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CHAPTER |
INTRODUCTION

Background

Dentofacial deformities (DFDs) are developmental abnormalities in facial
proportion and dental relationship. These abnormalities could affect quality of life, not
only poor mastication but also esthetics."” Generally, orthodontic treatment alone cannot
resolve these problems. Surgery, in.cenjunction with orthodontic treatment, known as
orthognathic surgery, results in better consequenees. Therefore, masticatory function is
one of the parameters used torassess th_g outcome of orthognathic surgery. Masticatory
function can be assessed subjectively by means of questionnaires or objectively by
using clinical tests. \

|
The patients’ subjeciive assegsmengs reflect patients’ overall satisfaction. These

can be accomplished 0y using Questioanaires. However, objective assessments for
34 \ s

\ #

example; masticatory performance, mixirfg ability and bite force measurement are
. . gl i 2 .
considered more reliable stools for evaluating' treatment outcomes. @ Many studies
i i
i ald vl o G ;
demonstrated the evaluation® of. masticatory performance or mixing ability in various
‘ de g A d

kinds of maxillofacial prosthodo-ntic;treatment; !1.” Nevertheless, there are relatively few

5 J 4y g
g

reports on patient-based assessment of the masticatory fynction after orthognathic

12-16) |~ ol

surgery.(

As there was né report of satisfaction in DFDs p_étients in Thailand, moreover,
none of reports comparing.the subjective afd/objective assessments at pre- and post-
orthognathic surgerywas found in Thai people. Therefore, the mandibular prognathism
patients, most of the skeletal abnormality treated in Faculty of Dentistry, Chulalongkorn

University were studied



Research Question

Does BSSRO improve masticatory function of patients with mandibular prognathism in
subjective aspect?

Does BSSRO improve the masticatory function of patients with mandibular prognathism
in objective aspect?

Is there any correlation of the outcome between subjective assessment and objective

(i Cti@bjectively in Thai patients with

mandibular prognathis( u . before and 3 months after

assessment?

Objective

To assess the masticat

Bilateral Sagittal Split
To study correlation b Y Djective assessment
Hypothesis

: There is no difference i tcomes between pre and post

BSSRO

: There are differences in the subjective as sment outcome between pre and post
QI e e T .

BSSRO

g

: There is no differenzmin the objective assessment oﬂome between pre and post

BSSRO

ers e o 183 %1&13!1;1391& bk betvcen pre and pos

BSSRO
AW ANNIUUMIINYINY
: There |s no correlation of the outcome between subjective and objective assessment
before BSSRO
. There is correlation of the outcome between subjective and objective assessment

before BSSRO



H,

: There is no correlation of the outcome between subjective and objective assessment
after BSSRO
: There is correlation of the outcome between subjective and objective assessment after

BSSRO

Research design

Cross-sectional analytical des

Terminology . —
Masticatory pen{

chewing cycles

cles after a fixed number of

Mixing ability: d bolus after a fixed number
of chewing cycles

Bite force: The ¢ orcéﬁ.“.’,
e

Occlusal contact .0pposed teeth in centric occlusion

et

Shim stock: The stainless steel sheetl forocclusion checking
Chewing gum: Thelov_\i_—_%%‘{:f -* ‘ Jeveloping chewing gum comprising of

Phloxine and Sodiu _,.—*, iC 7%,5____‘ chewing.

Y, — R

Limitation m m

This study re ort(clme‘shor‘[ eriod-6utcome after orthognathic surgery as a
pilot study. All é:aﬂjﬂ &%&%fﬁaﬂﬁ r’eanw;eriod. Due to the strict
exclusion Criterigﬂin case selection, the numbers ofsattended patients.were small.

YRIANNIUARIINYIREY
Expectequenefit

The mixing ability test and maximum bite force measurement can be routine

method for evaluation the outcome of orthognathic surgery in mandibular prognathism

and other categories of DFDs.



Conceptual framework

NEUROMUSCULAR | —>
DISEASE

MASTICATORY ORTHOGNATHIC
DYSFUNCTION SURGERY

v

NUMBER OF

POSTERIOR TEETH

The masticator/ | -- omuscular diseases,

temporomandibular dis , oosterior teeth. The DFDs

patients generally receiv. . ] n orthodontic treatment and

orthognathic surgery. Ma lﬁ ﬁ gooo indicator for evaluating the
ﬂhd
treatment outcome. \

ﬂuﬂ’mﬂ‘ﬂﬂ’\lﬂ’]ﬂ‘i
QW’]ﬂ\i\ﬂiﬂJMﬁﬂ’mmﬂB



CHAPTER I
REVIEW OF BASIC KNOWLEDGE AND LITERATURE

REVIEW OF BASIC KNOWLEDGE AND LITERATURE

|. Dentofacial Deformities (DFDs)
DFDs, the abnormality in facial proportion and dental relationship can handicap

. (1)
a person in two ways.

