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cients () between observers wer

¢ highly significant at th
ability between observers were small

e level of 0.01 with rranging

from 0.946 to 0.980. These data indicated that the vari
and could be neglected.
Table 5.8
Pearson's correlation coefficient betweer observers
Obesrver 1 Observer 2 Observer 3 | Observer 4 Observer 5
o 1 968" 967 959" 968"
Mo .000 .000 .00
; /2—%4 _—___—_32., 20 20) 22]
T — o 1 946~ 951" 978"
& (2wc°')' .000 .000 .00
i ; 200 a2 20| 20 2:]
b= T i 046" 1 980" 9487
& (24,:)'“00“ o 000 .000 .000
i ; /22! 20 s s s 20| 20 20i
T s W/w 059" 951 980" 1 958"
Sig. (2-tailed) o 45 by g
i : = ________,_?EU /—/__29_ 20 20L 22'
. . o 978" 948" 958" 1
Sig. (2-tailed) 000 2 & ‘000‘
) 20 20 20| 20 20]
(2-tailed)-
ata of trunk extension without

. Correlation Is significant at the 0.01 fevel
LSO.

:‘ f 20 (5 data of trunk flexion wi
SO and 5 data of trunk extension wit

thout

h 1L.SO)

5 data of trunk

flexion with LSO, 5d
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56  Summary

88° without orthosis and 15.24° to 17.92°

ged from 6.16° to 14

Lumbar lordoses ran
d without orthosis, lumbar

qrunk extension with an
24° to 56.88° respectively. Correlation

a significant difference between

with orthosis for trunk flexion. For
g2° to 57.96° and 36.

¢ In addition, there was

lordoses ranged from 39.

among the methods was significan
nk flexion measured by

th and without orthosis measured by Cobb, Centroid, and
gnificant. High inter
lordosis increased when the lu

Cobb and Centroid techniques. However, the

lumbar lordosis of tru

changes in trunk extension wi
observers reliability was

Posterior Tangent methods Wer® insi
mbosacral

depicted. Present results indicated that the Jumbar

orthosis was used in both flexion and extension movements-

73



CHAPTER 6: DISCUSSION

The present study is the first to investigate the effects of a commonly ysed
lumbosaerar orthosis in a local hospital, radiographically by mean of lumbar lordosis, The
Orthosis used was a semirigid orthosis prescribed for low back pain patients to restrict trunk
flexion and extension. Normal, young, and healthy subjects were chosen to acquire
s'8nlﬂcam effects in the evaluation of the use of orthosis. In addition, the BMI of all
Subjects were in the range of normal weight therefore eliminating the probability of

*Soclated low back pain.

Low back pain is an enormous clinical and public health problem that is associated
With high health-care and social cost (Andersson, 1998). The muscles and ligaments
around the lumbar spine may influence posture. Such postural changes can be a source of
low back pain (Murata et a/, 2002). The curvature of the spine is an important variable in
ch"'?derizing postures and movements of the trunk and is of particular interest for the
""d?mandlng of low back problems (Minitski et al, 1998). The relationship between
lumbg, lordosis and low back disorders has received considerable attention and severa]
Methods have been developed to measure the lumbar lordosis, including the Cobb,
Cl'mro]d. and Posterior Tangent methods (Jae et al, 2010). Clinical observations have

SUggested that maintenance of the normal lumbar lordotic curve is associated with the

Prevention of spinal disorders (Tsuji et a/, 2001).

The main finding of the present study is that, lumbar lordosis is different in flexion

d extension movements when lumbosacral orthosis was attached onto the subjects and
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this scenario Indicated that wearing the lumbosacral orthosis caused changes i lumbar
Motion, The higher the lumbar lordosis angle, the lower is the angle of trunk motion, As
ﬂhmmed in Figure 5.11 and Figure 5.12, all those methods indicated increasing of lumbar
""dosls when lumbosacral orthosis was used both in trunk flexion and extension. Present
Tesults indjcate that the lumbar lordosis is higher when the lumbosacral orthosis is attacheq,
The lumboscra] orthosis used in this study was a non-extensible LSO because it was made
of Polyester and nylon materials. Non-extensible LSO provides superior performance in
limiting trunk motion sad increasing trunk stiffness (Cholewicki et al, 2010). The
theoretjcy) analysis stated that 75% of lumbar flexion and extension occur at the
'“'Y!bmaqaj spine thus, LSO was used to restrict these movements and it was expected to
Show significant effect.

