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The effect of pain relief on dynamic changes in lumbar curvature
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ARTICLE INFO ABSTRACT

- -
prmp— Lumbar curvature i importantin the assessment of low back pain (LEP I & often reparted that changes = =, :'.7- le) o)
Received 26 April 2012 in curvature seen in LBF sulferers are an adaptive response to pain. Studies investigating this hypothesis "o" "r' H
fleceived in revised form employing an experimental pain reliel model have failed to isolate pain relief in their interventions.
a “'Z{:‘I’;“s': bor 202 Therelore the purpose of this study was to investigate the immediate effects of pain relief on dynamic
Accepted 12 Septem Jumbar curvanure,
e —— Twenty acute and 20 chronic LBP sulferers had their dynamic curvature measured using a novel fibre- -
rapmuts optic device during flexion, extension and lifting befare and after administration of oral znalgesics. Peak Bq = u > og 6]:
Jain v curvature changes were ecamined using paired t-tests, numbers of responders to pain re fef and changes Al —
e in kumbar curvatore saquencing were compared between groups using Chi-squarsd testing ) 54 T [e]
Low back pain Asignificant reduction in movement evoked pain was achieved. A sigrificant reduction in kyphosis at
end range flexion and lifting was identfied for the acute LB group following pain reliel. No significant
differences were observed for the chronic low back pain (CLEF) group. Neither the acute nor chronic LB
sroup were mare likely to respand to pain relief by demonstra ting alterations in peak curvature or in
lumbar sequencing behaviour
These results demonstrate simple targeted pain relief did not result in gains in peak curvature chal-
lenging the assum ption of movement alteration being possible through pain reliel, Dynamic changes in
curvature as displayed by sequencing showed that neither acute nor chronic LBP sulferers were more
likely to respond 1o pain relief
£ 2012 Elsevier L. All rights reserved.
1. Introduction Recently 2 novel fibre-optic device has been used for curvature

Lumbar curvature measurement has been proposed to be an

p comp of the physical ination of low back pain
(LBP) sufferers (O'Sullivan, 2000, 2005; Dankaerts et al., 2006,
2007). It is evident that lumbar curvature can affect the activation
levels of the trunk muscles (0'Sullivan et al, 2002, 2006) and the
line-of-action of the erector spinae musculature (McGill et al.,
2000; Singh et al, 2011). It is also understood that the degree of
load sharing across a motion segment is affected by curvature as is
the load tolerance of specific anatomical structures (Adams and
Hutton, 1980, 1982; Adams et al, 1980; Gallagher et al, 2005).
Therefore measuring curvature is important to understanding the
function of the lumbar spine.
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measurement which is able to provide a continuous representation
of spinal shape inthe sagittal plane. This can be achieved within the
clinical environment and the device has been shown to be valid and
reliable in the measurement of spinal curvature (Williams et al,
2010, in press-a) as well as being able to determine sequencing of
curvature change (Williams et al,, in press-a).

These studies are in ‘with those i igating range of
motion (ROM) in LBP sufferers, demonstrating that LBP sufferers
often display reduced lumbar ROM or curvature (Shum et al,
2005a,b, 2007ab; Williams et al, 2010, in press-a-b). This has
been suggested to represent an adaptive response to minimise pain
provocation (Shum et al., 2005a). If this were the case then the
elimination or reduction of pain should result in a restoration of
ROM or curvature. Previous authors have demonstrated little or no
effect of pain relief on ROM (Lilius et al,, 1989; Davis and Kotowski,
2005). In contrast to these findings Jarzem et al. (2005) demon-
strated that transcutaneous electrical nerve stimulation (TENS)
induced pain relief resulted in significant gains in flexion and
extension ROM. Unfortunately they failed to adequately report the
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Table 3
AFZA BE&o IE T35 &3t &7 > A BF ATA 58 F 550] F5HA 243 =
34 97 2y B
Pre VAS Post VAS p Pre VAS PostVAS p
(mm) (mm) (mm) (mm)
Flexion 44 (23) 21 (24) 0.005 39(18) 9(18) 0.004
Lifting 35 (19) 6 (13) <0.000 64(19) 36(27) 0.001
Extension 43 (17) 16 (20) 0.000 52 (22) 24 (24) <0.000
Whole lumbar spine Lower lumbar spine
Pre Post Diff Pre Post Diff
ALBP
Flexion
Curvature (°) ~54(9.8) ~23(9.8) 3.1(2.1)" ~3.3(70) ~2.2(62) 1.1(20)
Lifting
Curvature () —1.3 (13.5) 14 (12.9) 2.7(2.6)" —0.8(8.0) 14(8.5) 2.2(2.9)
Extension
Curvature () 401 (17.5) 453 (166) 5.2(9.9) 26.3(11.3) 29,7 (12.8) 3.4(9.7)
CLBP
Flexion
Curvature (°) ~13.1(8.1) 127 (7.7) 0.4(4.8) _6.4(49) 67 (5.7) _0.3(34)
Lifting
Curvature () 135 (9.4) “118(119) 1.6(3.6) 5.7(65) ~52(90) 0.5(36)
Extension
Curvature (°) 465 (11.9) 457 (122) _0.8(6.0) 30.0(147) 29.3(144) _0.6(55)
%__75-_ %i}oﬂ [q_% -9__7"__ :ﬂLo]g ‘iﬂil‘ Kinetic Ergocise based on Movement Analysis
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