing

are;oftenkassociated‘with this habit and»could conceivably cause enlarged

. . 1] L)
.. tonsils, it is also possible that enlarged tonsils could initiate: mduth-

breathing_and abnormal tongue pdsitioning. Linder- Aronson (1975) after
. S . . ' . ' N .
comparing children who had undergone adenoidectomy_to’a control»grqup
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Treatment of Thumbsucking _; R

hypothesized that dental changes»after adenoidectomy were the result of
a change'from nouth to nose breathing with cdncomitant changesvin lip
and tongue'posture Steele, Fairchild and Ricketts (1968), in a forum
on the tonsil and adenoid problem in orthodontics, pointed out that
cranial base configuration and allergies were also factors that might

alter pharyngeal space, and therefore tongue‘position.

N

LS

Treatﬁent‘of children to arrest the thumbsucking habit has been
closely related to the individual practioner s interpretations of etio-
logic factors and the urgency of the situgtion. Mack (1951) summarized
his apprcach to the_treatment.df psychologically well-adjusted children
as ‘follows: " T . |
| 1. Negative training by parents‘through repeated reminders and o

manual removal of the thumb from the mouth
2, ~Positive'training by the parent with a form of reverse
.psychology. | e 7
3; I11- tasting medicines applied to the‘thumb
t4;_?Finger guards mittenS' elbOW'splints. -
::S,"Intra-oral appliances of either a removable cr fixed type.’

'Haryett et al (1970) showe that fixed intra-oral appliances»

vere effective means to perman tly arrest thumbsucking if 1eft in place

at léast 6 months

Although no . method for dentists to accurately appraise the temp- .

erament of children was® given Mack (1951) warned that neurotic children

qr those,WhoSe‘mental state;needed adjustment, would likely suffer from

increased nervous instability during. the course of treatment. Massler



and Wood (1949) felt that therapeutic aids should never be used unless
. children actually requested'thet form of treatment. They also felt that
devices should never be used as a form of punishment for a bad habit.

Y

- Siqce, iu their opinion, malocclusion 15 the mixed or permanent denti-
tions'was not Self-corcecting, they reasoned'that orthodoncic ;ntervenl
tion was necessary even when the cause could not be removed.

Davidson et al (1967), after studying the psychologic effects of
arrestlng the thumbsucking habit by various means, concluded that the
palatal crib failed to produce a signifxcant increase in- alternate |

Symptoms. Fur thermore, their study failed to 8upport the psychoanalytic

1nterpretat10n of thumbSucking as a symptom of psycho}ogical disturbance.d



METHOD AND MATERIALS o
| | N
"' The patient sample for this study was derived from a previous
study designed to evaluate the effectivenesas of various methods of
arresting thumbsucking (Haryett et a1 1967) (See Table 1,2). The ini-
tial study began in 1964 on thumbsucking children in the City of
Edmonton, Alberta The subjects ‘'were persistent thumbsuckers, A yeaxs
f age or older, who displayed changes in occlusion known .to result
from this habit Initial pretreatment records including a dental his-:
tory, results of a visual examination oriented dental casts, 1ntraoral
radiographs and lateral and antero-posterior cephalograms were available
for each child.
- The children had been randomly divided into 6 groups‘to study‘
various methods oanrresting thumbsucking.

. 7 . .
Group 1 - 11 children - no treatment, no psychological support.

Group 2 - 11 children - psychological support.

Group 3 - 11 children - palatal arch. . N
Group'4 - 11 Children - palatal ﬁrch with psychologic support
Group. 5 - 11 children - crib with veal spurs., : \\.

®>Group 6 - 11 childrenl; crib with spurs with psychological-support.

In 1965, an additional group was formed to evaluate the effectiveneps of

5 -

'"treatment by means of a palatal crib with no spurs
Group 7~ 27 children - palatal crib no spurs. L

Records were repeated one year after appliances were. inserted or.
' treatment had begun
The - present long term study was composed of 33 ind1v1dua1s 9.

:v males and .24 females who consented to have additional records taken

- Of the group, 21 children had been treated w1th cribs with spurs, 7

A

10



TABLE 1

Origihal Distribution of Subjects According to Treatment

of Thumbsucking and Its Effectiveness

.Treatmenngateggpigs B . Tetal

1. Control Group -}No'fréatment ' 11

2, Psygholpgic-TreatmeﬂQ.V 11

i3. Palatal Arch‘ . - |  ‘11

4, Palataler¢h and fsy ologic ,- 11

N VS. Palatalicrib'yith Y fticai‘ ’ B
Spurs s -1
6. Crib (spurs) and éy héldgic |

Treatment L 11~-

27

7. Crib - No Spur,

.*Oneﬁéghject~dfopped odt‘ofpcontrollgroﬁp,

e S

—

Effec tiveness

After 11 Months

Habit-

. Active

10

10°

Habit

Arrested

11

11

- 20

11
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TABLE 2 \
BT

g Percent'age‘ of Subjects who Stopped Thumbsucking According
to the Time. Required to Stop and the Method Employed

. Treatient Method
" Time Required to Stop o - ' ' . ;
Thembsucking .« Palatal Crib \ | _Other Methods
1st week S 3 08+ 3 ‘ 33,3
: . ) P o . [N N : .
2nd week - 3rd month . . . - b,6% . 0.0%
‘3rd month and over. i ' , 13.67.';“. A . . 66.7%
‘ 7 w000% 0 - 100.0%



children with cribs and no,spurs, and 5 childrén with a palatal arch

-

|
(see Plates 1 2 and Table 3) Many children originally in treatment groups

1, 2,3 “or & had switched to group 5 after 1 year of unsuccess ful treac-"
ment in their~g;evi%us‘category.‘ The remaining original children had either

s

moved from ,the area or were not interested in volunteering Most individe
uals whoﬂdid not volunteer had remained in categories l, 2, 3, or 4 and

felt that they had not benefitted from the original,treatment.

0. ' ) \,

Clinical‘Historx v ’ ‘ v

s )
0 ' -

The record of each indiyidual'S'previoua thumbsucking_treatment

was verified vAs'uell an appraisal for general health was made to

. . a
determine whether or not any individuals had suffered any unu5ua1 or
N f : -
-;chronit diseases tha%ﬁ;;;:: influence our data S N . '

" Clinical Examination

I3

# clinical examination was performed.on each individual-to.deter-

"mine the’ following: . ‘ A ' \ S . .
Presence-of!tonsils and when removed if absent. | | L
. Indications of traumatic injuries to the face, jaws,'or teeth,

.

”iﬁhether any orthodontic treatment had been.Performed:
- . 'Whether any dental extractions had been performed

"icial profile. o }‘

,
f,

1;Lip posture in repose - whether competent or. incompetent
Type of breathing - whether nasal o? oral

.Tongug position at rest,

Q

Tongue position during swallow

,5Mentalis muscle activity during swallow - actjive or passive. . e

a

i

-

Amount of freeway space.



’ ' ?1ate 1 "

Appliances Used to Arrest Thumbsucking

5

~

v

14



Plate 2 K

Patient Demonstrating Tongue Thrust Swallow

a) Tongue Thrust Swailow'

@

c b) Swallow with Crib Placed

15



TABLE 3

Distribution of Present Sample A¢c§rding to T&pé of Treatméht?

and Presence of Retained Tongue Thrust

Without Spurs . With Spurs

Palatal Atch Palatal Crib  Crib with Spurs  Total
Retained No 2 o 2 ' o 11 - 15
Tongue ’ '
Thrust Yes 3 _5 10 18
Totals 5 7 : 21 33
a. Without spurs 12 ) : X o
b. With spurs , o '\“\ 21
C. Without.crib 5. . : ) . .
d. With crib ' _ o 728



17
l_Mandibular shift on closure, fir;t tooth contact. Extent and'
direction of'shiftrw |
Temporomandibuler joint.funetion-- by palpation and sound.
Speech - whether "S" sounds were formed clearly and easily.
E Any child who had received or’ was receiving orthodontic treatment
was eliminated from the study unless suitable pre-orthodontic treatment
" records eould,be'obtained. : ‘l;. : ’»x
‘Evaluation of tongue position was deternihed by visual means at
four diﬁferent times durlng the course of the. exanination by parting the
child's 11ps during a swallow and by careful observation during conversa-
tion. The swallow1ng tongue position was determined during the act of | .
swallow1ng several mouthfuls of water, - Severe thrusts were c11nica11y

Q'

obvious, but more . subtle tongue positioning was’ subjectiVely ghuged then v

’ __confirmed by the Subject after having been asked to be aware. of tongue

tip position. Tongue tip p081tion on the lingual surface of the inc1sa1

half of the maxillary central inc1sors or between the 1nc1sors during
A

a swallow as considered to be a thrusting position._ This definition of

tongue thxust 1s a compromise of the conservative and liberal deflnitions'
used by Hanson et al (1969) LA conservative uongue thrust -was
o deemed to be one .in which: the tongue protruded between the teeth the

1ibera1 tongue thrust was con31dered to be .one in which the tongue con-

tacted the teeth to any degree

‘Orthodontie'CaSts-_ 3'. o oA
Maxillary and mandibular full arch study casts were made and
trimmed to orient theé teeth in centric occlusion. No detailed measurg- -

ments were performed on the casts in the present study.
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- Cephalometric Roentgenography

'All_atandardized laterai cephelograms were taken with a General
‘_Electriclmacnine”set to 300 M,A; with the-aubjects head positioned‘by
means‘of‘ear roda in a head,holder.n The:subjects'were inetructed to
.cloeeuintn their normal centric'occlusion éare'was'taken-te;enéure
that thé mandible was not abnormally protruded or opened The anodevto

‘film distance was " 60 1nches S R

Tracing Tecnniquebq
- A tracing of,¢he before treatment after treatment, and long term\

cephalograms was made by the same" individual on »003 acetate paper with

N

: . - to
a sharp K3 lead pencil; All bilateral structures were averaéed,before
‘being traced (Broadbent et al, 1975) Angular meisurements were deter- C
\'mined to’ the nearest Q. 5 degree and 1inear measurements were determlned

.to the nearest 0.5 mm, The linear measurements were not corrected for
magnification. | ’
The following landmarks and’ measurements were determined for each

. film:

Cephalometric Points (Figure 1) ‘ .A' . o ‘. : ;
A * Point "A" : S The deepest m1d11ne point on the maxilla
Subspinale : ~ . .between thé Anterior Nasal Spine and
’ : ' »#Prosthion . ~
- ANS ‘Anterior Nasal Spine - The tip of the Anterior Nasal Spine'
: ' : . which forms the most anterior prOJection_
of the floor of the nasal cavity.- :
.Ar @'Articulare S i' The point of 1ntersect10n of the 1mages
‘ of the posterior border of the mandible"
and the inferior border of the occ1pita1
base :
Ba - Basion - o : d, ’vThe’point repre enting the apex of the

- ' image of the antegior margin of the
» ) - o foramen magnum ' o

p
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FIGURE 1 b

' Cephalometric Landmarks '

<




B "[Polnt_“B"

'-Go Conionv
Me Menton '
‘N Nasion’ ’

PNS  Posterior Nasal Spine

' Ptn ' Pterygomaxillary
Fisure :

S ' - Sella Turcica

" Lines and Planes (Figure-l)‘

"'M?A ' _Mandlhuiar ?lane..-
NA ; j Naslon % Rolnt "Ah
:Nﬁ.’_ Naeion'Q Poiutl"B"-'v
NMe~ Nasion:- Menton :

Anterior Face Height

' N-Pal.'Nasion'4 Palatal Plane

P1(UFH) Upper Face ueigh:

. Pal,Pl Palatal}Plane - Menton
Me(LFH) Lower Face Height '

: Occl. Occlusal Plane_
Pl. S

" The deepest midline point on the mandi-

20

bular symphys1s

The external angle of the mandible

formed by bisecting the angle formed hy
‘tangents to the posterior border. of the
ramus and the. 1nferior border of the

- ‘mandibular body. A -

The most inferior'mldline'point on the

mandibular symphy31s

~The most anterior point of the fronto-
- nasal suture. ,

j

" The tip- of the posterior nasal spine
-which forms the posterior projection of

the floor of the nasal cavity.

| . 0
The outline of the anterior surface of
the pterygoid process of the sphenoid
bone and the posterior margin of the

' 'maxilla.'

The point representing the geometr1c
centre of .the g}tuitary fossa.
A . - !

' The line drawn from point Menton (Me) to

point Gonion. (Go).

- The line drawn from polnt Nasion'(N) to_
" Point "A". :

,The_line'draWﬂ from point Nasion (N) to

Point 'B".
The line drawn from point.Nasion (N) to
point Menton (Me). . .

The line drawn from point Nasion (N) to
the palatal plane line along NMe. '

) The ‘1fhe drawn. from palatal plant to

point Menton (Me) along 11ne NMe.-

The 1line through oné half the cusp
' helght of the first permanent molars and .
. one. half the overblte of the 1nc1sors

In openbite situations the over%ap of
- the most anterior occluding teeth was
. used as - ‘the anterior p01nt



Pal. Palatal Plane
P1l. ANS-PNS

. 1-NA  Maxillary Incisor - NA

- NB .

.Angieé

0.B.A, Apparent Overbite
(Figure 2,3)

0.B. T, True Overbite
0.J. . Overjet

S-Go Sella-Gonion
a Posterior Face Height

ANB

MP-SN Mandibular Plane Angle’

Occl- Occlusal Plane Angle

SN

Pal,Pl Palatal Plane Angle
SN '

SNA

1-NB Mandibular Incisor - ‘

/S o

* The line from point Anterior Nasal Spine

to p01nt Posterior Nasal Spine.

The distance in mm from an extension of
the line Nasion - Point "A" - to the

-incisal edge of the maxillary incisor

measured parallel to the occlusal plane.

The distance from the incisal edge of
the mandibular incisor to the line
Nasion - Point "B" - measured parallel
to the occlusal plane.

-The vertical distance that: the incisall‘

edge of the maxillary central -incisor
overlaps the incisal edge.of the mandi-
bular central incisor. Openbite is a
negative overbite. Measurements are
made perpendicular to the occlusal plane.

The vertical distance between the incisal
edge of the mandibular central incisor

‘and the lingual surface of the maxillary
central incisor measured at right angles
‘to- the occlusal plane. :

The horizonta1 distance bet&een the
incisal edge of the maxillary central

incisor and the labial surface of the -
‘mandibular central incisor measured
- parallel to the occlusal.plane.

' The line joining point Sella (S) and

po1nt Gonion (Go).

The angle formed by intersection of the

“lines NA and NB, 'The difference between
_Angles SNA and SNB.

The angle'formed~by intersection of the
SN line with the mandibular plane.

ThE'anglé formed by intersection of the .
SN line with the occlusal plane line.

" The angle formed by intersection of the

SN line-with the palatal plane line. @

' The angle formed by the lines Sella-

Nasion and Nasion - Point "A",



FIGURE 2

‘Anterior Dental Measurements Debicting Positive Apparentv0verbire

fp

" FIGURE 3

. Anterior Dental Meésurementé Depicting Négative'Apparent Overbite .

/\\
-

JOccl. Pl.
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v
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SNB . ' The angle formed by the lines Sella-
- Nasion and Nasion - Point "B".

»

1- 7 1Interincisal Angle . The anglefforméd by;th? intersectibn of
: the maxillary incisor long axis and

mandibular incisor long axis;

1-SN-  Maxillary Incisor Angle The angle formed by the intersection of
' " the maxillary incisor 1ong axis with
the Sella Nasion line.

1-MP Mandibular Incisor The angle formed by the 1ntersection of
Angle- - - the mandibular incisor long axis with
' the mandlbular plane 11ne ' e
1-NA ‘Maxillary‘lncisbr to The angle formed by the lntersecuion of
NA ' : the maxillary incisor long axis with
' ’ ' the Nasion - Point "A" line. A
1-NB  Lower incisor to NB  The angle formed by ‘the intersection of

the mandibular incisor long axis with
the Nasion - Point "B" lin&.

2.

Superimposition Technique .

Changes'in‘the craniofacial complex were'analyzed.by SUperimpos-
‘ing trac1ngs of the serial 1atera1 cephalograms on the anterlor and
m1dd1e cran1a1 fossae, the cr1b1form plate and sella turcica (Moore
1959), and by a11gn1ng the pterygomax1llary fossae as ‘well as p0551b1e

(Bjork, 1947). | ' o

23

The superimpositions des1gned to show dental changes in the maxilla

'were made by allgnlng the palatal planes and recordxng at ANS (Moore

1959)

: Mandibular superlmp031tions were made by aligning the 11ngua1

wall of the symphysis and by para11e11ng the mandlbular planes. Con81d~_.

eration Vas'alspjgiven to the internal architecture of the symphysis
(Moore, 1959). A straight linevpolngn tracingv(Figufe~4)'was drawn to.
allow visual inSpection of Superlmp081t10ns on "the SN plane with regis-

traction at point Sella. The fqllowing lines were used -to construct the



FIGURE &

Example of Polygon Tracing
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polyggyé

7

ANS- - Palatal Plane

_._PNS— Pal.Pl,

Ar-S  Articulare-Sella
" Go-Ar Gonion-Articulare

Go-Me Mandibular Plane

[

Maxiliary Ineisor
1 'Mandibular Incisor
NA to
-1— -
NB from .
1 to MP :

\.. Occl. Occlusal. Plane

P1.

SN Sella-Nasion

The line joining Anterior Nasal -Spine
and Posterior Nasal Spipe, S

The line drawn .from point Articulere>to
point Sella. oo

The line drawn from point Gonion -to-
point Articulare.

The line drawn- from point Gonion to .
point Menton and extending to meet NB.

