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CHAPTER

reatmg patients with

?\\\\
AN

movement or a set i w, y movement which can be performed as
sl 2

mechanical neck | as the use of a single

r“-:é-“- ‘t"e

both passive physiological moven , extension, lateral flexion and

el ',_ ol J"’—"‘;
>Cessory  mov anterg posterior or AP,

‘J

rotation) and: 4, pass
posteroanteri re a number of
differences in thg\se of these two movements, for examplﬂ\e availability of the

AT ARG

in the treated joint and the effectson the soft tlss%round the treatedwa The

| JLLAN ML E AR L
|

presentations or symptom distribution. With regard to the symptom distribution,

patients with MNP can be categorized into 2 groups; unilateral MNP (UMNP) and



bilateral MNP (BMNP) (Ahn et al., 2007). It has been recommended to use the

central PA technique for treating BMNP while it has been recommended to use

either the ipsilateral poste erior ( ‘ e or the contralateral cervical
rotation technique for Ll‘-nlm;- (Maitlan ., 2005). Additionally, there
» of the central PA
(Kanlayanaphtp et ali, 010: S ‘ orn e ‘- o K dthe IPA technique
(Kanlayanaphotpern al. 12009; A' a 5% ( ‘ l hile there is no study
tation technique. The
effect the different of
treatment outcome mentioned previousl 1t »‘regard to the articulation

ZhA I8

movement, the ¢or d o! duce movements
g - e ——

! \

(primarily in bo fk’ A ‘ o of the IPA technique
3]

(primarily in PA c%xection) during the apalli:’:ation. Also the rotation technique

oubini o AP DIHENT

t1ssues ie. élment and neural tlgue on the 1ps1laﬁl side of UMNP) ‘mére tha
he I[A technique Irls]questlo;neé tha:t lLe con:a]ateral cerv1gljr:t:]10n tecglque

might be more effective than that of the IPA technique in reliving neck pain and



improving active cervical range of motion (ROM). Therefore, this study aimed to

compare the effectiveness of the contralateral cervical rotation technique to the

IPA technique in the treatme
1.2 Objectives

The objective o ctiveness of the contralateral

l\" 1
cervical rotation ent of UMNP.

!
1.3 Specific objectives

)
o : i

) y:‘. | | IV‘ ‘\
The contralater ervic erior tothe IPA technique in
| , j

i¥

reliving neck pain @(glproving active celaiﬁal ROM in the treatment of UMNP

~EULINENTNYINT
ARIAN TN INYAE



1.4 Hypothesis

This study investigs g T—n mobilization techniques in the

M

treatment of UMNP using a rai olled trial with a blinded assessor.

Sixty-six pa sion criteria were

recruited.

MBﬂuﬁl’mEWlﬁWEﬂﬂ‘i
awwmnmumawmaﬂ

1The agreed patients gave written consent. The patients who met the inclusion

criteria were recruited, hereby called subjects. The therapist then fully assessed the



9

subjects both subjective and objective examinations, and established the treatment

dosage. Then, the assessor was asked to note pre-intervention data including pain

intensity and active cervical ROM. The subjects'were then randomly allocated into

3 groups; the rotation, IPA and )l g envelops with assigned

group. The sealed enyelopss epare ,_y_-r‘rial using a computer
generating a ran numb, ‘ ibj : 7 tro ' 0 . received a detuned
shortwave diathezmy ) [ -’ 1 Sup lon The subjects in the
rotation group rece ‘ 1 . i re “‘L \ 1e contralateral cervical
rotation mobilization , , Biccts in the A group received 2 sets

g:-r 5

of 1-minute repetition of the fPA mobs 101 technique. Both mobilization

techniques w ingd from the physical

- ‘i
)
assessment pr 3 ure -i'"‘ 1on for 5 minutes,

']

the assessor was thin called to note post-lnterventlon data in the same manner as

AN N ULIRT. oo
LRENREG Y] mé’a



1.7 Advantage of the study

The results from this study | clinical research and the selection

v/,

. . . ——. '. . o5 - r 17
of technique in using cervical mo silization for treatine UMNP.

e
-
h“
1
rp

AULININTNEINS
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CHAPTER 11

Neck pain is a co ‘ on thz ported 0 e the high prevalence. The
‘ .‘-.\; vs>that affect the daily
living. Physical ther islone NC que on-surgical treatments for

such patients which d restore the cervical joint

movement. This chapte nagement of neck pain, the

effectivenesél g rdj ) for neck pain.

EHEHINUNTNGIN
PIRSATHNRIINEA A Y-

Approximately 50% in adult experienced neck pain once during their lifetime

(Fejer et al., 2006). About 23% of neck pain patients reported an incidence of one



year recurrence (Cote et al., 2004). Due to a large number of patients with neck

pain, the cost of treatment for such patients reported to be numerous (Korthals-de

Bos et al., 2003).

Neck pain can be defined as ‘symptol U 7--; in the area between the

bra ( ‘ ' Chis symptom can also

/] s \ \\

head and face area
by \\

ot al., 2003). oweve d, ite diagnosis of neck

W el e b
pain is still inconclusive, theref (_ classificati o
VAT

based on either the duration ort ause of the symptoms. Regarding the duration

occiput and the thi

accompany with

(Ahn et al., 20073

of nmeck pain is commonly

:lacute, subacute and
|

- 'H, -~

)

ite-an d chronic neck pain
']

refer to the onset of fymptoms less than 30 days between 30 and 90 days and more

o il & INHNINE: ﬂh‘iause o

q Sﬁmit%r_‘ns the patlent can be divided into 2 rou swﬂn MNP and MNP rrar1 &
qRussell 20 @ The non-a ;reurs Hecg pain causing by own causes suc as

tumors, spinal infection, spinal fracture, metabolic bone diseases, etc. while the

of the symp _ s

chronic neck pa f‘h e




MNP refers to neck pain causing by mechanical basis such as poor posture, sport

injury and occupational activities (Binder, 2007; Ferrari & Russell, 2003). Based

dysfunction of 1 ical s wres such a  ligaments, muscles,

intervertebral joint j intervert al tissues (Bogduk &

Aprill, 1993). Therefo y aggravated with neck

movements or sustained neck | sosture.Also mptom commonly distributes to
AT IR
77 .:ﬁ:}

s to the distribution of
A

b- F‘ ps; unilateral MNP

']

(UMNP) and b11ate?l MNP (BMNP) (Ahn et al., 2007). The UMNP refers to any

ool kb ANBNIWLAAT e

with an S}ﬁtoms in th%psﬂatefal side of the u extremit h11e MBMNP

the upper ex __-_‘- ¥

the symptoms, the

il:

qre‘ers to any symptoms noted 1n ot the center and bilateral of the neck an the
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symptoms can accompany with any symptoms in both upper extremities (Figure

2.1).

Figure 2.1 Thedistribatio | _ nec

A and B rep ese ' toms in U ar MNP respectively.

2.3 Management of ne¢ HH ; -'F!

1“# store the cervical

There are ¢%
ROM. These inMde surgical treatment and non-surgical '@tment. The surgical

~AUgIEn Ny Ty

neurolom:al deficit, cervical nerve root compress1on or progressive worsemng of

QAARART AR LT i B

surglcal treatment is importantly recommended for these conditions, it has been

reported complications such as the injury of neural structures, carotid artery or



1"

vocal cord and infection (Denaro et al.,2010; Nikolaidis et al., 2010). In these

consideration of such complications, the non-surgical treatment, is therefore, firstly

ibed to tr at MNP as medicine

\\. ys (NSAIDs). The use

du >ck pain in both acute and

chronic conditions (Peloso ef- 2009)-H cr, there are a number of patients

experiencing side s after the use of

<

NSAIDs (Bate’ & K 99 Z' oso et al., 2009).
1

Additionally, the s?‘lptoms from the side effects have been reported to be worse

o b ABYRINY AR e
reason that such patlents would chgose other al;gioﬂes to treat their syMoms

LRIAND AN e Y
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Physical therapy would be another approach that plays an important role in the
treatment of MNP. This approach includes thermotherapy, electrotherapy, exercise

therapy, mechanical cervica trac io; / spinal manipulative therapy

(SMT). Even though there are at ; y interventions offering

‘N

for MNP, the effectivenes: the 1¢ rotherapy, traction is still

inconclusive. Alsg ' sdbeei oted t < _._~ erapy (Binder, 2008) and SMT
(Binder, 2008; Gioss an other physical therapy

interventions in the trea

" JJJ.
2.4 Spinal manipulative therapy for neck

—'.,7 o J’

Yo X
It has been noted tl im neck pain than the

J

conventional physi(‘al therapy and general af}ctitioner for treating MNP (Binder,

El‘u S INUNIN YT -
TSR A

q functional activities for chronic whereas there was inconclusive for acute

MNP (Binder, 2008; Bronfort et al., 2004). However, it has been suggested that
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SMT would be able to both relieve pain and improve mobility of a treated joint in

the treatment of MNP (Maitland et al., 2005).

