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ABSTRACT. The muscle blood flow (MBF) in m. trapezius
was studied in 7 subjects with fibromyetic pain syndrome
hefore and during treatment with ultrasound (1 Watt/cm?)
nnd during placebo treatment, using the local '**Xe-washout
technique. MBF in the fibromyotic muscles was significantly
reduced during ultrasound treatment (p <0.05) compared to
the blood flow before the treatment and during placebo
ireatment 1.57+ SEM 0.52 and 2.51+ SEM 0.43 ml/100
g/min, respectively. In 6 normal trapezius muscles the mean
MBF was 2.30+ SEM 0.44 ml/100 g/min before ultrasound
trentment and 2.31+ SEM 0.41 ml/100 g/min during ul-
trasound therapy. MBF decreased in a lidocaine blocked
Mbromyotic muscle during ultrasound treatment while no
¢[Tect on MBF was detectable during ultrasonating a normal
lidocaine pretreated muscle. It is concluded that ultrasound
treatment decreases MBF in fibromyotic muscles and that
this is paradoxical effect of ultrasound might be due to a
direct effect on the vessels or a local release of vasoactive
substances in the fibromyotic muscles.
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It is generally believed that treatment of fibromyot-
ic muscles with ultrasound induces an increase in
muscle blood flow. Recently we have shown that
blood flow in fibromyotic muscles is not reduced
compared to normal muscles (2).

In this study we have measured the blood flow in
libromyotic muscles before, during and after treat-
ment with ultrasound, using the **xenon clearance
method.

METHODS

I'he study was carried out in 7 volunteers all suffering
{rom chronic, localized changes in the consistency of m.
lrapezius (trigger points), these being the points from
which the actual pain could be provoked.

Muscle blood flow was measured in the supine position
uller at least 30 min rest at a constant room temperature of

22-23°C, using the local '“3Xe-clearance method as de-
scribed in details elsewhere (4, 6). After injection of 0.1
mCi '*¥Xe dissolved in isotonic saline (0.1 ml) into the
trigger point a thin layer of glycerine was applicated on the
dorsal side of the m. trapezius over the depot. A Nal
scintillation detector was placed 15 cm over the radioac-
tive field on the ventral side of the muscle. This procedure
made it possible to measure the MBF during ultrasound
therapy.

15-20 min after the injection the disappearance of
%xenon was monitored at 20 sec intervals and followed
for at least 6 min before the ultrasound treatment. The
ultrasound was then applied using a Siemens Sonostat 623
with continuous output, | Watt/cm?. The sound head was
moved in circles at a constant rate over the trigger point.
When the washout of the tracer was monoexponential for
at least 6 min the subjects were told that the treatment
with ultrasound was changed to another intensity and the
procedure was continued with 0 Watt/cm? until the wash-
out of the tracer was monoexponential in at least another 6
min. Each experiment was terminated by a series of
isometric contractions of the m. trapezius in order to
check that '**xenon washout could be increased when
exercise hyperemia occurred. Thus we were sure that the
tracer depot had been injected into the muscle and not into
subcutaneous tissue.

Six experiments were performed in which MBF was
measured before and during ultrasounding normal
trapezius muscles. In one subject MBF was examined
before and during ultrasound treatment 75 min after injec-
tion of lidocaine into the trigger point (4 ml, 1% lidocaine).
The same procedure was performed in one subject with-
out any symptoms from the trapezius muscle.

Muscle blood flow was calculated from the slopes of the
washout curves using the equation:

f =Kz, -\ -100 (ml/100 g/min)

where K., is the rate constant and A=0.7 the tissue to
blood partition coefficient.

Linear correlation by the least squares’ method, and
Wilcoxon rank sum test was used to analyse the data. As
limit of significance was chosen p=0.05. Informed consent
was obtained after the subjects had been explained the
purpose and risks by the examination.
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Table 1. Muscle blood flow (MBF * 1 SE, ml[100 g[min) before and during treatment with ultrasound and
during placebo treatment in 7 subjects with myofasciel pain syndrome

MBF MBF

before MBF placebo MBF

(refy) ultrasound (refy) (ref, +ref;)/2
A 3.60+0.08 1.1610.06 2.26+£0.06 2.9310.01
B 1.90+0.04 0.65+0.06 1.71+0.08 1.81£0.09
€ 0.85+0.03 0.33+0.04 0.94+0.03 0.90+0.04
D 5.251£0.05 4.4610.04 3.65+0.16 4.45+0.17
E 2.34+0.06 2.02+0.04 1.90£0.09 2.1210.11
F 2.7410.06 0.991+0.06 3.83+£0.28 3.2910.29
G 2.06+0.03 1.40+0.04 2.1310.05 2.10+0.06
Mean 2.68 1.57 2.35 2.51
+1 SE 0.53 0.52 0.39 0.43
p< 0.05¢

@ Ref, + ref,/2 compared to MBF during ultrasound treatment.

RESULTS

The mean blood flow in the fibromyotic muscles
was 2.68+SEM 0.53 ml/100 g/min before the ul-
trasound treatment. During treatment the mean
blood flow was 1.57+SEM 0.57 ml/100 g/min. After
the treatment the mean blood flow increased to
2.35+ SEM 0.39 ml/100 g/min. The MBF in the
fibromyotic muscles was significantly reduced
during ultrasound therapy (p <0.05), Table 1.

Ultrasounding normal muscles induced an in-
crease in MBF in 3 and a decrease in 1 subject. In
two subjects the MBF was practically unaffected by
ultrasound treatment (Table II). In one lidocaine
pretreated fibromyotic muscle the ultrasound in-
duced a decrease in the blood flow from 0.88+0.03
ml/100 g/min before the treatment to 0.59+0.06
ml/100 g/min during ultrasound treatment.

In one normal lidocaine blocked muscle the blood
flow was 2.47+0.07 ml/100 g/min before the ul-
trasound treatment. During ultrasound therapy
MBF was 2.48+0.12 ml/100 g/min.

DISCUSSION

The ultrasound treatment induced a decrease in the
resting blood flow in all the fibromyotic muscles,
and during the subsequent placebo ultrasound
therapy the MBF increased to values near the val-
ues before ultrasounding the fibromyotic muscles.
it has previously been shown that ultrasound has no
significant effect on MBF immediately after ul-
trasound treatment of normal muscles (I, 5). Our
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results show that the MBF during ultrasound
therapy is not significantly altered.

The reason for the paradoxical effect of ul-
trasound on MBF in fibromyotic muscles is un-
known.

Ultrasound may aiter nerve conduction velocity
(3). However, we observed a decrease in blood flow
during ultrasound treatment of a lidocaine blocked
fibromyotic muscle while no effect of ultrasound on
MBF in a normal lidocaine blocked muscle was
detectable. This indicates that the paradoxical re-
sponse of ultrasound on fibromyotic muscle blood
flow might be due to either a direct effect on the
vessels or a local release of a vasoactive substance
maybe from sympathetic nerve endings.

We conclude, therefore, that any beneficial effect
on fibromyotic muscle is not due to an increase in
MBF since ultrasound therapy decreases the blood
flow in fibromyotic muscles.

Table 1I. Muscle blood flow before and during ul-
trasound treatment (1 Wattlcmy) in 6 nomral sub-
Jects

Before During
2.26+0.11 2.40%0.10
3.89+0.13 2.6910.29
2.6710.10 3.671£0.10
2.8010.09 2.8410.11
1.251£0.02 1.33+£0.05
0.95+0.03 0.97+0.04

Mean 2.30 2.31

+1 SE 0.44 0.41
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