.The line drawn from the root apex to the

incisal tip of. the maxlllary central
incisor.

o

The line drawn from the root apex to the
incisal tip of the mandibular central
incisor

The 11ne from point Nasion through Point

"A" to intersect the long axis of the
maxillary central 1ncisor

The lower half of line NB from the long
axis of the mandibular inc¢isor through
Point "B" to’ the mandlbular plane line.

The occlusal plane line at the level of.

either the first permanent molars’ or
second deciduous molars, ' :

The line drawn from p01nt Sella to point
Na81on - .
'\

Although many dental and skeletal measurements were recorded in

this investigation, the statlstlcal evaluatlon was limlted to the anterlor

dental re1at1onsh1ps of apparent overbite (OBA), true overbite (OBT)

and_overjet_(OJ).

Research Hypotheses

The critical level of sign1f1cance was set at p(O 05

The following, null hypotheees (Ho) were proposed: °

HOI: Tﬁe.age at which thumbsuckipng is arrested does not ‘affect the

apparent overbi;e»(OBA) of central incisors,

LY

)

H62: The presence of vertical spurs in the mouth duriné treatment of -

-
P R
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¥ thumbsucking does not affect the apparent overbite. (0OBA) of

central incisors.

' H°3:" The interaction of the age at which thumbsucking is arrested and
the presence‘of vertical spurs in the treatment of thumbsuckxng
does not affect the apparent'overbite.(OBA) ef central incisors.

H°4 _ There‘is no difference in apparent-overbite (OBA)vof central
incfsors,beforevtreatment,-after treatment,'and after lcng term
phasesmof"treatment. ‘ ‘ | - - :

_HOS _The.interaction of the age at ;hich thumbsucking is arrested'and'

| the phase’of treatment does not affect_the apparent overbite:
(OBA) “of central inc1sors’ 'i o o .
ﬁo65~ The interactlon of the presence of vertxcal spurs to aid in the

arrest of thumbsucklng and the'phase of treatment does not affect

the apparent overbite (OBA) of central inciSOrs
'%

Ho7 The interaction of the age at which thumbsuCking is arrested " the

£ presence of vertical spurs in the treatment of thumbsucklng, and

d& the phase of treatment does not affect the' apparent overblte (OBA)

of central incisors

'H°8: The - age at which thumbSucking is arrested does not affect the

true overbite (OBT) of central incisors

H9: The presence of vertical spurs in the treatment of thumbsucklng:-

does not affect the true overbite (OBT) of tentral incfsors\\\\

H&lO: The interaction of the age at which thumbsucklng is arrested and‘;

o

H°11: There is no difference in true overbite (0BT) of central 1ncisors

" _before treatment, after treatment,  and after long term phase of

4



treatment R .

- The interaction of the age at which thumbsucking is arrested and °

)

the phase of°® treatmentwdoes not affect the true overbite (OBT) of

: o |
central incisors. \\ S . i ., N

>
° , - . . e
. R .

L]

¢

The interaction of iﬁe présence"of Vertical'spurs in“the treat-

o
» AR

.~'ment of thumbsucking and the phase of treatment does not affect f

,3’H 14:
- lO

H17:
o

' g ﬂoes not:. affect the overJet (OJ) of central incisors

ﬁ 18
[o]

~H 19:
o

:H 20:
0

. &

3

- H: 15»...

".

the true overbite (OBT) of central incisors A

iThe interaction of‘the age at which thumbsucking'is arrested, the

'3 »

‘presénce of verticil:spurs in the'treatment of thumbsuck#ng, and

~ of central incisors.:

- the phase,bf:treatmehtldoes not affect ‘the true'overhite (OBT)

v
‘\
v

%he age at,which‘thumbsucking isvarrested doeslnot affecf-the

overjet (OJ) of central 1ncisors o PR S

a

'The prEsence of vertical spurs in the treatment of thumbsucking

<3

_does not affect the: overJet (OJ) of central inc1sors L

’
Ca

'<The interaction of the age at wh1ch thumbsucking is arrested " and

fthe presence of vertical spurs in the treatment of thumbsucking 4

£

¢

treatment after treatment, and after long term phase of treat-

'ment o o SR S

“~

d'The 1nteraction of the age at which thumbsuckin& is arrested and

——

”

the phase of treatment does not affect ‘the overjet (OJ) of central

s

““incisors. ) " T o L

~ . [y
- — . )

o \ v _ . L ' T
ofﬂthumhsucking and the phase of treatment does not-affect- the

over jet (0J) of central inciSors.

27

There is no difference in overjet (OJ) of central incisors before

o - ) . . _ I
The interaction of the presence of vertical spursiin ‘the treatment



»

G
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H 21: The interaction of the age at wh;ch,thqmbsuck§hg is arresteg,

the presenge of vertical spurs in the treatqgnt of tHumﬁsucking,
‘L,A .
and thevphase of treatment does not affect the overjet (0J) o
- central jincisors,

Hogé} The mean apparent errbite (OBA) of central incisors in subjects
who have stopped thumbsucking is no different in subjects with a
tongue thrdst swallow than in subjects without a tongue thrust
swallow,

H023:/’Thé mean true overbite (OBT) of central incisors in subjects who

have stopped thumbsucking is no different in subjects with a tongue

thrust swallow than in subjects without a tongue thrust swallow,

. HOZQ: The hean overjet (0J) of central incisors in subjects who have

stopped thumbsucking is no different in those subjects with a
tongue thrust swallow than in those subjects without a tongue

thrust swallow.

" H 27' ‘The placement of a fixed crib appliance to arrest thumbsucking

is not related'to_the retained tongue thrust swallow pattern.

H626: The presénce of vertical spurs during correction of the thumbsucking

habit is not related to the retained tongue thrust swallow pattern. -

¢

Statistical Analysis

"factors were:

* Theamajor statistical analysis used in the study was a three-way
. 3 AT v N o
analysis of variance witlrirepeated measures on one factor. The three

.
“n.

1.0 Age at wﬁiéh'thumbSucking ceased, There were two levéls
i . e \';::' ‘. . : . . .
(Table F);

1.1 Below égeLSA months (n = 14)

1.2 Above age.BQ_montHs (n = 19),,
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\
TABLE &4
Distribution of Sample According to Type of Treatment
and Age Habit Arrested
No Spurs Spurs.

Age Habit ’ ‘
Arrested . Palatal Arch Palatal Crib Crib with Spurs Total-
Under 84 mo. 2 " 3 ‘ 9 14
Over 84 mo. 3 4 12 19

Total s 7 21 33

(12 no spurs)



30
2.0 Veftical spurs. There were two leyels (Table 4): .
2.1 Treétment included vertical spurs on the applianceA
(n = 21)
2.2 Treatment lacked vertical spurs on the appliance
=12, -
3.0 Treatment Phase. The groupvmeans for each of the three
: dentél measuremehps_being analysed were cémpared with repeat-
ed measures for this factor. The factors were apparent over-
bite (OBA), true overbite (OBT) and overjet (0J). The three -
levels were (Tables 5 and 6): |
3.1 Before treatment (n = 33)

33)

n

3.2 After treatment (n
3.3 Long term (n = 33) ‘ ,

The differences betwgeh.;he means of dental measurements for
those children with a tongue thrust aﬁd those children without a tomngue
thrust were tested by a t-test, The dental measurements tested ;;re
app;rent dverbiée\£9BA), true overbife (OBD), and over jet (0J). The

. group.vith a retained tongue thr;st consisted of 18 children; the group <;\v
without a tongue thrust cogsisted of 15 children (Téble 3)5 AllAkhild-»
ren in this sample ﬁossessed a tongue thrust-befdrg the‘t;eatment to
arrest thdmbsuéging began, |

The relgtiOnShip befween_plademént of a fixed crib appliance to

“arreSt.thumbSUCRiqg énd a retaingdht;ngue thrust swallowing pattern was}

‘ftested by :hefchi-square“testf TWeﬁty-eight chiiafen ﬁad.begn fitted

. with the crib aRpliéhces.‘ Eighteen chiidren refained a conéUe thrustn

swallowing pattern, and fifteen children changed to a non- thrust swallow- 4

ing pattern (Tabie 4y,



TABLE 5

Sam lé Distribution for Analysis of Variance Calculations

‘ DTreatment Phase

L 2 3
pefore Treatment After Treatment Long Term

Age of
Thumbsucking

31

Totals °

Arrest . Spurs No Spurs Spurs No Spurs Spurs No Spurs
‘Under 84 mo. 9 59 o 9 5 14
bver. 84 mvo,' .,12 | 7 12 7 12 1 19
totals+ 21 12 2l 2 a1 33

<



 TABLE 6

~

Age in Months of Subjects for the Three Observation Periods

Observation Period

>

Before Treatmen't
After Treatment

'Long Term

Mean Mode Median Min, Max, .Totals

78.4  59.0 71.0  49.0 120.0 33
90.8  64.0 84.0  60.0 138.0 33
193.3 184.0  190.0  107.0 553.0 33

32
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The relationship be tween the presence of vertical spurs during

v

correction of the thumbsucking habit and presence of a residual tongue
- .

- thrust swallowing ﬁattern was tested by the Chi—square test, Twenty-

one children had been treated.with the aid of spurs and.twelve children
had been treated without the aid of spurs Efghteen children retained
, a tongue thrust swallowing pattern and fifteen children changed to a

non-thrust swallowing pattern (Table 3).

33
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RESULTS : Y-

.The cephalometric tracings and accompanying angular and linear
' measurements for ‘each child are presented in the Appendix Figures 1 to
33."Appendix Fxgures 1 to 21 represent those ch11dren who had a palatal
; crib w1th vert1ca1 spurs placed to arrest thumbsucking. Those children
who wore palatal arches are‘presented in Appendix Figures 22\tp 26 while,
‘ Appendix:Figures527 to'33_represent thosevchildren who wore palatal
.cribs wi thout Spurst‘b - - i B '._b o | : -
The'cephalometric'measurements for the'entire'group at each ot
the three phases of treatment are presented as follows'
o Table 7 - Before Treatment Measurements
Table 8 - After Treatment Measurements
V'Table 9 - Long Term MeaSurements
The analys1s of ‘the effect of numerous var;ables on apparent over-
bite (OBA) are.displayed in Table 10. Ana1y81s of the null hypotheses

A

in relatlon to apparent overbite are as- follow3'
fHol: dehe age at which thumbSucklng is arrested does not affect the
| apparent overbite (0BA) relationship of central incisors.
The . cr1t1ca1 F value at the 0.05 level for df = "1, is 4.18. Since
'the observed F = 0 000, the-dec1sion is- to accept Hy 1. |
B ﬁ 2: ‘ The presence of vertical spurs in the mouth dur1ng treatment of

'
.thumbsucking does not affect the apparent ‘overbite (OBA) relation-

Hship of central 1ncisors

The crit1ca1 F value at the 0, 05 level for df = 1, 1s 4.18. Since

"the observed F = 0. 107 the decision is to accept H, 2, | |

H‘3: _ The interactron of the age at which thumbsucklng is arrested and

~the presence of vertical spurs in the treatment of thumbsucklng

34



Cephalometric Measur

3

TABLE 7

/

ements of the Entire Sample at the Before
Treatment Observation

Dental -

Measurements
0BA (am)
OBT (nm)
COJ (mm$ _
1= SN (9
1 - MP (9)
1-1 )
1~ NA (mm) .
1 NA ()
1 - NB '(mm) :
T - (™
‘ Séeletal
Measurements
SNA (©)
SNB (°)
ANB (©)

Pal.Pl, - SN (9
Occl.P1, - SN (©)
MP - SN (&)

S Go (mm)

.\*1.

"N Me (um)
UFH (mm)
LFH (mm)

Mean

-1,061

. -4.,061

4.894

102,045

91,106

©129.985

. 3.167
20,455
3.712

24,152

81.121

75.939
5.152
7.000

20,030

37.212

60. 439

1 99.879

- 44,742

55.121

| Standard

Deviation
2.404
2.232
1.9li

7.580
8.734
¥12.854
2;259
8141
1.640

©7.473

3.913
3.546
2.283
12,867
3,742
4.232
5,119
7.497
3,509

4,778

_‘Standard
Error

0.418
0.388
0.333
1.320
1.520
2.238
0.393
1.417
0.285

1.301

0.681
0.617
0.397
0.499
0.651
0.737
0.891
1.305
0.611

0.832 .
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TABLE 8

"

Cephalometric Measurements. of the Entire Sample at the After
Treatment Observation

Dental
Measurements

OBA (mm)
OBT (mm)
5-7 (mm)
l‘- SN (©)
1 - MP (05
1-1 (9

NA (mm)

=
'

- NA (©)

[

=1
]

NB (mm)

—|
1

NB (%)

Skeletal
Measuremen ts

SNA ®
SNB (°)
ANB ()

Pal.Pl. - SN (%
Occl.PLl. - SN (©)
MP - SN (°)

S Go (mm)

N Me (mm)

UFH (m)

LFH (mm)

Mean

0.364
-2,773

4,515

£ 100. 652

90.242

132.773

2.758

19.333
3,500

22,727

80.848
75,773
5,091
7.091

21.030

37.818. .

62.379
1102500
46.712

56.848

Standard

Deviation

2.349
1.842
2,220
6.809
8.490
11;510
2.427
7.271
1768

7.346

4,022

3.708

2,159

3.106
4.237
5.925
4.864
7.517
4.116

4,757

Standard

Error

0.049
0.321
0.386
1.185
1.478
2.004
0.423
f.zee
0.308

1.279

0.700
0. 646
0.376
0.541
0.738
1.031
0.847
1.308

0.716

1 0.828
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TABLE 9

Cephaiometric Measurements of the Entire Sample at the Long
' Term Observation . :

bental S . Standard ~ .Standard
Measurements Mean : ) Deviation . Error
OBA (mm) | 2.621 2,035 ©0.354
OBT (mm) o -1.606 1.753 "‘ 0.305
o5 my | 4.500 !-' 2;i50  0.479
1 - SN (9 | 102,697 05954 1.036
T- MP‘(°) | : 96.000 | 7.833 ,'   1.364
1-1 () 125,908 9.252 1.611
1 - NA.(mm)_ o _ 5.435 ' 2.800 | - 0.487
1-NA(O) 22,576 . 6.567 1.143
1 - NB (mm)° : . 5.288 L1719 0.299

T - NB (°) | 27.939 6.099 1,062

Skéletal

Measurements

SNA (9) 79,818 ‘: a0 o.ese
SNB (©) ' 76.470  saél - 0.724
ANB (°) | 3,348 . 2.248 | o ,0.391
Pai.Pl - SN () , é,sas ©.3.3800 - '~ 0.588
Occl.Pl. - SN (°) . 17262 5.232 o911
MP - SN (%) - . 35.515 . 5.837 1.016
S Go (mm) | 75.909 | 8.659 - 1.507
N Me (umm) _ 1200121 9.559 T ek
UFH (am) . 54.606° - 4572 0,796

LFH (mm) * , 65,518 - 6325 1.101



"TABLE 10

\

| Analysis of Variance for Apparent Qverbite (OBA)

) 'Degrees
, Sum of = of Mean F .
Between Subject Factors Squares Freedom Squares Ratio Probability
-~ Age of Habit Arrest 0.005 1 0.005 - 0.000 0.982
‘i - Presence of Spurs 1.066 1 1.006 0.107 0.746
JAB 0.294 1 0.294° 0,030 . 0.865
‘{Subject Within Groups 289.229 29 9.973
Within Subject Factors'
C‘i Obseryation Period 221,172 2 110.586 34.085 0.001.
AC 10.783 2 5.394 1.662  0.199
BC 0.538 2 0.269 0,083 0.921
ABC 5.598 2 2,799 0.083 0.427
C x Subject Within Groups 188.175 58 3. 244 |

d




H 4:
o

H S:
°°

H 6:
[

H 7:

'Fthe observed F value = Or863, the decision is to'accept H°7.

does not affect the apparent overbite (OBA) relationships of

central 1ncisors . - _ ~n

The critical F value at the 0.05 level for df = 1 is‘4l18. ‘Siﬂéé
the ‘observed F value = 0,030, theAdecision is to accept Hégl
There isino dlfference in apparent'overblte (OBA) of central
ineisors,before treatment, after treatment, and after long‘term
phases of treatment |

The crltical F value at the 0.05 level for df 2 is 3, 16 Since;.

the observed F = 34 085 the decision is to reject H 3.

The 1nteraction of the age at which thumbsucking is arrested and

the phase of treatment does not affect the apparent overbite. (OBA)

relatlonship of central 1nc1sors. :
The critical F value at the 0.05 level for df = 2 is 3.16. Since

the observed F = 1,662, the decision'is to aCCept‘HOS.

"The interaction of the presence'of vertical spurs to aid in the

arrest of thumbsucking and the phase o treatment does not affect
the apparent overb1te (OBA) relatlonship of central incisors

The critrcal F value at the 0.05 level for df = 2 is 3. 16 Since

~ the observed F value = 0. 083 the decis1on is to accep’ H 6.

-The 1nteract1?%(of the age at- whlch thumbsucklng is arrested * the
'presence of vertical Spurs.in the ‘treatment of thumbsucklng; and
the'phase of treatment'does'not'affeet-the.apparent overbite (OBA)
relationship'of central incisors. |

The - critical F value at the 0.05 1eve1 for df = 2 1s 3 16. - Since .

.

A



e

The analy81s of the effect of numerous variables on true overbite '

(OBI) are shown in Table 11., _The analyses of null hypotheses in relation

v

to true overbite (OBT) are as follows:

Hy8:

‘H 9:

H,10:

H 11:

H 12:

relaticnship of central incisors;

The age at which thumb5ucking is arrested does not affect the

true overbite (OBT) relationship of central incisors.
v}

The_critical F value at the 0.05_1evel for df = 1 is 4.18. Since

the observed F value = 1.6g/, the decislon is to accept H°8.