SMT includes both I llzatlon Briefly, spinal
w1th high velocity at the

VN&#&

) e nd ofitafg inal mobilization is a set
of passive oscillaiory m nents ei ? \ >ment applied within an
available ROM o tgee ‘ 1 be p \.. y a chiropractor and a
anipulation are performed

by a chiropractor while thé-majority of ses of spinal mobilization are

performed by _., h

Vo X

y 2

There were a numl¥r studies 1nvest1gat1ng the effectiveness of the use of spinal

m@U£QﬂEﬂ§WHQﬁ®ﬂw

Hurw1tz et al., 2002 Martlnez Seiura et al., 20065 Muller & Giles, 2005 Pikula,

EWOO e al., ) and spinal udblhza ion (Kanlayanal;g!tgn @1.,%‘!09;

2010; Sakuna et al., 2007; Siriprapaporn et al., 2007) for treating MNP. It was
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reported that the spinal manipulation was effective on pain reduction both short

term (Cassidy et al., 1992; Giles & Muller, 1999; Howe et al., 1983; Martinez-

Segura et al., 2006; Pikula, 19 | : i(Howe et al., 1983; Hurwitz et al.,
2002; Muller & G11 et al. @t was noted that spinal
manipulation was eff: in 7 ‘ ( i 3; Martinez-Segura et

al., 2006; Plkula 999) ) et ORe he cervical ROM (Howe et

pain reduction both ( an On & 12009; 2010; Sakuna et

al., 2007; Siriprapaporn €t al.. 2007) and Jong term pain (Sakuna et al., 2007

Siriprapaporn et al., 2007) -.'_: ‘noted that spinal mobilization was
i FIrE

effective in ‘._-_i t ) Kianlayanaphotporn et
- N O T T D

ol 2009) ()
e U INYNINYIAT. < e

spinal mob111zat1on it has been recommended fo*firstly choose thuivllcal
qmobl:lza ion before cervuj mampan (Jaltlan et a: 2&!).:]&@ because

there would be possible incidence of adverse effects such as headache and



15

dizziness occurred after the application of cervical manipulation. This has been

confirmed by a greater number of episodes of such effects after the application of

There are several s MT (Threlkeld, 1992;

Wright, 1995). These include fies ‘.;: al (Brown, 2005; Melzack & Wall,

1965; Wright, 199 keld, 1992). This part

.,ylf,

gives the details _l es [j
‘,‘

J
ANEINenINeNg
AN IU UM INYIAY

th has been hypothesized that SMT would activate several neural tissues via both

spinal level (Melzack & Wall, 1965) and supraspinal level (Brown, 2005; Wright,
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1995). Regarding the spinal level, this is well known as ‘gate control theory’
(Figure 2.2). The nociceptive afferent inut or pain sensation is sent via Ad and C
fibers (small fibers) to t 2 \ | ‘ al cord before ascending this
impulse to the brain | » MT this would stimulate

‘

mechanoreceptors and proprierceeptors via A c nd- ers (large fibers) to the
(0 the brain. Due to the
e impulse from the

t of the nociceptive

e

receptor. the fimpulse’ from h “mechanoreceptors  and
Vi < |
proprioreceptors would result-in-an inhibition of the interneuron resulting in the

e g
S e

blockage of _ e njs pinal cord, hereby

oa |:" s closed, this would

']

called “close gate

result in the pain rel&'ef effect.
e

AUYINYNINYING
qReiardving the %ras inal level, gMT would ﬁitﬁe ﬁjﬁ)n neurons in the
qperiaq::]ug gray (P (jn m; ﬁlra;lnlresulllng 1n’ag ac ivatlon'o:le@sc‘eEnJing

pain inhibitory system (DPIS). When the DPIS is activated, the interneuron in
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spinal cord which is inhibited by the impulse from the mechanoreceptors and

proprioreceptors in the spinal level is also suppressed. Consequently, this would

oht, 1995). Figure 2.2 shows the

N
: hat@. The activation on the

summary of the neurophysiological 1

as; dorsolateral PAG
(dPAG) and ventzglf PGA (PAGIFigure 2.9), The dPAG is stimulated, this
ediate pain relief
e other hand, when the

VvPAG is stimulated patho n ibition resulting in a latent

oidns < 2
'--;_‘, — -

pain relief occurred between 20-to45 miny ter the application of SMT.

}|
iF |

AULININTNEINS
AMIAN TN INAE

.II
i |
w



DPIS

in midbrain

Gate contrg

in dorsal ho

G stimulates mechanoreceptor

d proprioceptor via At and A3

y interneu : jeetion neuron, respectively.
d inhibition of the impulse, respectively.

ents the modulation pathways.

opioi )
Immediate effect

SMT stimulatés Sympathoexcitation

ETY TNYINT

via Aﬂ and AP Analgesiaopioid)

QRIS T AR TR

Flgure 2.3 The descending pain inhibitory system (modified from Wright, 1995)

The dPAG and vPAG represent dorsolateral and ventrolateral periaqueductal gray,
respectively. The + and — signs represent activation of the impulse and inhibition of

the impulse, respectively.

18
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2.5.2 The biomechanical mechanisms

been noted tha bject during cervical

mobilization rarﬂi Of "] In consideration of

{)

the amount of forc&ina ged between these wo studies, it is noticed that the force

ﬂ drkohgloChd m RN Eobied o o
WIS m

1would result in the tissue elongation. However, these results should be interpreted
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with care because there are a number of differences between the human subject and

the cadaveric specimens.

repetitions. The ovement ‘repré ow far the passive movement goes

. ‘ .. 'r f‘
with respect to the treated o.'*‘a-., stas

commonly used to portray behavior of j esistance, pain and muscle spasm

occurred d ;_ , -2005). Figure 2.4
| y:‘. | | IV‘ ‘\

shows a normal move . -

i .L! ' J

AULININTNEINS
ARIAN TN INYAE
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Figure 2.4 The moyei d et al., 2005)

. range of movement (A)
to the Limi o " vertical line AC and BD
A ' represents the resistance

rst point of feeling

istance at the end of

2.6.1 Grade of mov i-

=

R

The grade of mEmen ar orades; n:h represents a small-

amplitude oscﬂlat(‘yﬂovement near thé.beginning of the range, Grade II

AT AT
Q‘W”’l ﬁ‘ﬁﬁ‘iﬂi UNTINE R Hﬂ“'

amphtude oscillatory movement at 50% of joint resistance, respectively, Grade V

represents a single small passive movement applied with high velocity at the end or
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just beyond the end of range of the treated joint (Maitland et al., 2005). The grades
of movement can be varied with an increase (+) or decrease (-) of 25 percentage of

the joint resistance. The sele ‘erent grades of mobilization
im of treatment. Theje @endedto use Grade I, 11

and III to relieve pai ! c f2 \\\\\ \\: de 1V and V to relieve

¢ 2.5 shows five grades of

movement with re§pect {0 thie resistance- pBX\\\ am

‘l
J

il
% L B"

F‘“ﬁﬁﬂﬂl ANIN T

L represents the limit ofa joint movement, The different size§.of the

AR Rkt dit P E ey

movement.
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2.6.2 Oscillatory frequency of mobilization

‘ ﬂ to apply with the oscillatory
he t@sou]oskeletal disorders

(Maitland et al, 200 : , zat an -’ different frequencies

depends on a patient’s prot _' ms S be 0 use a low oscillatory

“th &\s eat a patient’s pain
" : ) t C Jd ‘

or resistance as a p - Fais LE;_ ely itland et al., 2005). A study

7%

’s resistance problem

investigating the frequency of the cervical vilization to asymptomatic subjects

noted that t e ,“ ci 4 714/ Hz which is well in

S X

therangeofth.o : 7 07). m
ﬁm&lﬁ ﬂﬂ‘ﬂﬁﬂ%ﬂﬂ‘i

R8N I UNIANYQ Y

fThe judgment on how many repetitions is given to the patients depends on the

response of the patient’s symptoms. It has been suggested that a physical therapist
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should apply mobilization for 3 to 4 repetitions of a set of 30-second (a maximum

of 2 minutes) to get an optimum treatment effect (Maitland et al., 2005). If the

is woul r an increased in soreness of the
treated area or worsening of the s . (M: ‘al., 2005). This would be

stigating effectiveness of spinal
R, i v p

mobilization using/® “{-minute tepetition (Chiradejnant et al., 2002; 2003;

Kanlayanaphotpos o8 , ot riradejnant, 2007).

2.7 The use of m 1t of mechanical neck

pain

¢

e pmiological movement

17

The mobilizatioc

(i.e. flexion, extelisigI lateral flexion @9 rotation) and passive accessory

AU ANININGADI.
CLMEN IR Rl

ftherapy experts (Maitland et al., 2005). Regarding the distribution of symptoms, it

has been suggested that a therapist would firstly use the central PA technique to
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treat a patient who has bilateral symptoms while a therapist would firstly use either

the contralateral cervical rotation technique or IPA technique to treat a patient who

IIIJ

central PA

@\\\h al rotation or [PA

Figure 2.6 The Sequencc of téc ﬁ jon for treating MNP patients

\

(modified fro w"Eﬁ,,_ "

There are a-few studies investigating the effectiveness o :_.u
\Y = X J

yan@xotporn et al., 2009;

cervical mobilizﬂon mn t

2010; Sakuna et all, 2007; Siriprapaporn €t al., 2007). These findings partially

ol AELAY EJ NANLLA o
9 CNGNIEL L VLML

al 2010; Siriprapaporn et al., 2007). On the other hand, the use of IPA technique

use of specific

in the treatment of UMNP noted to be effective in pain reduction
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(Kanlayanaphotporn et al., 2009; Sakuna et al., 2007) and an improving only ROM

on worst movement (Kanlayanaphotporn et al., 2009). Regarding the use of the

cervical mobilization in it has been recommended to

firstly choose either the TPA or the co tra@ rotation technique for

ssof obilization has been

treating UMNP pati
documented whe el iging nvestigating the effectiveness of the use of

P -‘._-4 s. It is possible that

| L A £
[ \\ teral cervical rotation

technique because cCuiTed as w k e effect on surrounded

~r~1

tissues during the application of the cervica on and the IPA are differences.

o

I"' ion and the IPA

1)

“AuEINENINeng
LB H NG

qintervertebral movement occurred with regard to the direction of the force applied.

The contralateral cervical rotation technique is applied while a patient is in supine



27

lying (Maitland et al., 2005). Prior to the application of this technique, the therapist

has to localize the force by wiring up the position of the target cervical spine. After

' /ﬂ/ the pressure via his thrusting

knuckle to produce a set of oscil ator“otauws. Regarding to the IPA

technique, a thM :

articular facet of.a tar

the starting position is set,

7 movements to superior
is in prone position
(Maitland et al.,

application of these

two techniques w itland et al., 2005).

ﬂUS’J et

Flgure 7 The maneuvers of the afphcatlon of contralateral cerv1cal rotatlon

R AL IN TR Y
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In consideration of arthrokinematic movements occurred between these two

techniques, it is noted that the application of the rotation technique would produce

primarily both PA translation of the superior arti ion on the inferior articulation

the inferior articulation

while the application > IWPA techn e would pr - produce only the PA

translation of ch Sup “articulation (Bogduk &

AN
\\\

rotation technique a on the arthrokinematic

Mercer, 2000). Eig during the cervical

e
movements occurre du g thMp"’ f
F f; 7 =

would produce articulation movements 1
LMY
- ,

o

ues cervical rotation technique

an that of the IPA technique.

="

Aditionally, E . . i uld stretch a number of

)

“ﬁ'{ cral side of UMPN)
|l

including both con?actlle tissues and non- contractﬂe tlssues (i.e. ligament, joint

vl bl ARUNITNEIN T

q ne of the muscle and the neurﬁ tension on th 1lateral side of the/UMNP
wou'd be r@ced rﬂtm? 1n; pa1!n %Jef effect an 1mpr0v1ng in cer@al ﬂM.

