Neurophysiological Changes after Botulinum Toxin A Injection in Normal Adults
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Objecive: To evaluate the neurophysiological changes after
intramuscular botulinum toxin A (BTX-A) injection in
normal adults.

Method: Nine subjects were studied by electrophysiological
measurements before and after the 1n]ect10ns BTX-A (5§ 1U,
Botox” , Allergen, USA) was injected in the extensor digi-
torum brev1s (EDB) muscles. Thereafter, electrophysiolo-
gical measurement was followed up during 6 months.
Results: The compound muscle action potential (CMAP)
amplitude of injected EDB muscle decreased significantly
for 8 weeks, a maximal decrement at 4 weeks after in-

jection. CMAP peak area changes over time were nearly
identical to those of CMAP peak amplitudes. The first/fourth
amplitude change of CMAP with 3-Hz repetitive nerve
stimulation decreased significantly for 8 weeks and the am-
plitude following post-exercise activation increased signif-
icantly after injection. There were no significant changes in
F-wave amplitude and latency.

Conclusion: Serial electrophysiological measurements after
intramuscular BTX-A injection into EDB provide useful
information for the neurophysiological change after injection.
(J Korean Acad Rehab Med 2002; 26: 55-60)
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F 470 7.1 mV msZ 71 Agkon FAL 5? 45772 FA
o7 fofstA Hastrh WH Wsks FAF 5 15
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Table 3. Peak Amplitude and Area of Compound Muscle Action
Potential (CMAP) Recorded on Extensor Digitorum
Brevis before and after Injection

Time CMAP amplitude (mV) Area (mV ms)
Before 9.7+1.9 22.0£5.8
After 1 week 4.0+1.0% 8.14£3.3*

2 weeks 3.7+0.6* 7.9£3.6*

3 weeks 3.7+1.4* 7.6+3.5%

4 weeks 3.5+1.5* 7.1+3.3%

6 weeks 4.1+1.0 8.3£3.0

8 weeks 4.4+1.2 9.4£2.7

3 months 4.6%1.5 9.7+3.6

4 months 4.6+0.8 9.9+2.1

6 months 5.0£0.4 11.2+2.5

Values are mean=S.D.
*p<0.01

Table 4. Amplitude and Latency of F-wave and F/M Amplitude
Ratio Recorded on Extensor Digitorum Brevis before
and after Injection

F-wave F-wave latency

Time amplitude (V) (msec) FM ratio”
Before 173£89 48.1+3.6 28.8425.7
After 1 week 98+27* 47.5+3.4 30.9+18.7

2 weeks 89+28* 47.8+4.1 34.7+35.9

3 weeks 100+47 49.3+3.6 32.8+32.4
4 weeks 104£28 50.2+4.0 33.4+13.7
6 weeks 109141 49.4+3.1 35.2+19.6
8 weeks 115£26 51.3+2.4 28.9+14.9
3 months 141£19 50.3+2.1 26.3+3.6
4 months 112+51 47.1+32 23.0+3.0
6 months 141£41 48.7+4.1 234147

Values are meantS.D.

1. F/M ratio means F wave amplitude (UV)/CMAP amplitude
(mV)x10?

*p<0.01
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Table 5. Amplitude Change of Compound Muscle Action Potential
Recorded on Extensor Digitorum Brevis between First
and Fourth Stimulus 3-Hz Repetitive Stimulation and
Following Postexercise Activation before and after In-

jection
Time CMAP amplitgde CMAP amplitgde
change (%) change (%)

Before -2.1£1.5 5.9+8.7
After 1 weeks -4.9+2.7 15.4+3.8

2 weeks -9.8+4.1* 18.1+3.3

3 weeks -10.1£3.9% 12.849.6

4 weeks -11.5+2.1% 15.7+8.7

6 weeks -8.2+4.1 18.7+2.1

8 weeks -7.3+3.1 18.0£6.9

3 months -6.8%2.5 16.0+2.2

4 months -7.0+0.3 36.2+4.2

6 months -6.4+4.8 22.849.4

Values are mean CMAP amplitude change percentage. Negative
integers represent of decrement.

1. CMAP amplitude change percentage between the first and fourth
stimulus 3-Hz repetitive stimulation, 2. CMAP amplitude change
percentage following postexercise activation

*p<0.01

Table 6. Mean Rectified Voltage in Voluntary Motor Activity of
Extensor Digitorum Brevis before and after Injection

Time EDB mean rectified voltage (%)
Before 294+198 (100.0)
After 1 week 60+35*% (20.4)

2 weeks 59+56* (20.1)

3 weeks 56+41* (19.0)

4 weeks 67+52*% (22.7)

6 weeks 69+42*% (23.4)

8 weeks 70£56* (23.8)

3 months 83+72 (28.2)

4 months 90+29 (30.6)

6 months 98+31 (30.0)

Values are mean+S.D.
*p<0.01
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