First, jaw function is compromised and results in poor
mastication and speech. Second, the abnormalidental and facial appearances lead to
discrimination in social interaction.” The aetiology of dentofacial deformity is difficult or
impossible to be described, bui-the inteﬁaction of-environment and hereditary is a likely
cause."” A reasonably _current assump‘;ion might be that 50% of variations in facial
skeleton characteristicsgis caused by i;ﬁherited factors and 50% is environmentally
influenced."” However, mandibular brogh:aihism in which inherited tendencies seem to

i
\ r

be strong aetiology.w - )
To treat the DFDs, the categories of-_abnprmality should be defined. According to
the international craniofacial instituté-“g), Cf‘aﬁiqfacial abnormalities can be classified to

'y d ae s 4
be cleft lip and palate, craniofaciatsyndromes and DFDs. Craniofacial syndrome is the

abnormality of the bones. of the skull and facé that, contains groups of craniofacial
deformities such as; Apert‘s—syndrome,—Crouzon’s syndrom’lé, Pierre Robin syndrome.
Whereas DFDs is thé abnormality of the bones of the sliII and face apart from the
Syndrome.“g) The DFDSW can be categorized_as many typés such as long maxilla, short
maxilla and mandibular' prognathism./ The} mandibular proghathism is the highest
prevalence DFDs from the record of Faculty of Dentistry, Chulalongkorn University

(2006-2008). For this reason, the mandibular prognathism patients were studied here.

[I.  Malocclusion
The handicapping malocclusion, as a major problem, was used to describe
dentofacial deformity. “ The classification by Angle (19805)@0) was defined occlusion

into four classes based on the occlusal relationship of the first molar:



Normal occlusion (Fig.2A): Mesiobuccal cusp of upper first molar is rest on
mesiobuccal groove of lower first molar.

Class | malocclusion (Fig.2B): Normal relationship of the molar, but line of
occlusion uncorrected because of malposed teeth, rotations or other causes such as
anterior teeth crowding.

Class Il malocclusion (Fig.2C): Lower molar distally positioned relative to upper

molar, line of occlusion not specified.

Class Ill malocclusion (Fig.2D): olar mesially positioned relative to upper
molar, line of occlusion not specific i,

Note that normal?’ 7 : wmsion share the same molar
relationship but differ in the We to the line of occlusion.

When consider to ' d* ' fl!iences on the development of
class Il malocclusion are clusion, the soft tissues do not
influence the develo ‘ vertheless, the soft tissues
encourage dento-alve may procline the maxillary

incisors, whilst a strong . the mandibular incisors, in an

attempt to achieve a class'| incisal relationship. Thus, these dental features are an
o ,
adaptive phenomenon to the umﬁgﬁjﬁg?{ etal dis repancy.m)

A pseudo-class occlusion may be causedaby a loss of posterior tooth

support. Although 1o arily to accommodate the

|
jjsition, the primary treatment oObjective in these patients is

[
prosthodontic @hﬁligjofj ﬂ EJA% %{wﬁ fTﬂﬁwt posterior teeth for
rage. S

postured mandibular

orthodontic an

ARIAN TN INAE



lll. Skeletal Class Il
The oral examin alo C usion, not skeletal relationship.

To categorize the DFDs elationship is altogether process
need to be done.
Antero-posterior ske relal _ : e classified by cephalometric study to

(20)
be three classes™ :

Skeletal class: .3A): Normal relationship betweén maxilla and mandible
Skeletal class1L(] oned relative to mandible which

is resulted from 1) protrdde maxilla with normal mandible ol

quneweing
oo USSR AT VLT

) retrude maxilla with normal manandible or
3) protrude maxilla with retrude mandible
Skeletal class Il (Fig.3C): Maxilla is posterior positioned relative to mandible
which is resulted from 1) normal maxilla with protrude mandible or
2) retrude maxilla with normal mandible or

3) retrude maxilla with protrude mandible



The IOTN (Index
dentofacial deformity. Fhe ¢ jet |Enore than ten millimeters, the
problem is considered as severe despite the teeth being

- fan v | —
are mild wregﬁ ﬂgﬁmﬁ%ﬁmﬂ lﬁm&dered as mild. This
ssful in judging treatmen ?

index has been succe t need.

o TR R T e

orthodontic treatment alone is usually sufficient to correct crowed and irregular dentition.

ell aligned. But, if the incisors

In a severe malocclusion, a jaw discrepancy also often exists leaving only three broad
possibilities for correction: 1) growth modification, 2) camouflage (orthodontic
positioning of the teeth to compensate for the jaw discrepancy), or 3) orthognathic
surgery to reposition the jaws or the dentoalveolar segments or both.” Cases involve

. . . 23
severe class lll skeletal discrepancy usually require orthognathic surgery.( )



Pre-surgical orthodontic treatment

The pre-surgical orthodontic treatment is to place the teeth relative to the
supporting alveolar bone.”” The maximal intercuspation and dental occlusion were not
concern in this phase. The length of pre-surgical orthodontic treatment is varied but

20
normally not more than twelve months.®”

Orthognathic surgery

The basic indication for surgical-orthodontic treatment is to correct the skeletal
problem of severe magnitude of the malocclusionwhich is not possible with orthodontics
alone. Merely correcting the dental maloeclusion under orthodontic treatment does not
adequately resolve the problem; the goals of treatment must include both good facial
aesthetics as well as stability in.he ultimélte positions of the dentition and the jaws. With
this in mind, the clinician’s gesponsibility téthe potential orthognathic patient is to offer a

treatment plan that willLaccomplish »t_.)of.‘h deI"Sireble stability'and aesthetic results.””
’ } ]

Healing and Revascularizétidn in Méih‘di‘bular Osteotomy
?