Therefore, it is questioned that the cervical rotation technique would be more

structures on t T .
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effective than that of the IPA technique in reliving neck pain and improving active

cervical ROM in the treatment of UMNP patients.

Figure 2.8 Moven S o th alateral cervical rotation technique

ed to right facet joint

A\

2.8 Summary*

ey

)
The selection otge use of cervical moblhzatlon technique for MNP has followed

o B BB TV T

symptoms It has been suggested that a therapistswould ﬁrstly use gither the

q cmgrﬁrﬁamejnmiyomagum tEJ ap ua wﬂms
9

unilateral symptoms. Based on the articulation movement occurred during these

two techniques, the contralateral cervical rotation technique would produce
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articulation movements more than that of the IPA technique. Also the contralateral

cervical rotation technique would affect a number of structures more than that of

the IPA technique. Theref at the contralateral cervical
rotation technique might be more e (fective=than_thal of the IPA technique in

reliving neck pain and improving active ervi O he treatment of UMNP

patients.

AUEAINENTNEINS
RN TUAMINAY



CHAPTER 111

This chapter desc ‘ A e ot sti of all participants,

materials, outcome jure,.data processis data analysis.

3.2 Study design

Multiple compa ‘rﬁ ralateral rotation

- :
technique, the ",; technique and a placebo treatment in

B T TN -

assessoml' he random group alloca ons used a computer generating number with a

VAR ﬁ@m HAI S

1ntervent10n responded to take pre-and post-intervention data. The outcome

'J treatment of UMNP

measures including pain intensity both at rest and on most painful movement, 6
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active cervical ROM and ROM on most painful movement, and GPE. All verbal
instructions and standardized position were conducted in the same manner using a

script. This study was approv 1 by i iew Committee for Research

@seamh, Health Science

Group of Faculties, Colléges an stitu : *h s University, Thailand

(Appendix A).

3.3 Participants

3.3.1 Subjegts

ﬂUEI’JVIEJ‘VﬁWEﬂﬂ‘i
’QW’TNTTTW??WW?B’TNET

"Health Sciences, Chulalongkorn University were asked if they wished to

participate. To be eligible, the patients needed to have these conditions: (1) their
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age over 20 years old, (2) neck pain intensity at rest more than 20-mm on a visual

analogue scale (VAS), (3) did not take any medications including non-steroid anti-

fill out a questio duration of symptoms,
the area of pain aindications for the use of

mobilization (' lan : 05)e T ‘ entia tients. ere excluded if they

have any of these' ¢ ions: (1)<the ¢ indicat f mobilization such as

4

rcnited, he o g
AWEIRINTNEINT
ARIANNIUNAIINYIQ Y

qA physical therapist (Buamanee has been a graduate student in

surgery (Maitland : in€lusion criteria were

Musculoskeletal Physical Therapy Program, Faculty of Allied Health Sciences,
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Chulalongkorn University involved in this study hereby called therapist. The

therapist was responsible to assess the subject, establish the treatment dosage

linical experience and

The in TR aimed to validate the

assessment procedure ndi \\\\ manipulative therapy
\ en explained elsewhere

o ﬂum Vi) m P N
Yol R U LR AT N

n1vers1ty was asked to involve in this study. The assessor who was blinded to the

intervention was responsible to note all outcome measures before and 5-minute
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after intervention (Kanlayanaphotporn et al., 2009; Martinez-Segura et al., 2006).

The intra-tester reliability of the assessor was also determined (Appendix C).

3.4 Materials

motion device -, foam, a couch and

SWD.

S Y
The CROM (P ,I ose 7i le, Minnesota, The

,-

United States of A@g) consisted of a m@etlc neck brace and 3 inclinometers

BN EANPNINLNT e
'&J‘W"imﬁﬁfﬁﬁwﬁﬂ”ﬁﬁﬁ’“ﬁ

frontal plane responded to measure the lateral flexion of the active cervical ROM.

The inclinometer in horizontal plane responded to measure the rotation of the
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active cervical ROM. The inclinometers in both sagittal and frontal planes worked

with a gravity-dependent while the horizontal plane worked with a magnetic needle

2 TN,
Figure 3.1 The cervic rang?@' dev1d OM). The A, B and C

represent ‘the /i ___u o ptﬁ;h bt ittal " plane, frontal plane and

horizontal plap 2

D represents the magnetic neck
e -

Y]
The CROM Wamshown to be valid for measuring of mcervical movements

“HE NN TN

correlatml ranging from 0.82 to 0 98 (Tous1gnant et al., 2000; 2002; 2006) The

AR RLERHTT N

coefﬁ01ents (ICCs) ranging from 0.73 to 0.86 (Youdas et al., 1991) and 0.84 to

0.98 (Kanlayanaphotporn et al., 2009; Sakuna et al., 2007; Youdas et al., 1991),
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respectively. The intra-tester reliability and the standard errors of measurements

(SEM) of the recruited assessor were investigated prior to the data collection

(Appendix C). It was noted tha AR ble to measure active cervical
ROM with the ICCs values ranet g fr 1 0. @h was consistent to that

of the previous studigant anaph sorn et aly 2009 Sakuna et al., 2007;

Youdas et al., 1991). Additionally, the SEMs 1€ uited assessor using the

A wooden chais rement. The height from the

yww \‘

floor to the seat .;i d ere 4 T entimeters. The seat

' ,J

i ]
dimension was 40)#5&3.nt1meters (cm). T s.wooden chair has the backrest for

U ANINIHYIDS
RN mﬁﬁﬁmmwyﬁ%

C air.
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3.4.3 Pillow

A pillow was used during cerv \ ' ‘ nt The pillow dimension was

40x50 cm. The pil ow.was lai or the ubJ ipporting the forearm to

relax their shoulder whi : ct/was sitt M Wwooden chair.

A mirror was used duri T{ﬁ- A1 uremen e mirror dimension was
100x150 cm. While the sub cCts=sit onth oden chair, this mirror was put in

front of the s :, bject to recognize

\Z

the neutral head ., S1t10

;
ﬂﬂﬂ?ﬂﬂﬂﬁﬂﬂ?ﬂ‘i
’QW]NT]‘?WNW]’W]EJ’IQEJ

The foam was used during cervical ROM measurement. The foam dimension was

30x40x10 cm. While the subjects were sitting on the wooden chair, the foam was
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laid underneath their feet to support the hip and knee at 90 degrees. The foam was

not necessary if the subject’s feet could lay flat on the floor.

3.4.6 Couch

A high-adjustables€ou na Uniphy, Belgium) was used in this study. The
erapist to use their body
mechanic during { e asgessi and tr proce res. dditionally, the couch

had the face hole allowi ubjec (- to: b e comfortably in prone position.

The SWD (ENRAE'TRNIUS model CUWULS 970, 240V/50-60Hz) with 2

bl L M W LN S e
q W‘Tmﬁﬁﬁu UNIINYA Y
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3.5 Outcome measures

A visual analog ) W ' sed rd t \ intensity both at rest

and on most pain il ure". eliability and validity of the
.asure the pain intensity (Ostelo &

1l

de Vet, 2005, eter (mm) line,

the left end and .I ht bad as it could be”,

respectively. All s@Jﬁ% were asked to m@both before and 5-minute after the

SUEINUNINEANT. oo .
ﬂ“ﬁ“fﬁ\‘lhﬂ TSy

Uintensity. Also, the clinical important change for pain on VAS has been noted to be

more than 14 mm (Kelly, 2001).
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No pain Pain as bad as it could be

Active cervic ‘ investiga cluding flexion, extension, lateral

flexion and rotation 1. \ order to measure active

cervical ROM, the subj cervical movements prior

to the measurement in a ui" }‘f tion (Figure 3.3). The position
included the c,m\;‘ flexion about 90
A

oned 'L'j 90 degrees and both

degrees with pE»w suppor
feet flat on the ﬂo‘rﬂthe feet were higher from the floor, the foam was laid
undenﬂmu ﬂ ’Jem ition Eeﬂeﬂ ’1 f] i)M was then
ARININ TN TN

Was positioned on the subject’s shoulder. The subject received the consistent

verbal instruction (Appendix D) and was asked to stay the neutral head position



42

while the assessor read the inclinometer on 0 degree. Then, the subject was asked

to perform maximal active cervical movement in each direction twice and the

.--i'_-_,.' L ; AT AR sl S
Figure 3.3 A standard sitting pgsﬁ‘i'on iﬁ’ lgte' al
A

vaa G.m; o i
ﬂ‘Nﬂ 0 Wﬂﬂﬁ"ﬂﬂ’m'ﬁ

GPE re cted the subject’s satlsfactlon The subJects were asked to score their

ARARN EREITEVTTEP YT

numencal 7-point scale. The scale ranges from 1 to 7 where 1 represents

completely recovered, 4 represents no change and 7 represents worse than ever
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(Table 3.1). The clinical important change should define in term of any changes at

least 2 on the 7-point scale (Ostelo & de Vet, 2005)

Table 3.1 The globalpe e (GPE) scale (Ostelo & de Vet, 2005)

3.5.4 Neck disabi

Thai NDI is a ques - endix E) ojassess the neck pain
Y
e 4:' N
related to the patie 07). The reliability and

) _—

validity of NDI has een reported to be hlgh in order to measure the neck disability

oofih SIS WEIAT e

is about the level of activities Whldl was disturbed b§sneck pain. The scote’of each
q 1Eg @hﬁoﬂoﬁ msM ol tllg;saonﬂ fr@ dEJ 50.

When the subject finished the NDI questionnaire, the total NDI score would be

calculated to percentage.
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3.6 Procedure

The procedure of this study was « on boratory room number 3201,

led out a questionnaire

d .oA f symptoms, the area
bjects. The therapist then

fully assessed the sub]ect both—subject

and objective examinations, and
P T

determined S treats d and grade of
v ')

treatment. Themt S |' pre-intervention data

(Appendix I) 1ncludin gun intensity and actlve cervical ROM

ﬂUEl’mEWI‘ﬁWH'm‘i
q Wuri:cts were then %kfij allocated into 3%11 s; the rotation 'll’él and

qcontrol groups by sealed envelops W1th ass1gned group. The sealed envelops were

prepared prior to the trial using a computer generating a random number by a
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Microsoft Excel program. The subjects in control group received a detuned SWD

technique for 10 minutes in supine position. The subjects were asked to lie on the

mobilization techni ; ¢ subjects P “-- received 2 sets of 1-
minute repetition of' mobilization technique. Both mobilization techniques
were applied to the 1der 1 spinal-le ained from the physical assessment

\.\

ppendix I) in the same manner

procedure. After ‘ minutes, the assessor
was then called to

as establishing pre- 1nterven : ,,,-,.,_... (Appendix J). Flow of subjects

through the

T
iF |

ﬂUEI’J'VIEWl?WEﬂﬂ‘i
awwmﬂmum'mmaﬂ
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A 4 A 4

Rotation group Control group

(n=20)
v
Post
intervention
Figure 3.4 Flow of s
3.7 Data analysis
Mean and standard deviations (SDs) of the demos oraphic ‘data, were calculated.

