Palestrica of the third millennium – Civilization and Sport
Vol. 19, no. 2, April-June 2018, 86–91

Effects of botulinum toxin type A on spasticity and hand
function
Efectele toxinei botulinice tip A asupra spasticității și funcției mâinii
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Abstract
Background. Spasticity is well known as one of the most common after stroke complications, providing a series of negative effects including decreased range of motion, muscle spasm, different levels of contracture, local pain in the affected area.
Aims. Clinical-functional evaluation of the short and medium term effect of ultrasonographically guided injections with
botulinum toxin type A (TxB-A) on the spasticity of the upper limb in post-stroke patients and the quantification of effects on
international scales of spasticity and functionality.
Methods. The groups studied were composed of 60 patients, which were divided based on the doses provided in each
muscle of the hand and wrist flexors (250 IU versus 333 IU). Every patient received a total dose of 1000 IU of TxB-A. The parameters that were assessed were: Modified Ashworth Scale (MAS) and Activities of Daily Living Scale (ADL), international
scales for spasticity and functionality. The moments evaluated were: T0 (the initial time – injection time), T1 (one month after
the injection) and T2 (3 months from T0 or 2 months from T1).
Results. Evaluation of MAS and ADL scales from T0 to T1 and T2 for the 250 IU group shows great improvements at T1
on both scales, MAS (<0.001) and ADL (<0.001), while maintaining the efficacy at T2, MAS (p-value 0.214 ), ADL (p-value
0.166). Evaluation of MAS and ADL scales from T0 to T1 and T2 for the 333 IU group also shows effective improvements on
both scales at T1, MAS (<0.001), ADL (<0.001), and T2, MAS (0.849), ADL (0.013). Correlations between the two groups, 250
IU vs 333 IU, performed for each of the scales used in the study evidenced better results at T1 in favor of the 333 IU group on
both MAS (p-value 0.034) and ADL score (p-value 0.078), with the proportion maintained in favor of the 333 IU group at T2,
MAS (p-value 0.024), ADL (p-value 0.035).
Conclusions. a) TxB-A is efficient as a prime line treatment for spasticity, helping the patients in the muscle neurorehabilitation
effort; b) TxB A is effective in reducing spastic muscle tone (MAS); c) TxB A is a useful asset in managing hand function (ADL).
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Rezumat
Premize. Spasticitatea este bine cunoscută ca fiind una dintre cele mai frecvente complicații ale accidentului vascular cerebral, având o serie de efecte negative care includ scăderea amplitudinii de mișcare, spasme musculare, contracturi de diferite
intensităţi, dureri în zona afectată.
Obiective. Evaluarea clinică şi funcţională a efectului infiltraţiilor ghidate ecografic cu toxina botulinică tip A (TxB-A)
în spasticitatea membrului superior la pacienți cu status post accident vascular cerebral și cuantificarea efectelor pe scale
internaționale de spasticitate și funcționalitate.
Metode. Lotul studiat a cuprins 60 de pacienți, care au fost împărțiți în 2 loturi, în funcţie de doza administrată în fiecare
mușchi flexor al pumnului şi al degetelor (250 UI şi 333 UI). Fiecare pacient a primit o doză totală de 1000 UI de toxină
botulinică de tip A. Parametrii evaluați au fost: Modified Ashworth Scale (MAS) și Activities of Daily Living Scale (ADL),
scale internaționale pentru spasticitate și funcționalitate. Momentele evaluate au fost: T0 (timpul inițial - timpul de injectare),
T1 (o lună după injectare) și T2 (3 luni de la T0 sau 2 luni de la T1).
Rezultate. Evaluarea efectelor TxB-A pe scalele MAS și ADL de la T0 la T1 și T2 pentru lotul cu 250 UI prezintă îmbunătățiri
semnificative la T1 pe ambele scale MAS (<0,001), ADL (<0,001), menținând eficacitatea la T2, MAS (valoare p 0,214), ADL
(valoare p 0,166). Evaluarea efectului pe scalele MAS și ADL de la T0 la T1 și T2 pentru lotul 333 UI arată, de asemenea,
îmbunătățiri semnificative pe ambele scale la T1, MAS (<0,001), ADL (<0,001) și T2, MAS (0,849), ADL (0,013). Corelațiile
dintre cele două loturi, 250 UI vs 333 UI, efectuate pentru fiecare dintre scalele utilizate în studiu, prezintă rezultate mai bune
la T1 în favoarea lotului 333 UI, atât pe MAS (valoare p 0,034), cât și pe scorul ADL (valoare p 0,078), cu proporția menținută
în favoarea grupului 333 UI la T2, MAS (valoare p 0,024) ADL (valoare p 0,035).
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Concluzii. a) TxB-A este un tratament de primă linie pentru spasticitate, ajutând pacienții în efortul de neuroreabilitare
musculară; b) TxB-A este eficientă în reducerea rezistenţei muşchiului spastic la mişcarea pasivă (MAS); TxB-A este o metodă
terapeutică utilă în ameliorarea funcționalităţii mâinii (ADL).
Cuvinte cheie: spasticitate, toxina botulinică tip A, efort de neuroreabilitare musculară

