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A Study on the Effects of Botulinum Toxin A Injection for Lower Limb Spasticity in Children

Hidetsugu NAKATSUKASA, Makoto FUNATSUKA, Mutsuki SHIODA,
Kyoko HIRASAWA and Makiko OSAWA

Department of Pediatrics, Tokyo Women's Medical University School of Medicine

Botulinum toxin A treatment (BTX-A) has been indicated for lower limb spasticity of children with cerebral
palsy since 2009, and has now begun to be widely used. Seven children who received BTX-A injection were
evaluated (age range: 4-10 years, mean: 6.3 years). Four children had periventricular leukomalacia, one had cere-
brovascular disease, and the remaining two had an unknown origin. Three children had hemiplegia. Four chil-
dren had diplegia, which was asymmetrical in one. The injected muscles were the gastrocnemius and the tibialis
posterior muscle. We analyzed range of motion of the ankle joint (ROM), Modified Ashworth scale (MAS), Gross
motor function measure (GMFM), and Gross motor function classification system (GMFCS). MAS showed im-
provement in four children. All of the children without improvement were under the age of five. ROM showed
improvement in all children. Children who had asymmetrical symptoms tended to have severe ROM limitations.
GMFM showed improvement in six children, but no change in the one remaining child. Children who showed less
GMFM improvement tended to have asymmetrical symptoms. In our study, BTX-A was found to be less effec-

tive in young children, those with asymmetrical symptoms, and those with severe ROM limitations.
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Table 1 Clinical background

Age Gender Symptom Underlying disease Orthosis GMFCS
1 5 Girl Diplegia ELBW, PVL - 1
2 5 Girl Diplegia Twin, PVL + 2
3 8 Girl Diplegia Twin, PVL - 1
4 4 Boy Hemiplegia (right) CP (unknown origin) + 1
5 4 Girl Hemiplegia (right) Cerebrovascular disease + 1
6 8 Girl Diplegia (left dominant) ELBW, PVL + 1
7 10 Boy Hemiplegia (left) CP (unknown origin) + 1

CP: cerebral palsy, PVL: periventricular leukomalacia, ELBW: extremely low birth weight, GMFCS:

gross motor function classification system

Table 2 Method

Number of Interval Laterality Dose (U/kg)
injections (months) GC TP
1 1 Bilateral 2.0 1.0
2 5 Bilateral 40 20
2 1 Bilateral 20 1.0
3 1 Bilateral 20 1.0
4 1 Right 20 10
2 35 Right 40 2.0
5 1 Right 20 1.0
2 35 Right 40 20
3 4 Right 52 23
4 4 Right 5.2 2.3

6 1 Left 20
2 5 Left 20 10
3 7 Left 20 20
7 1 Left 2.0 1.0
2 5 Left 33 20

(mean: 4.6)

GC: gastrocnemius muscle, TP: tibialis posterior muscle
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Table 3 MAS and ROM results

MAS

ROM (degrees)

Evaluation Time to
Age Symptom point Changes R L Changes peak effect
1 5 Diplegia Before 2 10 5
1 2 15 10 1 week
2 2 No change 15 10 +5 (improved) 1 month
2 5 Diplegia Before 2 10 15
1 2 No change 15 20 +5 (improved) 1 month
3 8 Diplegia Before 2 5 0
1 1 Improved 20 15 +15 (improved) 1 month
4 4 Hemiplegia Before 2 -10 —
(right) 1 2 5 @ — 2 weeks
2 2 No change 0 — +10 (improved) 2 months
5 4 Hemiplegia Before 3 =20 —
(right) 1 2~3 -15 - 1 week
2 2 -5 - 1 week
3 2 -5 — —
4 2 Improved -5 — +15 (improved) —
6 8 Diplegia Before 15 — 0
(left dominant) 1 1 — 5 1 month
2 1 — 10 1 month
3 1 Improved — 10 +10 (improved) 1 week
7 10 Hemiplegia Before 3 — -5
(left) 1 2 — 5 2 months
2 2 Improved — 5 +10 (improved) 1 month

ROM: range of motion of the ankle joint, MAS: modified Ashworth scale
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Table 4 GMFM and GMFCS results