)

ated ﬁsubtracting the pre-

.u_y,.

Mean of chanﬁor

intervention from pl'sfnnervention scores. Hy variable included pain at rest, pain

- EULANENINEANT ...
qmmwmwﬁ%mﬁ' 9

“land ROM on most painful movement. Paired t-test was used to analyze within

group effect and One-way ANOVA (multiple comparisons) was used to analyze
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the different effects among 3 groups. All data were analyzed using the SPSS

program version 17.0 for Windows with a significant level set at 0.05.

The clinical importr :.»11-.;--5'; painion @ be more than 14 mm

(Kelly, 2001), and the m f able change (MD! r active cervical ROM

from the intra-tester reliability of the recruited a: ‘ vas set to be more than 6

degrees (Appendix C). c (1-2) improved, (3-

5) unchanged andi(6-7 £ sub ects in each classified

omp r'

group were calculated a

L

ZTRA

i

-
- N

"j
AULININTNEINS
ARIAN TN INYAE



CHAPTER 1V

The result of this studs ‘ M X ster. de ap ic data of subjects

Eighty five V I:" g} . Nineteen of the

1
patients (6 male n nd 13 females) we

Wﬁ“ﬂﬁ T/TWI phAL ML .

female ho met the inclusion cntena were recrulted Figure 4.1 shows the tflow

9 FARATRMAITNET R Y-

Appendlx K. The mean and SDs of the demographic data and pre-intervention data

excluded because .‘.‘J ir pains at rest were

of all subjects are presented in Table 4.1. All variables were investigated using
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One-way ANOVA: Multiple comparisons in order to ensure whether the subjects

in each group were not different prior to the intervention. It was noted that there

was no statistically significant - iffere : //riables among groups with p

values > 0.05. The ma (mu-.@-.Q jects: @n more than 90 days as

2ys). © ﬁjects had their neck

ed as subacute stage (2 in the

nd 1 in the placebo

contralateral ce

group).

) UMNP were excluded
_‘—: o their neck pain

at rest less than 20 mm
on the VAS.

0
v U

OO0 UIVIINT

met the inclusion criteria.

Figure 4.1 Flow chart of the recruited subjects through the trial
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Table 4.1 The demographic data of the recruited subjects in each group (N=66)

Mean (SDs) of each group (n=22)

Variables

IPA Control

Sex (male/female) 3/19
Symptomatic side (left/rig 9/13
Age (years) 43.0 (12.5)
Height (m) 1.6 (0.1)
Body weight (k: 61.1(11.2)

Duration of neck (1389.9)  1520.7 (1373.6)

Neck disability index (94 / 0.5 (11.9) 25012, 243 (10.9)
Neck pain intens / ' L\ l
At rest 45.2(15.5)
On most pa ] it & ' .'l ‘ AR J 55.2(18.0)
Active cervical ROM (degr ' |
Flexion , 43.6 (10.7)
Extension 5.6 (13.8) 56.6 (10.1)
Ipsilateral lateral flexios ; > 34.6 (6.6) 35.6 (6.6)
Contralatetal fa 35.6. A 33.7 (6.6)
Tpsilatels TR 35 3 {"" | 58.4(9.6)
Contralatem otatio 56. (E) 58.7 (10.7)
On most painful movement 48.3 (15.4) 45.6 (142) 43.0(11.8)

FUH?ﬂgmiﬂﬂﬂﬂﬁ

4.3 Palwmnsnty, active cervi

YN° Nﬂ‘im UNIANYIAY

i The majority of the subjects in both rotation and IPA groups received the grade of

mobilization as grade 4 (Table 4.2). The pre- and post-intervention data, mean
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(SDs) of the change score of each variable and Paired t-test result are shown in

Table 4.3. With regards to the pain intensity, statistically significant differences of

movement within rotation and

OVA were conducted to compare

between gro g' ef - ificant difference

between the ro differences in pain

mifica
o U

at rest and pam on POSt painful movement are noted when the rotation and IPA

el b ANBNIWENAT i

q dlfferences in cerv1ca1 extensmn gontralateral rotaﬁ and ROM ’gri most painful
movement are ﬁeﬂ hen compare:d Lo[h the rotation an?JPA r@s 1o the
q group

control group. Additionally, statistically significant difference in ipsilateral and



52

contralateral lateral flexion; and ipsilateral rotation are noted when compared the

rotation group to the control group

(p<0.05). The raw data of subjects were

indicated in Appendix K.

Additionally, the nu §ubj o rated cach score on the GPE scale is

presented in Tab : (1-2) improved, (3-

its of the subjects in

both rotation and ithe  scal nproved while all of the subjects

Table 4.2 q.‘A m y 21 .} rotation and IPA

‘*d

a1
l'!
JJJ

roups
group -, W
i -
M | ber of subjec
" Grade of movement

Raon

ﬂUEI’J?IEWl?WEHﬂ‘i
’QW]@MMM&’IQB



Table 4.3 Pre- and post-intervention data, mean (SDs) of the change scorc-and Paired i-test result of all variables of each group

53

Rotation IPA Control
Variables Mean (SDs) Mean (SDs) Mean (SDs)
Pre Post Change / Pre Post Change g Pre Post Change g

Neck pain intensity (mm)

At rest 44.0 (16.0)  29.2(17.3) 14.8 (9:0) 0.000* & 473 (17:1) 34.5(19.1) 12.9 (12.6)  0.000* 45.2(15.5) 45.1(16.3)  -0.1(8.3) 0.940

On most painful movement  61.1 (18.6)  44.8(22.7) 16.3(12.3)  0.000* 6371.(20:9) 47.1 (28.6) 16.0 (15.1)  0.000* 55.2(18.0) 55.2(20.8) 0.0 (7.0)  1.000
Active cervical ROM (°) o

Flexion 46.3(10.9)  49.2(9.4) 29(6.0) £ 0.083% 44,699y 4409 (9.1) 036(5.5) 0758  43.6(10.7)  428(11.0) -0.7(5.8) 0.561
Extension 59.0(10.1)  62.1(9.9) 3.9(5.3) 0.038%..4755.6 (13.8) £.060.2:(12.7) 5.2(6.8) 0.002*  56.6(10.1)  55.0(11.1) -1.6(54) 0.195
Ipsilateral lateral flexion 35.6 (5.6) 37.5(6.1) 1.844.0) 0.047* 34.6 (6.6) 37.3(6.2) 2:7 (5.5) 0.029* 35.6 (6.6) 34.7 (4.8) -0.5(3.3) 0.219
Contralateral lateral flexion 35.6 (5.8) 38.7(5.8) 3°974.0) 0.001* 34.7(7.4) 37.9 (7.5) 3:3(3.3) 0.000* 33.7 (6.6) 34.1(5.7) 04(3.7) 0.648
Ipsilateral rotation 59.5(7.9) 62.5(7.0) 3.0.(4.9) 0.009* 56.3(9.4) 59.5(9.2) 3.2(5.6) 0.015* 58.4(9.6) 57.3(9.3) -0.6 (4.8)  0.296
Contralateral rotation 59.8(9.1) 65.2 (9.0 5.6 (4.0) 0.000* 56.3(10.4) 60.6 (11.4) 43(4.3) 0.000* 58.7(10.7) 59.1(10.9) 0.4 (3.2) 0.605
On most painful movement ~ 48.3(15.4)  52.6 (15.1) 349 (5.8) 0.003% [ 45.6(14.2) 495 (15.2) 3.8(5.6) 0.004*  43.0(11.8) 42.9(12.0) -03(5.2) 0.936

Pre, post and change represent pre-intervention data, post-intervention data and change score, respectively.

°, p and * represent degrees, p-valueand statistically significant differcnce (p<0:05), respectively.

£C
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Table 4.4 The p-values of the multiple comparisons

Variables I versus I I versus II1 II versus III

Neck pain intensity (mm)

At rest 0.000* 0.000%*

On most painful mover 0.000* 0.000*

Active cervical ROM (dé

Flexion 0.804
Extension 0.001*
0.048*
0.035*
0.042*
0.004*

0.043*

Table 4.5 The'r x&; the GPE scales after

intervention m - m
' Rotation IPA

Control

GPE F-% Number of u Number of . Number of o
D | S ‘ : " subjects °
0
2 = much improved
'5] AT IiﬂJllWW Vliﬂﬂﬂ
4 = no change 72.2 63.2 100
5 = slightly worsened - - 2
6 = much worsened - - -
0 0 0

7 = worse than ever - - -




CHAPTER YV

The purpose of thisistt npare -ffectiveness of the contralateral
cervical rotation techniq s [PA technique in \' paln and improving

cervical ROM in th ubjects were randomly

allocated into three groups. 1r‘1?'{qu p and IPA group received

- - 3 ]
e A S
1 L-_l:.- ;; 9 ‘."t."-

2 sets of 1-minute repetition ec rotation and IPA technique,

respectively. f-ﬂ treatment for 10

minutes using .Edetuned SWD technique. One-way @)VA with multiple

=B IS WY T

A total ﬂ 10 variables were 1nvesﬁfated These 1ncluded pain at rest, pam on most

’i] RN UNRAFN HAG-
ﬂex1on, contralateral flexion, ipsilateral rotation, contralateral rotation and ROM

on most painful movement, and GPE. The results suggest that the rotation
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technique and the IPA were superior to the placebo treatment whereas the rotation

technique was not superior to the IPA technique. Also, the within group

comparison shows that rotation ar d\ yues were effective in reliving
neck pain (p=0.000), and ing_ acti e@\/l almost all directions

(p<0.05).