The plates and monocomcal screws rs preferred for fixation after correction of

mandibular prognathrsm because of shor:ter recovery time. “The healing of the

,'il Vo

surgical site occurred |mmedlately after surgery. After that, the intramedullary circulation

in the proximal and drs*tal segments appeared and being weII varcularized in first week.
The reattachment of soft tissue is completed and the signs of vascular anastomoses
between proximal and distal, segments of bone are presented at three weeks post-
operation. The flapais (revascularized and ghe muscle reattachment complete at six
weeks after surgery. The continuoys cortex between proximal and distal cortex is

presented with good vascular circulation'inithe healed site"at 12 weeks| post-operation.

(27,28)

Post-surgical orthodontic treatment

The post-surgical orthodontic treatment after surgery will be continue until

estimate twelve weeks. The goal of this phase is to accomplish the maximum aesthetic

. . 20
and intercuspation. 20
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V. Masticatory Function
Mastication is a voluntary movement response from the motor cortex. The signals
from the motor cortex passed directly through the trigeminal motor neuron. Then, the

trigeminal motor neuron is activated and passes the signal in to the corticobulbar
pathway. After that, the signal will be sent to the muscle to execute the movement.””

Mastication results in reducing the size of food particles in preparation for
swallowing and d|gest|on I\/Iastlcatory performance is related to quality of life since it

influences food selection, the quality of digestion and the experience or enjoyment of

. 31-32 ' " . . . (32)
eatlng.( > Incomplete masticatory performance-iniluences gastrointestinal disease

(83-34)
and results in malnutrmon

Several factors influence mas’tiicatory performance including severity of

(34) (35-86)

malocclusion™ ", occlusal gontact area and. body size , number of functional tooth

units and bite force.*“The numper of posterlor functional teeth and occlusal contact

point have been considered.one of the best predlctors of masticatory performance< 9

because the contact between occludmg teeth determlne the area available for shearing
J’ "

and grinding food during thelchéwing cycle' &

The methods for measurement of magggatory function are varied. It can be

assessed subjectivelyZor objectively. Most studies-in pat_ie‘-n_ts undergoing orthognathic

surgery have been irivestigated by objectively assessmen’flusing multiple parameters
such as levels of occiusal bite force, voluntary range~of motion, electromyography
activity of mastiecatory smuseles, sand; moerpholegic change.“zm) Though the objective
assessments are .considered as maore reliable tools*for evaluating treatment outcomes,

the questionnaire could be better for evaluation the patients’ satisfaction. @

Subjective assessment
Patients’ subjective assessment by using questionnaires for evaluating the
treatment outcome after orthognathic surgery in Thailand is not available. Most

questionnaires used to evaluate the masticatory function after treatment were for cancer

(2,39-40)

patients or denture wearers. These questionnaires were mainly ask for the level of

39-40)

difficulty and pain after chewing a soft or hard foods.' Although, there were some
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41-43)

questionnaires used for evaluate the quality of life after orthognathic surgery.( Those

questions measured overall quality of life, not specific in masticatory function.

Objective assessment
Patients’ objective assessments are masticatory performance, mixing ability and

bite force measurement.”"” Masticatory performance test is the evaluation of the size of

food particles after a fixed number of chewing cycles.“)

Mixing ability is the
measurement of the ability of kneading and mixing food bolus after a fixed number of
chewing Cycles.m) Maximum bite force testis‘torevaluate the amount of tooth clenching
force. -

Mixing ability

Poor masticatory fup€tion also aff@cts the degree of mixing the food. To evaluate
mixing ability, the changesin ;shape! or color of tested food after a fixed number of
chewing cycles is a good!indicator. Ma_rjy erethods used to evaluate color change

44-45)

S
include the computerized assessment 2 ”){athe L*a*p* color system ( and the mixing

ability index™. The tested'foad for masticatéry- performance can be natural or artificial
¥

3-5 6) — 7 -
for example, peanuts( ), bread..f_; or-coffee be_a_nis( ), modified natural products such as
. (8) o : — . 9) . (10-11)
hardened gelatin ™ or artificial materials such as silicone™ or chewing gum.

L. . . . . . (10) . .
However natural food is unpractical for routine-use-in~a-elinical setting since it is

subject to quality ahd seasonal changes. These disadva’riiages are not found when
using artificial test foods.