The presence of vertical épurs in the treatment of thumbsucking

does not affect the true\overbite (OﬁT)Tfelationship of central

incisors.

The critical F'valce at the 0.05 leVel‘forbdf =1 is 4.18.‘ Since’

. the observed F valce ='1.967, the decision 18 to accept H 9.

The 1nteraction of the age at wh1ch thumbsucking is arrested and
the presence of vertical spurs in the treatment of thumbsucklng -

does not affect the true overbite (OBT) relationship of central

inciéors.

fhe ctiticallF value at the 0.0S-level for df = 1 is 4.18. Since

the observed F value = 0 064, the decision is to accept H 10.

P

'The phase ofﬁtreatment ‘does not affect the true overbite (OBT)

telationship of central ‘incisors.
. _ . : X

aw'

The critical F val.c at the 0.06 level for df = 2 is 3 16, Since
the observed F value = 18.202, the decision is to reject H11.

The interaction'pf the age at which thumbsucking is ‘arrested and

~ the phase of treatment does not affect the true overbite (OBT)

(4]

' The critical F value at the 0.05 level for df 2 is 3116.‘ Since

&
the observed F value = 0.059 ‘the dec1sion is to accept Hj 12

40
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(N

| - . TABLE 11
" ' - L ’ A s i
Analysis of Variance for True Overbite (OBT)
e ; Degrees o
‘ Sum of - of. . Mean . F : o
Between Subject Factors - Squares  Freedom Squares Ratio ' Probability
A - Age of Habit Arrest 10,989 1 - 10.989 1.677  0.206
B - Pregence of Spurs 12.886 1 12.888 1.967 . 0,171
AB | . 0.417 1 0.417 0,064 0,803
Subject Within Groups . . 190,010 - 29 6.552 '
"Wi'thi"n Subjéct Factors.
¢ - Observation Period  86.549° 2 © 43.275 18.202  0.001
Ac - o279 2 . 0,139 0,05 - 0.943
Bc .~ o.623 2 . 0,311 0.131  0.878
aBc “o.me L2 0,389 0,164 0.849
C x Subject Within Groups 137,892 . 58 ... 2 317 .



H13:
o

H 14:
o

42

The interaction of the presence of vertieal spurs in.the treat-
ment of thumbsucking and the phase of treatment does not affect

the true overbite (OBT) relationship of central incisors,

The critical F value at the 0.05 level for df = 2 is 3.16.° Since .

the observed F valué = 0,131, the decision is to accept H_13.

The interaction of the apge gt which thumbsucking is arrested, the
preseunce of;vertical spurs in the treatment of thumbsucking, andi
the phase of treatment does not affect the true oVerﬁite\(OBT)
relationship of central incisors.

The critical F value at the 0.05 level for df = 2 is 3.16. .Since

the observed ‘F value = 0,164, the decision is to accept H_14.

* t

The effects of numerous variables on overjet (0J) are shown in

Table 12, The analyses of variance for null hypotheses in relation to

overjet are as follows:

H015:

<

H 16:

H017:

The age at which thumbsucking is arrested does not affect the

.qverjet (OJ) rélationship of central incisors. \

‘The critical F value at the 0.05 level for df = 1 is 4.18. Since

the obsgrved F value = 2,322,'theideqision is to accept HOIS,

The presence of verti?al spurs in. the treatment‘ffvtﬁuﬁbsucging

does not affect the overjet (0J) relationship OEICentral‘incisqrs.
The critical F value at the 0.05 level for df = 1 is.4.18. Since
fhe observed F value = 0,750, the @ecisipn is to accept Holé.

The interaétion of ;he age at which'thumbsﬁcking is arrested énd'the
brésence of vertical spurs in the treatment éf Ehumbsuckiqg.doeé'
not affect the overjet (0J) relationship of central incisors.

The critical F value at tﬁe 0.05 level for df = 1 is 4;18. Sincé

the observed F value = 0.069, the decision is to accept Hgl7.



TABLE 12

Analysis of Variance for Overjet (OJ)

Degreés

[y

+

43

58

1 Sum of of ‘Mean F
Bctﬁqu Subject Factors Squares Freedom Squares Ratio Probability
A - Age of Habit Arrest  29.330 1 129,330 2.322 0.138
"B - Presente of Spurs 9.473 1 9.473  0.750 0.394
AB ' 0.866 1 0.866 0.069 0.795
Subject Within Groups - . 366.287 29 12,631
Within Subject Factors -
C - Observation Period . 4.598 2 2,299 1.233  0.299
ac . 1.608 2 0.804 0.431  0.652
BC | - | 1.500 2 0.750  0.402 0.671 ’
» %Y v » . ‘ .
. ABC- - 0.284 2 0.142 0.076 0.927
C x Subject Within Groups 108.212 1.864



’

H 18:
e}

H 19:
o]

H 20:
(o]

Ho21:-

The phase of treatment does not affect the overjet (0J) relation-

ship of central incisors.

The critical F value at the 0.05 level for df §§3 is 3.16. Since

the observed F value = 1,233, the decision is t accept H018.

The interaction of the age at which thumbsucking is arrested and
the phase of treatment does not affect the overjet (0J) relation-.
ship of central incisors.

X.

The critical F value at the 0.05 level for df = 2 is 3.16. Since

the observed F value = 0.431, the decision is tq'accept H019.

The interaction of the presence of vertical spurs in the treatment
- ‘ P
of thumbsucking and the phase of treatment does not affect the

overjet (03) relationship of central incisors.

The crltical F value ‘at the 0.05 level for df = 2 is 3.16. Since

_the observed F value = 0.402, ‘the dec151on is to accept Hj 20

The interaction of the age at which thumbsucklng is arrested the

presence of vertlcal spurs in the treatment of thumbsucklng,.and
, .

the phase of treatment does not affect the qverJet (03) relation-

ship of central incisors. | |

The critical F value at the 0 OS level for df 2 is 3. 16 Since -

the observed F value ='0.076, the decision is to accept H021.

The differences between means of anterior dental measurements for

tongue thrusters and non-tongue thrusters is displayed in Table 13. The

'null hypotheses to test the effect. of a residual tongue thrust on the

anterior dentition are as follows:

HOZZ:

The mean apparent overbite (OBA) relationship of central incisors
in subJects who have stopped thumbSucklng is no dlfferent in sub-

jects with a tongue thrust swallow than in subJects without a

44



Probabilities of t for Di'fferences between Means for Residual

. TABLE 13 .

!

45

LI

Tongue Thrust

Residual
Tongue No. Std. Std.
Variable Thrust - - Cases Mean Dev. Err.
Overbite No 15 3.50 1.66 0.43
(Apparent) : o
e ., Yes 18 1.89, 2.07 0.49
ite No 15 -1.13 1.27 0.33
ue) a . ’
Yes 18 -2,22 1,76 0.42
Over jet " No 15 3.80 2.82 0.73.
Yes 18 _5.08 2,63 0.62

df

31

31

31

t 2 tail
Value Probability

2.43 0.021
2.00 0.055
-1.35 0.186



Hp23:

‘H024:

tongue thrust swallow. , '

the observed Tvvalue = 2,43, ‘the decision is to reject Hy 22

t ' ‘ '
. The mean true overbite (OBT) relationship of central incisors in

subjects who have stopped thumbsucking is no different in subjects

with a tongue thrust swallow than in subjects without a tongue .

"

thrust swallow.

The cr1t1ca1 T value at the 0. 05 level at df = 31 is 2.040.' Since

- : Yy

the obserVed T value = 2,00, the decision 1s to accept Hy 23

The mean over jet (0J) relationship of central incisorsdin subjects

who have. stopped. thumbsucking is no different in those subjects

with a tongue thrust swallow than in those suhjects‘without a
tongue thrust swallow.:
The cr1t1cal T value at the 0. 05 level for df = 31 is 2.040,.

'Since the}observed T value = 1.35, the dec1s10n is to accept H 24.

The followlng hypotheses were tested by the Ch1 square tést: at

the 0.05 level of 31gn1f1cance Tables 14 and 15 show .the ' frequency of

tongue thrust in relatlon to the type of appllance worn. The null hypo—'

thesesdzor tongue thrust are as follows:

HOZS:

H 26:
(o]

The placement of a fixed crib appliance .to arrest thumbsucking is R'

not related tonthe.retained;tongue thrust swallow pattern.

The critical Chi square valve at the 0,05 level for df =1 is

3.84. Since the observed Chi square valve = 0.0491 the decision

.

is to accept H025.

‘'The presence of vertical spurs during correction of the thumbsuck-

ing habit is not related to the retained tongue thrust swallow

pattern,

. The crltical T value at the 0,05 level at df = 31 is 2.040. Since

\

\3

-

N

\

N\
\



* TABLE 14

The Relétionship'BefweenuTonng Thrust and Crib

. e : No.Crib o :V Crib " Totals
No Tongue Thrust v_- 2 ,> o ) 13 : 15"
13.3% - 86.7% 45.5%
Tongue Thrust: o 3 v . 15 . 18
| 16.7% o 83.3% | 54. 5%
' Totals ' 5 , o 28 33 -‘
15.2% - . 84.8% - . 100%

Corrected Chi Square = 0.049 with 1 degfeé of freedom

Critical Chi Square at the 0.05 level = 3.84



TABLE 15

|
!

The Relationship Between Tongue Thrust and, Spurs

No Spurs - | Spurs . = Totals
No Tongue Thrust - . 4 . 15 -
o o . 26.7% o3 45.5%

o -

Iongue Thrust : : 8 . L 10' o : 18f
44, 4% 55.6% - - 54.5%
J‘Totals :' -_.' 12 ,l L 21 S 33

Cs6.47 . 63.6% - 100%

.Qorreéted ChLquﬁéféf'; 0.481 with 1 degfee of-fréedo@
Cfitiéal Chi Square at therO;OS level = 3.84

"



The critical Chi square valve at the 0.05 level for df = 1 is

3.84. Since the observed Chi square = 0.48125, the decision is

to accept Hy26,

4y



DISCUSSION

The present study consisfed of 33 Edmonton school children who
had participated in earlier séudies designed to evéluate the effective-
ness of various methods to arres£ chronic thumbsucking habits., The
original study (Haryétt et al, 1967) selected children on the basis of
their age having been over 4 years and their thumbsucking habit haVing
caused'visible alterations in dental alignment,

All children had-Befofe treatment records and histories recorded
before the treatment phase began. Regardless of the 1éngth of time fbr
the habit- to be arreéted, the appliance Qaé worn a length of time as
specified by the éhild's treatment category. - One year,after‘thé befofe
treatment records were made, a similar‘set was';;ae-to,fecord chaﬁges
that had qcéurred dufing the'year.the habit ceased and'the appliance
was stillvﬁeing wofh.ﬁ If chéngéS'occﬁfred, it was assumed that they
were due mainly'td the cessation of the.thumbsucking habitﬁand possfbly
' to.thg,gfféct of ﬁheAappliancé‘én thq tongue posture. If no changes
occurred, it was possible that either no initfal'ékéietal or dénfai '
changes were producea b§.thé Habiﬁ or that a compehsaﬁbryvtfpe:of
action, possibly by soft tissue, was maintainiﬂg tﬁé‘alte?ed‘skeleto-;
dental position; | |

The averége‘dental changes that took place ?hring fﬁe course of
the pfesent stddy»are listed;in Tabl¢:16. Therverbite pélgpiénships_
(OBA and OBT) demoﬁsfratedAg significant change'(P<:0.QS) when comparing
the befdré-tféatment, aftef:tfeatment ané iong term evéiuations. The - |
statistical evaluations, Table’ib; showed:théﬁ tﬁe overbite measurements
wé%é éighificantly different in the 3 obsgrvations for the.entire sample.

' Individually,Lhééever; theré wasimuchnvafiatiﬁﬁ.u Tﬁé variability

o 0



TABLE 16

Mean Values of Cephalometric Measurements for the Entire Sample
for the Three Observation Periods :

Cephalometric Measurement Obseryation Period
Dental Before Tréatment Aftgr Treatment Long Term
OBA (mm) | &9 “1.061 0.364 © 2,621
OBT (mm) ‘ -4.061 - -2.773 -1.606
0J . (mm) . 4.894 4,515+ 4.500
1 - SN (%) " 102.045  100.652 102,697
. .
1-Mr (9 - 91.106 ° 90,242 96.000
1 - 1O - 129.985 132,773 125.909
1 - NA (mm) | 3.167 2.758 5.439
/1 - NA (9) ' ' 20,455 - 19.333 22,576
1 .- NB (mm) K 3.712 3,500 | 5.288
"1 - NB () o 24,152 22727 $27.939
".Skéleﬁal
SNA (°) . , . 81.121 180.848 -~ 79:818
SNB  (0) ' . 75.939 75.773 176,470
ANB (°) o0 f 5.152 -$\\ 5.091 3.348
« Pal. Pl. - SN (9) ' 7.000- - 7.091 8.545
Gecl. Pl s 26.930,_ 21,030 17,242
MP - SN (°) o o 37.212 - 37.818 | : 35.515
S Go (ﬁm)v R 60,439 62.379 ' 75.909
'u e (mmj.iv o N 99.879 £ 102.500 120,121
U (m) shirh2 46,712 54606

LFE  (am) - | 55.121 56.848 65.518



df anterior dental relationships is demonstrated by a study of the

2
4

i

. flollowing figures:

‘Appendix Figures 1,4,5,7,10,12,28 - very little change Overbite
' . , remained open.

Appendix Figures 3,6,8,13 - continuing improvement;

Appendix Figures 2 9 - in1t1a1 1mprovement which later
deteriorated. ‘

Mean dental changes (Table 16) 1nd1ane tha§\the maxillary
cextral inc1sors as measyured by 1 - SN ® and 1l - NA (°) ‘tended to -

‘upr ght durlng treatment for thumbsucklng ‘then protilne agaln after /

4

trq tment had ceased “ﬁmandlbular incxsors +as measured

by 1 - Mp (0) and 1 - N@w(QJﬂ, % “'og&1ght durlng treatment and

prodline after trgéﬁment : “E;ffoverjet relationship was not

'alt%red very much over the'c /the prilent study

. The children in this stud Te grouped lnto two groups aCLOTding

to tpe age at which thumbsucking stopped. The groups were formed of

of teatment on younger children in the primary dentition state to the

effdcts on older children in the mixed dentition stage of dental develop-

mengf., There are weaknesses to comparisons of this type since dental

age|does not necessarily correlate well with chronologic age (Moorrees

et aI, 1969) However, it was found that the age at which thumbsucking
cegsed did hot affect the p051t10n of anterior teeth In- a}l three
anterior dental relationships studied: apparent overbite, true ove;bite,
anfl overjee, the me§8urement§ failed to show a significant difference.

(ﬂ 0.05) between the youngef group and the older group.

‘Bowden (1966) stated that when thumbsucking stopped in a child

who was between 3 and 5 years of age, the overbite relqtij; would

ehiﬂdren above or below 84 months of age in order to comparerthe effects

52
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vresolve»in 5 years. -H;\;iso felt that if tHg chila stopped thumbsQCking
after age 5 years, the Qverbite relationship would remain open., The
long term records from the present study indicate that some indi;;duals
wﬁo stopped thumbsuckihg before age 5 years (Appendix Figures 4;22)‘
never do obtain'a>good overbite, Conversely, some childrén who stépped
thumbsucking after age 5 years atfained quite deep overbites in fubsc-
quent fears (Appendix Figures 11,17,31).

The queétion of whether ove;ﬁite changes are affected by an
eruption of teeth or a skeletal change is worthy of elaboration. It
has been shown ig this study that the overbite relationships are
alceréd tosﬁfsignificant extent over the course of the 6bservations,

Tables 10 and fl-. It is suggested that the change in angulation of the

incisors plays a role in this improvement (1 - SN (%), 1 - NA (®), T - MP

’ ’

(°), T - NB (°)). Moore (1970) in a longitudinal study on the effects of
thymbéucking in monkeys concluded that the subseqﬁent spontangous
chaﬁge'in overbite relationship was accomplished without "significant
growth of.the alveolar process or eruption of the incisor teeth".
Instéad,-changes in the vertical growth of the mgxillary complex were
evidént. | |

The ipfluence of thumbsucking on skeletal structurés in humans
has been‘debated often, Swinehart (1938) felt that thﬁmbsucking inhib- "
ited the normal vertical growth of the mﬁkillé whereas Taff (1966), E
upon studying 35 children who were prolongéd thumbsuckers, conc luded
that changes to the maxilla aﬁd dentition were not significant but
. that mandibular posture Qas affectéd.
The childrén in this study demonstrated éhangés in upper face

height during the three»observation periods, Table 17. When the group

[



\ " TABLE 17
‘ UFH Measurements According to Age Habit Arrested During
' the Three Observation Periods

1 .
Before Treatment After Treatment Long Term
" Under 84 months 42, 786 L 45.00 55.036
Over 84 months . * . 46, 184 Seo e 47.974 0 54,289
& -
: ) &
Hy



:‘who stopped thunbsucking atjan'age less than 84'nonths fs compared to
the group who' stopped at age over 84 months there is an interesting

.trend :The younger group,iquite expectedlys has a shorter upper fat<
'height ‘at the before treatment observation. At ‘the after treX\ment -

observatlon the difference between the two groups in upper face heigha

.

is not as great ~while in the long term observation the group that
’ stoppeg thumbsucking earlier has a greater upper face height dimenS]OJ
than the group of children who stopped thumbsucking at an older age.

