Persistent Change of Blodd Flow in Trapezius
Muscles caused by Low Frequency Stimulation
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Fig.1. Experimental procedure. *™TcO, (74 MBq/0.1 ml at
each point) was injected into the bilateral trapezius muscles.
Intramuscular injection point was 10 cm lateral from the C7
spinous process and 2.5 cm deep from the skin surface. Two
stimulation electrodes were placed on the medial and lateral
side of trapezius muscles. Low frequency TENS (calibrated at
1 Hz, 3 Hz, or 10 Hz ) was given for three minutes.
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Fig.2. Experimental schedule.
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Fig.3. Time activity curve of *"TcQ,~ clearance in trapezius Fig.4. MBEF at Initial rest phase in four groups. Values are
muscles. A representive case from each group is shown. <, expressed as X 1 SD. There was no significant difference
Control group; O, 1 Hz stimulation group; A, 3 Hz stimulation among the four groups.

group; X, 10 Hz stimulation group. The radioactivity was
reduced gradually over a period of 10 min. At TENS phase, the
reduction was accelerated in 1 Hz stimulation group, 3 Hz
stimulation group and 10 Hz stimulation group, but not in
control group.
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Fig.5. MBF at three phases. Values are shown as a percentage of MBF at Initial rest phase and expressed as means = standard deviation.
(A) Control group. (B) 1 Hz stimulation group. (C) 3 Hz stimulation group. (D) 10 Hz stimulation group. The symbol * denotes the
statistical significance at the level of p<0.05. MBF at TENS phase was significantly higher than MBF at Initial rest phase in three
stimulation groups. MBF at 2nd rest phase returned to the baseline level in 1 Hz stimulation group and 3 Hz stimulation group, whereas
MBF in 10 Hz stimulation group remained high.
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Abstract

In orthopaedic treatment, transcutaneous electrical nerve stimulation (TENS) is performed to relieve pain and improve
muscle strength. However, change of muscle blood flow during electrical stimulation is still unknown. Using *™Tc-
pertechnetate clearance method, blood flow of trapezius muscles and its change by low frequency stimulation was assessed in
this study. Fourteen healthy people agreed to participate in this study. They were divided into four groups (control group, 1 Hz
stimulation group, 3 Hz stimulation group, 10 Hz stimulation group) according to the strength of low frequency stimulation.
*mTc-pertechnetate was injected into the trapezius muscle. The radioactivity of *"Tc-pertechnetate before, during and after
TENS was traced using a y -camera. Muscle blood flow in absolute values was then calculated based on the time-activity
curve. Absolute value of muscle blood flow at rest was 6.0 = 2.0 ml/min/100g. Muscle blood flow during TENS was
significantly increased compared to that before stimulation. Muscle blood flow after TENS returned to the baseline level in
1Hz stimulation group and 3 Hz stimulation group, whereas muscle blood flow in 10 Hz stimulation group remained high. The
results of this study indicate that the metabolic vasodilation occurred persistently in 10 Hz stimulation group, but did not
occurred in 1 Hz and 3 Hz stimulation group. Clinically 10 Hz stimulation is desirable to maintain the increase of muscle
blood flow even after TENS. Using “"Tc-pertechnetate clearance method, the absolute value of muscle blood flow and its
continucus change during contraction can be measured. This method is useful in assessment of muscle blood flow.