Chewingsgum is;one of«the; most-irequently sused, in~mixing ability test. It's
advantages over natural foods'is that 'no food' particle can”get stuck under dentures
during chewing.or is swallowed, easily, storable, not expensive and’ familiar to most of
the people.(m Moreover, ! performing ‘the ‘two-color chewing gum test with a visual
assessment of the bolus is quick, simple and can be performed by a researcher after
minimal training. Previous successful approaches demonstrated the estimation of the

10-11,44-45,48 .
: )However, chewing gum

chewing gum by weight loss “" or color changing.
also has disadvantages. It can stick to intraoral appliances such as dentures, if not
specially formulated like Freedent” which is no longer available, or bracelets.

Maximum bite force
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Though the bite force is not a primary determinant of masticatory performance
(30), the bite force remains one of the components of the chewing function. The factors

that may influence bite force are facial structure, general muscular force, gender, age,

49-50)

overbite, anterior linear contact' , state of dentition, instrumentation design and

(51-52) . .
transducer position related to dental arch' , malocclusion, temporomandibular
disorder including size, composition and mechanical advantage of jaw-closing muscles.

e subjects’ sensory feedback may limit Wllllngness to exert the maximum effort.

The bite force increases with a ' ildhood™ , stays fairly constant from 20-40

(37)

years of age and then decli ecréase e maximal bite force™ " and loss of

muscle mass” in aging i the masticatory apparatus. But

&

if the confounding factors controlled, then aging alone has

(37, 55-57)

little impact on the ability i€ uée i sm icles. Males produce a

The masticato ‘ S0 method”, is the method for
analyzing the food particles. oot 7‘ for a fixed number of chewing
cycles. After that, the food i T___ be dilute analyzed by many methods such
as calculating weight percenL.p--.i*% .:_’-’-f' Of otometer.(so) Various materials have

3-5
( ), or coffee

ﬂUB’WI&lWiWEI’]ﬂ‘i
awwaﬂﬂmumwmaﬂ



CHAPTER IlI
MATERIALS AND METHODS

Samples

The samples were divided into two groups (Table 1 and 2). Group 1, study
group; consisted of ten patients with skeketal class Il having normal maxilla but
mandibular prognathism. All of the participants had undergone orthognathic surgery

with bilateral sagittal splitting osteoto SRO) setback at the Faculty of Dentistry,

Chulalongkorn University from 10. All patients in study group were
operated by using Epker’ i ati roup 2, control group; were ten
P y g £p P group;

patients with skeletal ionship. All of the controls had

normal occlusion as thy dentate. Subjects were
excluded if they ha , craniofacial syndrome,
history of previous m > conditions (muscular atrophy,
myasthenia gravis, etc.) i surgery.

at the Faculty of Dentistry, longh -' ersit

All study related p 3 « roved by the ethical committee
20/2009). All subjects received a

written informed consent before ¢ --f-': ---------- ato the study.

=) ,lf _

T ——

<5

L
ﬂumwsmwmm

ammnmwnwmaﬂ
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Materials
Questionnaire
The questionnaire was translated from an existent of Sloan et al (2001: 225-245)

(39,40)

and Bakke, Holm and Gotfredsen (2002: 575-581). Before using the questionnaire,
the validity of questionnaire was approved by three specialists and the reliability test
was recruited from pilot group of 30 healthy dentate patients of the Faculty of Dentistry,

Chulalongkorn University. The Cronbach’s alpha coefficiency test was used for the

Chewing gum ( ) irﬂthismolor—developing chewing gum

which was used for ma A € mted of two pieces of A and B

sheet. A sheet was rectang agSha

internal consistency reliability test

Chewing gum

vidth, forty mm. length, and five
mm. thick. B sheet was square / '7 ifteen mm. length, and five mm.

thick. The original colorof th

AWIANN U AN 1INEIA Y

ﬁgure4 The low-adhesive color-developing chewing gum (Meiji, Japan)

The compressing machine

The Universal Testing machine (LR10K, LLOYD Instruments, England) is a
machine used for compressing static force on testing materials. ©)This machine was
used to flatten chewed gum in order to standardize the thickness of chewed gum in this

study. (Fig.5)
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Figure5. The Ur S ing ma;l_b)-me (LR10K, Lloyd Instruments, England)

4. Color reader

!

A Color reader (C K'orhga I\/h ta Japani is the digital reader instrument

JJJ

of}—):b}ects b7 is machine was used to measure the

used for measuring the colg %

a.-..

color of chewed gum after compregglz;n by ﬁ?ﬁﬁ_r_npressing machine. (Fig.6)

ol

Digital display

,
YO
.

()

Figure6. The color reader (CR-10,Konica Minolta, Japan)
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5. Occlusal force meter

The occlusal force meter (GM10, Keiki, Japan) is a device for measuring the

(66-70)

maximum bite force. The beep sound will alarm and shows digital number at the

peak clenching of the occlusal force meter. (Fig.7)

OCCLUSAL FORCE-NETER GMIO

" NAL O TEMK] CO.;',J‘-'

Digital display
Figure7.The occlusa
Methods
o) ,
In study grouE;-the-fmasti catory function assessit 3 was done one day before

patients received orth gha 02 erm/vas carried out three months

after operation. In the Con}rol group, the mastlcatory function assessment was done on a

single occasmﬂ %Ejltﬁﬂ ﬂ Ej W§ W(EJJ% ﬂw%t points were recorded

pre- and post-opeérative surgery.

