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EFFECT OF EXTRACORPOREAL SHOCK WAVE THERAPY ON
REDUCTION OF SPASTICITY IN A PATIENT TREATED WITH
BOTULINUM TOXIN TYPE A

Yuki Owa', Kentaro YosHIDA', Kazuaki MAsuDA"-2,
Kenshaku TEer"? and Masahiro ABo>

!Department of Rehabilitation, Aomori Shintoshi Hospital
’Department of Rehabilitation Medicine, The Jikei University School of Medicine

Extracorporeal shock wave therapy has been attracting attention for reducing poststroke spasticity, and
its effectiveness has been demonstrated. However, such treatment is rarely reported in Japan.

In the present study, extracorporeal shock wave therapy was combined with botulinum toxin type A
(BoNT-A) therapy in a patient who had a stroke and had been receiving BONT-A for six years. The patient’s
spasticity had been temporarily reduced with BONT-A therapy, but this hadn’t been maintained and function
hadn’t been improved in the long term. The combination of BONT-A therapy and extracorporeal shock wave
therapy reduced spasticity, improved range of motion and 10—meter walk test results, and demonstrated a
sustained effect on gait. These results suggest the effectiveness of extracorporeal shock wave therapy for

reducing spasticity.

(Tokyo Jikeikai Medical Journal 2022;137:113-118)
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Table 1. Injections of botulinum neurotoxin type A before and after first session of extracorporeal shock-wave therapy
The total doses of the injections of botulinum neurotoxin type A 12 days before the first course of extracorporeal
shock—-wave therapy (ESWT) and that of the injections 86 days after the first ESWT and before the second course of

ESWT were each 400 units. The injection muscle was changed according to the patient’s condition.

Relation to first session of extracorporeal shock-wave therapy

12 days before

86 days after

Muscle Dose Muscle Dose
Upper extremity pectoralis major 50 units pectoralis major 50 units
latissimus dorsi 50 units biceps brachii 50 units
biceps brachii 50 units brachial 50 units
brachial 50 units flexor carpi radialis 50 units
flexor carpi radialis 50 units flexor digitorum superficialis 50 units
flexor digitorum superficialis 50 units
Total 300 units Total 250 units
Lower extremity soleus 50 units soleus 100 units
hamstrings 50 units gastrocnemius 50 units
Total 100 units Total 150 units
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Table 2. Transition in spasticity, according to the Modified Ashworth Scale, before and after extracorporeal shock—

wave therapy

After 1 session of extracorporeal shock-wave therapy (ESWT), elbow extension decreased from 1+ to 1. After 6
sessions of ESWT, there was no change or 1 level of attenuation compared with before the start of ESWT.
Furthermore, after ESWT was conducted again after 104 days, the average level of spasticity decreased by about 1
level compared with that on 117 days before the first ESWT session and just before botulinum toxin type A therapy
was conducted. On 170 days after the first ESWT session, compared with 104 days after the first session, the average
level of spasticity increased by 1 level in the shoulder joints and wrist joints and increased to 1 or 2 in the hip joints.

Relation to first session of extracorporeal shock—-wave therapy

Muscle function 117 days Day of first session 35 days later  Session 104 days later 170 days
before Before After (after 6 Before After later
session session sessions) session session (follow-up)
shoulder flexion 2 2 2 2 1+ 1+ 2
shoulder extension 2 2 2 2 2 1+ 2
shoulder abduction 1+ 1+ 1+ 1+ 1 1 1
elbow extension 1+ 2 2 1+ 2 1+ 1+
wrist extension 2 1+ 1+ 1+ 1+ 1 1+
finger extension 1 1 1
hip flexion - 0 0 0 1 1 2
hip extension - 1+ 1+ 1 1+ 1+ 1+
knee flexion - 1 0 0 1 1 1
knee extension - 1+ 1 1 1 1
ankle dorsiflexion - 1+ 1+ 1 1+ 1+ 1+
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Table 3. Passive and active range of motion before and after extracorporeal shock—-wave therapy

The passive and active range of motion (ROM) improved by 0 to 10 degrees immediately after the first extracorporeal shock—
wave therapy (ESWT) session. After 6 sessions, the change was 0 to 15 degrees in passive ROM and -5 to 15 degrees in
active ROM. After ESWT was performed 104 days after the first session, passive ROM changed from —5 to 25 degrees and
active ROM changed from —5 to 15 degrees compared with that 117 days before the first ESWT session and just before
botulinum neurotoxin type A therapy was conducted. Compared with that after an ESWT session 104 days after the first
ESWT session, the passive ROM 170 days after the first ESWT session was reduced or maintained from —20 to 0 degrees

and the active ROM was maintained from —10 to 0 degrees.

Relation to first session of extracorporeal shock-wave therapy

Muscle function

117 days Day of first session 35 days Session 104 days later 170 days
before Before After later (after Before After later
session session 6 sessions) session session (follow—up)

shoulder flexion 100/50 90/50 100/60 105/60 100/50 110/50 110/45
shoulder extension 20/-10 10/-15 10/-10 20/-10 20/-15 30/-15 15/-15
shoulder abduction 90/45 85/60 95/60 95/55 90/55 95/55 90/50
elbow extension —35/-65 -30/-60 -30/-60 —30/-65 —40/-65 —35/-65 —30/-65
wrist extension -10/-35 -15/-35 —5/-5 -15/-30 -10/-30 -10/-30 —5/-5
hip flexion — 100/80 105/80 105/95 110/100 110/95 100/95
hip extension - 10/5 10/5 15/5 5/0 10/0 -10/-10
knee flexion - 115/105 110/110 130/105 130/95 135/110 135/110
knee extension - 0/0 0/0 0/0 0/0 0/0 0/0
ankle dorsiflexion — -10/~15 -10/~10 5/-15 5/-5 15/-15 0/-10

Table 4. The 10-m walk test before and after extracorporeal shock-wave therapy

The score of the 10-m walk test showed no change from before to after the first session of extracorporeal shock-wave
therapy (ESWT). After 6 sessions of ESWT, the time required had decreased by 7.4 seconds, the number of steps had
decreased by 11, and the stride length had increased by 3.9 cm. The time required 104 days after the first ESWT session was
unchanged from that after 6 sessions (35 days after the first session), but the stride length had increased and the number of
steps had decreased. On the 170th day after the first session, no further change was found, and walking function had been

maintained.

Relation to first session of extracorporeal shock-wave therapy

Muscle function Day of first session 35 days Session 104 days later 170 days
Before After later (after 6 Before After later
session session sessions) session session (follow—up)

Time required (s) 34.7 35.6 27.3 28.9 28.4 27.76

Number of steps 59 62 48 45 43 44

Stride 16.95 16.13 20.83 22.22 22.73 22.73

Cadence (steps/s) 1.70 1.74 1.76 1.56 1.51 1.59
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Fig. 1. Muscle stiffness before and after extracorporeal shock—
wave therapy

Before the first session of extracorporeal shock-wave therapy
(ESWT), muscle stiffness, as measured with shear wave
elastography, was predominantly higher on the paralyzed side
than on the nonparalyzed side. After the first session of ESWT,
the stiffness of both the upper and lower limbs on the paralyzed
side had decreased to that on the nonparalyzed side. The
decreased muscle stiffness after the first session of ESWT was
maintained even after 6 sessions of ESWT.
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