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Early physiotherapy after injection of botulinum
toxin increases the beneficial effects on spasticity
in patients with multiple sclerosis
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Objective: To determine whether additional physiotherapy increases botulinum
toxin type A effects in reducing spasticity in patients with multiple sclerosis.

Design: A single-blind, randomized, controlled pilot trial with a 12-week study period.
Subjects: Thirty-eight patients with progressive multiple sclerosis affected by focal
spasticity and who were observed at the Multiple Sclerosis Centre operating in the
S. Andrea Hospital in Rome.

Interventions: For intervention all patients received botulinum toxin type A; the
treatment group also received additional physiotherapy to optimize management
through passive or active exercise and stretching regimens.

Main measures: To measure objective and subjective level of spasticity, patients
were assessed at baseline, 2, 4 and 12 weeks post treatment by Modified
Ashworth Scale and visual analogue scale.

Results: \When compared with the control group, we found a significant decrease
of spasticity by Modified Ashworth Scale (P<<0.01 by ttest) in the treatment
group at week 2 (2.73 versus 3.22), week 4 (2.64 versus 3.33) and week 12 (2.68
versus 3.33). The mean (%) difference in Modified Ashworth Scale score between
baseline and the end of follow-up was -0.95 (26.1) in the treatment group and
-0.28 (7.7) in the control group (P<<0.01). The combined treatment proved also to
be more effective by visual analogue scale (P<<0.01) at week 4 (6.95 versus 5.50)
and at week 12 (7.86 versus 6.56) but not at week 2 (5.18 versus 5.50; P=0.41).
Conclusions: Our data suggest that physiotherapy in combination with botulinum

toxin type A injection can improve overall response to botulinum toxin.

Introduction

Multiple sclerosis is a common demyelinating disease
that affects young adults. Spasticity is one of the most
important symptoms experienced by patients, both
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because of its frequency, but also because of the
impact on daily life. It is only when spasticity inter-
feres with function that it needs to be treated. Several
oral anti-spasticity agents are available for multiple
sclerosis patients, such as baclofen, dantrolene, tizani-
dine, benzodiazepine, gabapentin and cannabinoids.!
These drugs are mainly used in the early stages of
the disease or in patients who are still ambulant, and
can have side-effects, the commonest of which are
drowsiness and weakness. Parenteral medications are
generally given to non-ambulant patients. The most
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commonly used are botulinum toxin type A and
intrathecal baclofen.?

Some randomized clinical trials have shown botu-
linum toxin type A to be effective in the management
of spasticity related to multiple sclerosis.>” Moreover,
one of these studies reported that botulinum toxin type
A injection into the adductor muscle group resulted in
statistically significant improvement in nursing care,
particularly in most severely disabled multiple sclero-
sis patients.>

Botulinum toxin type A is rarely a treatment in iso-
lation; in clinical practice it is often given in combi-
nation with physiotherapy to obtain the maximum
benefit. However, no randomized controlled trials have
been performed to investigate the potential efficacy of
botulinum toxin type A in combination with neurolog-
ical rehabilitation to treat multiple sclerosis-related
spasticity.

Methods

Participation in the study was considered in 130 con-
secutive outpatients affected by a progressive form of
multiple sclerosis,®? who were seen in routine follow-
up at the Centre for the Diagnosis and Therapy of
multiple sclerosis operating in the S. Andrea Hospital
in Rome. Inclusion criteria were as follow: aged 18-65
years, secondary progressive disease course, anti-
spastic/anti-epileptic treatment stable for at least three
months prior the study entry, spasticity scores >3
points as measured by the Modified Ashworth Scale!?
in the lower and/or upper limbs and written informed
consent.

The Modified Ashworth Scale grades the level of
resistance encountered during manual passive
stretching (score from O to 5: 0 indicating no increase
in muscle tone, 5 corresponding to joint fixed rigid
in a position). All patients agreed to receive the full
course of treatment and to perform all assessments
as specified in the protocol. Caregivers also agreed
to assist the patient in complying with study require-
ments if necessary (e.g. visits to Centre on week-
end).

Exclusion criteria were: any form of multiple
sclerosis other than secondary progressive multiple
sclerosis; any other disabling condition interfer-
ing with the clinical evaluation; pregnancy or

breastfeeding; any psychiatric disorders or severe
cognitive disturbances that could preclude safe par-
ticipation in the study; known history of alcohol or
substance abuse; previous botulinum toxin type A
injections.

The study design was planned as a single-blind, ran-
domized controlled trial: patients eligible were ran-
domized in a 1:1 ratio into two counterbalanced groups:
a treatment group received a physiotherapy programme
after botulinum toxin type A injection (group I) and a
control group receiving botulinum toxin type A injec-
tion but not physiotherapy (group II). Randomization
was accomplished using simple block randomization
in groups of four. Treatment assignment was randomly
generated by the study statistician who had no contact
with study subjects.