ﬁ\aﬂmmn maﬂ
The questionnaires were completed by the patients themselves. The seven

questions of a 4-point Likert scale was scored from “4” (very good) to “1” (very bad) for

=

each question then the sum of all scores was calculated. The highest score should
possibly be “28”.

Obijective assessment

The patients seated in a dental chair, head upright and looking forward. First, the

dentition and the number of teeth were examined. Second, the number of occlusal
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contact points was examined by using a shim stock. Then, the objective assessment

would proceed. The objective assessment was evaluated from 2 tests as: mixing ability
test and maximum bite force test.
1) Mixing ability test

The chewing gum was prepared by flip the A layer into three folds, centered by

the B layer (Fig.8). Then, the patient was instructed to chew the two-color chewing gum

50 cycles and spit. The chewed gum was then flattened to be 1 mm. thickness by

compressing with applied 10Ne 10N-force) using the universal testing

machine (Fig.10) and tested" 12). The color was evaluated using

, i iSSi i
the L*a*b* color space Commission Internationale de
g L

I’Eclairage (CIE) for measurin . ¢ ' *-value was used to evaluated and

calculated in this study begause s’ ¢ ' Jum g ates only the red color.

oD
RIARIAUBIINYDA Y
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[ e oy g
—.'J.##,_ . 1!* s e

Figure10. Flattening chewe npressing 10N-force
A

."'Tjr‘--ﬂnl‘.---

Figure11. The chewed gum after 1 mm. thickness flattening
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2)

‘4 Fi\ﬂ

per 0;
occlusal tables of the upper first moTar thp@e same manner was done on the second
. [ y P

premolar and the central in sqr,

s
-

._both m_ﬂh patients were required to bite as
hard as they could without caus@,g‘(hems%ggy pain or injuries and stop after the

meter alarm. The mealurement for maximum bite force&%_gone three times per tooth.

’L
The mean value of blfe‘_fgrce of each tooth was F_@s#ng the following formula.
Y )

¥ faximum bite force of each tooth

TV T\ S
B AARIN TN UAINYIA Y

9
The Kolmogorov-Smirnov test was used for normality test. The 4-point Likert

scale, the a*- value and the maximum bite force between study and control group were
analyzed by independent t-test. To compare pre- and post- operation of the same
patients, the pair t-test was used. The correlation between the 4-point Likert scale, the
a*-value and the maximum bite force was analyzed by the Pearson correlation. The

statistical significance was accepted at P<0.05.



CHAPTER IV

RESULTS

Demographic data

Table1. Demographic data

Study group

Control group

"

z
o

Sex ex Age

27

1B A =N
=77/ S
s WM NN
< /ﬁ" ID\N\'*\ 21
s | ALL B NN

q TR ey
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Questionnaire

Table2. The Likert scale value of the study and the control group

Sample no. Study group Control group

Pre-op Post-op

23 16

21 28
F

, _‘.’- 22

‘ —!L-l' 23

24

21

27

26

O || N[O || O] DN -

25

—
o

25

mean 23.7

The questionnai Cored-using-4-point-ikert-scale. The Likert scale of the

V
study group was 19.2 m

ﬂ‘L!EI’J‘VlEJ'VI?WEI']ﬂi
’QW’WMﬂiﬂJ UNIINYAY

Table 2).
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Color of chewed gum

Table3. The a* value of the study and the control group

Sample no. Study group Control group

Pre-op Post-op
38 35.9 31.85

—_

36" ] 35.05 35.5
SN,

265 33.85

e 32.35
3466 34.5

57N

/ / 1 A‘\\\\? 36.05
AL\ ey, | =
I/ﬁ@ AN | sess
yerE Wik

36.85

O |0 | N[O |Oo | ] |DN

—
o

36.75

Mean iR ) 34.565

The a*-valueiis

was 31.765 pre—operatﬂl : | | %3)}
ﬂ‘UEl’J'VlEWI?WEﬂﬂ‘i
Q‘Wﬁﬂﬁﬂ‘im AN Y

m.—.m.\_, 5*-value of the StUdy group
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Maximum bite force

Table4. The maximum bite force value of the study and the control group

Sample no. Study group Control group
Pre-op Post-op
1 0.187 0.196 0.173
2 0.015 0.129
3 ‘ 0083 0.173
4 ; 0.163
5 ///’17’7‘ *_\, ‘ 0.158
6 //’ 05 AI\\\:K 0.171
/7)o 4\ S N
8 II '@ ir \ 0.065
9 l C 0.198
10 0.171
Mean Q081 0.154
=27

The maximu ré--—‘m'- re-operatively and 0.123
iy ‘ pre-op Yy

after BSSRO setback ( E' ble

:

