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This versatile neurotoxin can help patients regain hand
and limb mobility following stroke. Here, an expert offers
step-by-step advice on how to do it.
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O f the 5.7 million stroke survivors in the United
States, an estimated one-third have spasticity
sufficient to cause disability.1 Examples of
stroke-related disability can include weakness,
incoordination and changes in muscle tone.

Although spasticity occurs after damage to the central nervous
system, it is part of the upper motor neuron syndrome. As
defined by Lance et al., spasticity is an imbalance of the senso-
rimotor system that demonstrates an increased response to a
velocity-dependent stretch of the muscle tendon.2,3 In addition
to increased tone, the upper motor neuron syndrome includes
hyperactive reflexes, weakness and poor coordination.4 Damage
to the central nervous system resulting in a loss of inhibition
produces hyperexcitable segmental spinal reflex arcs that result
in the phenomena that we call “spasticity.”4

While oral medication has traditionally been used to man-
age increased muscle tone, an increasing number of physi-
cians are using botulinum toxin to relax spastic muscles.
Although the procedure is best left to clinicians familiar with
the clinical uses of botulinum toxin, this feature will offer a
primer on the in-office use of Botox for this purpose.

Recognition is the First Step
Recognizing post-stroke spasticity is the first step to get-

ting the patient to the correct physician to be evaluated and
treated. Immediately after stroke, patients may have
decreased muscle tone and weakness. Long after discharge
from the acute hospital and as they begin to recover from the
stroke, patients may develop an increase in tone sufficient to
interfere with function. Neurologists who follow patients
after stroke should inquire as to the effect of tone on simple
activities such as dressing, standing and hygiene. For exam-
ple, patients and their caregivers may be unaware that tone is
interfering with hand hygiene until infection of the palm
occurs. Tone may also interfere with therapy or compliance
with a splinting regimen. When tone replaces flaccidity,
many patients will set aside splints given to them in the acute
hospital. With increased tone, too often the splints are diffi-
cult to apply or painful to wear for the needed prolonged
periods. 

The amount of time after stroke is not important in deter-
mining whether patients can benefit from botulinum toxin
injections. For example, in one case a patient who had a



stroke as a child and essentially ignored his non-dominant
hand for 40 years was able to use his hand in simple tasks
after injections. After the clenched fist was open, he used the
treated hand to assist and hold items in ways that had not
been possible. 

One warning: contractures may be present in patients far
removed from the stroke. Contractures are a relative con-
traindication to botulinum toxin injections. Botulinum toxin
acts at the neuromuscular junction. In patients with contrac-
tures, injections of botulinum toxin will not affect any scarring
of tissue or changes in the joint causing the contractures. When
in doubt, an injection of botulinum toxin as a trial may be
informative. For those patients with complete contracture, the
botulinum toxin will not be effective. For those patients with
partial contracture some mild benefit may be seen, but will
likely not be sufficient for improved function. Those patients
are best managed by a variety of surgical techniques. 

How It Works
Most neurologists are aware of botulinum toxin as a treat-
ment for a variety of dystonias, but its use in alleviating post-
stroke spasticity has demonstrated improvement in areas
important to quality of life, including hand hygiene, dressing
and pain and limb position.5,6

Botulinum toxin type A (marketed as Botox) was devel-
oped by Dr. Allen Scott for treatment of strabismus in chil-
dren7 and in 1989 Botox was approved by the FDA for face
and eye injections, later for cervical dystonia,8 and more
recently for cosmetic enhancement of brow furrows. Much of
what we know about cosmetic treatment with botulinum
toxin came from the use of botulinum toxin by neurologists.
It was a neurologist who first noted that patients treated with
Botox for blepharospasm had fewer wrinkles in the perior-
bital area. The use of botulinum toxin to treat disorders of
muscle tone in the limbs was a natural extension of the use in
the eye and neck for treatment of dystonias.

Botulinum toxin works by inhibiting acetylcholine release
at the neuromuscular junction. Injected locally, the toxin
interferes with essential proteins needed for vesicular release
of acetylcholine into the neuromuscular junction. Botulinum
toxin type B  (MyoBloc) has a different biochemical action
than BTX-A. The two variants work at different proteins,
each important in the complicated process of vesicular
release: BTX-A inhibits SNAP-25 located on the pre-synap-
tic membrane and BTX-B inhibits VAMP (vesicle associated
membrane protein)/synaptobrevin, located on the outside of
the vesicle containing acetylcholine.9 These proteins are need-
ed for binding of the vesicle to the pre-synaptic membrane.
When either is non-functional, release of acetylcholine is pre-
vented. About one to two weeks after the injection, the mus-
cle will relax. The clinical result of an injection of botulinum
toxin is temporary. The amount of muscle relaxation is
dependent on the dose used and the muscle injected. Benefits
generally last about three to six months. Luckily, Botox can
be combined with any oral or intrathecal medication used for
spasticity management. 

