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Effects of botulinum toxin type A for spastic
foot in post-stroke patients enrolled in a
rehabilitation program

Efeitos da toxina botulinica tipo A no pé espastico em pacientes pdés-acidente
vascular encefalico inseridos em programa de reabilitacao

Leonardo Halley Carvalho Pimentel™?, Francisco José Alencar’, Leonardo Raphael Santos Rodrigues’,
Francisca Cléa Florenco de Sousa? Jodo Batista Mendes Teles?®

ABSTRACT

The objective of this study was to evaluate the effects of botulinum toxin type A (BTX-A) on spastic foot in stroke patients in a rehabilitation
program. Method: Hemiparetic stroke patients (n=21) enrolled in a rehabilitation program were divided into two groups. The first group (n=11)
received a total of 300Ul BTX-A, and the second group (n=10) received 100 Ul BTX-A. All patients were assessed at baseline and 2, 4,8 and 12
weeks after injection for Modified Ashworth Score, time walking 10 meters, and the Functional Independence Measure (mFIM) motor score.
Results: The higher-dose group exhibited a significant improvement in spasticity, and both groups showed an improvement in time walking
10 meters and mFIM, with no significant differences between them. Conclusions: Our findings suggest that gains in gait velocity and func-
tional independence were not correlated to BTX-A dose.
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RESUMO

0 objetivo deste estudo foi avaliar os efeitos da toxina botulinica tipo A (TXB-A) sobre a espasticidade de membro inferior em pacientes
pds-AVE em reabilitacao. Método: 21 pacientes hemiparéticos foram divididos em dois grupos que receberam doses de TXB-A de 300Ul
(Grupo 1) e 100Ul (Grupo 2) e foram avaliados antes da injecao e 2, 4,8 e 12 semanas ap6s, quanto a escala de Ashworth modificada, tempo
para andar 10 metros e escore motor da Medida de Independéncia Funcional (MIFm). Resultados: O grupo que utilizou dose mais alta teve
melhora significativa da espasticidade. Ambos os grupos tiveram melhora do tempo para andar 10 metros e da MIFm sem diferenca signifi-
cativa entre eles. Conclusoes: A melhora da velocidade de marcha e da independéncia funcional nao foram correlacionadas com a dose de
TXB-Ana amostra analisada.

Palavras-chave: toxina botulinica tipo A, acidente vascular cerebral, espasticidade.

Only 25 percent of stroke patients return to the everyday
level of participation and physical functioning of community-
matched persons who have not experienced a stroke'% Not
surprisingly, quality of life tends to be higher among patients
with better functioning than those with worse functioning®.
Ambulation and activities of daily living (ADL) are major
goals in stroke rehabilitation programs, and patient progno-
sis is associated with several variables*.

Spasticity is one of the factors that affect the process of
functional rehabilitation in stroke. Spasticity arises because

of the loss of myotatic reflex inhibition that results from an
upper motor neuron lesion®. Botulinum toxin type A (BTX-A)
is one of the most potent biological toxins that acts by blo-
cking neuromuscular transmission by inhibiting acetylcholi-
ne release, and it is a well-known treatment for post-stroke
spasticity, despite some variations among dose protocols®.
The Functional Independence Measure (FIM) is a scale
employed worldwide to assess independence levels in diffe-
rent conditions, including stroke’. The scale is subdivided
into motor Functional Independence Measure (mFIM) and
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cognitive scores. FIM measures the physical assistance or su-
pervision needed for self-care using scores for toilet, dressing,
bathing, eating, and mobility*.

Our objective was to evaluate the effects of lower-limb
BTX-A injections in post-stroke hemiparetic patients on
spasticity, gait velocity, and motor functional independence
during participation in a rehabilitation program.

METHOD

This study was a randomized, prospective, double-blind
trial. Patients were recruited from a reference rehabilita-
tion center in Teresina, Brazil, if they had a diagnosis of
stroke (ischemic or hemorrhagic) with a post-stroke period
of at least 6 months, hemiparesis with spastic equinus foot
(Ashworth score 3 or 4 in a range from 0 to 5), were ambulant
with or without assistance or devices, were available to at-
tend rehabilitation therapies activities at least 4 days/week
in the next 3 months, and were able and willing to perform
the required assessments. Patients with dementia or global
or comprehension aphasias were excluded, as were indivi-
duals with a history of BTX-A injection or anticoagulant
therapy. Informed consent was obtained from all patients en-
rolled. The study was approved by the regional institutional
research ethics committee.

The first investigator interviewed all patients about their
clinical and demographic characteristics (age, gender, time
since stroke, stroke type, and hemiparesis side) and managed
clinical assessments at baseline and during all phases of the
study. Patients were randomized into two groups by the se-
cond investigator. The third investigator then injected BTX-A
into every patient included in the study.