This observation would suggest that normal'vertlcal growth of the

.

maxillary complex is impeded in those children who persist in a thumb-
sucking‘habit. The present finding tends to support - the results of
Moore s (1970) study on the effects of thumbsucking on monkeys in

which he c0nc1uded that the thumb force 1nh1b1ts normal vertical

o

growth in the maxillil

The average skeletal measurements ‘for the sample for the entire
Pl .
course of the study are presented in Table 16 As with dental measure-

.

ments it is worth discussing some of the individual varlatlons in rela-

tion,to‘the oyerall trends. The relation of the maxilla to the cranlum
TR ! ' '

as registered in angle SNA showed‘a'continuidg retrusion through0ut
”the course of the study (Table 16) Individual measurements, however,

'd,emonstrated ;he followmg variations:
- Appendlx Figures 1, 7 9, 11 - SNA remains constant in treatment
VR . tﬁen 1ater decreases,
o , -
»_Appendix,Figures 2,10 - SNA remains constant throughOut
Appendix Figure 8 - SNA decreased’}n treatment, then later
% 5 increastd.

:' Appendix Figure 5 - SNA decreased ip treatment, then stahgﬂized.
: s S oW



The relationship af the mandible to the cranium, as rcgistered
in angle SNB, demorrstrated little chahgc'during treatment, and showed
a slight increase after tréatment:(Table‘lG); Ind}nidual variatidnt
ranged from quite a gramatic increast in thg rtlativc prptrusiop of the
“mandible (Appendix Figures 8,]0,17,21,32) tb a'relative'retrqsion of
the ﬁandib]e (Appendix Figures 4,5;15). _ . ‘ _ .
The ANB aﬁgle was , when.studyidg the group-trcnds,‘reducca durey
ing the coursc'of'obschations; uépally.fzom a reduction in SNA, or a o

’” ,

prgtrusion of SNB, oy by a combination’éffect of the two - Appendix

' Figarés"ﬁ,BO. : ™~ A |
)fhc behavior of the palatal élaqeu(Pal. Pl. - SN) as indicated

in Table 16 sh0w0§ a very siight increase in angulation dqring'the

treatment phase of the study ;hd a greatér increase afrer treatment.

On an‘iadividuai basis, it waa‘evidedt'thatt'_thk sala.. © plane tipped
~ down at. ANS (Appendix Figdreé.1,16,16;18,20).thé na]atag pLane tipped
‘down at PNS (Appendlx Figures 7,8,12, 17 28,31) an in -ome, th¢ nal.atayl“‘.
;~p1ane‘row‘ ne ! relatlvely paralled (Appendlx Flgures 5,24).

. Tae angular relations were‘not “the only interesting facets N
noticed in the behavior ofltheipa;at31 plane. 1In the yéar between the
pefore treatmtnt and after trEatméntﬂobservations,{gdme changes in pala-
tal planetposition relative to the SN lide, were quite.extremeﬂ Com-

pare the relatxvely great change in p031t10n in Appendlx Flgures 4 and ' A\

5 with the rather stable posltlon of palatal plane in Appendix Flgure 6

. P“/ ;‘ i

\ o : :
éqgﬁﬂﬁ;also be notlced that in those instances where palatal piane

w"\ g &

rde%cended a great amount in the treatment interval, that thg(ANB angle
Y ‘» 41 - . ._ M _' .. . ) . 'yJ

remalned constanz and ‘the mandible was rotated in a clqckwlse manner \\
‘ m&ﬁ oo o R . ' .

- AT C . . i, i

(Aapendlx F1gures 4,5). o ' -



®
The mandibular plane (MP-SN) on the-average increased slightly

during treatment and tended to diminish after treatment, The initial

.

increase may be due to several factors. It could be due to an incrc.se

in mhxillary doynward growth after thumbsucking has been arrested, a
- *,
A

tipping of palatal.plane, over eruption of molar tegth, muscle morpho- ¢

logy and location of muscle insertions on the mandible or an existiny

.o,

undesireab%e growth pattern, possibly influenced by'the thumbsu-kin
t'gni_ The diminution oihmandibular planc anyle in the long term

qdbld be part of the normal Qrowth,adjustment made by thglmandlble to

Vi

»
accommodate what may ‘be acceletnted vcrt1ca1 m1dfac1a1 growth (Enlow,
- ! CN N R .

“1975). The overcruptwbn of molars could possibly result from altered

tongue ‘and maddibulat,poSturc;; Appllance_placcment may force certain:

indivﬁduale to compgngate for the smaller oral volnme by opening'their

o

mouths more than normal so that thelr tongue . does not encroach upon

y Y

‘pharyngeal space, : This action could lead ‘to the increased mandlbul'Ir

plane angle in some’ individuals - Appendix Figures 12,26. It is there- .
fore adv1sab1e that care be taken 1n the treatment of thumbsucklng in
1nd1v1duals with class 11 skelot1l _patterns ‘and steep mandxbular plane o

angles so that nothing is ‘done 4ggravatevthe d1vergent growth pattern.

The changes that appear in many'of the ebildren in this study

3

should be compared to changes seen in other studies. The present study

did not 1nc1ude observatlons and records made at birth or before thnmb—\
: N L
1.
sucking started, so it is dlfflcult to determine vhlch changes resulted

soley from thumbsoeking. 'The study'of facial growth by Brodie (1941)
W
1nd1cated that angular measur ents on serial cephalograms of grOW1ng

children were remarkably stable after the fxrst 1; years of hlfe.

Studies on fac1a1 pr%Fortlons by Meredlth et al (1958) indicated a

\\
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'
3 r

relatively constant overall pattern with individual variations in growth
rates and development. A close study of Brodies (1941) results shows
that individual variability wds also prcscnf even though he showed that,

on the basis of means in a serial longitudinal study, facial patterns. .

.
»

remained remarkably constant. Moore (1959) poinucﬂlqut that when the
faéial-growth patté;ns of individuals ..re ‘tudied, "variation_rather~
than cons: 1cy is the rule", .The deo A +_ayed-in-this study supports
the view that Variabilityrpfedqminates. ) |

The alterability éf skelétqdental patterns hés been shown pre-
viously. ‘Primate.studieé revealed th;ﬁ the cﬁanéeé in.maxiliary'gfowth
patterns occurred by adaptive rcmoaelling activity in the sutures ;

(Erickson, 1958). Normal growth of the maxillary cqmplex‘of Macaca -

mulatta monkeys follows aleratiqnal’pattern in the down and forward

movement -of the [acé,.whgreas thévpéﬁtern‘iﬁ those monkeys who stopped
sucking the,g ;humbs'ind%c%ﬁpd,that ;'downward.and'Baékward direction
predomindtes (Erickson,4195:, qndfPhi11,i1959).’ Histoldgic study
revealed that there were.diffefences in.the adéptive depositional acti-
vity along the frbnté-maxillary.gupure wﬁen.hiStoiégic_mate;ial ol
tﬂumbsucking monkeys Qere co@pared ‘to préVious.rebbes*of nén—tﬂuﬁb-vv

, oo o " .

sucking monk ‘s (Moore, 1949, and Craven, 1956), . =

1

Moore (1970) iﬁ'a_longitud{nal'studyion the effects of thum Gck;

ing in Macaca mulatta mohkéyé»concludéd that the thumb forcenhibited

normal vertical growth in the maxilla. These statements were suppor ted

by both cephalometric_andAﬁistoipgic evidence. He also concluded that

alteration in the pattern of.gfdwth'of;the mandible was produced

-"indirectly by chahgeé;taking'place-in,the maxillary coﬁplékf.

'The difference in re?ction of the craniofacial complex of humans -

o



to external forces compared to that of Macaca mulatta is difficult to

L

determine. Weislander (1963) observed changes in the direction of

growth‘in the maxilla and supporting bones after forces had been appiied
by cervigal headgrear treatment to children in the mixed dentition
period of dental deyglOpment. The changes consisted mainly of a clock-
wise rotation of the sphenoid bone and maxillo-facial complex instead

of the mor e normal downward and forward‘component.of growth. The
analysis of‘certaln indiViduals in the present study reveals. that

simllar alterat1ons to those seen by Moore (1970) are evident. In

°

particular Appendix F1bqrcs 4 and S5 show an unusualfy large increment
»
of vertloal palatal growthvand a concommitant alteration in mandibular
pdsition.» More cephalometric evtdcnce, possibly .aided by metallic
implants, is needed in this area but the similarity between private

.

studies and the present study indicates that thumbsucking forces do

'T

alter human facial bones. ' -
Obseruations of the parallelism of mandibular plane lines in

the present study sometimes varied with the method of overall superim-
position used. The ethomoid triad superimpositfon of serial trgfdngsﬂ
.showed*Point hasion to move forward and upward in a few individuaila'
‘forward along SN’Elane in others, or the more common ‘forward and
downward dlrectlon reported by Moore (1959) , This unusual uariation
of Nasion affects the relatlve p031tLon of the mand1bu1ar plane when

the SN (polygon) SUperlmp081t10n is compared to the ethnoid trlad super—

imposition The polygon traC1ng in Appendlx Figures l and 20, therefore,

v

shows: that the mandlbular plane angle is steeper than seen in ‘the

correspondlng ethm01d trlad superlmp051t10n : Conversely, when N351on"

grew forward and down in the ethm01d trlad super1mp051tlon as in .,

59
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Appendix Figures 21,32,33, the corresponding tracing displayed a rela-

tiva decrease in mandibular plane angle.

The effect of thumbsucking on mandibular behavior scen in this
study is not as discernable as the effect on the maxil]aryvcompoqcnts.
The expected pattérn of goniaf.anglc closure is not evident in Appendix
Figure 19. It could be possible tﬁat‘eithcr the child stopped thumb-
sucking at such’ an age that compensatory gonial remodelling was ini- .
tiated too late, or that the long standing soft tissue patterns were
too deeply entrenched to-allow a skeletal al;eration. Whatever tha
reason, the open gonial angle and openbite are Abvious.A The'overall

7‘\ Gy
average measurements for this study shows’ éj“élatlvely retruded mandible

L 4

that tends to initially retzude during the treatment phase, then grows

.4 . ; '
more forward in the long term evaluation. wWhether continued thumbsuck-

~ing would have an arresting affect on condyla to produce growth

patterns similar to thpse following disease injurys{or the use of cer-
tain extra oral forcé sysfems, iss opea for further study (Ricketts,
1975, Sarnat - 1964, aad Graber, 1975). P,

L2 T ~ !

It would appear from the records and observatlons of this study
that the final resolution of overbite to a normal range is-closely
related to absence of anf tongue thrpsting that sometimes peraists after
thumbsucking has ceased. This study showed that the amount of overbite
present after thumbsucking had ceased was significantly increased
(I“(O OS) in the absence of a tongue thrust The question that arises
is wheghér,-ln someé 1nstances, the open bite was due to tongue thrusflng

-
' and was ndt Eaimarlly assoclated wlth thumbsucklng. Accurate measure- -

ments of duratlon 1nte%51g¥’ and frequency of thumbsucklng and tongue

.thrust1ng fhat wé&e statlsthplly correlated W1th incisor p081t10n

R
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would be necessary before any,conclusibns could be drawn,
& *% + The adaptation of the tongue to the new sensory environment
imposed by th; placement of a crib is of clinical ingerest, Both Rix
(1946) and Proffit (1969) felt that tohgue thrusting was an infantile
act.or an incomplete transition from an immature to a mature method of
swallowing, 1Is }t reasonable, therefore, to'aSSUmQ that‘placement of
a restriction, by means of a grib,Awill-SUffice to effect the transi-
tion to a ﬁqtu%é swallow?¥ Cleall (1965) noticed that crib piacémeﬁt
‘,qﬁanged the fongue's sensory cues so that it quickfy modified its rest-
-ing posture and swallowing movements., He also éostulated tﬁat tﬂese
reinforcing tactile stimuli were required at all timeslto maintain new
movement patterns since it was evident that the newly induced movements
were'revergible upon ¢rib removal. The present study supports this
claim, ' _ .
Subtelny.(1970) C9ntended that the movement of incisors during
orthodontic treatment, to reduce overjet and improve overbité, would
cause the ﬁongue and lips to adapt to the new environment dnd help

IS

maintain a mature swallow, The observations in t@_‘present study could

. 0 ) :;B
not clarify this point because the situations are th the same, 1In

Athis stua?, the tongue thrust was initially altered by the crib, but_f
sincg iﬂcispré-were not orthoddﬁtically moved to ideal relationships,
an improyed, but far from ideal, relationship may still ha;; persisted
when the crib was removed. The tongﬁé*may then be readapting to this
less than ideal relationship. Since the'inéisors are farther forward
in the mouth th;n the crib can be placed, the tdngue mus t édap; to new

~sensory imputs when the crib is removed, regardless of how well the

- . T . .
incisors were aligned. This new anterior limit of movement could pos-

N

‘d
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_sibly lead to a regression toward the tongue thrust swallow. Further
"study in this field is indicated. Based
Based on cufrent information on nerve-muscle interaction, it has

been hypothesized that neurotrophic mechanisms can regulate development

-

of peripheral tissues (Dmytruk 1974). Moss (1975) feels that the attain-
ment of aduit orofacial forms is a proaucL of the integration of a
number of growth ptocesses gnd regulatory mbchanish. He fu£ther postu-
.1ates _.at orofacial growth can be conceived as:

"y homeostatically controlled series of processes in
which the neural centres regulate the peripheral tissues
and the periphery, in turn regulates the centre, There
seems to be proof that if we alter the angulation, the
length, the position or the degree of active or passive
tension within a muscle in either a growing or mature
organism, we can reasonably expect to find some ‘
reciprocal changes, both within the muscle and, perhaps
more importantly, within the skeletal units to which
tﬂ?‘muscle attaches." ..

When positiondl or tension changes are affected in muscles, a

series of afferent'stimuli are evoked. Guth (1969) demonstrated that
. e B R .
changes in muscle fiber types, such 78" from fast to slow or from aero-

bic to anaerobic, can be changed by exercise. Furthefmore, by, altering
"the afferent input from the muscle, the type of neurotrophic substance
&
that the nerve is produc.ag can be changed because the nerve is alter-
ing, via axioplasmic transport, the genomic expression of the muscle.
It seems conceivable then, that postural changes and activity
changes in facial muscle tissue induced by a thumbsucking ‘habit could
have a similar feedback mechanism which, after an extended period of

x

time, could alter the morphology of the craniofacial éomplex. While it
. o F U

is obvious from an examination of the results of this study that- some
facial patterns seem to change quite dramatically when thumbsucking is

stopped,‘it is also obvious that some facial patterns do not seem to

>



change at all.

It seems possible that in some children the arrested thumbsucking

habit was followed by an active change in muscular activity and the sub-

sequent skeletal’'and dental changes were the resu¥t of these new muscu-=
lar 1eV¢ls of ac;}vity. In others, perhaps the skeletal disharmony was
too severe to aliow a spontaneous change in muscle balance to occur

(Appendix Figure 19) or perhaps‘fhe habit arresting appliance contribu-

ted further inbalanced muscle control by encroaching on the tongue's

Ly

spatial volume,

The present study is uéeful to help us appreciate the range of
response to the cessation of the thumbsucking habit. Several fesponsés
to treatment were recorded and analysed for the group and it must be
stressed that, while ﬁhe variety of responses was averaged to ﬁof%ray'
a typical response, it is not possible to predict on an individual
basis what wiil happen when thumbSUCking stops.

How the aforémentioned changes relate‘to the age of the child at

the time thumbsucking is arrested is worthy of further study since in

this initial report the younger group appears to have undergone more

63

dramatic skeletodental changes in relation to the older group (Table 17).

It would be interesting to discover whether the younger children‘a¢i%-

ally recover from the effects of thumbsucking directly, or whether other

7factons such as altered breathing patterns or altered muscular actions

are required first, Thgfcompensations in growth and function in these

children will probably never cease to amaze interested investigators,

and clinicians as it has this(investigafbr. It is through the medium of

longitudinal growth studies.that the investigator more fully appreciates'

the scope of individual responses to similar environmental conditions.



Finally, a quotation that tends to place all human studies in

their proper perspective (Broadbent et al, 1975):

t .
"What we think we know today shatters the errors and
blunders of yesterday and is tomorrow discarded as

worthless, i

So we grow from larger mistakes to smaller mistakes -
as long as .we don%t lose courage.

This is true of all therapy; no method is final."

Frederick Jensen



SUMMARY AND CONCLUSIONS

The results of this study suggest the following conclusions:

The age at which thumbsucking is arres&ed doc.. not affect the
apparent overbite (OBA) relationship of central incisors.

The presence of vertical spurs in the mouth during treatméﬁt of
thumbsucking does not affect the apparent overbite (OBA) relation-
ship of central incisgrs)

The iﬁteraction of the“age at which thumbsucking is arrested.and
the presence of vertical spurs i;‘:;:1treatment of thumbsﬁcking
does not affect the apparent overbite EbBA) relationship of cen-
tral incisors. |
There is a §ignificant chaﬁge (P<4£0.05) in the apparent overbite
(OBA) reiagiohship of centfalbincisors when measurements are
recorded before treatment, after treatment, and aﬁ a long term
interval for children who have been treéted to arrest thumbsuck-
ing.

The interéctjon of the age at which thuﬁbsuckingﬂﬂs arrested and
the'phaée of treatment does not affect the apparent overbite (OBA)
relationship of central incisors.

The interaction of the presence of vertical spufs to* aid in the
arrest of thumbsuéking and tﬁ%;phase of treatment doqi not affect
the apparent:overbiﬁe (OBA) rel-"ionship of central incisors.