ﬂUEl’J'VIEWI?WEI']ﬂ‘i
ammmm UNIINYAY



The number of occlusal contact points

Table5. The number of occlusal contact points of the study and the control group

The numbe

operatively and 9.8 afti'ljB‘

AULANYNINEYN

Result

Sample no. Study group Control group
Pre-op Post-op

1 4 8 12
2 ‘\\i&\‘l; ! &4 8
3 w | ﬁ | 13
4 ¥ | ——— 12
: 7 |~
6 {7/ 3 : 12
7 LY 8
8 9 (;;'} r 11
9 Nte: 8 14
10 MBS 1 14

mean %L" Y 11.6

BN
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dy group was 6.2 pre-

The demographic data sho ed statistically normal distribution and no

o=

mbﬂ 531 @ roup (Table 1).
mean value of Likert scale, a*-value, maximum orce and number

Statlsuﬂ yWWI

The increasing o
of occlusal contact points was close to the control value without statistically significant
(p=0.681, 0.817, 0.310 and 0.191 respectively).

The result demonstrated that all tests showed the same status which were
increased at 3 months post-operation, but did not significantly differ from pre-operation.
When comparing with the control group, the raw data were increased close to the

control value without statistically significance in all tests.
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The correlation of subjective assessment and objective assessment

Table.6 The correlation coefficiency (r) of the pre-operative study group

Likert a*-value Bite force Contact point
Likert r=1 r = 0.004 r=10.250 r=10.405
a*-value r=-0.004 r# r=0.437 r=-0.110
Bite force r=0.250 r=0.48¢ r="1 r=-0.039
Contact point r=0.405 r=-0.110 r=-0.039 r=1

Table.7 The gorrelation coeffiéiency (r) of the post-operative study group

Likert i a*-?\‘__/fe}llug Bite force Contact point
Likert r # P 40)18'6 r=0.582 r=-0.395
a*-value r=-0.186 “=1" § Zi“ r=-0.591 r =-0.007
Bite force r=0.582 = 1 =069% = r=1 r=-0.213
Contact point =-0:395 r—-0.007 = 'f0.21 3 r=1

Table.8 The correlation coefficiency (r) of the control group

Likert a*-value Biteforce Contact point
Likert r=1 r=0.459 r==0.442 r=-0.442
a*-value r=0.459 r=-1 r=0.087 r=0.299
Bite force r=-0.442 r=0.087 r=1 r=0.550
Contact points r=-0.442 r=0.299 r=0.550 r=1

There was no statistical significance in correlation among the subjective and

objective assessment in all subject groups (p[_10.05) (Table 6, 7 and 8).



CHAPTER V

DISCUSSION AND CONCLUSION

Discussion

The Chronbachs’ value of questionnaire was used in this study and was

translated from English version of well documented standard questionnaire(ag_m with

some modification. The overall internal consistency reliability using Cronbachs’ alpha
co-efficient was acceptable at the value’ over 0.7. The Chronbach’s of this 7-item
questionnaire was 0.739 (shew.in page 55) in‘appendix). The question number 7 showed
the lowest item-total correlation (0.089) while others had higher item-total (range 0.319-
0.605). In case that questionfnumber 7 was deleted, the Chronbach’s would rise to

i
0.781. Obviously, theavalidity avould not be complete in all aspects. Thus, when

i
|'y N

considering proper validity and reliabﬂity, we then kept this question in the

questionnaire. 4

dad

This study showed the imp‘rovemen_t':-@“f Likert scale, mixing ability, maximum bite

. L)
force and number of occlusal contact point’s{‘a_‘t- three months after orthognathic surgery

but was not statistically significénoe. The sjr%frtar results were shown in many studies.

Phillips, Blakey and-daskolka (2008: 2110-2115) reportedrthat oral function included

mouth opening, ché\q;i@ and biting food took six to eigh.t weeks to return to usual
activities as before ortrlj-l_ognathic surgery . 0 Twase et al (2006: 1102-1107), the
mixing ability was restored to.the pre-operatiyervalue at six months follow up.(45) Kikuta et
al (1994: 9-17) and lwase et.al (2006: 1102-1107) showed| that,the maximum bite force
increased significantly at six monthssafter BSSRO setback.** Whereas, Ohkura et al
(2001: 1441-145) reported that the maximum' bite force 'andr occlusal contact area were
statistically significance higher than pre-operative value at one year after surgery.m’)

The correlation between subjective and objective assessment were not found
statistically significance among studied groups as well as the number of occlusal
contact points. Shiratsuchi, Kouno and Tashiro (1991: 299-303) showed similar results
in correlation between masticatory efficiency, maximum bite force and occlusal contact

area at six months after orthognathic surgical correction of mandibular prognathism.<60)
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While Iwase et al (2006: 1102-1107) showed a strong correlation between occlusal
contact area and bite force at one year after BSSRO setback.*” In our study, the
Pearson’s analyses between mixing ability and bite force, mixing ability and occlusal
contact area showed weak correlation. This could be explained by the complicated
factors controlled masticatory function.*”Thus the multiple approaches should be used
for different purposes. The questionnaire is the patient-based assessment. Whereas the
mixing ability test is food mixing measurement and the maximum bite force is tooth
clenching force measurement. Therefare, there is no need for the correlation among
these tools. From this study, we suggested  that all tests including the questionnaire,
mixing ability test and maximum bite force should-be used for evaluating treatment
outcome in the study of post-eperative BSSRO set back.