The first group received a 300UI BTX-A injection distri-
buted thus: a) 100 Ul into each head of the gastrocnemius, di-
vided into two points: the first point into the midbelly and the
other one about 5 cm proximally toward the popliteal fossa;
b) 100 UI into soleus, divided into two points from about 2
cm of the calf midline bilaterally below the distal gastrocne-
mius protuberance. The second group received 100 UI BTX-A
distributed into the midbelly of both heads of gastrocnemius.
The injection sites were determined according to palpation
and anatomic landmarks®’. A constant dilution (100 units in
2 ml 0.9% saline, Botox [Allergan, Irvine, CA]) was used for
every patient, and the total dose was equally distributed in
every injected muscle point.

Throughout the entire study, all patients from both groups
were enrolled in a rehabilitation program and performed
physical activities (aquatic physiotherapy and/or motor phy-
siotherapy, with the goals of gait training and improvement
in range of motion, and occupational therapy with the goal of
training ADL). These therapies were attended at least 4 days/
week for at least 40 minutes/day.

Clinical assessments were made by the first investiga-
tor at baseline and 2, 4, 8, and 12 weeks after BTX-A injec-
tion, according to the following variables: a) Ashworth score:
ankle muscle tone was evaluated according to the modified
Ashworth Scale in a range from 0 to 5; b) time walking 10 me-
ters: time to walk 10 meters with or without assistance and/
or devices, measured in seconds; and ¢) mFIM: FIM score,
considering only the parameters of motor assessment in a
range from 13 to 91.

Patients who missed at least one evaluation of the follow-
up were excluded.

Statistical analysis

Kolmogorov-Smirnov tests were performed to evaluate
normality of the data and to choose between parametric and
nonparametric tests. The two groups were compared with
regard to categorical variables (demographic and clini-
cal) using Student’s t-test, the Mann-Whitney U test, and
Fisher’s exact test (the latter was chosen because of the exis-
tence of frequencies <5), as appropriate. The effects of BTX-A
on the two groups were compared using Student’s ¢-test for
time walking 10 meters and mFIM (with Pearsons correla-
tion to analyze associations) and the Mann-Whitney U test
for Ashworth score (with Spearman’s correlation to analyze
associations). A significance level of 0.05 was employed for all
statistical tests. All analyses were performed using Statistical
Package for Social Sciences software for Windows, version
12.0 (SPSS, Chicago, IL).

RESULTS

Initially 30 patients with spastic hemiparesis after stroke
were screened. Four did not meet the inclusion criteria, and
five qualified patients were lost during follow-up. The clinical
and demographic baseline characteristics of the remaining
population are displayed in Table 1. As a result of randomiza-
tion, there were no significant differences between the two
groups with regard to age, gender, affected side, or symptom
duration. The mean mFIM score at baseline was 65.3 (£15.1)
in group 1 and 70.0 (+9.4) in group 2 (p>0.05).

Table 2 lists the mean Ashworth scores, time to walk 10
meters, and mFIM variables at baseline and follow-up. There
were no significant differences between the two groups in re-
lation to time to walking 10 meters or mFIM at baseline, or
at any follow-up evaluation. Considering the Ashworth score,
there was a significant difference between the two groups
after 8 and 12 weeks of BTX-A injection, with a significant im-
provement in group 1 at both time points. These results are
summarized in Table 3.

No severe adverse effects were reported during the study.
Two patients from Group 1 experienced mild calf pain just
after injection, but this disappeared in 2-3 days.
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Both groups exhibited successive improvements for mFIM 1 (r range from 0.851 to 0.928, p<0.001) and Group 2 (r range
in all evaluations, with no significant difference (Figure). from 0.675 to 0.888, p<0.032).
There was a positive correlation between gait velocity and
mFIM at baseline and at every follow-up evaluation in Group
DISCUSSION

Table 1. Clinical and demographical characteristics at . . .
erep The FIM scale is widely used to assess functional im-

baseline.
Group 1 Group 2 p-value provement in patients with various physical limitations,
Variables (SD) -
(n=11) (n=10) (two-tailed)

Mean age in years 50.5 (+6.8) 479 (+3.8) 0.309

Median 51 48 77.5 1

[Rangel [34-59] [42-54]
Gender 0.395

Female 7 4

Male 4 6 787
Mean time since 41.6 (+63.4) 34.5(+33.8) 0.721
stroke in months

Median 11 16 72.5

[Rangel] [6-193] [6-89]
Stroke type 1.000 %

Ischemic 7 7 IS

Hemorrhagic 4 3 701
Hemiparesis side 0.670

Right 5 6

Left 6 4 67.5
Mean time walking 10 35.7 (£7.3) 34.9 (6.1) 0.782
meters before BTX-A

Median 34 33.5

65 -8 Group 1

[Range] [27-48] [28-45] - Group 2
Mean mFIM before 65.3 (£15.1)  70.0 (+9.4) 0.406
BIX-A T T T T T
Median 69 68 0 2 weeks 4 weeks 8 weeks 12 weeks
[Range] [41-88] [61-86] Time
SD: standard deviation; BTX-A: botulinum toxin type A; mFIM: motor Func- Figure. Course of motor Functional Independence Measure
tional Independence Measure. (mFIM) at follow-up evaluation.