For intervention all patients received by a well-
trained neurologist who was aware of group alloca-
tion. Botulinum toxin type A (Botox; Allergan, Irvine,
CA, USA) 100U diluted (50 U/mL) and injected in
flexor digitorum superficialis (two sites), flexor carpi
radialis (two sites) and flexor carpi ulnaris (two sites)
of the upper limbs. For the lower limbs, botulinum
toxin type A 100-300 U diluted (50 U/mL) was inject-
ed in the tibialis posterior (one site), gastrocnemius
medial and lateral (three sites) and soleus (two sites).
The dose was modified for less spastic muscle but the
total amount and site of botulinum toxin type A injec-
tions were similar in the two groups. Injections were
given under electromygraphic (EMG) guidance.

The physiotherapy was performed daily for 15 con-
secutive days after botulinum toxin type A injection,
including weekends. Patients underwent specific and
regular activity designed to maintain muscle length
through passive or active exercise and a stretching
regimen on the injected area (40 min for each ses-
sion), consisting of soft movements of joints with
short pauses at the final position and reciprocal move-
ments to prevent contractures and permanent shorten-
ing of muscles. Clinical data were collected at base-
line, at 2, 4 and 12 weeks after botulinum toxin type
A injection. The assessing neurologist conducted the
neurological exam by using Expanded Disability
Status Scale (EDSS)!'! and Modified Ashworth Scale
measurement. He was unaware of the treatment allo-
cation of the individual patients. At each time interval
after baseline, patients had to self-evaluate evolution
of spasticity using a visual analogue scale. The scale
estimates satisfaction in the degree of relief from
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spasticity in injected muscles with a score from O (not
satisfied) to 10 (clearly satisfied).

Statistical analysis

Statistical analysis of the data was carried out using
a two-way ANOVA for repeated measures followed
by uncorrected paired Student’s 7-test in comparing
the two group data at each time point.

Results

From 110 screened patients, 46 patients satisfied entry
criteria. Six patients were excluded for difficulties to
attending the Centre for the entire duration of the
study as proposed by the informed consent at the
study entry. The remaining 40 patients (34 women
and six men) were enrolled in the study (Figure 1).
Thirty-eight patients completed the study and consti-
tuted the per-protocol population, two patients (con-
trol group) discontinued the trial and were not regu-
larly assessed. Table 1 summarizes baseline demo-
graphic and clinical characteristics of patients accord-
ing to the treatment allocation. No significant differ-
ences occurred between the two groups with respect
to gender, age, and level of disability as determined by
the EDSS score.

All patients suffered severe spasticity as measured
by the Modified Ashworth Scale (a score of 3
was detected in 15 patients and a score of 4 in 25
patients). All patients received a single botulinum
toxin type A treatment. Botulinum toxin injection
was without serious adverse events in all patients.
A decrease of spasticity measured by Modified
Ashworth Scale was detected in both groups of treat-
ment after botulinum toxin injection (P <<0.01 by
ANOVA). A significant differences between the two
groups was observed at each time point (P <0.01 by
t-test). In group I, we observed a reduction of spas-
ticity at week 2 that persisted at 4 and 12 weeks post
treatment, while in group II, Modified Ashworth
Scale score showed a transient decrease at week 2
and a slight increase at week 4 and week 12 (Table
2).

A significant improvement of spasticity over time
in both groups was also observed by visual analogue
scale score (P<0.05 by ANOVA). Differences
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between the two groups were detected at four weeks
and at 12 weeks (P =0.01 by t-test) but not at two
weeks (P =0.41) (Table 3).

Discussion

Few controlled studies have been performed up to now
to evaluate the effect of botulinum toxin type A on
spasticity in multiple sclerosis,>”’ and none have
assessed the effect of physiotherapy after botulinum
toxin type A injection, although pharmacological inter-
ventions are usually supported by physiotherapy.

The present single-blind, controlled randomized
designed study represents a first demonstration of ben-
efit of combination therapy consisting in botulinum
toxin type A injection plus strengthening exercises
in the treatment of spasticity in multiple sclerosis. In
spite of these considerations, the study suffers from
some limitations. The sample size was small and func-
tional outcome measures, usually employed in clinical
practice, such as the range of motion, spasm frequen-
cy scale and joint resting angles have not been applied.

Spasticity measurement is a complicated issue.'?
Research is ongoing into different assessment strate-
gies including neurophysiological methods, biome-
chanical techniques and new clinical scales which
have been recently proposed to satisfy criteria for a
reliable and valid measurement of the impact of spas-
ticity on people with multiple sclerosis.'3~1

In order to catch both doctor and patient experience
in this study we opted for a standardized clinical
assessment of spasticity using the Modified Ashworth
Scale and a visual analogue scale. Although the
Modified Ashworth Scale score could be influenced
by subjective physician’s evaluation and a visual ana-
logue scale score may depend on the psychological
burden of the patient at the time of each assessment,
both of them are well known in clinical practice and
appreciated for their validity.