The interaction of the age at which thumbsucking is arrested, the
presence of vertical spurs in the treatment of thumbsucking, and

the*phase of treatment does not affect the apparent overbite (OBA)

‘relationship of central incisors. .3

The age at which the thumbsucking habit is arrested does not.
\
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10.

11,

12,

13.

o 14,

15

16,

affect the true overbite (OBT} r%lationsl entral incisors.

. . . iy
The presence of vertical. squrs in the & nt of thumbsucking

AN . e
does not affect the true overﬁitc (OBT) relationship of centr .l
\\

incisors,
The interaction of the age at which thumbsucking is arrested and

the presence of vertical spurs in the treatment of thumbsuckiny

"does not affect the true overbite (OBT) relationship of cent.oal o

incisors.
There is a significant difference (P<£.0.05) in the true overbite
(OBT) relationship of central incisors when measurements are

recorded before treatment, after treatment, and at a long term

interval for children who have been treated to arrest thumbsuck-

ingw\
\

The interaction of the age at which thumbsucking is arrested and

the phaserof treatment does not affect‘the th e verbite (OBT)

relationship oﬁﬁpentral incisors.

The interaction of the presence of vertical spurs in the treatment

of thumbsucking and the phase of treatment does not affect the

true overbfte (OgT) relationship of central incisors.

The interaétion of the age at thch tﬁumbSucking is arrested, the
’ 4

presence of veftical §§h§§ in thé treatment of thumbsucking, and

the phase of treatment does not affect the true‘overbite (0BT)

relationship of central incisors.

Thebage at-which'tbumbsuckiﬁg is arrested does not affect the

. ‘
overjet (0J) relationship of central incisors.

The presence of vertical spurs in the mouth during treatment of

thumbsucking does not affect the overjet (0J) relationship of
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17.

18.

6\:‘:‘

19.

20.

22,

23,

central incisors.

The interaction of the age at which thumbsucking is arrested and

the presence of vertical spurs in the treatment of thumbsucking

67

does not affect the overjet (0J) relationship of central incisors.

There is not a significant difference (P<0.05) in the overjct

(0J) relationship of\central incisors when measurements are

recorded before trca&ment, after treatment, and at a long tcrm

interval for children who have been treated to arrest thumbsuck-

(S
-

ing.

.

The interaction of the age at which thumbsucking is arrested

and the phase of treatment does not affect overjet (0J) relation-

"ship of central incisors.

~The interaction of the presence of vertical spurs ir the treat-

ment'of thumbsucking and the phase of treatment ¢ e< not affﬁﬂé
the overjet (0J) relationship of écntral incisors. -

The interaction of the age at which thumgsucking is-arrested,
the presence of vertical spurs in the-Lreatment of thumbsucking,

and the phase of treatment does not affect the overjet (0J)

relationship of central incisors. T,

.The mean apparent overbite (OBA) relationship of central ifcisors

is significantly different (P <0.05) in those subjects with a
tongue thrus't swallow compared to the subjects without a tongue

thrust swallow.

The mean true overbite (OBT) relationship of central incisors is

no different in subjecté with a tongue thrust swallow than in

Y .

55ubject§ without a tongue thrust swallow.

The observed T value was very close to ‘the critical T



Y , 68
value for the true overbite measurements. A possible explana-
" tion for the fact that apparent overbite (0BA) wad different and
(OBT) was not might be due to the fact that the true overbite is
| o«

fairly difficult to read on certain cephalograms. Other factors
i'migﬁ't: be the'varying angulations and lingual merpholog;\bi cer-
;‘tain ma&iilary central incisors; o

Ie may also be true that the apparent oYerbite.relatioh—

ships are more easily altered by a tongue thrust since “he
. incisal edges are the parts of each tooth being measured and the

; ' .
{icisal edges are influenced more by a thrusﬁing tongue.

24, The presence of a reqldual tonng thrust does not significantly

(r<. 05) affect the overJet relatigaﬁhtg of central incisors.
25, The placement of a fixed crib appliance to angpst thumbsucklng

o is not significantly (P<0.05) related to retained tongue thrust

. swallowing pattern,
oo S

26.,%The presence of vertical spurs during: treatment of thumbsucking

" i{s not significantly related to the retained tongue thrust .

Y ¢

swallowing patterd,
0
The study indicates that the human response to the treatment of

thumbsucking is highly individualistic‘and‘that care must be taken to'

.appreciate the subtle variations in adaptibe responsés to treatment.

7 - ‘ P
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* T _L_&ASUREN‘ENTS
o o K - -
- !Ag ‘o B. 0.B. 0.4 1-SN J-mp 15 INA I-NA I-NB 1B
| ~ Appar. True ~°°° ~ -~ (mm) (deg) (mm) (deq)
Befare o vl oo
| Treatment 5-7 | -2.0 | -4.0 5.0 | 102.0 | 89.0 | 130.5| 0.0 | 16.G3-4.5 | 25.5
After " 6-8 | -3.0 [ -5.0 5.0 | 101.0 | 8115 | 139.0, 2.0] 150 | 4.0 [17.0.
Treatment : AR R | D
- -
. -+ :&’ ": . -i. . . ;.
Long Term | 1s-10 1.0 | -850 740 | 100.07 99‘.‘0.’ 122.5| , 6.0 [ 21.0 | 5.57|32.0
. S SKELET MEASUREN\ENTS .
Age < SNA SNB ang ® M@sm SGo NMe CUFH  LFH
Before - |
Treatment 5-7- | 86.5 | 78.0 7.5 5.0 21.0 | 38.0| 61.0 [100,5 |42.5 |58.04]-
phter ‘ . ) | 1
. 6-8 | 87.0 |77.5 | 10.D 7.0 | 22.0 | 39.0| 63.0{105.0 |45.0 '|60.0
Treatment |, N . , <
_Long Term |1s-10+{ 79.0 |74.5 4.5 10.0  22.~0 42,0 78.5]129.0 |55.0 |74.0
APPENDIX TABLE 1 PATTENT #1
s N J -




. APPENDIX FIGURE 1

Palient 4 1 Female

Age Therapy Started 5-7

Tirc Appliance Worn 11 mo.

Aqe Habit Stopped 5-7

Age Tonsils Removed 5-0

Type of Appliance . Crib-Spurs
Residual Tongue Thrust  Yes

o -y

Before Treatgfent ———-——
After Treatmpnt =~ — — — — —
Long Term —— —\

76
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». :
DENTAL MEASUREMENTS ,
0.B. 0.B. P 5 LNA . I-NA 1-NB" 1-NB
L Age Appar. True 0.J. I-5N | MP Il fam) (deg) (mm) . (deq)
Before ~ L | ‘
Treatment 5-8 | #0.5 | -4e5 | 6.0° |105.5 | 84.5|148.0 | 1.0 | 10.0 | 1.0 |15.0
Atter 6-8 | +2.0 | -2.5 | 5.0 |102.5 § 85.0 |151.0 | -1.0 | 6.0 | 1.5 6.0
Treatment | = ) , o
Long Term | s-11| 0.0 {-s.0 | 7.0 |wo.5 | s6.0 |131.0 | 1.5 | 14.0 | 5.0 |28.0
| SKELETAL MEASURE:If/'\;NTS o
. B A7 ocal. g
- Age- SNA SNB ANB ™ P SN MP- SN SGo N Me UFH LFH
Before ~ - I | | o
?.Treatment |} 58 | 7s.0 [es.0 [ 70 7.0 250 | 42,0 | 4s.0 89.5 | 41.5 | 48.0
After g 68 | 76.0 | 69.0 1 7.0 7.0 | 25.0 | 42:s 5"51.0'. 93.5 4345 |50.0
Treatment , - |
- kong Term" 8-11 | 74.0 6.8.:,5 5.5 | 9.0 | 34.0 | 43.5 | s2.s | 99.0 4755_ 51.5
APPEND_IX' TABLE 2 PATIE"NT #2 - v B '_‘-w v, . . | ‘,;:flp
, ] \ . ‘
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APPENDIX FIGURE 2

patient 4 2 Femalc
_ Age Therapy Started | 5-8
*  Time Appliance Worn 6 mo.
Age Habit Stopped 5-8
Age Tonsils Removed 4-2
i

N

Type of nce Crib-Spurs
Residual fongue Thrust ~ No

_“Before Treatment
After treatment ~————-
~, Long Term ———




DENTAL MEASUREMENTS

o B. O.B. ~, in T < IFNA  I-NA I-NB 1-NB
Age Appar. True' 0.). SN J-MP I pm) (deg) (mm) (deqg)
Before -
tment 4-11| +0.5 | -2.0 | 4.0 [103.0 | 83.0|142.0 | 3.0 | 17.5| 2.0 | 16.0
Treatmen o ]
After . :
Treatment 5-11| +2.0 | -2.0 | 4.0 |100.0 | 84.0|145.0 | 1.0 | 16.0 | 1.0 | 15.0
'Long‘-Term 15-2 | -s.0 | 0.0 | 5.0 [110.0 | 9801245 | s.0 | 270 | 4.0 | 265
wy SKELETAL [ ASUREN\ [S
Age SNA SNB ANB PRS0 N Me UFH _LFH
Before B | oA
Treatment [ 4-11] 8s.0 8.5 | 3.5 | 8.5 32,0 | 59.0° | 92.5 | 44.0 7] 48.5
After : _
Treatment 5-11 1 83.5 | 79.5 | 4.0 | 7.5 | 14.0| 32.5 | 60.5 | 95.0 | 45.0 | 50.0
.L(?ng Term' 15-2) 83.5 [,\80.5 3.0 | 12,5 | 12.0 :12"8.‘,% 8g.g+118.9 5.0 60.0
/APPENDIX TABLE 3 - PATIENT:#/:% - ' - !
.7 " )' ‘ ¢ . i a‘
) ?' ~ Fin 7 - | &
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APPENDIX ‘FIGURE ‘3

LAY

pPatient # 3 Male

\ Age Therapy Started
Time Appliance Worn
Age Habit Stopped

Age Tonsils Removed
Type. of Appliance
Residual Tongue Thrust

Before Treatment
After Treatment

80

4-11
6 mo.
4-11

. N/A-

Crib-Spurs

Yes

Leng Term @m——l—_ N



© DENTAL MEASUREMENTS

0.B. O0.B. N Tomp 13 INA I-NA T-NB T1-NB
Age Appar, True 0.J. I-SN 1-mp “',(mm) (deq)-(_mm) (deq) -

Befgre > N
: 42 +0.5 -3.5. 5,0' 94.0 91.0 140.0 1.5 13.0 . 2.0 22.0 _

Trédtment
s-3-| 0.0 3.5 | 5.0 | 90.6 Pes.o | 1500 0.0 | 11.0 1.0 ] 9.5
: 15-5 | +.0 | -2.0 1 s.5 |-95.0 | 98.5 134.0 | 4.0 15.0 | 4.0 | 26,0
. ' ) , . ] & " )
2 \ : ' g
" - SKELETAL MEASUREMENTS
| - : S Pal. Pl Occl. oo st e
Age SNA SNB ANB SN | SN MP-SN™SGo N-Me UFH LFH
Before ™ | a - ) : e e, |
Treatment 4-2 | 80.5 | 75.5 | 5.5 | 10.0 | 1875 | 35.0 | 63.0 |- 98.5 | 45.0 ‘53.5‘
A,ﬁer L 5-3 79.5 | 74.0 5.5 7| 10.5 |.22.57 | 36.0°| 65.0 | 103.0. 46.5 | 56.5
Treatment , : * - | R
Long Term | 1s-5 | 79.5 | 75.5 4.0 | 10,0 | 16.0 33.0°| 84.0 123,0 | 56.0 : 67,0 .|
APPENDIX ‘TABLE 4 PATIENT #4 e e
/ . ‘ | o ) - : - > : . *' .
M “ \_ PR




APPENMIX FIGURE 4

. - palient § .4 Female
vy

VAN Age Therapy Started 4-2

Tfme Appliance Worn .. 11 mo.

Age Habit Stopped 4-2

Age Tonsils Removed = 7-0°

Type. of Appliance Crib-Spurs

- Residual Tongue Thrust = No

r‘i

L] «Q

,',\,M_ ¢
‘Before Treatment — o
~ After Treatment ——-—-—- - -~
LongTerm ———— - - A
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O.'B:

Appar

DENTAL MEASUREMENTS

*3

OB

True 0 J.

ISN

1-MP

|-I
.

I-NA

(mim)

U
‘4

I-NA T-NB

(deq) (mm).

TjNB .
{deg)

| Before
.| Treatment

. 6-3

.;-135

_,;7_5// . 9.0 -

92.9

83.0

138.5 |

2.0] 18.5 | 2.0

«

15.5

'lA.ﬁe.-r: o
| Treatment -

A

| -s5.0

-

- 11.0

- 99.5

80.5

| 225

2.0

14.0

Long Term”

+5.0,

~2.0

N
ii,&%kk

105.0

2
L4

. 88,5

¢

'3?.5 v

11.5

6.0

22.5

Y

LN

“Age

. SNA

¢

S KELETAL MEAS UREMENTS

SNB ANB

SN

Pal. Pl Ocel

SN

MP SN SGO NMe UFH LFH

Before

' Treatme&nt;

6-3

'574,0

4 U

| ﬁ? §
67.0 | 7.0

7.8

-

26,5

"46.0

f157.5

' r‘i

°
109.0 ‘"&9.0A

&
o
7

After . -
| Treatment.

7-4

PR

o

72.0

66:0 | 6.0

27,0

27.0°

47.0

60.0

113.0. +f 52.0

Long Term

74

13-2

| .72.0

| ?aa"qff

4.0

7.0

19.5

46,0

73,5}

131?0/

60.0" 1

APPENDIX TABLE 5

'
tLoo

UPATIENT #5 -




APP U

. Patient ¢4 5 Male

N Age Therapy Started 6-3
Time Appliance Worn 6 mp.
Age Habit Stopped - 9-0
Age Tonsils Removed - N/A . -
Type of Appliance Crib-Spurs

Residual Tongue Thrust No

Before Treatment
After Treatment ———-—- .
Long Term _——

84



s

. DENTAL MEASUREMENTS

(

'0.B. 0.B. Cleen i I-NB T-NB

e Appar. True 0.J. ‘liSN I-MP L (m")  (deg) (mm) _{(deq)
Before ' ' -
Treatment -2.0 | -5.0 6.0 88.0 3.0 | 20.0
Aﬂer. +2.5 1.0 2.5 94.0 3.5 23,5

Treatment S I I | ' o a
Long Term .0 | -0.5 | 3.0 106.0 6.0 | 34.0

- SKELETAL MEASUREMENTS

SNA sNB ANg 'ak Pl Wl MP-SN SGo NMe- UFH. LFH

| Before : 1 e g -
Treatment ' 88.0 SQ.O 8.0 16.0 38.5 - 49;-.5 )

| After r | :

- Treatment 85.0 1.79.0 | 6.0 18.0 39.0 {50.0
Long Term 81.5 78.5 | 3.0 12.5 50.5 65.0

APPENDTX TABLE ¢

PATIENT #6




APPENDIX FIGURE 6

86

.y ‘\‘\ Patient 16 Female -
'

\.,

Age Therapy Started 4=t
Time Appliance Worn' * - 11 mo. .
Age Habit Stopped . 4-5 .

- Age Tonsils Removed CN/A
Type of Appliance ' Crib-Spurs

Residual Tongue Thrust No

Before Treatment
After Treatment ™ — ——— -
. LlongTerm = = —-—



DENTAL_MEASUREMENTS - -

Y

»

I'NA . I‘NA TNB 1-NB

LFH

. 0.B. 0.B, CleN Tmpt 1

, A‘ge Appar, True O-3- 1SN 1-MP I (mm), (deg) (mm) (deq)
)?:(:gtr:]ent 5-4 | -2.0 -6.0, |. '7.?0 88.0 | 82.0 146';0‘ -=1.0 "'2..0 3.0' 23,0
'l[\rf(t;;;ment s| 64 | 2.0 -s.0| 6.0 97.07] 76.0 144.0 | 0.0 10.0] 2.0/ 16,0

Long Term | 12-0 | 0.0 -6.0 [ 7.0 |102.0 | 860 |130.0] 3.5 19.0/[ 3.0 25.0\

' ' {
|  SKELETAL MEASUREMENTS ~
Age Sna e aNe T ™ Ok sy 560 me urH

| Before | 1 T - |
Treatment | 54 | 7.0 76.5 | 10.5| 6.0 | 17.0 | 440 | $7.0-| 1010 | 43.0 | 58.0
After 6 4| 87.0 ['77.0 | 10.0| 6.0 | 21.0| 44.0] 0.5 | 106.0 | 44 o: :éo/ |
Treatment ’, 0= . 7.0 e : . . : . : 60.9 -
_Long Term 4 1.0 | 8s.0 | 77.0 6.0 | 65 |19.5 | 425 69,0 118.0 [ 51.0 | 67.0 |

APPENDIX TABLE 7

PATIENT #7-



. . . ' : N . . ‘ l‘
. # . : . ! . " ot . ’ .
. . + v

APPENDIX FIGURE 7. '
o h

Palientd 7. . Female

- AgeTherapy Sthrted =~ < " 5.4 -
~ Time ApplianceWorn® - 24 me, !
~ Age Habit Stopped - - 7.6 - |
AgeTonsis Removed ~ . ‘5.

- Residual Tongue Thrust - Yes.,

- Before Treatment -.——————
After Treatment ————-
--Long Term L e —

3

" Type. of Appliance ~ c_r1b1,Spu£§.

88



DENTAL MEASUREMENTS | | N
Tmp 1] INA INA T-NB T-NB

' 0.B. O.B. A~ .