In this study, a significant correlation between the methods implemented was
depicteqd In trunk flexion. This is due to the validity and accuracy on measuring the lumbar
lordosis and also referred as Cobb’s method (De Carvalho ef
angle by radiographic analysis
al, 2010), thus it is crucial to compare Posterior Tangent and Centroid methods with this
Bold Standard, Cobb method. Furthermore, it was concluded that a good to high reliability
is associated with the ental Cobb angle for interobserver and intraobserver
a t segm
trunk extension, a significant correlation
Measurements (Tayyab et al, 2007). However, in
Qn only pe bet Cobb method and Centroid method. This may due to
seen between
'"’Pgulam ies of L1 and S1 endplates that confused the observers with several options when
f S1 was often poorly visualized
Urawing the Jines, especially the superior endplate 0
brae (Andreasen et al, 2007). Moreover,
because of the overlying iliac bones or tilted verte

the segmental vertebrae of the lumbar
%ot Cobb and Centroid techniques would consider
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SPine ang this Was not required in the technique of Posterior Tangent method. Harrison e

a/(2001) Stated that these methods have similar reliability of readings but different utilities.

Paired-sample t-test and ANOVA were carried out to compare means of degree of
runk flexjon and extension with and without orthosis. Measurement of the x-ray images
Using Cobb technique concluded that the degree of trunk flexion and extension significantly

Ch&nged when the orthosis was attached. As for the Centroid technique, the significant
Qifference was only shown in trunk flexion and there was no significant change of degree in
runk extension. Both tests indicated that, in trunk flexion and extension measured by
Posterjor Tangent technique concluded that the used of orthosis did not significantly change

the Way the trunk moves. Although the findings were controversial, Cobb and centroid

“‘d\nlqug confirmed that there were positive effects showed by the use of orthosis in trunk

flexion and extension (Cobb technique only).

Studies of lumbar lordosis are important because they provide the information of the
Most mobile segments and frequent sites of trauma, disc problems, degeneration, stenosis,
d instability (Lin e a/ 2001). Among the three methods implemented, Cobb method was
the mosy referred method in the literatures, not only because it was the first established
Method used in assessing radiographic images, but it also provides a simple and quick
Measurement of lumbar lordosis (Chen, 1999b). According to Harrison et al, 2001, the
Centroiq method resulted in smaller measurement of angles compared to Cobb and
Posterior Tangent method was only true for the Jumbar lordosis value of flexion without
Orthosis a¢ referring to the present study. Instead, the lumbar lordosis angles measured by
Centrojg method were highest compared (0 the other methods both in flexion and extension

that differences of up to 10°
With Orthosis, However, it has been stated by researchers p to 71:



nically acceptable (De Carvalho et al, 2010).

thods were thoroughly discuss
easurement error could arise as a

lumbar lordosis angle would be cli
ed in the

Advantages and disadvantages of these meth
Harrison ef al. 2001). M

literatures (Harrison et al, 2000;
oning during imaging

result of differences in subject positi image quality, subject
et al, 2004).

performance and so on (Mannion
que were compared to the

obtained from the Cobb techni
as expected to

In the present study, results
6.1). This comparison W

results obtained from previous researchers (Table

be reliable because of the deploymen! of normal, unimpaired subjects:
Table 6.1 .
c""*'dmd(wm.dwmmm‘fbm
[ A i DO s ot (SD) — Remark
Measured, Mean (SD) Literature, Mean
gras . | Reduction of
M') (')0' W ( ) (.) AUlmf s
/——f
B 535 (139) | —1263)" i{;gy;h —al | 3D model analysis
s e b=5m0 | Thoumie e a mplementation of
xion 16429 | 42 (1.0) 160 00 6.0 (2.0) e e
B i3 040 | —06 65 3D model analysis
- o / l l ﬂ f
Extension 546 (3.5 29(14) -—m 6.0 (1.0) r:lp ement:loc:‘\e ?e i
— pm—
- Lo = _____..-——L__.——'/
indicates amplification of lumbar Jordosis
According to the zed data in Table 6.1, the present study indicated amplifications
in
of lordosis angle In both flexion and extension with orthosis. This finding is in agreement
999b). the higher the lumbar lordosis angle, the lower

With the study carried out by Chen (1
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'S the angle of trunk motion. However, in the study carried out by Huynh er al (1998),
mplification of lordosis angle was only seen in the flexion data. However, in extension,
the lumba; lordosis angle reduced by 0.6°.  As in the study investigated by Thoumie et al
(199g), reductions of 6.0° of lordosis angles were observed in both flexion and extensijon

With orthesis Previous researchers stated that changes in posture of total lumbar spine

dependeg

Particy g, Study. which increased or decreased lumbar lordosis. In addition, lordosis angles

On the individual and the characteristics of the lumbosacral orthosis used in the

e varied i the postural changes caused in individuals by wearing the orthosis (Thoumie
e al 1998). As concluded in the theoretical analysis, the increase in abdominal pressure
tends ¢, “Xtend and elongate the spine. By doing so, the lumbar lordosis was straightened
and the force required in extensor musculature was reduced, thus relieving the compressive
loads Off the spine (Bartelink, 1957). Moreover, lumbar lordosis of low back pain patients
Was lower than normal person (Tsuji et al, 2001). Therefore, any attempt to maintain the
‘ordotic angles should facilitate the increments of these values. Thus, as depicted in the
Presen; Study, the use of lumbosacral orthosis has proven to be a method to increase the

""nba; lordosis angles.