As observation from the data oﬁ all tests, there were slightly improvement of
clinical function eventhough thege was no Statistically significance of all tests. The bite
force might not be at the highest paint acé,;)rqmg to the fixation of orthodontic appliance
which mostly removed after,complete treatm%nelnt_ at one year. The previous study showed

16.59.79) Due to the limitation of

statistical significance at’Six months.1o oﬁ_@__year study.<
year course, this research wasstudied in short period. Bone healing could be in stable
shape at three month (628) and.the-study Coujl'd-.b,e performed at this time for preliminary

test.

Conclusion

The result of this study concluded that'in,a short.timescale orthognathic surgery
could improve masticatory“function’ to ‘be’ closel~to normal“values. There was no
statistically correlation between subjective and objeetive assessment in the masticatory
function."However, a‘long termistudy.invelving larger number of patients especially after

surgical orthodontic treatment and masticatory training should be considered.

Suggestion

This result implied that the orthognathic surgery could improve the masticatory
function in three month post-operatively. However, to achieve the final treatment of

orthognathic surgery, post- surgical orthodontic treatment together with masticatory
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training need to be done. Thus long term study especially after overall treatment was

suggested.
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One-Sample Kolmogorov-Smirfiov Test
!

44

pntact ppntact 3 nl q(0) | q(3) rolor(0)color(3)yMaxBitgMaxBite
N - 10 10 10 10 10 10 10 10
Normal ParafelMean - 6.20 9.80 | 19.20 | 19.70 {76500 |31300 |.08090 |.12288
Stdf Deviation } | 2.394 | 3.645 | 3.853 | 3.368 |96818 [05853 054542 [162281
Most Extreme D Absolute . 174 210 .106| .289| .167| .260 .296 .298
Positive ‘ R 189 | .106| .289 | .167| .186 .296 .298
Negative ] -17a -210| -.094 | -.150 | -.149| -.260 | -.193| -.252
Kolmogorov-Smirnov Z #1550 .664| .337| .913| 527 | .821| .936| .943
Asymp. Sig. (2-tailed) — . .923 .770]1.000| .375| .944| .511 .346 .336
Monte Carlo Sig Sig. JlH876C .694¢ .999¢ .315¢ .905¢ .435¢ .288¢ .280°
(2-tailed) 95% Confic Lower Bound | 870 | « %685 | .999| .305| .899| .425| .279| .271
intervat Upper Bound .883 703 | 1.000 | .324| .911| .444| .297 .288

aTest distribution is Normal.

bCalculated from data.

CBased on 10000 sampled tables withstarting seed 957002199.

dgroup'= test

144


nkam
Typewritten Text
44


dnoub sjosjuod ay) pue sjuaned ay) Jo 1s9) AJjew.loN

One-sample Kolmogorov-Smirnov Test

45

OSt teetbntact pr d(0). color(0)yMaxBitepntact 3 n] q(3) (color(3)yMaxBite]

N 20 =" 20 20 20 20 20 20 20 20
Normal PardHet Mean 15.20 4‘18._.90 21.45 (16500 |.11748 | 10.70 | 21.70 [43900 |.13847
Std. Deviation 1.908'|" 8,538 | 4.249 §90005 |058775 | 3.045 | 3.908 p70237 (115616

Most Extreme Di Absolute 3121160 | .126 | .105| .202 215| .185| .205| .202
Positive 2881 100 | 062 .089| .202 162 | .185| .177| .202

Negative -312 | =160/ -126| -105| -202| -215| -129| -205| -.142
Kolmogorov-Smirnov Z 1.397 .714"- 563 | .467 .903 963 | .829| .916 .905
Asymp. Sig. (2-tailed) 0401 689 | .910| .981| .388 312 | .497| 371| .386
Monte Carlo Sig. Sig. 0319 6329 .870% 1963° .342° .2719 .448¢ .326% .341°
(2-tailed) 95% Confid LoweFBound | 028 | 623 | 868 | 7959 | .333 263 | .438| .317| .332
Interval UpperBound | .035| .641| .876 | .966| .352 280 | .457| .335| .350

A.Test distribution is Normal.
b.Calculated from data.