GMFM
A Symptom Total POH(I}SQ())f D POI?},;Z(;f E Changes Improvements GMFCS
1 5 Diplegia Before 245 35 57 Lifts one foot 1
After 255 37 65 +10 Walks on a straight line 1
Hops on one foot
Walks up, walks down
2 5 Diplegia Before 227 31 47 Walks on a straight line 2
After 228 31 48 +1 Jumps forward 2
3 8 Diplegia Before 259 37 69 Lifts one foot 1
After 261 38 70 +2 Hops .on one foot 1
4 4 Hemiplegia Before 249 36 60 Hops on one foot 1
(right) After 250 36 61 +1 1
5 4 Hemiplegia Before 231 29 55 1
(right) After 231 29 55 +0 1
6 8 Diplegia Before 260 38 69 Jumps (both feet) 1
(eft dominant)  Afrer 261 38 70 +1 1
7 10 Hemiplegia Before 259 38 68 Lifts one foot 1
(left) After 261 39 69 +2 Hops on one foot 1

GMFM: Gross motor function measure, GMFEFCS: Gross motor function classification system

Points of D: index of standing ability.
Points of E: index of walking, running, and jumping ability.

HOYETH-7". Kim 5OMETIEBTX-A L
5 GMFM-88 D #E X 26~66 HTHolz& LTWw
50 BEMONRBBIZBNT, ThFETREICLY
EEEESMEIE L TW2IBS, BTX-AWE D 2 4,
3 7%bb Tabled, 5 TRTLIICELR-722THHE
D ETHEL-FIRRMICIIRERELTH S L
Ez, SHEL T2 HDEEGEE L.

GMFCS I3 ARMATIIEILZ RO Lh o2, &
i3 GMFCS i FFlREL LTATHTH 5 & F
HBEOHRE L —HT 5"

AW FEDREERBI THRESERNEIT DD - 72 & &
Zbhl-0i, FE (BXUOLEAEDOKZ VI
JE), BETERTO ROM HIRRASK & W 6l, SEREOEH]
Thotz.

BTX-A DIEFEHEOYNE ) F—¥ a v T}, i
EHOA Ly FHEETHSH, FHRERSELAED
REWFITIEBUIICMEST 2L TREOZ ML Y
FRIBEHT 5T, L) ROM BIR2S#®L 2 Y, i
FHICLAEBMEIRILL BB ESbN TS,

FlEE, —BRAICIREERD SBRMET 5 AR
EENTWAEYY, SEDFEA DK TIRERIEN
DHEIEICDFIEDDH 5 Z EARBENT. HERO
FEEBHELTVwEL L, FRIBICHNS EELRT
W, BEBLTELZEBLTHRIZEP#ELLALD
Ly FRIESHIC QO WEAMB R bz, EDH)

T, MEICL VBEEIRON L holzzd, [BL
(TR ATLABRTEHENTLES ] E0HITE
Bh o DRz BEEE N ERETEENE
PolzBRO—D2E LTI, BOERZHELLV
EWVWIBROEDEZ LN, BIZFTRENRR
Bl hoTH, BHOEBRL T Lo EE A S
BEOUELR/TCVIERBEZERL T 5. EE,
BTX-A ORBENREZBH T HTFICROBEMRE S
FTwBHEDDHLY. L LERRT, 3 CICHE
FEORRMEL, BIEITOME A R/- L, SEIRBIEIT B
DO H R 23 L v (Modified Tardieu scale ® R1-R2
A3 10 BRI FEFITIE BTX-A DREGE SRz
WEBZETLEEDRTWEY?,

