Lumbar flexor-extensor ratio does
not change with age despite a
reduction in multifidus volume
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Introduction

Equine Clinic

 Trunk musculature is an important contributor to spinal
stability1,2
 Ageing leads to generalised muscle volume loss in a
healthy population3,4
 Benefits of synergistic muscle activity for spinal stability
well reported, but less is known about age-related
changes of relative muscle volume
1Vera-Garcia

et al (2007) Effects of abdominal stabilization maneuvers on the control of spine motion and stability against sudden trunk perturbations.
J Electrotherapy and Kinesiology 17: 556–567
2McGill et al (2003) Coordination of muscle activity to assure stability of the lumbar spine. J Electromyography and Kinesiology 2003;13(4):353–9.
3Takahashi et al (2006) Different changes of quantity due to aging in the psoas major and quadriceps femoris muscles in women. J Musculoskelet
Neuronal Interact 6:201-205.
4Meakin et al (2013) The relationship between sagittal curvature and extensor muscle volume in the lumbar spine. J Anat 2013;222:608-614.
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Aim

Equine Clinic

 To identify trunk muscle volume and volume ratio of
flexors to extensors in young and mature healthy
participants
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Methods
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 Ten healthy asymptomatic males
 young group (YG, n=5)
 mature group (MG, n=5)

 Axial T1-weighted magnetic resonance images (1.5T
Siemens, slice thickness 10mm, TR/TE: 253/7.1ms,
rectangular field of view 80%)
 Muscle volumes (left and right sides) of erector spinae
(ES), multifidus (M), rectus abdominis (RA), psoas
(PS) and lateral abdominal musculature (LA) of the
lumbar spine measured using Analyze (V. 11.0)
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Methods
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 Ratio of combined flexor volume (FV = RA, LA, PS)
and extensor volume (EV = ES, M) calculated
 Data statistically analysed using paired and
independent t-test or their non-parametric equivalent
RA
LA
PS
M
ES
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Results
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 No significant differences in height, weight or BMI
between YG and MG
mean (stdev)
age (years)

height (m)

weight (kg)

BMI (kg/m2)

young

22.4 (0.89)

1.88 (0.08)

82.94 (8.95)

23.48 (1.01)

mature

51.0 (6.16)

1.79 (0.09)

77.24 (7.28)

24.02 (0.75)

 No significant differences between left and right sides
of any muscle in YG
 Right RA volume significantly reduced (p=0.005)
compared to left RA in MG
 All other muscles in MG not significantly different
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Results between group diffs
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 Muscle volumes significantly reduced in MG compared
to YG
 left RA
(19%, p=0.024)
 left PS
(21%, p=0.002)
 right PS
(19%, p=0.016)
 left M
(21%, p=0.016)
 right M
(23 %, p=0.01)

**

*

*
*

*
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Results
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 FV significantly reduced in MG compared to YG (p=0.006)
 No significant differences in EV or FE/EV ratio between
YG and MG
*
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Conclusion
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 Significant reductions in muscle volume primarily found
in the stabilising muscles (PS and M) of the MG
compared to the YG
 Stabilizing muscle atrophy (i.e. M) has been associated
with low back pain
 FV to EV ratio not significantly different
balance between flexor and extensor muscle
volume maintained with age in a healthy
population regardless of muscle volume loss
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Clinical Relevance
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 Cause and effect of volume loss and dysfunction or
pathology is unknown
 Not known if FV to EV ratio is maintained in patients
with back pain
 Reduction of stabilisation muscle volume with age may
predispose to age related instability and contribute to
the development of associated lesions
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