C.Based on 10000 sampled tables with.starting seed 2000000.
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Independent Samples Test

46

Levene's Test for
Equality of Variances

t-test for Equality of Means

95% Confidence
Interval of the

Mean | Std. Error Difference
F Sig. t df Sig. (2-tailed)| Difference | Difference | Lower Upper
e Eg:uar;\;?iance 18 1.000 .000 .236 -.495 495
ﬁgtui:j:]aer:jce .000 .236 -.495 495
e 53;‘3,',123”""“* 4.333 -1.300 2.042 | 5590 | 2.990
Egtuaa;g/j:;ae:jce -1.300 2.042 -5.889 3.289
post teeth Egsjr;\ézriance 1,400 12 2107 7
Egtuzgjrr\i&]jce -1.400 .812 | -3.108 .308

Comparison in sex, age.
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Independent Samples Test
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Levene's Test for

Equality of Variances t-test for Equality of Means
95% Confidence
Interval of the
Mean Std. Error Difference
F Sig. t df Sig. (2-tailed) | Difference | Difference Lower Upper
contact pre Eg:f,:g"ances 630 438 | 5341 18 000 -5.400 1011 | 7524 | -3.276
Egtuaals;lsgaer;ces -5.341 17.737 .000 -5.400 1.011 -7.526 -3.274
tact 3 = | i
contactSmo ag:jm\ézrlances 6.434 .021 -1.350 18 .194 -1.800 1.333 -4.601 1.001
Egtuzls;lsl:;e;r;ces -1.350 14.458 .198 -1.800 1.333 -4.651 1.051
9© E;]Slljrln\:\jrlances .013 -4.500 1.639 -7.943 -1.057
Egtuizsgizces .013 -4.500 1.639 -7.946 -1.054
i Egsuuarln\;?jrlames -4.000 1.528 -7.211 -.789
Equal vari
ngtu:sgjr':\ir:jces -4.000 1.528 -7.211 -.789
coler© Esqsuuarln\;nances -2.800000 1.410872 | -5.764133 164133
Equal vari
ngtu:sgjr?g:jces -2.800000 1.410872 | -5.867466 .267466
color®) Eg:j*\;nances -2.252000 1.888874 | -6.220377 | 1.716377
Equal vari
ngtu:s;ljr:;ir:fes -2.252000 1.888874 | -6.423150 | 1.919150
avMaxBite0  Equal variances m
.0 -.073167 .020782 -.116828 -.029506
assumed -,,‘\
Equal vari
ngtu:s;/s:qaer;ces -.073167 .020782 -.117278 -.029055
avMaxBiles Eg:ﬁg;ﬂances .56. -.031183 .052611 -.141715 .079348
Egtu:;;/:rrrl]aeréces 7 -.031183 .052611 -.148542 .086175

7"___—"7
Comparison in the value of thef@@rs

a* and the maxi uh_ bite force betwe

T
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Correlations?

contact pre q(0) color(0) [ avMaxBiteO

contact pre  Pearson Correlation 1 .405 -.110 -.039

Sig. (2-tailed) .246 .762 914

N 10 10 10 10

q(0) Pearson Correlation 405 1 .004 .250

Sig. (2-tailed) 246 .992 .486

N 10 10 10 10

color(0) Pearson Correlation -.110 .004 1 437

Sig. (2-tailed) 762 .992 .207

N ‘ 1 10 10 10

avMaxBite0 Pearson Correlati .250 437 1
Sig. (2-tailed).. | / .486 .207

N 10 10

a. group = test 7

Correlation analyses

the a* and the

tact point, the Likert scale,

group before surgery
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Correlations?

contact 3 mo q(3) color(3) | avMaxBite3

contact 3mo  Pearson Correlation 1 -.395 -.007 -.213

Sig. (2-tailed) .259 .984 .556

N 10 10 10 10

q(3) Pearson Correlation -.395 1 -.186 .582

Sig. (2-tailed) .259 .606 .078

N 10 10 10 10

color(3) Pearson Correlation -.007 -.186 1 -.591

Sig. (2-tailed) .984 .606 .072

N 10 10 10 10

avMaxBite3 Pearson Correlation ‘ .582 -.591 1
Sig. (2-tailed .072

N 10 10

a. group = test

Correlation analyses be \o ntact point, the Likert scale,

the a* and the m _'-»3 ; - lients’ group after surgery
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Correlations?

a. group = normal -

Correlation analyses be
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contact pre q(0) color(0) [ avMaxBiteO
contact pre  Pearson Correlation 1 -.442 .299 .550
Sig. (2-tailed) .201 402 .099
N 10 10 10 10
q(0) Pearson Correlation -.442 1 .459 -.442
Sig. (2-tailed) .201 .182 .201
N 10 10 10 10
color(0) Pearson Correlation .299 .459 1 .087
Sig. (2-tailed) 402 182 810
N i 10 10 10 10
avMaxBiteO Pearson Correlation \\ , -.442 .087 1
Sig. (2-tailed) : \ O¢ .201 .810
N — - 0. 10 10 10
- _|
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Scale Corrected Cronbach's

Scale Mean if Wariance if [tem-Tuaotal Alphaif ltem

ltermm Deleted lterm Deleted | Correlation Deleted
q1 17.9000 7.541 605 BT
02 18.7000 7.459 546 685
03 17 8667 T.637 619 G669
o4 18.6667 7.067 696 644
a5 17 4667 340 733
g6 18.0667 T4
q7 781 |

aire

4
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