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THE EFFECT OF 6 TREATMENTS WITH BOTULINUM NEUROTOXIN TYPE A
FOR PATIENTS WITH UPPER LIMB HEMIPARESIS AFTER STROKE

Mari Kenmoku?, Kai Muratal, Kensuke TacucHi, Tomoko Tanakal,
Nobuyuki Sasaki?, and Masahiro Aso?

‘Department of Rehabilitation, The Jikei University Hospital
?Department of Rehabilitation, The Jikei University School of Medicine

Spasticity, a sequela of stroke, inhibits functional recovery and affects lives in various ways. An agent
for treating spasticity — botulinum neurotoxin type A (BoNT-A) — has been prescribed at The Jikei
University Hospital since 2008 and is strongly recommended by the 2015 revision of the Japanese Guidelines
for the Management of Stroke. However, repeated, long—-term administration of BONT—A and rehabilitation in
the chronic phase, which is 6 months after onset, has rarely been reported. Therefore, in the present study we
investigated the recovery of upper limb function in patients with severe hemiplegic who had been treated with
BoNT-A 6 times. The subjects were 13 patients (9 men and 4 women; mean age, 56 years) who had had
upper limb function of Brunnstrom stage 3 for 6 years or more since the onset of symptoms and had been
treated with BoONT—A at our hospital 6 times from November 2010 to the end of December 2016. The
conditions diagnosed in these patients were as follows: cerebral infarction, 2 cases; cerebral hemorrhage, 11
cases; right hemiplegia, 3 cases; and left hemiplegia, 10 cases. The mean time since stroke had been 75
months. Upper limb function was evaluated with the Fugl-Meyer Assessment (FMA) scale and the modified
Ashworth scale (MAS). The FMA is a comprehensive battery of exercise for patients with hemiplegic after a
stroke. The upper extremity items of FMA indicate “Part A: shoulder/elbow/forearm”; “Part B: wrist”; “Part C:
finger action”; and “Part D: cooperative movement/speed.” These evaluations were investigated up to Pre 7 as
a result of injections from Pre 1 to Pre 6 and 6 times before the first injection. Significant differences were
found among the total scores of FMA of the upper extremities at times Pre 1, Pre 2, and Pre 4. Part A of the
FMA showed a significant difference in all of Pre 1 and Pre 2 to Pre 7. The MAS confirmed a significant
difference in elbow function between Pre 1 and Pre 2. Improvements of FMA aggregate item scores and Part
A scores and of the MAS score of the elbow were obtained with a combination of BONT-A administration
and occupational therapy in patients who had had severe hemiplegia of Brunnstrom stage Il for 6 years or
longer. Therefore, our results suggest that for patients with chronic, severe upper limb paralysis the
continuation of long—term BoNT—-A administration and occupational therapy will sustain the improvement of
upper limb function.

(Tokyo Jikeikai Medical Journal 2017;132:161-7)
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Table 1. Clinical characteristics
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of studied patient (n=13)

The first time

Age (years old) 56.5 4+ 10.11
Grnder (number, %) male : 9 (69.2)
female : 4 (30.7)
Type of Strok (%) cerebral infarction : 2 (15.3)

intracerebral hemorrhage : 11 (84.6)
Time after stroke (number) 75+ 74.32
Dominant (%) Right paralysis : 3 (23.0)
Left paralysis : 10 (76.9)
Brunnstrom recovery stage of upper extremity (%) I : 13 (100)
Brunnstrom recovery stage of finger extremity (%) 10 :10 (76.9),
O:2 (153), I :1 (7.6)

Table 2. Self training program at our hospital
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Table 3. Changes in each number of times after injection