5.2 Effectiveness/ ieal rots chnique 2 “- ‘the TPA technique on

Comparing the effectiveness of the fation technique to that of the IPA

technique, the

= = ¥

pain intensityf 'l l vVeer S \Eld 1mply that the

n' the change score of

effectiveness of the‘e?&ical rotation teChnial.lj was not superior to that of the IPA

e s AR S

QRS HRTANAN Y
Qmean‘ change of 14.8 and 12.9 mm on the VAS for the rotation and IPA groups,

respectively. It would be possible that both techniques are effective in pain relief;
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therefore the statistical analysis would not detect the significant difference in the

decrease in pain intensity between groups.

/

Comparing the mean en the rotation group to

that of the IPA group, i after the application of

hnique (Table 4.3). This

.

the rotation tec

is also consiste anlayanaphotporn et

al., 2009; Sakung al., 2007). his- may L 0 t > rotation technique is

superior to the IPA technique in relievi _‘ “ ' inte at rest. There are a number
VAT |

of explanations accountrng [or-this-finding: st, grip type, comparing the size of

Lo 1hzat10n and the

‘l

O I"; can be seen that the

contact area of the ‘?urnb grip is relatively smaller than that of the knuckle grip. A

o i $13 PUAI NI T

after the treatment (Snod rass et al 2006) Conﬁ ently, the patrenMo wa

treated wrthi tlcﬂj mobi 1zat10n may rate therr pain in enEsJy at rest afier the

treatment more than the patient who was treated with the rotation mobilization.

the contact a ..L b :

_‘l

thrusting knuckleg
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Second, the available range of movement during the rotation mobilization is

commonly larger than that of the PA mobilization. This would therefore allow the

ts in a greater range which is

is is matched to the

in a larger range in order to
Ry g g

poalgesic effect at rest

 tha ‘v- he TPA mobilization

--g- effect on ipsilateral side of the

UMNP such as m ng in a decrease in the
Y —— )
pain intensity. Unfort ed 1o Collect all data which

1

were mainly concegled in clinical practlce Therefore, interpreting these results

ﬂeﬁa&sﬁl@ A 'Vul@ bt i, hctions
qof cerv1cal muscle act1v% usm electrCﬁogﬁ i/ ér] n’eslve Mézjmn
qveiocny are requlref] ’g a
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However, the decrease in pain intensity after the use of both techniques is

consistent to previous studies (Kanlayanaphotporn et al., 2009; Sakuna et al.,

2007). In consideration to the .f ective : IPA mobilization, the current

study noted the greater d i fe @.8 mm.) than that of the
‘

because of the different

V ‘» i!'lu‘ .

akuna et al., 2007,

ed the therapist to

VI \V\
applied the IPA mobiliz oreﬂlan; vels urrent study allowed
the therapist to apply the IPA ﬁfﬂ

2007) while "‘!‘ E : c | PA technique to 2-4

o

on evel. The former study did

ated in their study (Sakuna et al.,

=

spinal levels in cac 00 ‘ﬁ' would be possible
| — i

that applying the ?oblhzatlon more than 1 level would cause the soft tissue

i THPILITIE AT Tt b S

A on ain 1nten51tf]noted in tlg revious stud1ﬂConse]uentl thMcrulted

qsu jects mléﬁ rate their pain 1nten51ty a ter the treatmen higher than it shou e.
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5.3 Effectiveness of the contralateral cervical rotation technique and the IPA

technique in improving active cervical ROM

1que to that of the IPA

effectiveness of the

o t \ IPA technique on

However, the within group analysis after {l of these two techniques revealed a
AL
1

significant differe -' ctions of cervical ROMs

(p<0.05). In coe %

0 M of each direction, it
can be seen that the‘ehange scores of all R are less than the MDC of the use of

c@um mm b bty of heeeited s
LR AETDE S aied (LaE

fon the improving in the active cervical ROM for UMNP. Generalization of these

ctive

results should be made with care because the majority of recruited subjects were
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chronic (more than 3 years) and had stiffness problem as a predominant factor,

therefore, only single visit for treatment could not affect on cervical ROM. The

different findings may be 1 m in ‘eit r roups of UMNP (i.e. shorter

duration of neck pain o ANP e @inant factor) or after a

course of treatment.

Even though th [ noted in the current

(OM are greater than the
SEM (less than 3 degre od ‘7 : e device obtained from the intra-

tester reliability of the recruited-assessor. I oticeable that the means change of

.H

;_S.‘ degrees) are the

)

greatest imprv ent a I'" rotation and IPA
- )

mobilization, respeé.‘,tlvely This would be explamed by the arthrokinematic

it ARUNRINUANT e
techm(}gi is applled this would n‘ake the su enorﬂculatlcﬁnmangded in
and the medﬁdlrectlons oén tse inferior artlculatlon ogdu & Mercer 0).

Consequently, this would promote the rotation movement of the cervical spine.

the contralat: ﬂ I
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Similarly to when the PA technique is applied, this would make the superior

articulation primarily glided on the inferior articulation in the PA direction

5.4 Effectiveness of th. , | : v‘ ‘ hnique and the IPA
technique on GPE ‘ e ‘ .

After the application ‘tech es, the subjects rated the GPE to

represent the satisfaction of th ! crventi one of subjects got worse after the

\a Y}
received these twe treatn , ,, proved whereas all

J L
of the subjects in C(introl groups rated their sc EJ e as unchanged. These findings are

onilfl 83 mm e b3
’QW] AN TN INYINY

application u_“ y s Of the subjects who
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5.5 Limitations of this study

limitations. First, this . cor | @ect of the contralateral
cervical rotation‘ techai Ahe/ TPA - e in A iving neck pain and
improving cervic :
might be noted i i§ a y .' gz ' '  effect. Second, most
of the recruited jects eren w\ ay be noted in other
ent \ ird, there are a number of

outcome measures such as ele

1d nerve conduction velocity of the
it

cervical mus €8 1

two techniques. -

J 1

sssﬂuﬂ@ﬂlﬂ'ﬂﬁw g1
AR AN IUNAAINYIAY

qRepeatmg a study to compare the effectiveness of the contralateral cervical rotation

Sk chanism of these

to that of the IPA mobilization is needed. It would be interesting if the long term
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effect of the application of the rotation technique is investigated. Then, a study

comparing the long term effect of the rotation to that of the IPA mobilization is
1k

needed to conduct.

AULININTNEINS
AR TUNN NN Y



CHAPTER VI

L

%\‘ NCL
Based on the result of. is it s -.,,.T,_ T

application of ; | fmo l \ in the treatment of

u d be an alternative

linical remarks in the

UMNP. First,
approach for a the A d, the results also suggested a
therapist to deliver t 10 Chif o only 1 iﬁal level in order to not
only get the most pain relief -‘b; e 8 se effects such as soreness
of the treated area. Thi .-..,; \ _I hould be Jselected if the IPA
technique co: V*if* l:"" ’ therapist should

. .4l :
firstly choose t 1 ontralateral cervica on technique -J reat UMNP patients

B enSwe g

choose e IPA technique to treat UMNP patlents who mostly limit extens1on

AW ANIUUMNINYIA L
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APPENDIX A
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APPENDIX B

B I Introduction

77

A physical therapi: {sely “aSsess both su jec ive examination and

objective exami i J” an t st appropriate manipulative therapy

for a patient with museuloskeletal = disc anual assessing using passive

intervertebral movement is_a very mp procedure because the manual

assessment T “ s always give the therapist clue to select an. appropriate target

h'—w
spinal level treatet

0 F' tigate the agreement

on the judgment mitign selecting the spi&l' level treated between the recruited

sl %'Iﬂ?/l ANEINT
'QW]NT]‘?WMW]’JWEJ’IQEJ
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B II Procedure

rapy: \-‘. ative Phy herapy) and a Doctor of

! inical % »\ than 20 years instructed
| o =Y \ . N
the recruited therap as [fve UMNP to find the cervical spinal level treated

: A

g o

rical spinal level treated, the expert
instructed the thera "' 1l cervical spinal level
7 nm'ment. During the

of the UMNP =
assessment, the exp?rt allowed the therapist &:’assess each cervical spine using 2-3

B UIRENINUIAT oo
AR AT

Qnot agree with the assessment result obtained by the expert, the expert would

discuss the result with the therapist.
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After the training session, ten patients with UMNP were recruited as subjects to

ment of the cervical spinal level treated

investigate the agreement on the judg

between the therapist and expert. Al were assessed twice in prone

wer the first assessment.

3

~" 7"." QLT

position by these two therapists

The order of assessing«was ndom generating the order.

Then the first thesap ,- a ‘_' sed A \\ he passive accessory
intervertebral now me St it } oth on the spinous
processes and thesfacet joints. Afier ¢ ': { the assessment, the therapist

recorded the spina 4 eve ant factor and grade of movement
(Appendix L). Both thérapié . were b I | ach other’s results and the results

were kept for furth

Y

i )

B III Data analysni,

ﬂUEI’J‘VlEWlﬁWEI']ﬂ‘i

q T%T statistic ﬁshowed thga reement of three variables. K was Mculated
from form@ q( score was m!erpretems ,f]lows m V;ﬂe:]es@naﬂ 40
q

indicated poor to fair agreement, 0.40 — 0.60 indicated moderate agreement, 0.61 —
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0.80 indicated substantial levels of agreement, and more than 0.81 indicated

excellent agreement.

mula |

K represents kappe he frequencies of observed

agreements, ) f re cies of agreement expected by

chance, and N repre -, were obtained (Portney

& Warkins, 2000).

B IV Results

7 — )

Ten UMNP subjects (1 male and 9 female) were recru in this study. The

"Ry ﬁ”w*smqsw BTG

in Tabl

QW’lﬁ\ﬂﬂimﬁJWI’mﬂ’]ﬁB
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Table B.1 The collecting data of two examiners

Spinal level treated Pre-dominant factor Grade of movement
Subjects ‘
Expert pisty, et Therapist Expert Therapist
1 Rt. C3 RIS\ | | _ 4 R v v
2 Rt. C2 Rl ' v v
3 Lt C2° : TR ' v v
4 Lt. | v v
5 v v
6 v v
7 v v
8 v v
9 v v
10 v v
K scores 1.0
Lt., Rt,, RandKrepresentl g h face esis u‘ ¢ and kappa statistic,
respectively. |

B V Discussi ’ﬂ:

RN IR

factor am the grade of movemenkbetween the ex ert and the recruite eraplst

A A B URIINE m &

mampulatlve physical therapy expert would be able to identify the treated spinal

level, patient’s problem using the passive accessory intervertebral movement test.
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B VI Conclusion

Portney, L., & esearch: applications

to practice.