Table 2. Mean values (SD) of clinical assessment variables at baseline and follow-up evaluations.

Variables Baseline 2 weeks 4 weeks 8 weeks 12 weeks
Mean (SD) Group1 Group2 Group1 Group2 Group1 Group2 Group1 Group2 Group1 Group 2
Modified ashworth 3.3 3.4 3.0 3.3 2.0 2.7 17 2.7 1.6 3.3
score (+0.5) (+0.5) (+0.8) (+x0.7) (+1.0) (+0.8) (+0.8) (+x0.8) (+0.9) (+0.7)
Time walking 10 35.78 34.90 35.82 34.90 35.09 32.80 3118 31.00 30.82 31.90
meters (+7.29) (+6.06) (+7.49) (+6.30) (+6.76) (+6.53) (£7.01) (+5.50) (+718) (+5.63)

65.27 70.00 66.82 72.30 69.73 7410 72,82 76.30 75.09 77.90
(£15.10) (£9.39) (£15.48) (£9.71) (£15.59) (£8.75) (£15.57) (£9.36)  (£14.90) (x10.06)

SD: standard deviation; mFIM: motor Functional Independence Measure.

mFIM

Table 3. Analysis of clinical assessment variables at baseline and follow-up evaluations.

Ashworth score Time walking 10 m mFIM
t p-value t p-value t p-value
Baseline -0.593 0.560 0.281 0.782 -0.851 0.406
Week 2 -1.633 0.358 0.302 0.766 -0.960 0.349
Week 4 -1.711 0.098 0.788 0.440 -0.781 0.444
Week 8 -2.616 0.012* 0.066 0.948 -0.613 0.547
Week 12 -5.318 0.0001* -0.381 0.707 -0.501 0.622

* p<0.05. mFIM: motor Functional Independence Measure.
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including those with sequelae of stroke. The FIM consists of
18 items that can be classified into two groups to assess both
motor function (13 items) and cognitive function (5 items)™.
Reliability coefficients for motor items of the FIM scale are
generally larger than those for the items in the cognitive sub-
scale'. A recent study suggested that the FIM motor score
and the patient’s performance in ADLs are important predic-
tors for post-stroke prognosis™

Spasticity results in limited functional capacity and increased
inactivity after stroke. The modified Ashworth Scale, which eva-
luates the sum of the interference of biomechanical and neu-
ral components in passive stretching, is the most common tool
used for grading spasticity after a stroke. The treatment of spas-
ticity with BTX-A and physical therapy is suggested to improve
functionality in patients with marked spasticity after a stroke®*.

Gait restoration is a major goal of neurological rehabili-
tation. Intensive gait training in patients after more than 6
months of injury results in significant gains in the FIM scale
and in life-role participation'’. Before starting therapy, a com-
prehensive assessment is necessary to evaluate deficits and
remaining functions, and a wide variety of therapeutic pro-
cedures have to be adapted to the individual situation'. The
improvement in gait pattern tends to be accompanied by
increased in performing ADLs. In this study, the time to walk
10 meters was associated with the motor functional inde-
pendence score in all phases.

Frequent therapy attendance is important for successful
rehabilitation. In a study of patients admitted to a speciali-
zed Canadian rehabilitation service that involved an average
37 minutes/day of therapies (including physiotherapy and
occupational therapy) FIM gain was associated with length
of stay and the total amount of time in occupational thera-
py'e. Persons 55 years or older who had a stroke, regardless of
race or ethnicity, seem to benefit from inpatient medical re-
habilitation, with the most functional gains occuring during
therapy and in the first month after discharge".

In the last few decades BTX-A has been described for
the treatment of equinus foot following stroke'®*. It was re-
ported to induce significant improvements in the Ashworth
score using the BTX-A, as well as in gait speed, but the latter
was not significant®. Another study reported that the use of
BTX-A for equinovarus foot in lower-limb post-stroke spas-
ticity was associated with a small but statistically significant
increase in gait velocity”. BTX treatment results in improved
joint mobility and ankle kinematics and, in some patients, in-
creases in positive work, suggesting better gait performance?.
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