. Age Appar., True 0.J. LN ~ (mm) (deq) (mm) (deq)
-Before o , I ) , o
Treatment | 4-1t| -1:5 | -3.0 | 2.0 f95.0 [8s5.0 |14s.0 | 2,0 9.5 | 3.5 | 16.5

1"_\2‘;;ment 7-0 | +1.5 o.ov 1.0 {102.5 |91.0 |133.0 2.0  23‘.-01" 3.5 | 22.5

. . -~

'Lon%Term 15-4 | +5.0 | 0.0 | 2.0 |182.5 |93.0 |136.0 | 3.0 | 20.0 4.0 22,0
U N . . .

* SKELETAL MEASUREMENTS

Age SNA SNB ANB o O p-sh sgo NMe UM LFH

: SN SN
TBl?ég{glent 4-11 81.0 | 77.5 3.5 {To.0 19,0 35.0‘; 54.5 | 89.0 | 41.0 | 48.0
| .?gg’;ment 7-0 | 80.0 [ 77.5 | 2.5 | 7.5 ;i_éfo: 34,0 | s8.0 ‘93_,jo '42,0 51.0
Long Term {1s-s | 2.0 |s0.0 | 200 ’.7;2.'0" 17.0 | 20.5 | 72.0,| 108.0 | 53.0 | 55.0

i : ' , S ' ./c
N . . B . ‘A . ° : .x .

APPENDIX TABLE 8 'PATIENT #8



i’allepl {8 Female

~ N Age Therapy Started .~ 4-11
Time Appliance Worn . 3 mo.

Age Habit Stopped 5-0
Age Tonsils Removed N/A .
Type of Appliance : ~ Crib-Spurs

Residual Tongue Thrust No

Before Treatment - —————— -
After Treatment ———-~-
tong Term L ——

90



D'ENT,L}LL MEASUREMENTS o

0.B. . 0.B. en Tome 13 FNA “I-NA T-NB 1-NB

e Mgy, ryg O LSN MR (deq) (mm) _(deq)
Before ~ o L . |

Treatment 8-7'1 0.0 | -3.5 9.0 |104.0 | 89,0 [123.0| 6.0 | 28.5 4.5 | 23,0

]Arfézlt‘&]ent 927 | +2.5 '-2.‘0 9.0 [105.5 95.0 | 116.5 7.0'.' 31.0 [ 4.5 | 27.5

o L6n'g Ter"m 19.0 | +1.5 | -3.0 -10..5" 110.0 93.5- 113.5 | 12.0 ~38.0 6.5 | 25.0

. SKELETAL _MEASUREMENTS

- Pal. PI. Occl.

UFH

. ' . K o .
A Age SNA SNB, ANB MP-SN SGo N Me LFH
' - SN SN | g
| Before ' ‘ 1 -
'Treatment' 8-7 75:5.1.70.5 | 5.0 |' 7.0 | 23.0 | 44,0 65.0 | 111.5 | 48.5 | 63,0 -
| After | L
. 9-7 | 75.0 | 70.0 5.0 § 7.0 126.0 | 43.0 [ 65.0 | 112.0 | 49.5 | 62.5
Treatment - o - -
Long Term j 19-0 | 73.0 fes.s | 3.5 | 9.0 16.5 | 42.0 [ 79.0 [ 131.0 | 58.0 | 73.0"

APPENDIX TABLE 9

- PATIENT #9



* APPENDIX FIGURE 9
’ ‘R

Patient l 9 Female

Age Therapy Started 8-7

Time Appliance Worn 3 mo.

Age Habit Stopped 8-7

Age Tonsils Removed N/A

Type of Appliance Crib-Spurs
Residual Tongue Thrust Yes

Before Treatment -
- After Treatment — —w—~— -
- Long Term ——

92



| N '
( 't
\ | | ‘.,‘ DENTAL MEASUREMENTS
0.B.. 0.B, o R 1-NB
Age Appar True- ' 1SN ' M£ ] 1 m -(deq) (deq) , .

| Before 5-6 0.0 '-3.@ | 4.0 {1060 100‘0\35120.5 N I » 325 ]
Treatment |-~ | |~ . < &

After | 6 0.5 | 2.0 | 5.0 |102,0 | 95.01130.5 | 2.0 175 | 3.0 | 25.5
Tr\eatment - | RS

Long Term | 10-5 | +2.0/] -2.0° | 4.'0-109..0 108.0 |112.0 |* 6.0 26,0 | 5.5 -3_9..0'

SKELETAL MEASUREMENTS

. Age . SNA SNB ANB Pal. PI. Occl

“MP-SN'SGo NMe UFH LFH'

SN SN
. o . <2
Before ' . o A | -
Tregtr%ent 5-6 | 84.0 | 78.5 [ 5.5 | 2.5 | 18.0 | 34,0 |57.0 | 915 |41.0 |s0.5
After o R | o
6-7 | 84.0 | 78.0 6.0 |.5.00 | 23.5 | 33,5 |60.0. |-95.0 | 42.5 |s2.5
Treatment | | - | : O ARSEES
LtongTerm fi0-5 | 33.s |so.s 3,0 |. 4.0 | 17.5 | 29.5 | 63.5 | 97.0 |45.0 |52.0 -
APPENDIX TABLE 10 . °  PATIENT #10 I \ L,



APPENDIX FIGURE 10
()l

!

- ' Age Therapy Started
. Time Appliance Worn -
Age Habit Stopped
Age Tonsiis Removed
Type of Appliance: -

Residuai Tongue Thrust -

94

Patient# 10 - Female

Crib-Spurs
Yes

- Before Treatment
After Treatment -
Long Term




DENTAL MEASUREMENTS

_ 0.B.. 0.B. CoN Tomb 1 _I_I\{A I-NA T-NB 1-NB
_ Age Appar. True 0.J. SN I-MP Il (mm). {deg) (mm) (deq)
Before I | o | y -
Treatiment | 51t| 00| -3 [ 40| 8n0 | sz.0)1s0.0 15 | s.0) 2.0 |15
?::éi:m'ent' 6-10- -35 *‘-_6.5 ; 6.0 100.0 ,éo.o' 1J31."5 2.0 2‘3'?0‘ 1.5 [ 210
Lon’gTerrh, 1_1V-7_ +6,0 0.0 7.0 | 99.0 | 97.0 |127.0 7.0 | 24.0 | 5.0 |24.5
| " SKELETAL MEASUREMENTS
| Age SNA SNB ANB g P Ol mP-sN SCo N Me URH LFH
?ﬁég{:\ent. _ 5-1‘1' ‘-78..;0 73.0 50 | o5 | 2as | go.s | se.s 1oks.oy 47.0 | 58.0 |
- | (o~ '
?lf:?:imént 6-10'| 78.0 | 73.0 ) 5.0 8.5 29.0 |.39.0 ] 62.0 |107.5 4.0 |s8.5
7 ‘u')‘,ngT_er‘m 11-7 | 75.0 {715 | 3.5 [110 '1a.~5 35.5 | 72,0 | 117.0 ,5‘4.5’ 62.5

~ APPENDIX TABLE 11

'PATIENT #11 .




‘ oy ) _ U 96
' APPENDIX FIGURE 11 | . '
‘ . _ .
) ¢
- - “ f Y

3

_ Patient 7 11 Male
. AgeUTherapy Started - 5-11

Time Appliance worn 11 mo. w
- Age Habit Stopped 7-11
Age Tonslils Removed 7-3
Type of Appliance Crib-Spurg - ..

Residual TongueThrust " No.

' Before Tre&meht —_—
After Frestment - .~ ————
‘-longTerm . = —————




© DENTAL MEASUREMENTS =
0.B. O.B8. N Tomor s FNA - I-NA T-NB T-NB
Age Appar. True 0.J. SN 1-MP" I-| _(mm) (deg) (mm) (deq)
Before " |
Treatment 6-0 -6.0 -6.0 '4.0 103.0 191.5 120.0 3.0 19.0 5.0 _33.0
']l[-\rf,éea;ment 7-2 —2.0}/2.0 - 1.5 1103.0  102.0} 121.0 1.0 19.0 5.0 34,5
Long Term | 16-4 2.0 -3.0 4.0 108.0 | 104.0|112,0 | 5.0 | 25.5| 8.0 | 39.0°
‘ SKELETAL- MEAS UREMENTS
Age SNA SNB ANB PaSI'NPL OSC,\‘;" MP-SN SGo N Me UFH LFH/
Before | |
| Treatment 6-0. | 85.0 | 79.0 6.0 { 5.0 21.0 | 35.0 { 62.5 | 98.0 | 44.0 | 54.0
Aﬂervt A 1 :
Treatment 7-2 84.0 79.0 5.0 5.5 24.? 35.0 64.0 101.5 46.0 55.3‘
Long Term | ve.s | s3.0 | 785 | 4.5 | 5.5 | 2000 35.0 | 76.5 | 120.5 | s6 9 64.5
' !

APPENDIX TABLE

12 PATIENT #12



APPENDIX FIGURE 12

u

Age Therapy-Started
Time Appliance Worn ,
Age Habit Stopped

Age Tonsils Removed
Type of Appliance
Residual Tongue Thru

.After Treatment
Long Term

. Patient § 12 Female

Before Treatment

6-0

6 mo.

6-0

N/A

Crib-Spurs
st Yes :

A .

vy



DENTAL MEASUREMENTS

I'NA~ 1-NA T-NB T1-NB

_0.B. 0.8, SN T-Mp |1
Age Appar. True. 0.J. I-SN -I-MP l | (mm) _(deq) (mm)  (deq)
BEfore ’ 5-6 -395 -5- 5"0 ' 96.5 | 83.5 ‘140 o] 3.5 | 17.0 :2 s 175
| Treatment | - ° | N
After 6-6 | -1.5 | -4.0 _85§5 | 4.5 (1590 | 0.0 | 7.0 | 1.0 | 9.0
Treatment : | : |
angj_er% 12-6 | +.0 | -1,0 96.0 | 93.5 [131.0 4.5 19.5 | 4.0 |25.0
| ,OKELETAL MEASUR‘EMENTS
| Age SNA SNB ANB " Ol MP-SN SGo NMe UFH | LFH
-Preég{%ent s-6 | 79.5 | 74.5 7.0 | 23.0 | 40.0 .5V7.5 100.0 | 45.0 |s5.0
After - § 6-6 | 78.5 74.5 8.0 | 25,0 | 41.5 | 59.5 |106.0 47.0 | 59.0
Treatment . S S - -
Long Term §,,.4 76.5 |73.0 7.5 | 22.5° 39.0 '66;0 114.0 53.5 [.60.5

APPENDIX TABLE 13

PATIENT #12




APPENDIX FIGURE 13

- Patient # 13 Female .

Age Therapy Started 5-6

Time Appliance Worn 10 mo.

Age {Iablt Stopped 5-6

Age TonsiI$s Removed 10-2 ,
Type of Appliance Crib-Spurs

Residual Tongue Thrust  No

Before Treatment :
After Treatment ———-—- .
Long Term —_——



‘ ~ 'DENTAL MEASUREMENTS | o
" 0.B. 0.B. E = I'NA I-NA T-NB T-NB

‘ "% pgpar, True O l-SN WP I Tmm) (deq) (mm)_(deg)
Before ‘ T r =T
Treatment | &' | *2°| =40 [ 6.0]98.5] 72.00150.0] 1.0 | 11.0| 2.0 | 125
After : | ' - T

Treatment | 772 | “2-3| =40 35 {00 | 9r0f127.s5 | 15 [T200| 3.0 | 240

-ong Term | 16-5 | +1.0°| -3.0 | 2.0 [100.5 | 88.0[137.0 [ 2.5 | 11.5| 3.5 | 23.5

SKELETAL MEASUREMENTS
Pal. PI. Occl.

‘Age’ SNA SNB ANB MPSN SGo N Me UFH  LFH

\ ‘ SN SN

Before - - C | " {
Treatment 6-1 | 87.0 | 81.0 | 6.0 | 6.5 | 17.5 "31.0 | 58.5 | 89.5 | 41.0 | 48.0 |
After Y ' | :

, 7-2 | 86.0 | 81.0 | 5.0 | 5.5 | 21.0) 31.51] 59.5 | 92.0 | 42.5 | 49.5
Treatment ‘ | | A

Long Term # 165 | s4.5 | 81.5 3.0 [ 12,0 | 1900 | 34.5 | 75.0 | 117.5 | s4.5 63,0
* APPENDIX TABLE 14 . PATIENT #14 .



e

ALLLIVWVANL FLOUVUNDG L™
S ——————————————————————————

Palient 114 Female .

Age)Therapy Started  6-1

Time Appliance Worn 48 mo.

Age Habit Stopped 10-1

Age Tonslis Removed 14-0

~ Type of Appliance Crib- Spurs
Residual Tongue Thrlist ~ Yes

Before Treatment ——
After Treatment -%_ =-
_ Long Term ————

. } i

Q €



DENTAL MEASJJREMENTS o ,
0.B. ' 0.B. L 1-NB T-NB
. A% appar. True O 'SN "MP B3 (mm) (deq)
Before S . o
Treatment | %7 | 00 [-35 | 5.0 945 | 740 150.0 1.0 | 9.0
?rféizment 5-7 | +3.0 -'3.0 6.0 | 94.0 | 72.0 '.151.#5 ‘1.5 | 8.0
-Long'Term' 14-11 [44.5 | 0.0 | 1.0 | 860 | 80.0 153.0 “no | o7s | o2s |
* SKELETAL MEASUREMENTS
Age " SNA SNB ANB P"’S‘N%' Ol Mp-En 'SGo NMe UFH LFH
%?gg{r%ent a7 |20 [0 | s0 | 7 2.0(F 4.5 sa.s | 95 43,5 | s2.0
,'It_\ﬁ‘;; t 5-7 | 81.5 74.0' 7.5 | 5.5 | 20.0 | 43.0 | ss.5 | 97.0 | 4.5 52.5
reatmen . ' R
Long T‘erm; 14-11 [ 79.0 | 76.5 | 2.5 1c;.o | 20.0 | 41.0 | 76.0 @25.5 ‘.58._0 55.5 'O-

APPENDIX TABLE 15

PATIENT #15



Palieni f15

Age Therapy Started
Time Appliance Worn
Age Habit Stopped

Age Tonsl{s Removed
Type of Appliance ™
Reslduafl Tongue Thrust

4=7

11 mo,
4-8
6-5 .
Crib-Spurs
No

Before Treatment
After Treatment




DENTAL MEASUREMENTS

. .. 0.B. O.B. N Tomp 1 INA I-NA T-NB T-NB
_ Age Appar. True 0.). I'SN 1-MP Il (mm)_(deq) (mm) (deq)

.-| Before - v ,
7-0 -7.0 | -10.0 4,51110.5. 96.0( 122.5 4.0 28.0 3.0 | 26.5

| Treatment ]
| After . Nl - e - .
Treatment 8-0 -1.0 3—3.5 3.0 1103.0 95.0] 129.0 0.0 20.0 3.0 %6.,0

Long Term 18-4 1 +2.5 | -2.0 | . 3.0 98.5 | 94.5}132.5]| 2.5 | 17.0| 4.0 | 26.5

SKELETAL MEASUREMENTS

Age sNA snB an [Pl Ol MP-SN SGo NMe UFH LFH
TBr?ég{r%ent o0 | 830 9.5 [ 35| 7.0 80| 315 | 63.5 | 98.0 | 42.5 | 555
After 8-0°| 84.0 | 79.0 | 5.0 11.0 | 21.0| 32.5 | 64.5 | 101.5 | 44.5 | 57.0
Treatment | ~ |
Long Term § 1o\ | a1.5 [ 7800 | 3.5 8/5//) 16.0 | 35.0 | 74.5 | 118.5 | 50.5 | 680

" APPENDIX TABLE 16 - PATIENT #16



Patient# 16 - Female

Age Therapy Started

Time Appliance Worn
" Age Habit Stopped

Age Tonslis Removed

Type of Appliance
Residual Tongue Thrust

7-0

11 mo.
7-2
5-0
Crib-Spurs
No :

Before Treatment

After Treatment -——-
Long Term ——




DENTAL MEASUREMENTS.

e 0-B. OB SN Temp 13 FNAI-NA T-NB T
- A% pppar, True O oSN IWMP LT (deg) (mm) (deg)
Before | | - N
Treatn1ent 9-3, | -40.5 | -2.5 5.0 10470 94.5 [ 122.5 | 3.5 23.0 | 5.0.f29.0
"¢g322n1ént 10-3 | +5.0 | 0.0 | 4.0 [100.0 | 92,5|129.0 | 3.0 0.0 | 5.0 | 27.0
J_ong’T'erm 19-7 | +3.5 | -0.5 | 3.0 [106.5 | 90.0 [131.5 | 6.0 [~25.0 ‘4.5 | 225
SKELETAL MEASUREMENTS
A SNA SNB ANB g " Tl MP-SN SGo NMe URH LM
Before - | . | I AR |
Treatment | -3 | 810|755 | s.5| 7.0 | 25.0 | 39.0 ['61.0 |104.0 | 48.5 |55.5
After - 3 D | o e
Treatment |19 | 20-0 755 | 45| &5 | 25| 9.0 610 |1045 | 50,0 | 56,5
Long Term | 1., 81.5 [80.5 | 1.0 | 6.0 | 16.0| 32.5 | 74.0 |115.5 | 51.5 [e4.0
" > :