AULININTNEINS
AN TUNMNINGINY
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APPENDIX C

C I Introduction

Cervical range of m \o me measures representing the

effectiveness of the/fre ing tyef f ""!5- a number of methods that

could measure the cervica cstimation, universal goniometer

and cervical range ¢ yn instrument (CI ROM is one of devices
| ; \

that is claime E b vica ‘ OM. There are a

number of studies 1nvest1gat1ng the Va11d1ty of the CROM 1n measuring cervical

i BT A e

measunng the cervical ROM withithe Pearson’s r correlation ranging fromy0.82 to
AL BN L) o L HLEL 188l
reliability of the CROM in measuring cervical ROM was investigated. It has been

stated that the correlation coefficient was 0.73 to 0.86 (Youdas et al., 1991) and
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0.84 to 0.98 (Kanlayanaphotporn et al., 2009; Kongsawatvarakul & Chiradejnant

2007; Sakuna et al., 2007; Siriprapaporn et al., 2007; Youdas et al., 1991) for inter-

there are a number of studies

to investigate the test-

Cll Proced 3

by
-

V_S,,

)

A test-retest des1g&- was used to 1nvest1%1e the intra-tester reliability of the

il YINYNIN Hﬂcﬁl b g

3 Wﬁ’iﬁaﬁ ASAT e ﬁ‘ery

he assessor was asked to train the use of CROM in a standardized protocol which
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was identical to the protocol in the main study. Ten UMNP patients were recruited

as subjects.

In order to measure set in a standard sitting

t
position. The position inelude he buttoc] "_-‘-n:a rainst the back of chair, elbow

AN nd knees positioned about 90

degrees and both feet flat . \
i Ine i set, the frame of the

; i b ‘
f [i< \
CROM was then positi thet m cadgy ing a Velcro strap and the

;@r..ﬂ

magnetic neck brace was positioned on
Tt 1 Yk
C A

L
e

r from the floor, the

DS 3

'ubjeét’s shoulder. The subject

received the ¢ onisi ! e Subject was asked to
IS Y]
stay the neutra T ad p 1 al'?' ometer on 0 degree.

']

Then, the subject wi.s asked to perform max1ma1 active cervical movement in each

sl B ANURIWEIA T

arlables mcludag cervical ROI\( on flexion, ex&mn lateral flexion<to bot
qSl!eS :1:] rotation notj sEestere record’] later the completlgthﬂrst

session, the subject was allowed to rest for 5 minutes and the CROM was removed
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from the subject’s head. The first session data were immediately kept away from

the assessor. The CROM was then positioned to the subject’s head and the data of

ure as the first session. ROM

x@' investigation.

Intraclass correlati alct c.‘ 0 shown the reliability
. ‘ H d

of the assessor in u CROM: The T alue was 1 erpreted as follows: the

o { '.--'.J;

value between 0 — 0.25 indica ie*';f_!: p, 0.25 — 0.50 indicated fair, 0.50 —

0.75 indicat" g ied good to excellent

Vior Y
(Portney & Warki orane yze the data between

1§ |

first and second sesipon with a significant le&’ set at 0.05. Both ICCs and Paired #-

o UL INBRTH AR T e
mﬁ“? b)) E]

qc ange (MDC) were calculated using the formula 1 and formula 2, respectively.
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Formulal SEM =SD x V1-r

SEM, SD and r represent the standard error of measurement, standard deviation

MDC represents thé minima ble change, 1.96 is the standard normal score

associated with aftwo-gailed ¢ eonfidence interval, and the \2 is included to

reflect the fact that thege i iren ' ated with both the first and

second repeated eliability (Piva et al.,

2006).
(7 J

C IV Results -| : - ‘

) i

o W |
ton ANl s Eoi) o et ot b . oo

U

t C‘

NUERIPIE W) RN

qvalues ranged from 0.85-0.98 of the recruited assessor in the use of the CROM to

measure cervical ROM was noted. There was no statistical significant difference
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between the data obtained from the first and second session. The SEM and MDC

ranged from 1.39-2.12 and 3.85-5.88 degrees, respectively. The raw data were

shown in APPENDIX N. \ /

—

Table C.1 The intra '; ) f } Y1 /COE ﬁ\\ h\\{:\ € assessor

. O TR MDC
Variables "V JCCs@ DRVNCTIR S, P
: # - ' (degree)
Flexion 4.66 0.64
Extension / 5.57 0.77
Ipsilateral lateral flexio L (mﬁ | A - : 3.85 0.41
Contralateral lateral ‘ - 2.09 5.79 0.82
Ipsilateral rotation 2.12 5.88 0.81
Contralateral rotation = 7 0. jl -:_ ) ] ' 1.50 4.16 0.86
ICCs, CI, SEM and MDC rep _. ;.}.'_, e cients, confidence interval, standard

error of measurement

-

x

B o

C V Discussion

ﬂUH?ﬂﬂﬂiWﬂnﬂﬁ

The ICC Values from this study ‘re consistent withiuthat of the previous studies
Q(Haaaatﬂnajomo&m;lg maﬂ;]z(@; ﬂna
et al., 2007; Siriprapaporn et al., 2007; Youdas et al., 1991). The SEM and MDC

values are well in the range as noted in the previous studies (Kanlayanaphotporn et
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al., 2009; Kongsawatvarakul & Chiradejnant 2007; Sakuna et al., 2007;

Siriprapaporn et al., 2007). Base on these results, it can imply that the recruited

assessor was reliable in ervical , using the CROM. Additionally,
er the treatment would

the change in the

represent the effectiveness o '
C VI Conclusiorn

The assessor was reliable t '.i'x-,-‘”.-'- ervi - using CROM and the
change in cervical ROM mo e'than 6 deg: er the treatment would represent

the effectivene
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J
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APPENDIX D

Instruction for range of motion in
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Cervical left lateral flexion
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APPENDIX G
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APPENDIX H
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APPENDIX I
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Uo3aN13N3IDININLHAINIIINY (Post-intervention data: 5 minutes later)
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APPENDIX K

RAW DATA OF MAIN STUDY
-

Table K.1 The demographlc ata of \‘ ect ,

Age: h Weight { ~ NDI  Symptomatic
(vea W (k) days) (%) side

)
Subjects Group(x Sex Problem Grade"

1 Rot.  F 24 _ et 5200 180 31 Rt. C2 P 11
2 1 7 s o AN R T Lo R :
3 C F o s | Rt. C3 3 11
4 I F Rt. C2 R v
5 c F Lt. C3 3 -
6 I F Rt. C3 R v
7 cC F Lt C2 R -
8 I F Rt. C3 R v
9 Rot.  F Lt C2 R v
10 Rot.  F Lt. C3 R v
1 I F Rt. C3 3 1
12 C 207 170 620 365420747 Rt C3 R -
13 Rot. | Lt. C3 P 1
14 C —_ 460 Lt. C4 R -
15 I ‘ 54 580 3 650 244  LtC4 R v
16 Rot R v
' fﬁﬁl?ﬁﬂﬁ'ﬁﬁﬂ“fﬂf . -
18 - 160 540 400 Rt c4 3 I
19 Ak R v
AW aﬂﬂim lm”i'mil“mﬂ C
a b 167 745 5475 Lt. C2 R v
2 Rot.  F 2 160 550 2190 400  RtLC3 R v

[0 . . . . .
Rot., I and C groups represent rotation, IPA and control groups, respectively. BDuratlon represents duration of neck pain.

P and R problem represent pre-dominant factor as pain and resistance, respectively. Grade represents grade of mobilization.
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Group Age Height  Weight Durationﬁ NDI  Symptomati S -
Subjects o Sex ) Problem Grade
(years) (m.) (kg.) (days) (%) ¢ side
23 C F 31 1.65 55.0 1,095 15.6 Lt. C3 R -
24 Rot. F 38 1.60 55,0, 1,460 40.0 Lt. C4 R v
25 Rot. 57 A49% | . Rt. C4 P III
26 I e ' Rt. C2 R v
27 C Lt. C4 R -
28 Rot. Rt. C3 R v
29 I Lt. C2 R v
30 C Rt. C5 P -
31 C Lt.C3 P -
32 I Lt. C4 R v
33 Rot. Lt. C4 R v
34 C Lt. C4 P -
35 I Lt. C3 R v
36 Rot. ‘ Rt. C6 R v
37 Rot. I AT W s Rt. C4 P 1l
38 I e . Lt. C4 P 1
39 C Rt. C2 R -
40 Rot. Lt. C4 R v
41 I Lt. C2 R v
42 C Rt. C4 R -
43 Rot. F 1.45 365 31. 1 C4 R v
44 C R -
. CF”IJEM ﬂoﬂ‘m‘iﬂﬂ"iﬂﬁi .
W 1.60 55.0 Rt. C3 R v
P R v
QW aqmm nmmma d -
1.57 64.0 365 44.4 Rt. C4 R v
50 Rot. F 47 1.55 55.0 3,650 28.9 Rt. C2 R v

o . . . . .
Rot., I and C groups represent rotation, IPA and control groups, respectively. |3Duratlon represents duration of neck pain.

3 . . . . T S
P and R problem represent pre-dominant factor as pain and resistance, respectively. Grade represents grade of mobilization.
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Age Height  Weight DurationB NDI Symptomatic

6
Subjects Groupa Sex Problem Grade1t

(years) (m.) (kg.) (days) (%) side
51 C F 50 1.65 48.0 1,095 20.0 Lt. C4 R -
52 I F 39 1.53 30 24.0 Rt. C4 R v
53 Rot. F 51 17.8 Rt. C3 R v
54 C F 51 32.0 Rt. C2 R -
55 C M Lt. C3 R -
56 I F Rt. C3 R v
57 C F Rt. C4 R -
58 I M Lt. C4 P I
59 Rot. F Lt. C4 R v
60 Rot. F Lt. C2 R v
61 I F 4 Lt. C2 R v
62 C M Rt. C3 P -
63 C F Rt. C2 R -
64 Rot. F Rt. C2 R v
65 Rot. F Rt. C2 P I
66 I F 18.0 Rt. C2 R v

p

(08 . . . .
Rot., I and C groups represent rota Duration represents duration of neck pain.

P and R problem repres N -.:'-Elml|||ml||-.Hlulu-‘m’mlurdluIr-mmmiii’—i-i’mnuu-m-m:.- C de I‘epresents grade Of mobﬂization,

E
AULININTNEINS
RN TUNRINYINY



Table K.2 Pre- and post intervention data of subje
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Pain intensity (mm.)