Selecting the Right Patient
Correct patient selection for botulinum toxin therapy is crit-
ical for success. The involvement of the caregiver is equally
important. Patients who have increased muscle tone that
interferes with their desired activities are excellent candidates.
The results of a large double-blind, placebo-controlled study
in patients with upper extremity post-stroke spasticity
demonstrated that when patients and their physicians jointly
selected a goal before therapy, Botox was superior to placebo.
However, in those patients who rely on their tone for func-
tion, such as the patient with spastic gait who ambulate well,
may not be a good candidate. 

An appropriate patient is one with sufficient spasticity to
interfere with activities of daily living and/or causing difficul-
ties with tone that interfere with care-giving. A patient
should have focal or localized spasticity where decreasing the
tone is thought to improve function. A patient who has
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Upper extremity
• Biceps
• Brachioradialis
• Flexor carpi ulnaris
• Flexor carpi radialis
• Pronator
• Flexor digitorium profundus
• Flexor digitorium sublimis (superficalis)
• Flexor pollucis longus
• Adductor pollucis

Lower extremity
• Thigh adductors
• Gastrocnemius
• Posterior tibialis

For doses and additional muscles, please go to 
http://www.mdvu.org/library/dosingtables/btxa_adg.html

Table 1. Muscles Typically Treated in 
Post-Stroke Spasticity



increased tone in multiple limbs
may benefit from localized injec-
tions in one problem area, but an
additional therapy such as oral or
intrathecal baclofen may needed
as well. In a large randomized,
placebo controlled trial, 126
patients with spasticity of the
hand and wrist demonstrated a
decrease in tone and improve-
ment in areas selected by the
patient as the beginning of the
study. Of the 126 patients treat-
ed, 32 percent selected dressing,
26 percent hygiene, 30 percent
limb position and 12 percent
indicated pain in the hand as
something they would like to
have improved after therapy.5 In a
longer follow-up study, patients
continued to report benefit in
one of the four areas they had
selected before treatment.6

The procedure to treat an
involved limb may take up to 45
minutes, and benefits are often
not seen until one to two weeks
after treatment. Typically, the peak effect occurs at two to
four weeks and re-injection is usually needed at 12 to 16
weeks. Injection is well tolerated by the elderly and children
alike. Side effects reported by patients treated with Botox for
spasticity may include weakness, bruising or bleeding at the
injection site, or pain at injection site. Typically, the pain is
no more than that associated with a blood test.
Distinguishing the weakness from the treatment from that
induced by the upper motor neuron process can be difficult
at times. 

Given the wide clinical spectrum of spasticity in terms of
both potential symptoms and affected patients, therapy must
be highly individualized, as discussed below.

Dosage and Injection Site Selection
Doses of botulinum toxin in the treatment of spasticity are
usually higher than those used to treat cervical dystonia or
facial wrinkles. While the typical cosmetic patient may bene-
fit from small doses, such as 2.5 to 5 units in selected sites,
patients with cervical dystonia were treated with an average of
232 units in a large placebo-controlled trial.8 While most tri-
als of post-stroke spasticity have focused on the hand and
wrist (dose range 200-300 units) physicians who treat the

hand, wrist, elbow and shoulder may use as much as 600
units in one limb in one setting. A dosage table for botu-
linum toxin can be found at wemove.org. Generally, the start-
ing dose of botulinum toxin is 200-400 units but experienced
physicians may titrate upwards in repeat patients. 

In a randomized, double-blind, placebo-controlled, multi-
center trial to assess the efficacy and safety of Botox in the
treatment of post-stroke spasticity, all patients were at least
six months post-stroke and none had been treated with BTX,
alcohol or phenol.5 This study used the Disability Assessment
Scale (DAS), a unique clinical instrument developed to focus
on the perceived benefits of BTX. Patients were asked to
prospectively select one of four areas—(1) pain, (2) hygiene
of the palm, (3) use of the hand in dressing and (4) limb posi-
tion—as their goal for improvement in the study. 

At 12 weeks, treated subjects had a greater improvement
in wrist and finger flexor tone at each visit than placebo. The
maximal difference between the two groups in the mean
change from baseline occurred at week four. Results for the
fingers and wrist flexors were sustained throughout the 12
weeks of the study. 