APPENDIX TABLE 17

"PATIENT #17



 patient 417 Female

Age Therapy Started 9-3 .,

Time Appliance Worn 6 mo. .
Age Habit Stopped 9-3

Age Tonsils Removed 3-0

Type of Appliance . Crib-Spurs

Residual Tongue Thrust No

i < - .
. Before Treatment
After Treatment ———~-
LongTerm ——-—



| DENTAL N\EASUREMENTS |
0.‘ B. O. B. 0 J _I_-SN mp _I_"I. _l’NA l-NA I-NB l“NB ' |

. Age Appar. True - "™ (mm) (deg) (mm) (deq)
" | Before B A . .
Treatment 7-10 -1,0 -2.0 2.0 [100.0 97.0 ] 126.5 2.5 22.0 4.5 28'.'2
lA‘fter | 8-10 0.5 2.0 3,0 3.0 98.51120.0 >30 25.0 4.5 30 0.
Treatment | ° I o Al B ST T B
S I t - | .
| Long Term 18-0 #1.0 | <2.0 | 2.0 [103.0 | 99.5 123,0 ,5.\5\\ 25.5 | $.5 29.0
| - SKELETAL _MEASUREMENTS |
A SNA sNB Ang T Ol MP-SN SGo NMe UFH LFH
Before @ - ‘. | \ O
Treatment 7-10 78.0 75.0 3.0 ‘12.0 23.5 36.0 59.0 100.0 48.0 | 52,0
After - 8-10 7'7 ‘5 73 o | 4 }5 i3 o | 24.5| 38.0 | 60.0 | 103.5 | s0.0 | s3.5
Treatment | ™[ 77 TR T TR TR R T T 2R O
Long Term | 18-0 | 79.0 | 77.0 | 2.0 | i3.0 | 13.5| 34.5 | 73.5 _126-.5 575 | 63.0

APPENDIX TABLE 18 PATIENT #18



Patlent 118 Female

Y \ Age Therapy Started 7-10

Time Appliance Worn 6 mo.
¢ Age Habit Stopped 7-10
_Age Tonslls Removed 6-0
“Type of Appliance Crib-Spurs

Resldual Tongue Thrust  Yes

1

Before Treatment ‘
After Treatment - —-—~—-~
Long Térm —-—



'DENTAL_MEASUREMENTS ,
0.8. O0.B. N T 7 INA - I-NA I-NB 1-NB

&?e Appar. True 0.0 SN 1-MP Il 1oy (deq) (mm) (deq)
Before - | o |
Treatment 9-5 | -0.5| -1.5 1.5 [105.0 | 91.0]|125.0 | 4.0 | 27.5| 4.0 | 26.0
?rf:azqr.nent -6 | 0.0 -1 1.5 | 99.0 | 92.0|127.0{ 3.5 | 23.0| 5.0 28.5
Long Term 19-9 | +1.5 -2.0 3.5 1 99.0 90.0 | 126.5 5.5 | 24.0 6.0 2390~

| SKELETAL MEASUREMENTS

Age  SNA SNE AN Pa;'NP" OSCNC.|'MP-SN SGo NMe UFH LFH
Before | | 1 :
Treatment 9-5 | 77.0 | 75.5 1.5 | 11.5 | 25,5 40.5 | 64.0 | 114.0 | 52.0 | 62.0
After o - ' |
Treatment | 116 | 765 | 74 2.5 | 13.0 | 24,0 | 42.0 | 66.5 | 120.5 | 56.0 | 65.5
Lor - Tern, 199 | 5.0 | 72.5 2.5 | 13.5 | 23.5| 45.0 | 67.0 | 130.0 | s8.0 | 72.0

A
APPENDIA laBLE 19 PATIENT #19




112
APPENDIX FIGURE 19 '

Patient # 19 FémaLe

Age Therapy Started, 9-5

. Time Appliance Worn 6 mo,

Age Habit Stopped 9-6

Age Tonsils Removed N/A,

Type of Appliance Crib-Spurs,
- Residual Tongue Thrust ~ Yes

~ Before Treatment -
After Treatment =
Long Term —_—




N
DENTAL. MEASUREMENTS

. an. 0.B. O.B. en Tomp. 17 FNA - I-NA 1-NB T-NB
.Age Appar. -True 0.J. l’_..SN'I Mp- 1| (mm) _(deg) (mm) (deqg)

| Before | : .. .
Treatment 7-2 -,0.5' -7.Q 8.0 [102.0 | 92.0131.0 | 2.0 18.0 | 3.5 22.())\
After. '803- 0.0 -7.0 | “8.0.|106.5 “5;9 51130.0 ] 3.0 | “21.0 3"6 21.5
L_ Long Term -.1'0;0 42,0 -45 110.0 [107.0° 8925 [129.0 | %6:0°| 27.0 | 3.0 |-18.0
o | SKELETAL MEASUREMENTS '
| ' e Pal. PI. Occl. ' ‘ |
> Age  SNA- SNB ANB " "o\ " "o\ " MP-SN SGo NMe UFH LFH
Before | - ' - | .
Treatment I -2 84.% | 76.0 8.5 | 4.0 | .18.5‘ 35.0 ,68.‘5l 105.5 | 47.5 | 58.0
After g-3" sa.d. 75.5 | 8.5.1 5.0 19'.10' 36.0 | 69.5 169.5 49.0 | 60.5
Treatment RSN P .
Long Term | 100 | 79.0 | 73.0 | 6.0 | 7.0 | .22.0] 36.0 73.0 | 115.0 | 54.5 | 60.5 -

APPENDIX TABLE 20 - PATIENT #20 , - ‘,
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APPENDIX FIGURE 20

palient 120 Female

Age Therapy Started 7-2

Time Appliance Worn 8 mo.

Age Habit Stopped 7-8

Age Tonsils Removed 8-0

Type of Appliance Crib-Spurs
Residual Tongue Thrust Yes

* Before Treatment
After Treatment = =~ ———~—
longTerm , ——-—



_DENTAL MEASUREMENTS

. 0.B. 0.B. en T < I'NA I-NA 1-NB T1-NB
A% pppar. True O3 SN TMP L1 mm) Tdeg) (mm) (deg)

Before | |
Treatment 8-9 | -0.5| -2.5 2.5 |109.0 | 99.0|119.0| 5.5 | 27.0| 5.0 | 31.0
After - | SN N R
| Treatment 9-10| +1.0 [ -2.0 | 3.0 |110.0 [ 100.0]118.0 | 5.5 | 26.0| 5.5 33.0
Long Term | 19-2 | +0.5 | -1.0 | 1.0 [112.5 | 101.5 i21.0 | 9.0 | 300 s.5 1300 |
SKELETAL MEASUREMENTS _
" '  .nn Pal. PL-Occl. e
Age SNA SNB ANB """ "c\"MPSN SGo NMe UFH LFH -
?ﬁég{r%ent 8-9 | 8Ls | 79.0 [ 2.5 4.0 18.5| 33.5 | 68.0 | 105.5 | 45.5 60.0
After | . - o 1 AN | .
Treatment 9-10 | 4.0 | 81.0 | 3.0 | 2.5 | 14.0| 32.0 | 70.0 | 106.0 | 44:0 | 62.0
LongTerm‘ 19-2 | s2.5 | 83.5 | -1.0 | 3.0 |+ 8.0| 25.0 | 95.0 129.0 | 5.0 | 74.0

APPENDIX TABLE 21 PATIENT #21

R




APPENDIX FIGURE 21 116

Patient 121 Male
Age Therapy Started ~ 8-9
. Yime Appliance Worn 10 mo. -

" Age Habit Stopped 9-1
Age Tonsi!s Removed 5-0
Type of Appliance . . Crib-Spurp
Residual Tongue Thrust No

- .

Before Treatment
After Treatment —-———-—-
Long Term ——




- .
‘" DENTAL MEASUREMENTS |
0.B. O0.B. Cen 1. < INA I-NA 1-NB T-NB
o Age Appar. True 0.J. I'SN 1-mp I (mm)_ (deq) (mm) (deq) -
| Before A I | | 7
Treatment | 41 | -1-5| 30| 3.0| 930 | ee.5)133.0) 1.0 9.0 5.0 ]ﬁ.\o’
After 5-0 | +0.5| -1.0 [ 1.5|.84.0 | 97.5|143.0 [ -1.0 | 0.0 4.5 )31.0
Treatment - S |
Lon.g Term 13-1 H+:;.(') ,_1,'9 2.0 | 98.5 | 103.0 [ 125.0 | 2.0 15.0 |. 7.0 55.,0'
' SKELETAL MEASUREMENTS |
Age SNA SNB ANB /M Pl. Osclj' MP-SN SGo NMe UFH LFH
'?I?égtr[%enf | >4-,1 " 84.0 }76.5‘ 7.5 7.5 22.0 ‘36.0. 56.0 90.5 | 38.0 | 52.5
t.?gi;hent s;o 85.0 | 78.0 7.0 | 7.0 | 22.6 : 35.0” s8.5 | 93.0 | 49.0"W
Long‘Ter'ri'T '1‘3-1' 84.0 | 78.5 5:5 '6.5 18'..0‘ 33.0 '?1.54 110.0 | 50.0 | 60.0

APPENDIX. TABLE 22

PATIENT #22
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Agf/b:@xx FIGURE 22

Patient 122 Female

Age Therapy Started 4-1
. Time Appliance Worn 11 mo.
Age Habit Stopped . 42
' Age Tonsils Removed N/A
: Type of Appliance Arch

Resldual Tongue Thrust No -

Before Treatment  ———— -

After Treatment ————-—
Long Term —_—



». DENTAL MEASUREMENTS

fl-/

... 0.B. 0.B. on Tmo 13 FNA I-NA T-NB T-NB
' Age Appar. True 0. ISN 1-Mp I-| (mm) (deg) (mm) (deq)
Before I B | ' ‘
Treatn1ent 4-9. | -2.0 -3.0 . 3.0 106.5 92,0 |122.0 | 3.0 24.0 ?.0 29.5
?gEZZHTént ' 5-8 -1.0 -1.0 2.0 103,0 91.0 |130.0 ‘2.5 19.0 5.0 27,0
Long Term: 16-0 3.0 ;1.0 | 3.0 99.5 | 101.0 124.0 | 2.5 | 15.0 |. 35.0
.. SKELETAL MEASUREMENTS |
“Age “SNA SNB ANB g OScl MP-SN SGo NMe UFH L
| Before e | \ :
Treatn1ern' _4-9 83.0 78.5 4.5 5.0 16.0 }9.5%~ 61.0 102.0 45.0 | 57,0
After - - . |
TreatHTEnt 5-8 .84.0 - 8Q.Q 4.0 6.5 18.0 36,5 65.0 |103.0 46.0 ;7.0
. ‘ /.J/, -
Long Term {160 | sa.5 {705 | s.0 | 6.0f &5 }3s.5|79.5 [127.5 | 58.0 | 9.5

APPENDIX TABLE 23

PATIENT #23
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APPENDIX FIGURE 23

\

: / patient ¢ 231 Male
/‘L% 7 AN Age Therapy Started 4-9
) . Vo . Time Appliance Worn . 10 mo, ..
| \ \\ Age Habit Stopped " 4-10
AgeYonsils.Removed 10-0
' ' Type of Appliance' Arch

Residual Tongue Thrust  No

\.
‘»‘-l
3. -

—— —a——e—a
.

Before Treatment
After Treatment —-—=——~—-—"
Long Term — e

120



DENTAL MEASUREMENTS

0B OB i pen Tmn (5 INAI-NA T-NB T-NB
-Age o 0.4 J‘.SN NPT ) (deg) (mm) (deq)

. Appar. True
Before - | ' |- ‘ . | -
Treatment 9-7 | +2.0 | -2.0 5.5 | 114.0 |114.0 [105.0 | 5.0 | 27.0.| 8.5 400
|latter | Ao ] o | . N N
Treatment 10-7 +2.0 | -2.0. |. .6.0 1;;.0’ 117.0 [101.5 5.0 28.0. [ 9.5 42,0 .}
| Long Term |21-1 | +3.57 -2.0 | 8.0 | 109.0 | 112.0 113.0 | 5.0 | 23.0 100 | 345
‘ | SKELETAL: MEASUREN\ENTS
| < Pal. PlL Ocel. o N
Age - SNA "SNB “ANB SN SN MP-SN SGo N Me UFH LFH
.| Before . - 1 | | 1. '
Treatment 9-7 | 86.5 | 78.0 | 8.5 8.5| 13.0 | 28.5 |'68.0 | 99.0 | 47.0 |52.0
Aﬂer ' v ) ) 'v J : » : ‘ 4 3— )
10-7 | 87.5 | 79.0 6.5 .| 9.0] 12.0 | 26.0 | 71.0 |100.5.]47.5 |53.0
Treatment \ ) - -  133.0
longTerm 4, | g6.0 {76.5 | 9.5 | 9.0| 12.5 | 26.0 | 82.5 |114.0 | 52,0 | 62.0

APPENDIX TABLE 24 ' PATIENT #"Zﬁ
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APPENDIX FIGURE 24 . -,

-~

Female

patient ¢ 24
Age Therapy Started 9-7
Time Appliarice Worn 10 mo.
. Age Habit Stopped '10-0 -
" . AgeTonstls Removed 11-0 v
Type of Appliance . Arch

Residual Tongue Thrust  Yes

-

Before Treatment ———— s
After Treatment —~———~-

~Long Term _———



A
DENTAL MEASUREMENTS

FNA  I-NA 1-NB 1-NB
(mm) _(deg) (mm) (deq)

.. 0.B. O0.B. . on Tomp 13
A povar True O SN T-wp 1

| .Before » : o S
| Treatment | 8-© | -6-5 |-10.0 | 8.0 110.0} 91.0 119.5 | 5.5 {.32.0 | 3.0 |24.5
After 1 9-0 | -3.0 | -6.0 6.0 | 102.0 | 88.0 [136.0 | 4.5 | 25.0 | 3.5 |20.5
Treatment | ©7 | T | S R ' S N '
Long Term | 19-4 - -0.5 | -1.0 2.0 | 98.5 84.0 [139.0 | 4.5 | 22.0 | 4.0 |18.0
SKELETAL MEASUREMENTS
- . <o Pal PLoOCEl i ent e . |
Age SNA SNB ANB SN SN MP-SN SGo NMe UFH LFH
| Before e o - o
Treatment { 8-0 | 78.0 | 74.0 4.0 9.0 | 20.0 | 40.0 | 62.5 |109.5 | 49.0 [ 60.5
After . o . - '
1 Treatment | 90 | 77:0 | 730 4.0 | 8.0| 23.0{ 40.0 |64.5 |112.0 | 50.5 | 61.5
| 'L'ong Term 19-4 | 76.5 Vq75_.s Lo | 13.5] 22.0 | 41.0 80.0 |137.0 61.0 | 76.0
éAPPENDIX‘v-TABLE 25 . PATIENT #25 - T o) |
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APPENDIX FIGURE 25
; . .

' patient4 25  Male

| " Age Therapy Started 8-0
: Time Appliance Worn 10 mo.
\'\ _ Age Habit Stopped 8-1
3. Age Tonsils Removed N/A
N Type of Appliance Arch

Residual Tongue Thrust  Yes .

Before Treatment
After Treatment ————=-
Long Term —_—



DENTAL MEASUREMENTS ~

1-NB 1-NB

+ 0.B. O0.B, enm T = INA I-NA
Age Appar. True 0.J. SN 1 MP - (mm) (deg) (mm) (deq)
- Before ’ : ‘
Treatment 7-4 +3,0 |'-1.5 5.0 | 102.0 | 87.5 |132.0 3.0 22.0 2.0 |22.0
After o . : :
| Treatment | &> | +3:0 | 1.0 3.5 7103.0 | 90.0 |128.0 | 3.0 | 22.0 | 3.0 |25.0
Long Term | 19-3 0.0 | -4.0 6.0 | 107.0 | 96.0 |110.5 | 5.0 26.5 7.5 |36.0
SKELETAL MEASUREMENTS
| Age  sNA SN ANB o ™ O wmp-sh sGo N Me URH LR
Before . | X
Treatment | 7-4 | 81.0 | 76.5 4.5 2.0 | 15.0 | 38.0 |55.0 | 93.0 | 41.0 |s2.0
After | | : |
Treatment | 85 | 810 | 77.0 4,001 -0.5| 17.0 | 38.0 | 57.5 | 95.0 |41.5 |53.5
Long Term | o035 810 |75 | 6.51 3.0 18.0 | 45.0 | 62.0 110.5 | 46,5 | 64.0

APPENDIX TABLE 26

PATTIENT #26 .
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APPENDIX FIGURE 26 7

Palient # 26  Femalc

Age Therapy Started 7-4
Time Appliance Worn 12 mo,
Age Habit Stopped 11-4
Age Tonsils Removed - 8-0
Type of Appliance Arch

Residual Tongue Thrust  Yes

Before Treatment
- After Treatment — ———-
Long Term ° e———



DENTAL MEASUREMENTS

I'NA  1-NA 1-NB T-NB

- 0.B. 0.B. SN T-MP - 1]
| Age Appar. True 0.J. 1 S-MN 'MP Il (mm) (deg) (mm) (deqg)
Before - | o | |
Treatn]ent 4-6 +2.5 -0.5 3.0 89.0 84.5 147.0' 1.5 15.0 3.0 15.0
After |
Treatﬂ1ent 5-4 fl.S -2.0 5.0 %P.O 90.0 |139.5 1.5 16.0 2.0 29.0
Long Term ' 14-8 | +5.0 | 0.0 | 4.0 | 98.0 |102.0 123.5 | 6.0 | 23.0 | 7.5 |30.0
| SKELETAL MEASUREMENTS
Age SNA SNB ANB Pa;'NP" OSCI\CIL MP-SN SGo NMe UFH LFH
. Before ‘ 1
Treatn]ent f 4-6 75.0 71.0“ 4.9 10.9‘ 25.5 40.0 ?9.0 104.0 42.5 54.5(
Aﬂer 5’.4 74 10 69.0 5.0 10.0 29.0 41.0 61.0 ‘10.8 ‘.O 51.5 56.5
Treatment | °° R e g ' B I ' ' B
‘Long Term‘ 14-8 | 75.0 |72.0 3.0 | 14.0 | 20.0 | 36.0 |86.0 |138.0 |68.0 |*70.0