On most " On most
Ipsilateral Contralateral
Subjects At rest painful Flexion painful GPE
rotation rotation
movement movement
\h

pre post pre post pre pre  post pre post pre  post
1 56 30 80 66 46 \ 60 64 62 60 70 2
2 46 40 55 51 54 68 68 64 54 56 4
3 22 11 25 12 42 42 34 42 34 42 2
4 29 20 37 24 42 56 58 60 52 56 2
5 72 72 63 63 42 62 62 62 62 62 3
6 43 12 42 9 40 72 48 58 32 36 2
7 56 42 68 59 38 66 66 64 28 26 3
8 31 28 39 32 54 P 60 40 40 42 40 2
9 65 43 73 65 46 m 60 64 66 72 56 64 3
10 46 38 52 30 56 8 60 30 34 32 38 50 56 66 72 32 38 2
11 64 59 72 70 50 42 "l ﬁ 60 42 38".:1!'I 36 66 56 58 36 32 3
13 48 10 65 13 50 54 62 28 32 2

gl



Pain intensity (mm.)

113

ROM (degrees)

On most On most
Ipsilateral Contralateral
Subjects At rest painful Flexion painful GPE
' rotation rotation

movement movement

pre post pre post pre ‘pre  post pre post pre  post
14 41 41 44 40 46 42 44 50 52 46 50 4
15 62 53 68 68 38 46 44 56 56 56 54 3
16 30 26 61 61 40 56 46 46 28 28 4
17 26 26 49 49 36 54 52 52 46 50 4
18 74 74 100 100 44 52 52 52 26 32 4
19 70 55 100 76 68 68 74 78 44 46 3
20 58 58 64 64 38 54 74 76 50 48 4
21 20 11 33 21 32 52 56 60 56 60 3
22 51 38 76 54 78 62 62 62 42 46 3
23 80 80 100 100 44 44 52 46 42 26 4
24 44 37 51 47 36 64 58 62 56 70 3
25 25 12 24 18 44 -f 400 0 38 38 62 70 56 64 58 66 4
26 72 56 63 u ﬁ ? w HOV] § W Hq ﬂ §7O 62 64 64 70 3
27 28 42 28 34 ‘34 64 64 68 68 64 64 5

pre and post represent pre- intervention and post- intervention data"espectlvely

Q‘Wﬂﬁ\ﬂﬂim Ianenas
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On most 10 On most
) . Ipsilateral Contralateral
Subjects At rest painful Flexion : \\ ‘ painful GPE
\ rotation rotation
movement \ movement
pre post pre post l I ! 5 i\‘}‘m pre  post pre post pre  post
28 52 44 68 61 28 \ 60 56 66 28 40 3
29 54 41 66 60 30 66 66 72 36 36 3
30 62 62 68 68 38 46 56 56 56 54 4
31 44 37 45 44 32 62 60 60 60 60 4
32 37 34 73 69 36 62 80 90 80 90 3
33 36 22 74 51 34 70 70 80 66 74 3
34 64 64 72 72 50 58 56 56 36 32 4
35 20 11 35 8 44 54 56 66 56 66 2
36 86 79 90 86 36 64 32 44 28 38 4
37 34 23 66 57 42 64 68 68 46 44 3
38 39 26 67 48 50 -f 66 68 70 72 50 66 3
39 40 70 76 u ﬁ g w HGV] w H ﬂ §68 68 74 44 42 5
40 55 50 83 66 76 70 68 3

pre and post represent pre- intervention and post- intervention data, respectlﬁly

Q‘Wﬂﬁ\ﬂﬂim 191ANBA
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ROM (degrees)

On most On most
Ipsilateral Contralateral
Subjects At rest painful Flexion painful GPE
' rotation rotation

movement movement

pre post pre post pre ‘pre  post pre post pre  post
41 46 29 38 9 36 62 60 60 66 32 40 2
42 31 31 39 36 54 58 40 40 42 34 3
43 32 17 50 36 40 64 64 70 72 58 3
44 44 41 40 38 60 68 78 80 30 32 3
45 43 39 42 40 40 68 48 50 32 34 4
46 44 32 67 44 56 72 66 78 56 60 3
47 41 36 70 61 56 64 52 58 40 48 3
48 52 43 79 63 50 70 62 66 40 42 3
49 64 58 74 74 56 52 50 52 46 56 4
50 37 21 37 24 64 64 72 72 36 38 3
51 34 29 50 50 50 70 70 68 40 38 3
52 52 34 64 26 44 -f 38p s 38 40 66 70 52 66 46 44 3
53 62 47 85 67 u g a Vj Howzﬁ W Hﬂ ﬂ §60 58 60 36 34 3
54 22 22 25 12 20 ‘24 34 38 34 40 34 38 3

pre and post represent pre- intervention and post- intervention data, respect1€1

Q‘Wﬂﬁ\ﬂﬂim 191ANYNA
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Pain intensity (mm.)

On most
Subjects At rest painful Flexion
movement
pre post pre post pre
55 51 51 69 69 42
56 66 5 66 4 52
57 32 32 50 50 34
58 37 26 70 62 26
59 60 25 78 43 52
60 24 0 31 0 48
61 28 17 51 32 50
62 54 49 66 66 30
63 52 52 68 70 28
64 22 11 46 31 48
65 30 17 50 24 44
66 47 39 92 85 50

pre and post represent pre- intervention a

U
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ROM (degrees)

.ii ]
e K\'.- 1
o

N TR

On most
Ipsilateral Contralateral
painful GPE
rotation rotation

movement

post pre post pre  post
50 54 48 34 36 4
60 50 54 74 68 2
50 58 64 26 28 4
46 48 54 36 42 3
66 64 70 78 80 3
40 50 60 48 50 2
50 60 58 28 30 2
56 66 68 36 38 3
60 56 56 28 40 4
56 54 58 46 56 3
68 66 70 40 48 2
60 52 50 50 48 3

60

911
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"ROM (degrees)

Second repetition

ARIANTAUNM TN

Motio £ r ‘ 'y
i r Fi etiti

Flexion .F', : ?‘i{':‘
Extension A2
Ipsilatera lath
Contralat
Ipsilateral rotation
Contralateral roﬁlm
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APPENDIX N

Ipsilateral Contralateral
Subjects

rotation rotation

1" 2" 1" 2"
1 28" ’ R 30 e o 6 6
2 20 40 ‘ ’i br A AR 50 52 56 54
3 68 66 L6 640 A\ 62 60 58 60
4 48 48 34, 46 4 70 68 56 60
5 32 6 /56t a0 o 4 46 46 70 70
6 52 Sy, = 4 56 58 62 60
7 % 48 42 o 40 40 56 58
8 &-m\ ‘ 54 5 66 68
9 6 - 58 60 66 66

10 34 l! 2 58 56 0 40 32 @ 50 42 56 58

1” and 2" represent ﬁrs‘knglrement and second mwement respectively.

ﬂ‘!JEI’JﬂEWl‘ﬁWEﬂﬂ‘i
’QW']Nﬂ‘iEU UNIINYIA
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APPENDIX O

duled to publish in Thai

Buamanee; T. gjnant, A., Ga am,. C. (2010). The immediate
260 ify nilateral mechanical

neck pain: a pilot Therapy 132): 28-36.
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The i i . of the contralateral cervical rotation maobilization

in unilateral mechanical neck pain: a pilot study
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Tunsimeglaeidonnisdannanm @ endaisn on maost painful movement was significantly

AumLIang decreased with p=0.001 and p=0.012, respectively.

Additionally, the significant increased in active neck

ABSTRACT ign (p=0.04), contralateral rotation (p=0.01)
The selection of the use o nabiliz ‘ i oggmiost painful movement (p=0.001) were

for unilateral mechanical ng ‘ : :|lusion, the contralateral cervical rota-

been followed the Fﬂﬂﬂﬁl : ‘ . i 'l--?”ﬂﬁ"' |S effective in both relieving neck

axperts. It has been s =sled Lo SUGITIE aithdr % SNpE (g improving the active cervical RCOM in the

the ipsilateral postergant A EhiRic de . '-...T':.““- patients.

contralateral cervical rotakidl 7 | ‘ ‘

patiant who has UM@The ofitghe st ofthe use. | Key words: Neck jail, Cervical spine, Mobilization,

que, Fehabilitation

‘x

of IPA technique has bec
no study investigatinghe effs .
the contralateral cénri-:a 4 '
treatment of UMNP. The v b jec e hi- , " Ne s one of the common symptoms
investigata the immedia ‘ - gen eral populations. Approximately 50%
contralateral cervical rotalion teghn ; . ‘ ons experienced neck pain once

lifetime.” About 23% of such patients

1

active cendcal range of motion

of UMNP patients. The research desigrfs ad an incidence of one year recurrence.” Due

posttest design. Ten UMNP patie ',-E;; ge number of patients with neck pain, the
“h 4

age uverZOye s50ld, 1 y at rest at repgrted to be numerous.?

mare than 20- W“ b Basedon-he-talic g8 of neck pain, the majority
and did not tak Qg

@ pain are diagnosed as

daywere recruited | Hl B stutys Gk B {MNP)** MNP refers to neck
fully assessed the pakieats; and identified the treatment pain causing b}r', hanical basis such as poor
dosage including cerwc? EI level treated and sture sport injury, occupational activities, etc.*®
grade sized that the MNP
ATV S WA
cervical mﬂ. The patients mceved the contralateral structures such as ligaments, muscles, facet joints,
cervical rotation mobilization technigue for‘ets of |nten.reﬂaJ disks, or neural tissu erefore the
TR NN RS
data. Mean and standard deviation were calculated regarding to the distribution of symptoms; unilateral
for the demographic data and all variables. Paired and bilateral MNP." Briefly the unilateral MNP (UMNP)
t-test was used to analyze the effect of cervical rotation refers to any symptoms noted on one side of the
maobilization with a significant level set at 0.05. neck, and the symptom can accompany with any

Statistical analy sis showed that pain at rest and pain symptoms in the ipsilateral side of the upper
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extramity while the bilateral MNP refers to any swmptoms and long term effects™ while the effectiveness of the
noted in both the center and bilateral of the neck, use of cervical rotation does not. In consideration of

and the symptoms can accomparry with any v, arthrokinematic movements occurred betwean the

in both sides of the upper extremities, S % & & & & jint sufaces, the cervical rotation mobilization would