The patient-selected therapeutic goal showed greater
improvement in the Botox treated group than those treated
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Hygiene

Dressing 

Pain

Limb Position

Extent of palm maceration, infection, palm
cleanliness, ease of cleaning & nail trim-
ming, effect of hygiene related disability in
patient’s life

Ability to put on clothing; effect of dress-
ing related disability in the patients life 

Intensity or discomfort of upper limb and
the effect pain in the patient’s life

Psychological or social interference that
limb position has in the patient’s life

Rate each category from 0-3 using the scale below:

0=no disability

1=mild disability (noticeable but does not interfere significantly with normal activities)

2=moderate disability (normal activities require increased effort and/or assistance 

3=severe disability (normal activities limited)

Source: Brashear A, Zafonte R, Corcoran M et al. Inter- and intrarater reliability of the Ashworth Scale and the Disability
Assessment Scale in patients with upper-limb poststroke spasticity. Arch Phys Med Rehabil 2002; 83(10).

Table 2. Disability Assessment Scale

RATING



with placebo. At six weeks after injection, 62 percent of the
Botox-treated group vs. 27 percent of the placebo group had
improvement in their target area. Similar improvements were
seen at weeks four, eight and 12 after injection in the treated
group. Additionally, there was an improvement in the treated
group in all areas measured by the DAS (pain, limb position,
hygiene and dressing) in those treated with Botox. Of those
treated with Botox, 83 percent had at
least one point improvement on the
DAS in one or more areas as compared
to 53 percent of those receiving place-
bo. Additionally measures of global
improvements by the patient and
physician were noted in the Botox-
treated group as compared to the place-
bo group at all visits. 

Knowledge of muscle anatomy is
essential when using botulinum toxin
for the treatment of spasticity.
Particularly for neurologists not skilled
in EMG, a review of anatomy before
injections of botulinum toxin is help-
ful. In post-stroke spasticity, the key
muscles involved in elbow flexion are
listed in Table 1. 

Re-evaluate the Patient
Patients treated with botulinum toxin
typically need repeat injections every
three to four months. In a large clinical
trial, 7.4 percent of patients reported benefit beyond 24
weeks, but most patients required re-injection at 12 to 16
weeks. As in patients with dystonia, the treatment of spastic-
ity is dynamic. As the benefit of the injections wanes, the
degree of muscle involvement may also change. Those
patients who present with clenched fist may eventually com-
plain of flexion of the metacarpal phangeal joint or tightness
in the shoulder. Physicians who treat patients with botulinum
toxin need to re-evaluate patients at each visit to assess the
amount of tone and how it interferes with activities of
patients or caregivers. 

Having reasonable goals is important for the patient and
caregiver. Spasticity is part of the upper motor neuron
process. While the treatment may decrease the tone, the
weakness and incoordination of the stroke remain. A former
pianist with a stroke may not return to playing but may be
able to open the palm or assist with dressing. For some
patients, the simple things such as being able to pull pants up
or move the limb without pain is an improvement. However,
it is incumbent on the physician to discuss expectations at the

outset. Reasonable expectations for botulinum toxin injec-
tions help set the stage for a good result.

Like all spasticity management strategies, teamwork is
best. While neurologists will be performing the injections
and writing scripts, incorporating the physical therapist or
physiatrist in the initial assessments and subsequent visits
often works to provide valuable feedback to the patient and

caregiver. A successful team can follow
the patient over the course of several
injections and make recommended
changes in splints, stretching and other
management decisions that may pro-
vide further benefit. Whether the com-
bination of therapy lengthens the time
between injections is unknown, but cer-
tainly a skilled therapist can provide
detailed feedback to the patient and
physician about the changes in tone
and functionality over the course of
treatment. 

Summary
Multi-center placebo-controlled trials
demonstrate that clinically meaningful
changes important to spasticity patients
and caregivers can be achieved by use of
botulinum toxin injections. The devel-
opment of this modality provides addi-
tional tools for neurologists to offer to
their stroke patients. The combination

of focal neurotoxin injections with oral or ITB baclofen
allows us to better tailor the management approach to suit
the goals of the patient and caregiver. Patients and caregivers
should participate in the identification of those issues that are
interfering with the quality of life and the patient's ability to
be independent. PN
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Having reasonable goals is
important for the patient and
caregiver. Spasticity is part
of the upper motor neuron

process. While the treatment
may decrease the tone, the

weakness and incoordination
of the stroke remain. A for-

mer pianist with a stroke may
not return to playing but may
be able to open the palm or

assist with dressing.