BN RICBERZS 2 5RTICEL T, 48
EHW R, EFAOTFILELEZ LN
72, 5 ROBEE LT, BB QOL 0F
BIFHE OBE BT S5 e,

B W

YRigk <, THEMEZMEINB7HIIHL T
BTX-A %47\, BRI ROM, H1THEDUE% R
W7z, SEOBE CTIEERENOHEEI DR R DH
AT ENRBEINT

AWFFRICBWCTIRNEE T LR E LT ERKE

—E110—



Table 5 GMFM-88 details
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1 2 3 4 5 6 7
52  On the floor, pulls to stand at large bench 3/3 33 3/3 3/3 3/3 3/3 3/3
53  Standing maintains, arms free, 3 seconds 3/3 3/3 3/3 3/3 3/3 3/3 3/3
54  Holding on to large bench with one hand, lifts R foot, 3 seconds 3/3 3/3 3/3 3/3 33 33 3/3
55  Holding on to large bench with one hand, lifts L foot, 3 seconds 3/3 3/3 3/3 3/3 33 3/3 3/3
56  (Standing) maintains, arms free, 20 seconds 3/3 3/3 3/3 3/3 33 33 3/3
57  (Standing) lifts L foot, arms free, 10 seconds 172 1/t 2/3 1/1 00 3/3 3/3
58  (Standing) lifts R foot, arms free, 10 seconds 172 1/ 2/2 2/2 2/2 2/2 2/3
59  Sit on small bench, attains standing without using arms 3/3 3/3 3/3 3/3 33 3/3 3/3
60  Attains standing through half kneeling on R knee, without using arms 33 /1 3/3 3/3 171 3/3 3/3
61  Attains standing through half kneeling on L knee, without using arms 33 171 3/3 3/3 1/1 3/3 3/3
62  Lowers to sit on floor with control, arms free 3/3 3/3 3/3 3/3 3/3 3/3 3/3
63  Attains squat, arms free 3/3 3/3 3/3 33 171 3/3 3/3
64  Picks up object from floor, arms free, returns to stand 3/3 3/3 3/3 3/3 3/3 3/3 3/3
65 2 hands on large bench: cruises 5 steps to R 3/3 3/3 3/3 3/3 3/3 3/3 3/3
66 2 hands on large bench: cruises 5 steps to L 3/3 3/3 3/3 3/3 33 33 3/3
67 2 hands held: walks forward 10 steps 3/3 3/3 33 33 33 33 33
68 1 hand held: walks forward 10 steps 3/3 3/3 3/3 3/3 33 33 3/3
69  Walks forward 10 steps 3/3 3/3 3/3 3/3 3/3 3/3 3/3
70  Walks forward 10 steps, stops, turns 180°, returns 3/3 3/3 3/3 3/3 3/3 3/3 3/3
71  Walks backward 10 steps 33 3/3 33 33 33 3/3 3/3
72 Walks forward 10 steps, carrying a large object with 2 hands 33 3/3 33 33 33 33 33
73 Walks forward 10 consecutive steps between parallel lines 20 cm apart  3/3  3/3  3/3 3/3 3/3 3/3 3/3
74  Walks forward 10 consecutive steps on a straight line 2 cm wide /3 01 3/3 3/3 2/2 3/3 3/3
75  Steps over stick at knee level, R foot leading 3/3 3/3 3/3 3/3 1/1 3/3 3/3

76  Steps over stick at knee level, L foot leading

77  Runs 4.5 m, stops & returns

78  Kicks ball with R foot

79  Kicks ball with L foot

80  Jumps 30 cm high, both feet simultaneously

81  Jumps forward 30 cm, both feet simultaneously

82  Hops on R foot 10 times within a 60 cm circle

83  Hops on L foot 10 times within a 60 cm circle

84  Walks up 4 steps, holding 1 rail, alternating feet
85  Walks down 4 steps, holding 1 rail, alternating feet
86  Walks up 4 steps, alternating feet

87  Walks down 4 steps, alternating feet

88  On 15 c¢m step, jumps off, both feet simultaneously

3/3 33 33 33 0/0 33 3/3
3/3 0/0 33 3/3 33 33 3/3
3/3 3/3 33 33 33 33 3/3
3/3 3/3 33 33 33 33 3/3
1 /1 33 22 /1 2/3 2/2
3/3 1/2 3/3 3/3 3/3 3/3 373
0/1 0/0 33 01 00 33 373
0/r 00 01 33 3¥3 1/1 0/1
3/3 3/3 33 272 33 33 373
2/3 2/2 33 22 33 3/3 3/3
2/3 170 3/3 0/0 2/2 3/3 3/3
02 00 33 00 11 3/3 3/3
33 0/0 33 33 00 33 373

before/after
0=does not initiate, 1 =initiates, 2= partially completes, 3=completes.
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