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(Introduction and Objectives)

Muscle weakness, the decrease in muscle contractile force, is a characteristic clinical finding in
myopathies. To date, only a few studies have dealt with force measurements in myopathies
especially in the clinical setting. Recently, determination of muscle contractility using the
mechanomyogram (MMG) has been shown to correspond to force measurements. In addition,
post-activation potentiation (PAP), the increase in muscle confractile force after maximum
voluntary contraction (MVC), has also been shown to reflect muscle contractility as well as the
proportion of type 2 muscle fibers in a given muscle. This study was performed to determine:
(1) if the MMG can be used to measure PAP in lieu of force measurements, (2) if there is a
difference in MMG-PAP between normal and myopathic muscles and (3) if a Jow PAP corresponds
with abnormality in type 2 muscle fibers from biopsied muscle of myopathic patients.
{Methodology)

The correlation between MMG-PAP and force-PAP was first evaluated in 12 normal subjects. The _
MMG was obtained by a small uniaxial accelerometer (model MP101-10, Medisens, Sayama,
Japan) attached to the skin over the mid-belly of the biceps brachii muscle during percutaneous skin
stimulation before and after MVC. PAP was defined as the % increase in either MMG peak-to-peak
amplitude or peak force amplitude after MVC. After establishing a direct correlation between
MMG-PAP and force-PAP, the same method was then applied to study MMG-PAP in 16 patients

with myopathies, 16 disease and 25 normal controls. Mean fiber diameters and the proportions of




type 1 and 2 fibers in biopsied biceps brachii muscle in 8 myopathy subjects were determined and
compared with the corresponding MMG-PAP values.

(Results)

There was a significant positive correlation between force-PAP (197+148%) and MMG-PAP
(135+68%) immediately post-MVC (p<0.05). This correlation was still found 9 seconds
post-MVC when the potentiation showed a gradual parallel decline to 114+89% and 74+46% above
pre-MVC values for the force and MMG respectively. The mean MMG-PAP in myopathies
(66+53%) was significantly lower than those of the disease (128+34%; p<0.005) and normal
controls (120+56%; p<0.005). Patients with non-dystrophic myopathies, including those with
myositis, had significantly lower MMG-PAP values (38+20%; p<0.005) than those with muscular
dystrophy (148+23%), whose values did not differ significantly from either the disease or normal
control groups. MMG-PAP did not clearly correlate with either type 2 fiber atrophy or type 2 fiber
disproportibn based on muscle biopsy analysis of myopathic patients.

{Discussion and Conclusions)

The significant positive correlation between MMG-PAP and force-PAP shows that MMG-PAP
measurement may be used as an index of force-PAP. MMG-PAP may provide a simple and direct
assessment of the mechanical component of muscle contraction. The significantly lower
MMG-PAP in non-dystrophic myopathies compared to disease and normal conirols reflects
impairment in muscle contractility in this subject group. MMG-PAP may therefore become a
valuable non-invasive tool in augmenting routine clinical electrophysiologic studies especially in
evaluating muscle contractility in these patients. MMG-PAP does not seem to reflect abnormal
muscle fiber anatomy. However, it may prove to be helpful in documenting physiologic
derangements in muscle contractile function that would otherwise be difficult to detect by either

routine electrophysiological examinations or biopsy methods.

(Clinical Neurophysiology; 2005 % #B#7&)
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