Our results confirm the striking success of botu-
linum toxin type A in reducing spasticity as previous-
ly reported.>7 Muscle tone was reduced at the two
week evaluation by Modified Ashworth Scale, and
persisted for the observational period of three months
after injection. With local spasticity suddenly reduced,
the patient may present with a different functional
ability that permits other therapeutic interventions,

Downloaded from http://cre.sagepub.com at Universiteit Maastricht on January 19, 2009


http://cre.sagepub.com

334 M Giovannelli et al.

/ 64 patients excluded \

- 23 patients with primary
progressive course of disease
-19 patients with MAS score <3
- 9 patients with previous
botulinum toxin treatment
- 7 patients with severe cognitive
110 consecutive dysfunction

progressive -6 patients who refused to
multiple sclerosis Q)artlmpate to the study /
patients screened

6 patients registered but not

randomized
46 patients ] o _
eligible for - difficulties in attending the
randomization scheduled visits or the

physiotherapy programme

40 patients
enrolled and

randomized

Group I Group II
(N=20) (N=20) 2 patients lost
Botulinum toxin A
injection plus Botulinum toxin A - discontinuation
physiotherapy injection of therapy
l ) l
20 completed 18 completed
treatment and treatment and
follow-up follow-up

Figure 1 Trial profile.
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Table 1 Demographics and clinical characteristics of study population
Group | Physiotherapy Group Il Control
(N=20) (N=18)
Gender (male/female) 2/18 2/16
Age (years), mean (SD) 46.4 (9.0) 48.1 (7.5)
Range 36-60 38-62
EDSS, mean (SD) 5.8 (1.3) 6.0 (1.1)
Median; range 6.0; 3.5-7.5 6.0; 3.5-7.5
Wialking without assistance (N =16) 9 7
Walking with device (N=9) 4 5
Unable to walk (N=13) 7 6

EDSS, Expanded Disability Status Scale.

Table 2 Modified Ashworth Scale (MAS) scores in the two groups of multiple sclerosis patients measured at different time

points from botulinum toxin type A injection

Group | Physiotherapy Group Il Control P-value?
(N=20) (N=18)
Baseline, mean (SD) 3.63 (0.49) 3.61 (0.50) 0.87
Week 2 2.73 (0.55) 3.22 (0.55) <0.01
Week 4 2.64 (0.58) 3.33 (0.60) <0.01
Week 12 2.68 (0.64) 3.33 (0.60) <0.01
A change from baseline to week 2, mean (SD) —0.91 (0.52) —0.39 (0.50) <0.01
A change from baseline to week 4 —1(0.69) —0.28 (0.46) <0.01
A change from baseline to week 12 —0.95 (0.78) —0.28 (0.46) <0.01

@P-value was calculated by unpaired Student’s t-test.

Table 3 Visual analogue scale scores in the two groups of multiple sclerosis patients measured at different time points from

botulinum toxin type A injection

Group | Physiotherapy Group Il Control P-value?
(N=20) (N=18)
Week 2, mean (SD) 5.18 (1.10) 5.50 (1.38) 0.41
Week 4 6.95 (1.00) 5.50 (1.20) 0.01
Week 12 7.86 (0.64) 6.56 (0.78) 0.01
A change from week 2 to week 4, mean (SD) 1.77 (0.87) 0(1.08) <0.01
A change from week 4 to week 12 2.68 (1.08) 1.06 (1.16) <0.01

aP-value was calculated by unpaired Student’s t-test.

such as increasing range of motion, retraining of
ambulation and gait, and improving ability in ADLs.
The sudden decrease in muscle tone brought on by
botulinum toxin type A enables the physiotherapist to
focus on functional treatment goals that were not pos-
sible previously.!?

We demonstrated a relevant role for physiotherapy
in combination with botulinum toxin type A injection.

These findings indicate that stretching exercises may
improve the diffusion of botulinum toxin type A in the
injected muscles, leading to more effective uptake
of the toxin, given the correlation between terminal
nerve end activity and toxin uptake. In addiction, act-
ing in synergy with botulinum toxin type A, repetitive
stretch exercises decrease muscle contracture, promot-
ing functional recovery and re-education on the altered
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spastic muscles in the affected limb. As they become
more able in their movements, patients experience less
difficulty. This has a positive effect on mood, which
might account for the delayed beneficial effect of the
combination of botulinum toxin type A plus physio-
therapy observed on the visual analogue scale.

In recent years, some articles have discussed the
usefulness of treatment of upper and lower limb spas-
ticity in neurological rehabilitation derived by tonic
stretching or other combined therapy, such as botu-
linum toxin type A plus electrical stimulation or a
tracking system for training of grip force control.!7-20
Structured rehabilitation, consisting of physiotherapy
and occupational therapy for six months, for children
with hemiparetic cerebral palsy previously treated
with botulinum toxin type A injections led to reduced
impairment for at least nine months.?!
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Clinical messages

® Botulinum toxin type A confirms its beneficial
effect on spasticity in patients with multiple
sclerosis, as evaluated subjectively by visual
analogue scale and objectively by Modified
Ashworth Scale.

® The beneficial effect of botulinum toxin type A
is evident after two weeks and persists for at
least three months after a single injection.

® A physiotherapy programme consisting of
strengthening exercises improves the effect on
spastic muscles when combined with botu-
linum toxin type A injection.
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