It was difficult to make accurate comparisons between studies because different
Valuation techniques were implemented and different lumbosacral orthoses had been
'n“"“&lled. Moreover, biomechanical effects vary from one orthosis to another (Huynh e¢
4. 199g), As the lumbar spine flexes, the lordosis flattens and then reverses at its upper

! bral body would face more
Yl and as the flexion increases, the surface of the verte 4

tension, anterior tiltin
Yertically ghys increasing the shearing force due to gravity. In extension, anterior tilting
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ncreaseq e lumbar lordosis and was commonly a result of lengthening of the abdominal

Muscles ang possibly tightness in the hip flexors (Norris, 1995).

The quantitative measurement techniques implemented in the present study were
MeCOgnized a5 Degree 1 of automation where manual measurements were applied.
Allhough there were many developed techniques that emerged as methods for quantitative
m"““'!‘mcms, those techniques were improvised from this technique. Results from this

""d"llque were commonly analyzed using data analysis software. Statistical parameters
Such a¢ Standard deviation and correlation coefficient could be obtained automatically
‘hl‘oug}, this software. These methods were easy and fast in obtaining the effects of LSO on
trunk Movements.

In a nutshel, radiography Is the most commonly used method to assess sagittal
SPinal cyryes. Although it is invasive and costly, it provides practitioners with a simple and
Quick ‘echnique of observation. In the lumbar spine, fixation to at least four to five
Vertebea) levels above and below the segment of instability are required to achieve stability
(B"'llel, 2001), Therefore. the use of lumbosacral orthosis is acceptable for those purposes.
It i known that lumbar lordosis, or the degree of lumbar curvature, contributed
S'B’Uflcam]y to maintaining spinal balance (Schuler et al, 2004) and has been considered as
" Important clinical factor among people with low back pain (Hicks et al, 2006). In a
POsition in which the lordosis decreases, intradiscal pressure increased, and the increment
of intradiscy] pressure may become a factor of low back pain (Murata et al, 2002).  Thus
the yge of lumbosacral orthosis can be claimed as a promising alternative tool to facilitate

f increasing the lumbar lordosis
he ["eatment of low back pain because it is capable 0

Ngles,
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CHAPTER 7: CONCLUSION

The present study evaluated the effects of lumbosacral orthosis used In a Joca]
hospita by implementation of radiographic technique. It was focused on the changes of
"imbar lordosts angle when LSO was attached onto subjects in particular movements. The
'm“cy of lumbosacral orthosis used in therapeutic and prevention options in practice can
be ®Valuateq by determination of the lumbar lordosis. Data was obtained using standard
"eaSuremeny methods of lumbar lordosis. Investigators have previously developed
Qifferen fadiographic methods to evaluate lumbar lordosis such as Cobb, Centroid, and
Posterjor Tangent methods which are implemented in this study. These methods resulted in
l"fftau"g In lumbar lordosis angles when the lumbosacral orthosis is attached onto the
Subjecys during trunk flexion and extension. The increment of the lumbar lordosis angles is
“OTelated with the study carried out by Cholewicki (2004) and Minitski et af (1998).
Valyes of lordotic angles for flexion and extension obtained in this study were also
COmpared 0 the results obtained by Huynh et al (1998) and Thoumie et al (1998) by
""p“'"‘mlubn of Cobb technique. It is concluded that, when the LSO is attached, the
loads Increased ths the lumbar lordosis. The higher the lumbar lordosis angle,
'he lower is the angle of trunk motion (Chen, 1999). proved that, by wearing the LSO, trunk

S Motion would be restricted which is believed to reduce the low back pain (Huynh e
* 1998)

This study is an Invasive technique to obtain internal lumbar spine geometry. For

ch as skin markers (Lee et al,
e Comparison of the results, non invasive techniques su g



1995) and external marker videography (Miyamoto et al, 1999) should be applied to the

same subjects to investigate the reliability and accuracy
n investigation of reliability of these methods as

were carried out and indicated that the

of the finding. Nevertheless,

further study should be focused o
determined by observers. Inter-observers reliability
correlations between observers were very high.
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