APPENDIX TABLE 27

PATIENT #27




' 128
APPENDIX FIGURE 27 P

'E‘ |
patient4 27 Male

Age Therapy Started . 4-6
Time Appliance Worn 10 mo.
Age Habit Stopped . 4-6
Age Tonsils Removed 5-0
Type of Appliance -Crib:-

Residual Tongue Thrust . Yes

Before Treatment
After Treatment —-———- .
Long Term —_—



DENTAL MEASUREMENTS

Appa.r. True ~ (mm) (deg) (mm) (deg)
Before | |
Treatment 5-2 -4.0 -5.5 4.0 103,0 | 102, 114.0. 6.0 28*.5 5.0 35.0
'1:f222n]eth . 6-0 | -3.0 | -5.0 4.0 | 97.5 | 885 [132.5 | 4.0 | 21.0 5.0 |23.0
Long Term }i1s-5 | +1.0 | -3.0 5.0 | 106.0.| 99.0 [119.0 8.5 30.0 ;-5,\ 30.0
SKELETAL MEASUREMENTS ) __
Age SNA SNB ANB " O MP-SN SGo NMe UFH LFH

‘Before - | |

Treatment 5-2 75.0 72,0 3.0 13.0 22,0 41.5 61.Q' 103.5 1 49.0 |54.5
.f.\:teea;ment 6-0 76.5 - 73.0 | 3.5 | 12.0 21.0 ‘41.5 62.5 -|106.0 50.6 5((‘)’/’-\
Long Term 5.5 |'77.0 |75.0 | 2.0 | 11.0 (16-0 | 36.0 | 77.5 |122.0 |60.0 |62.0

'~ APPENDIX TABLE 28 PATIENT #28
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APPENDIX FIGURE 28

,)

( Patientd 28 - Female

\ \ N
\ Age Therapy Started ~ * 5-2
' Time Appliance Worn * 10 mo.
~ Age Habit Stopped ' 10-0,
Age Tonsils Removed. - 'N/A
“Type of Appliance Crib

Restdual Tongue Thrust Yes

\
Before Treatment
After Treatment —-———-—
Long Term -



DENTAL MEASUREMENTS

- 0.B. O.'.B. Cleen 3o = INA  I-NA 1-NB 1-NB
Age App’ar. True 0.J. léN _' P ll*(mm') (deq) (mm) “(deq)

Before : . | . o
Treahnérﬂ 5-4 | -1.0 |-4.0 5.0 | 98.0 | 99.5 [126.5 1.0 | 18.0 | 3.5 |28.0
-Aﬂ‘?r 6-1 | -3.5 }-3.5 3.5 |100.0 | 94.0 [130.0 | 3.0 | 21.0 | 3.0 |25.0 .
Treatment . S _
Long Term 15-6 43,5 | 0.0 | 3.5 |100.0 [104.5 {118.5 | 8.0 | 23.0 | 3.5 |35.5
_ | SKELETAL MEASUREMENTS ‘
N - Pal. PI. Occl. | ‘
Age SNA SNB ANB SN SN 'MP-SN SGo N Me UFH LFH
Before o S , |
Treatmeqgt | 5-4 | 80.5 |73.0 7.5 8.5 | 22,0 | 35,0 [s9.0 | 93.0 [41.0 |52.0
: After 6-1 ‘ 79.5 |74.5 .5Qo 8.5 | 21.0 [ 36.5 |s9.5 | 96.0 [az2.5 [s3.5
Treatment .
LOHQTerm 15-6 | 77.0 73.5 13 10.5 8.5 | 37.5. | 76.0 |119.0 |s3.0 ,6&0J“

APPENDIX FIGURE 29 PATIENT #29 | S

!
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APPENDIX FIGURE 29 132

Patient § 29 Female

Age Therapy Started - 5-4

_ Time Appliance Worn 10 mo.
Age Habit Stopped 5-7
Age Tonsils Removed N/A
Type of Appliance “Crib

Residual Tongue Thrust ~ Yes -

~ Before Treatment
After Treatment ——-——-— _
tongTerm —_——

o v



DENTAL MEASUREMENTS

0.B. 0.B. T = I'NA I-NA T-NB T1-NB
. Age Appar. True 0.J. 1SN I-MP Il (mm) {deg) (mm) {(deq)
Before | | .
Treatn1ent 5-2 -3.5 -5.5 6.0 115.0 96.0 |109.0 ‘ 5.? 35.0 5.5 130.0
After ‘ | '
Treétn1ent 5-11 +1.0 -2.5 4.5 ?8.0 86.5 ]135.5: 3.0 1%.5 3.5 20.0
Long Term |1s-4 | +4.5 -0.5 |, 3.0 |100.0 | 91.0 [135.0 | 7.0 | 22.0 | 4.0 |22.5
- ‘ 'SKELETAL MEASUREMENTS
Age SNA SNB ANB Paé'NP" OSC,\?“MP-SN SGo NMe UFH | °
Before. = §. | " - ]
Treatn]ent 5=2 80.5 74.0 6.5 10.0 22,0 40.5 53.0 91.5 .40.5_ 51.0
After : | | - I
. Treatn1ent 5-11 80.0 75.0 5.0 8.5 21.0‘ 39,0 5§.5 94.5 42.5 52.0
Long'Term 15-4 | 77.5 .|77.0 0.5 | 12.0 18.0'\’} 35.0 |76.5 |116.0 |54.0 |62.0

APPENDIX TABLE 30

PATIENT #30



APPENDIX FIGURE 30

L
\ /,/i Patient 130 Female

' Age Therapy Started 5-2
\ Time Appliance Worn 10 mo..
Age Habit Stopped 5-2
Age Tonsils Removed N/A.
Type of Appliance Crib
Residual Tongue Thrust

!

' Beforé Ti'eatment
After Treatment .——--—-
Long Term —

©

134



DENTAL MEASUREMENTS

2

0.8. O.B. . on Tmp 15 FNA - I-NA T-NB I-NB
Age Appar. True 0.J. " I-SN | MP ll (mm): (deg) (mm)  (deq) .

Before | |
Treatment | 9-2 0.0 | -4.0 5.5 | 111.0 | 92.0 f121.5 | 7,0 | 30.0 | 3.5 |21.5
After - .
Treatment | o-1t | +1.0 |-2.0 6.0 1109.0 [ 89.0 [127.5 | 7.0 | 29.0 | 2.5 [22.0
Long Term [19-4 | +4.0 |-0.5 2.0 [100.5 | 94.0 [132.5 | 4.5 | 20.0 | 4.0 |27.0
SKELETAL MEASUREMENTS
' Pal. PI. Occl. "

Age SNA SNB ANB SN . SN MP-SN SGo N Me UFH LFH
Before , L | |
Treatment 9-2 " ] 81.0 79..0 2.0 5.0 17.5 35.0 65.0 103.5 | 45.0 58.5
After | ,
Treatment | -1 [81-0 |79.0 | 2.0 2.5 1 19.0 [34.0 |67.5 |104,5 [45.5 [59.0
Long Term 9.4 |g1.0 {s0.0 1.0 6.0 | 12.0 |33.5 [78.0 [120.5 |5L.5 |69.0

; .
APPENDIX BLE 3} PATIENT #31
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\ ‘

\ palient ¢ 31 Female

\ Age Therapy Started 9-2

Time Apptiance Worn 10 mo.
Age Habit Stopped 9-2
Age Tonsils Removed 6-0
Type of Appliance Crib’

Residual Tongue Thrust  No

" Before Treatment
After Treatment ~—=—~—~
Long Term S



- vDENTAL MEASUREMENTS

‘aqe 0-B. 0:B. L LNA INA TNB T-NE
AgevAgpar. True 0.J. .lSN, I-MP  1-1 ) (eq) (mm)_(geg)

Before - .
Treatment | 978 | =15 |-3.0 | 3.0 | 12,5 | 89.0 1240 | 7.5 | 32,0 | 45 245 |
?rfzzzment 110-6 +2.0 [-1.5 | 2.5 [109.0 | 86.0 {131.0 | 7.0 | 29.0 | 4.0 [20.5
Long Term |19-11 | +2.5 | 0.0 | 2.0 |117.0 | 89.5 |128.0 [10.5 [ 33.0 | 5.5 |21.0
/ : _ ,
SKELETAL MEASUREMENTS |

s o Pal PL OCCL i e e nring T

~Age  SNA SNB ANB SN SN MP-SN SGo NMe UFH LFH
_Before | | 3 | R
Treatment f 9-8 |80.5 |80.5 | 0.0 | 1.0 135 | 34.0 |73.0 |114.5 [47.5 |67.0
After o lio-s {so.s |s0.0 |w0.s | 15| 14.0 | 36.0 [73.0 |115.5 [49.0 (}66.5
Treatment : - 5 §7°
Long Term 19-11 | 84.0 [86.0 |, -2.0 1.0 6.0.]26.5 [96.5 [135.0 sﬁ.s 77";3.'5_ .

APPENDIX TABLE 32 - PATIENT #32



APPENDIX FIGURE 32 . 138

Patlent.;l 32 Male

Age Therapy Started 9-8
Time Appliance Worn . 10 mo.

- Age Habit Stopped 9-9
" Age Tonsils Removed N/A
Type of Appliance - Crib

Residual Tongue Thrust  Yes

Before Treatment ————
After Treatment - ———— -
Long Term —_—



DENTAL MEASUREMENTS

0.8. O.B. Cven T s FNAI-NA T-NB T-NB
Age Appar. True 0.J. I-SN 1-mp -l (mm) (deqt (mm) (deq)
Before ' " | |
Tréﬁtﬂ1€nt ] 10—9 +1.5 -2.5 5.0 111.0 ] 103.5 ] 110.0 8.0 32.0 7.0 35.0
. ”¢i222ﬂ]ent 10-10 +5.0 -0.5 6.0 105.,0 96.5 123.5 ;TS 26,5 5.0 26j0—
.LongTerm 20-3 | +5.5 | -0.5 6.0 | 106.0 | 111.0 [115.0 6.0 23,5 | 8.0 | 35.5
SKELETAL MEASUREMENTS
Age SNA SNB ANB Pasl'NP" OSC[\‘;"MP—SN SGo N'Me UFH LFH
Before . : |
Treatn]ent IQ—O A4 79.0 75,5 3.5 | 6.0 16-.5 35.0 65.0 106.0 45,5 60.5
After e ! |
. Treatn]ent 10-10 79.0 7@.0 3.0 7.5 15.5 34.0 69.0 108.5 47.0 61.5
Long Term ) 2o.3 | s3.0 | 775 | 5.5 | 6.0| 16.0 | 280 | 86.0 |124.0 | 53.0 | 71.0

" APPENDIX TABLE 33

PATIENT #33

-3




APPENDIX FIGURE 33 140

.'\n
{

\\\ Patient #33 Male

X

s/

3

Age Therapy Started "10-0
Time Appliance Worn 10 mo.
Age Habit Stopped © 10-0
Age Tonsils Removed N/A

- Type of Appliance Ccrib
. / Residual Tongue Thrust Yes
Y

Before Treatment )
After Treatment ————-—
Long Term —_——




APPENDIX TARLE

34

Correlation of Apparent Overbite (OBA) and Gther C

Measurements

ephalometric

Before Treatment

Cephalometric and

Mcasurements

After Treatment

After Treatment
and
Long Term

Before Treatment
and
Long Term

1-SN (©) -0.5594
P<0.001
1-MP (°) -0.3004
P<0.045
1-1 (9) 0.4739
. P<0.003
1-NA (mm) -0.3707
P<0.017
1-NA (9) -0.5790
. P<0.001
1-NB (mm) -0.0703
. P<0. 349
1-NB () -0.2131
P<0.117
SNA (©) -0.1262
' P<0.242
SNB (©) -0.1165
P<0.259
ANB (©) -0.0426
' P<0.407
Pal.P1-SN (°) - 0.1700
f P<0.172
Occl.P1.-SN () -0.2916
~ P<0.050
MP-SN (©) 0.2196
' p<0.110
N Me (mm) 20.2214
P<0.108
UFH (mm) 0.0332
P<0.427
LFH (mm) -0.1299

P<0.236

-0.0976
P<gy 295

0.4064
p<0.009

-0.0879
pP<0,313

0.2429
P<0,087

-0.1091
P<0.273

0.0193
P<0.458

0.2448
P<0.085

-0.2472
P<0.083 -

-0.1908
P<0. 144

-0.0905
P<0.308

0.1498
P<0,203

-0.2690
P<0,065

-0.105%9
P<0.279

0.0833
P<0.322

0.2988
1 ,P<0,046

-0.0063
P<0,486

0.2769
P<0.059

_-0.0861
P<0.317

0.3565
P<0.021 o

-0.0929
P<0,303,

~0.2567
P<0.075

-0,3149
P<0.037

-0.2268
P<0.102

-0.1020
P<0.286

0.0637

P<0.362
-0.2167

P<0.113

-0.0294
.P<0.436

-0.2796
P<0.058

-0.2570
P<0.074

0.1796
P<0.159

0.2923 |
P<0.049

0.0331
P<0.427
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APPENDIX TABLE 35

o Correlation of True Overbite (OBT) and Other Cephalometric
Measurements ’

]

Before Treatment AfterlTreatmcnt Be fore Treatment’
.Cephalometric _ and « and ' and "
‘Measurements - After Treatment Long Term ’ Long Term
1-SN (©) . -0,4796 . -0.0969 . 9.3717
P<0.002 P<0.296 ' P<0.017 .
- 1-MP (9)- ' -0.1589 0.1810 " -0l2321
> : © P<0. 189 P<0.157 P<0.097
-1 (©) 0.3921 0.1205 " 0.4586
: S P<0.012 P<0.252 ° P<0.004
1-NA (mm) 0.4045 0.2157 -0.1594
o P<0.010 . P<0.114 ~ P<0.188
- 1-NA (%) ©-0.4985 -0.1047 -0.3524°
" . P<0. 002 P<0.281 . P<0.022
T1-NB (mm) . .0.0103 -0.0691 -0.2929
‘ P<0.477 P<0.35]1 - P<0.049
1-NB (%) © -0.118 ©  ._. 0.0010 | -0.2776
P<0.268 P<0.498 P<0.059
SNA (©) 5 -0.1231 -0.1513 . -0.1145
o L P<0,248 © P<0.200 © P<Q.263
SNB (°) - 0.1199 0.0927 0.1372\
5 . P<0,253 ; P<0,304 ) P<0.223
ANB (©) -0.2950 -0.2999 -0.3323
N T P<0.048 . PC0.045 P<0.029
. PaliPl.-SN (°) . 0.2089 . - - 0.2346 0.0785
: . . “p<0,122°  P<0.094 P<0.332
Ocel.Pl.-sN (%) . -0.0142 " -0.2588 ~-0.71324
: .+ P<0.469 . P<0.073 ., P<0,231
. MP-SN. () o 0.1394 -0.1960 . 00775
" L * p<0.220 , P<0.137 P~..33¢ |
. N-Me (um) -0.1362 _0.1940 0.2251 ’
. P<0:225 . P<0,140 P<C.103
UFH (mm) -0.0321 ' 0.3323 0.2463 )
. . P<0.430 - P<0.029 _ P<0.083 -
LFH (um). ~ -0.1711 ST 041144 -~ 40,1579

P<0T170 ' © P«0.263 P<0.190

-



APPENDIX TABLE 36

Correlation of Overjet (0J) and Other Cephalometric

Measurements

Before Treatment

After Treatment

Before Treatment

Cephalometric and and and
Measurements After Treatment Long Term Long Term
~1-SN (©) 0.3402 0.3448 0.5144
P<0.026 P<0,025 - P<0.001
1-Mp (©) -0.1219 0.0243 0.1314
P<0.250 P<O. 447 P<0.233
1-1-(°) -0.1639 -0.3823 -0.4849
P<0.181 P<0.014 P<0.002-
1-NA (mm) 0.3254 0.3505 0.4448
. P<0,032 P<0,023 P<0.005
1-NA (°) S . 0.2767 0.4104 0.5274
- P<0,060 P<0.009 P<0.001
1-NB (mm) -0.1802 0.2724 0.3326
P0.158 P<0.063 P<0,029
1-NB (°) © -0.0766 0.0623 0.0976
P<0.336 P<0.365 P<0.294
SNA (©) 0.2131 -0.1340 0.0363
P¢0.117 P<0.229 P<0.421
SNB (°) . -0,2994 -0.5530 -0.332
P<0.045 P<0.001 P<0.029
- ANB (9) 0.5596 0.4823, 0.4611
: PL0.001 P<0.002 P<0.003
pa1B1.-sv (©) 0.0577 -0.2877 -0.2138
. : P<0,375 P<0.052 P<0.116
Occl,P1.-SN (°) -0.0841 0.1810 0.0248
P¢0.321 P<0.157 P<0. 445
MP-SN (©) -0.1389 0.2543 -0.0104
P<0.220 P<0.077 P<0.477
N Me (mm) -0.0212 -0.3782 ~0.3668
P<0.453 P<0.015 P<0.018
UFH (mm) 0.0501 -0.2554 20.2627
. P<0.391 P<0.076 P<0.070
LFH (mm) 0.1291 -0.3054 -0.3906
'P<0.237 P<0.042 P<0.012
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