
Invited Commentarv 
In this study, the authors selected a subset of individuals 
from the Finnish twin cohort and described a fascinat- 
ing, innovative approach to investigating muscle mor- 
phology and its relationship to several factors. The use of 
axial (transverse) view lumbar magnetic resonance 
images (MRIs) provided a high-resolution, in vivo rep- 
resentation of lumbar muscle cross-sectional area (CSA). 
The authors report that genetic and environmental 
factors had a much stronger association with lumbar 
muscle CSA than factors related to physical activity did. 

These findings are quite thought-provoking, although 
there are some limitations with this descriptive design. 
Classifying twins as "discordant" is a challenging task 
involving multiple variables. In this study, the classifica- 
tion appears to be based on the judgment of the 
examiners rather than the use of specific numeric cutoff 
points. As the authors point out, twins often choose 
similar lifestyles. Thus, although a large sample was 
studied, a relatively small number of discordant pairs 
were used for comparison of the effect of certain activi- 
ties (eg, weight lifting). The nature of lumbar MRI 
required the subjects to be imaged while positioned 
supine without actively contracting their muscles. Thus, 
distortion of the lumbar muscles by the superincumbent 
mass of the body may be a concern relative to describing 
their cross-section. Nonetheless, several interesting 
issues arise. 

The role of lumbar muscles in contributing to spinal 
function and low back pain (LBP) has been heavily 
investigated, with evidence demonstrating the presence 
of anatomic and physiologic impairment of spinal mus- 
cles in many people with LBP.1-4 Studies have shown 
that, in certain patients, there is a reduction in lumbar 
muscle peak torque3 as well as in concentrations of 
muscle enzymes.' Other have demonstrated a 
decrease in lumbar muscle CSA. These studies were 
primarily cross-sectional in nature. The temporal associ- 
ation of these abnormalities, therefore, is uncertain. 
Specifically, did these abnormalities predispose the sub- 
jects to symptoms, or were the abnormalities the result of 
movement inhibition resulting from symptoms? 

It is generally believed that stimuli that increase a 
muscle's "strength" concomitantly increase its CSA. 
Thus, one would expect that subjects who were more 
physically active and subjects with higher body mass 
would have larger muscle CSAs than subjects who were 
less active or had to sustain less body mass. In this study, 
the body mass index was weakly associated with muscle 
CSA, and, with the exception of one pair of twins who 

reported large differences in weight lifting (strenuous 
versus moderate), there was no increase in CSA as a 
function of weight lifting. The implication is that the 
training effect of weight lifting was not large enough to 
reflect differences in lumbar muscle mass. 

As the authors indicate, strengthening exercises for the 
lumbar muscles are commonly used. Treatment goals - 
typically relate to reducing pain and improving task 
performance, although increasing muscle mass may not 
be relevant. This hypothesis is supported by Parkkolla et 
al,4 who reported a poor association between the size of 
back muscles and maximum isometric torque produc- 
tion in patients with LBP. This phenomenon (ie, discor- 
dance between muscle mass and muscle performance) is 
often observed anecdotally in patients with extremity 
dysfunction. For example, it is common to observe 
patients who have symmetrical peak torque of the quad- 
riceps femoris and hamstring muscles in the presence of 
thigh girth asyrnmetry following reconstruction of the 
anterior cruciate ligament or following recovery from a 
ruptured Achilles tendon.Wsuming that the muscle 
CSA is not substantially influenced by exercise and 
remains relatively constant during the rehabilitation 
process, one must consider that other mechanisms, such 
as improved motor control, account for measurable 
improvements. Thus, although muscle CSA is highly 
linked to familial aggregation, the degree to which this 
linkage predicts muscle performance and dynamic sta- 
bility of the spine is unclear. 

Muscle CSA may or may not be indicative of information 
that could be used in the diagnostic process. A critical 
loss of muscle mass should suggest that a muscle can no 
longer perform a task adequately. Without further 
research using longitudinal designs, the meaningfulness 
of muscle CSA in relation to impairments and disability 
remains unknown. If this information were available, it 
should improve the diagnostic usefulness of the muscle 
CSA. 

At present, lumbar MRI is an expensive test that is 
typically reserved for those people with a likelihood of 
serious spinal disease or  those who are considered to be 
surgical candidates.Wew MRI protocols, such as "fast 
scan," allow examiners to obtain images in a short period 
of time while dramatically reducing patient costs. Thus, 
the measurement model proposed in this study may 
become more feasible for clinical research.' In such an 
instance, correlations of CSA to pain, physiological 
impairment, functional limitations, and disability may be 
determined. 
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We appreciate Dr Beattie's good comments, and, in 
general, we agree with them. Two recent 
address some of his queries. With regard to the link 
between familial aggregation, cross-sectional area (CSA) , 
and muscle performance and dynamic stability, we 
found the CSAs of the paraspinal muscles to be signifi- 
cantly associated with performance on an isokinetic 
lifting test (rho=.46-.53), although not with psycho- 
physical lifting or static back muscle endurance.' Famil- 
ial aggregation accounted for 56% of the variance in 
isokinetic lifting, with CSA explaining less than 1% of 
the remaining variance. On the question of the temporal 
association between CSA and back symptoms, we found 
a weak, but significant, cross-sectional association 
between CSA and frequency of low back pain (LBP) in 
the preceding year, but we found no predictive power 
for CSA and future LBP among subjects with no LBP in 
the preceding year.' 

indicated by the differences between co-twins. The mean 
difference is equal to the common exercise recommen- 
dation of "2-3 times a week (Tab. 3). 

When discussing our results related to the small role of 
weight lifting and other physical activity, we have to 
underline that our study was within the range of normal 
activities among "healthy" adults. The effect of physical 
activity would probably have been different if we had 
compared contrasts outside a normal range, such as 
immobilized people versus active people. 

Laura E Gibbons 
Tapio Vidernan, MD, DMSc 
Michele Crites Battii, PhD, PT 
Jaakko Kaprio, hlD, PhD 
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