Prel Pre2 Pre3 Pre4 Pre5 Pre6 Pre7
FMA Total 27.31£9.2 30.8 £ 7.2 30.3 7.1 31.3£7.7 29.1=%7 28.3 £6.21 27+£5.7
Part A 19.9 +5.8 224+ 46 23.0 £ 6.5 2441 +4.5 23+4.2 22.9+3.8 224+4.1
MAS Elbow 3.21t1.4 2.2+0.8 2.5+ 1.0 2711 2.6+ 1.1 3.1+1.2 3+1.6
Data are mean = SD
FMA: Fugl-Meyer Assessment; MAS: modified Ashworth scale
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Fig. 1. Changes in FMA (Total of upper limbs)
Changes in FAM total score of upper limbs and sores from the
1st to the 7nd pre injection, >¢ < 0.05, compared with baseline.
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Fig. 2. Changes in FMA (Part A)

Changes in FAM score of Part A and sores from the 1st to the
7nd pre injection, 3¢ < 0.05, compared with baseline.
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Changes in MAS score of elbow and sores from the 1st to the j 7 j i':F‘ﬂ:nlgi 5 il bVC\b f cEER
7nd pre injection , 3 < 0.05, compared with baseline. WL, TREICEZEZBENZUNEY T —2 3>

Table 4. Number of injections of botulinum neurotoxin type A into muscles (Duplicates in muscles injected BONT-A)
Muscle First injection Second injection Third injection Fourth Injection Fifth injection Sixth injection Total
Latissimus dorsi 13.8 +21.3 (7.30%) 10+18.8 (4.80%) 7.6+ 18.0 (3.90%) 12.5+21.0 (5.30%) 26.9 + 22.6 (12.90%) 24.6 =+ 23.4 (10.90%) 7.60%
Pectoralis major  28.4 + 23.8 (14.50%) 10+ 18.8 (4.80%) 30.7 + 24.3 (15.60%) 33.3 + 24.3 (14.10%) 37.6 = 20.8 (7%) 36.1+18.6 (16%) 13.90%
Biceps brachii ~ 23.3 £ 32.6 (16.40%) 43.8 = 27.6 (21.20%) 42.3 £ 16.7 (21.40%) 54.1 & 23.7 (24.70%) 43.0 £ 24.6 (20.60%) 60.0 - 18.8 (26.70%) 22%
Pronator teres  13.0 20,8 (18.40%) 20.7 +23.6 (10%) 10.7 +15.4 (5.40%) 14.1 +18.2 (6.70%) 146 +22.0 (7%) 13.8+21.3 (6.10%) 7%

E:ﬁ;?igcarpl 176225 (9%) 21.9 +29.4 (10.60%) 7.6+ 18.0 (3.90%) 4.1+18.0 (3.50%) 7.6+ 18.0 (3.60%) 10.3 243 (4.60%) 5.80%
r':a'gf;"'s“’p' 307243 (15%) 284+ 23.8 (13.80%) 28.4 & 23.8 (14.40%) 33.3 + 22.6 (15.20%) 18.4 + 23.4 (3.80%) 23.4 + 22.9 (5.100%) 13%
’E:g?‘gr’]gdg""r“m 6.9+ 132 (3.50%) 16.9+21.9 (8.20%) 3.8+9.2 (1.80%) 4.1+133 (L.70%) 0 (0%) 23+7.9 (1%) 2.70%

'S:L'J%%gg:‘s‘”“m 415+ 11.6 (21.10%) 40£17.9 (19.40%) 43.8 + 13.8 (22.20%) 40.8 + 14.5 (19.10%) 36.9 £ 17.7 (17.70%) 31.5+ 22.4 (14%) 18.80%

Eﬁ;ﬁgpo"'c's 42478 (2.10%) 30.7+7.21 (1.40%) 6.1+92 (3.10%) 2.0+6.6 (0.80%) 5.3%10.0 (2.60%) 6.1+ 149 (2.70%) 2.20%
Adductor pollicis 7.3+ 9.3 (3.70%) 11.1+104 (5.40%) 153+8.4 (7.80%) 16.6 = 18,5 (7.70%) 17.6 % 16.7 (8.40%) 16.1+13.3 (7.10%) 6.30%

Flexor pollicis 0 (0%) 0 (0%) 0 O%) 15+53 (0.70%) 0 (0%) 0 (0%)  0.10%
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