Thers are several treatment Sximis b ad g rry affiad more movements than the unilateral PA.'
neck pain and restore the ceniCalTaRg i P e ! movement occurred during cervical
possible that the use of the cervical
treatments.” Physical therags ays A e b ot atiBmebilzation might be more effective than
in the mn—surgllcal U. _ ‘ ' - | ‘\\ blllzauanharafure it was a clear
number of physical ARy i Bt gne 0 ligateth activenass of the contralateral
such patients, for exanglihe \ mabilization in order to provide

exercise therapy anc pi, magipu @t e Sy | idence regarding o use of this technigue in the

for treating MNP :
spinal manipulation and
spinal manipulatio ;
movement applied with high : ‘ t-posttest design was used to
just bayond the end of range of ' e stigate aAimmadiata affects of the contralateral
spinal maobilization is a sel sy ptnitatony ; al rotation technigue in the treatment of UMNP
movements either large or small mo

within an available ROM of i

"‘ts. This study was approved by the Ethical

mittee for Research Involving Human

been suggeste hat [ U seaf Animal in Research, Health
be firstly selectat |-, , ﬁ s, Colleges and Institutes,
might be because |l s (wr sity, Thailand.

the apisode of adve acts such as discomfo @ Subjects ,IJ

headache, dmmess after the application of spinal ﬁ UMNP patiaﬁté attending the Health Sciences

manipul an_that of s ilizatipn,”" " hulalangkom, University were asked
ﬁu % ﬁW%u To b eligible, the patients

for MK ased on the distribution of ST oms.” needed to have their age over 20 years old, neck

It has bean suggasted that a therapist wou‘ﬁrstly pain |nE|tf at rast mora than y on a visual

A RIEIS N NN ST

waould firstly use gither the ipsilateral posteroanterior muscle relaxant and pain killer on the treatment day.
(IPA) technigue or contralateral cervical rotation The patients were asked to fill out a guestionnaire
tachnigque to treat a patient who has unilateral including the demographic data, the duration of
symptoms. Up to date, the effectivenass of the use of symptoms, the area of pain and screening questions for

unilateral P& has been investigated both immediate™ any contraindications for the use of mobilization."
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The patients were excluded if they have any of these as a 100-mm ling; the left and right end was labeled

conditions: (1) the contraindication of mobilization “no pain” and “pain as bad as it could be", respectively.

such as spine infection and recent spinal ractird, & The reliability and validity of the VAS was reported to

sfore and S-minute after the treatment
inclusion criteria were ':=-- eby CalledsUbjects: 2 same VAS to represent their pain intensity. A

\\_;;

idrker 10 quantily the pain intensity.

Py N
’ f [0 I 3 7 t E ROM
of Allied Health Scieng Ll b ‘ . .

\ \\ OM was measured including
invalved in this study. The B rapighv a8 r Epon: ‘Fs :: axle lateral flexion and rotation to both

& Physical therapist & ed to measure the distance from

A physical therapisL

to assess the subjecidth sulecy ; 16521 it s Usina the CROIMa device (Performance Attainment
examinalions, estansh Hg@tre ajine v l age e 55 ‘ trom, Minnesola). The CROM consists
treat all subjects. Addig@nallythe herapist hagd f : a magnetic néck brace and 3 inclinometers
train the manual assessmaent ; : \ frama (Figura 1). The inclinometar in
order to identify a spinal treat@d level ff F sagittal : nerésponds to measure the flexion and
application of the cervical rol@lion frofasie wionsion ROM. The inclinometer in frontal plane
therapy expertwho has both élinica ':fr! b : ; ds 100 measure the lateral flexion ROM. The
degree in manipulative therapy. The i - i ‘ gtar in horizontal plane responds to measure
to validate tha‘ssass RO M. The RDMwas shown to be valid
application of th

studly. The applic
has been explaing

SiWigal movements against the
B Aptoplectronic system.""** The

g re léblllry was reported 10 be

has to set a starting I

on by wiring up the posio oh with int’aclv _J arrelation coefficients (ICCs)

of the targatcarw:al splna in order to localize a set ranging from 0. ?ﬁ to 0.98 and 0.84 to 0.98,

of oscilatory movemen |n-ﬁ:|on direction while Mspechvely St
ai cervical ROM, the
icEall cenvical movermnents

REAREN I NECIT

thety
was responsible to note outcome measures u?udmg pnorm the measurament in a standa siiting position.
gainst
WA A1 TR
Cutcomes measures with a pillow support, hips and knees positioned
Pain intensily about 90 degreeas and both feet flaton the floor. The
The visual analogue scale (VAS) was used to frame of the CROM was then positioned to the
record the pain intensity both at rest and on most subject's head using a velcro strap and the magnetic

painful movement. This scale was shown to all subjects neck brace was positioned on the subject's shoulder.
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The subject was asked to perform each movement important change for active cervical ROM from the
wice and the measurement was noted on the second pilot study was set to ba more than 6 degreas.

was shown that the assessor was elialk sure | ., n UMMP subjects ware recruited in this
active cervical ROMwith the : bjects were excluded because their
to 0.98 which was consish @l8ss than 20 mm. Atotal of ten UMNP

studied, ™" additiona Srangant e -E‘m:-- @reeruited. The demographic data are

\ \ ment data and mean of the change
\ \ \ are shown in Table 2. Statistical

assessor using the CROM leséthah Jidegrens, \\ t pain at rest and pain on most

€ Procedure \\\ a

UMNP patients were@sks h s {112', respectively. Additionally, the

participatea in this study. Re de esmdm.ra %\ a _

then fully explained 1o the subjs Tig ontt atéralrotatlnn(p=0ﬂ1)andon most

measuremants (SEM) l.The mean and S0s of the baseling

standard deviation obtaine o 4

reliability. It was show 7
5 significantly decreased with
sa in active neck extansion
gave consent in writing a ad gt & quest , - alnful ant (p=0.001) were noted.

\ ‘

The physical therapist fully assessk “'“ dbiper e sions

including the amaof pain and the

and identified the traatment dnsage is study was the first report on the immediate

1"-1""?"#" 3 oy
level treated andsgrade 1 LA arEbcenvical rotation technigue

AS5550r was @ _"_'"'_ antion——————inthereatment-o j_‘, bjects. The results suggest

data including s y_ al rotation technigue was

ROM. The subject pec ive pain reduction both at rest and on most
A

repetition of the conts Al
o the identified cernvical si‘la &I when the subject ‘ydlas investigating on ancther mobilization technigue

was in *" The decreased
B mmﬂm TINEN ia i
are significant clinical relevant.™
a alyms
R ﬁ; DNREINE,
c.acul mographic da bles.

eral cervical rotation applied painful movemeant vaiEh is consistent with the previous

esia thiswould
M I Etj[:
the descending pain inhibitory pathway,™

F'EII‘BU ttest was used o anatyze within groups effect. Additionally, the mean of the change in pain intensity
All data were analyzed using the SPSS program atrest of the currant study (15.5 mm)was more than
wversion 17.0 for Windows based ontype one error of that of the previously studies (10.8 mm™, 8.1 mm™).
0.05. The clinical important change for pain on VAS A plausible explanation for the hypoalgesic effect at

was sat to be mora than 14 mm22 and tha clinical rest would be the manner of the application of the
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Figure 1 The cerviai sent the inclinometer in sagittal

plane, frortalg Sents the magnatic neck brace.

Table 1 Demographic dy

Yariak

Sax (malafemala)

Age (years)

Height (m)

Body weight (kg

Duration of neck pain (days) F E; 3

T
Table 2 Baseline and post-reatmeant Jﬁ; Ly

Change value  value

Meck pain intensity {mlllm“teh

ﬁ] UHANUNINUNAT: = o=

Active cen" | range of mavemant ()

: = 0.074

AN TUIN BN IR
Ipsilateral lateral flaxion 364 +45 38642 12129 477 0411
Contralateral lateral lexidn 358158 382+52 28+44 -2.00 0077
Ipsilateral rotation 50.8+5.5 616+ 50 18243 -134 0215
Caonlralaleral rotation 50.4+6.6 62873 46+35 -328 00100

440 £138 510162 f0+42 522 0001

On most painful movement

* represent statistically significant diffierence (p < 0.05)
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technigue. Due to the arthrokinematic movements movement occurred during the rotation technigue
ozcurred during the application of the rotation and to that of the IPA technigue, it is noticed that the rotation

the PA maobilization, the available range of rotafign

technigue would provide more arthrokinematic
mowvement is larger than that of the PA_m » ents than the other. This would result in the
Thiz would therefore allow the therz : levant effect on cervical mobilization.
rotation technique in a larger ranoesalme interpreting these results would be
q L e preting
ﬂe this study conducted with a small

This is matched o the (Se@mMMBNCS Lo W Sample S ier to generalize these results, a
by Maitland et al." It has begis \

and more controllable tham

to investigate alarger number of
mabilization in a large angeit |0, ffrade { BCts. Add » ally, afurthersludwsmdmatedm
ease the subject's @ in. ] v | : | gness of the use of the rotation
hypoalgesic effect at rest aj fiu ‘ unilataral PA mobilization in order
tation technique noted iifthe o br . 0 bestsle! , ippropriate technique for UMNP.
of the IPA technigue notec 5 N
would be explained by #il€ evig .

The use of this technigy alateral cervical rotation mobilization
an increasing in active @ relieving neck pain and improving

extension, contralateral rotation ical ROM in the treatment of UMMNP

changed in aclive

the SEM previous Ertvigsen J. The prevalence
o

A e o population: a systematic
i

n:al revie jJ e literature. Eur Spine J. 2006,

intra-tester raliabiliny OFE rpe

i |
only the change in RO il n most painfu
is considerable to be i:lmcal relevant. This finding 16(6); B34-48.

is mmnslmﬂi with the pr Ioﬁudlas“‘" Qd cote P, CassigyJp, Carroll LJ, Kristman V. The

q m Y] i mﬂ%ﬁﬂ rsa of neck pain in
@ liz atio i aral ion: a population-based

for the 85 0

on the active cervical ROM which is |ncon5|5te¢wrth smdy Pain. 2004; 112“6? -f3.
TR R WYTNE TR

asﬂ tachnigues. When the PA technigue is applied, manual therapy, and genaral practiioner care

this would make the superior arficulation primarily for neck pain: economic evaluation alongside

glided on the inferior aiculation in the PA direction a randomised controlled trial. Bmj. 2003;

while the mtation technigue would make the superior 326(7395): 911.

arliculation glided on the inferior articulation prmarily 4. Binder A. The diagnosis and treatment of non

in both PA and medial directions.” Comparing the specific neck pain and whiplash. Eura
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