Introduction

Material and method

Spasticity is well known as one of the most common
after-stroke complications (Liu et al., 2018). Lance in 1980
defined spasticity as a motor disorder characterized by
a velocity-dependent increase in tonic stretch reflexes
(muscle tone) with exaggerated tendon jerks, resulting from
hyperexcitability of the stretch reflex, as a component of the
upper motor neuron syndrome (Lance, 1980).
Spasticity has a series of negative effects on the
affected subjects, including decreased range of motion
of the upper or lower limbs, muscle spasm, different
levels of contracture, local pain in the affected area
(Thibaut et al., 2013; Gracies et al., 2010).
Decreasing spasticity is a hard task and not always an
objective in the rehabilitation program. In some functional
activities such as transfers, standing and walking, increased
muscle tone is a facilitating positive sign of spasticity
(O’Sullivan & Schmitz, 2016; Brashear & Elovic, 2015).
Despite being often used in managing spasticity, oral
drugs offer a systemic treatment with relative benefit,
and side effects are commonly dose limiting (Tickner et
al., 2012).
Most studies reveal chemodenervation injections with
botulinum toxin type A (TxB-A) as a first line treatment
providing local action within a muscle or muscle group
(Gracies et al., 2015), with very few cases of reported
adverse effects (Rosales et al., 2012).
Ultrasound, electrical stimulation (ES), electromyography (EMG) and anatomic landmarks are different
techniques of guidance when injecting TxB-A, with a wide
range of studies evaluating their efficiency on functionality
(Simpson et al., 2017; Walker et al., 2015).
Musculoskeletal ultrasound is a non-invasive, nonirradiating imaging method, repeatable whenever it
is needed. It is performed in real time and provides
complex morphological and hemodynamic information
on musculoskeletal structures: muscles, tendons, joints
(Bianchi & Martinoli, 2007).

a) Period and place of the research
The interventional observational study was performed
in the Rehabilitation Department of the “Elias” Emergency
University Hospital between September 2017 - March
2018. The study was approved by the Ethics Committee of
the “Elias” Emergency University Hospital (08.08.2017),
according to the Good Practice Guidelines. The patients
who participated in the study gave their consent to the use
and publication of the results for research purposes.
b) Subjects and groups
The studied groups were composed of 60 patients who
presented upper limb spasticity within 12 months of stroke,
which were divided based on the doses injected in the
wrist and finger flexors (250 IU versus 333 IU). Patients
having received 250 IU were injected in 4 muscles, while
those having received 333 IU were injected in 3 muscles.
All patients received a total TxB-A dose of 1000 IU. The
target muscles were pronator teres, flexor carpi radialis,
flexor carpi ulnaris, flexor digitorum superficialis, flexor
digitorum profundus, flexor pollicis longus.
c) Tests applied
The following parameters were assessed: the Modified
Ashworth Scale (MAS) and the Activities of Daily Living
(ADL) Scale. MAS is an international tool which measures
spasticity on a scale between 0 and 4, where 0 indicates the
absence of spasticity and 4 indicates maximum intensity,
meaning that the limb is fixed in flexion or extension. The
ADL Scale is an 11-item scale which includes presumed
personal care activities: bath and shower; bladder and
gut function management; dressing; eating; food supply;
functional mobility; maintaining one’s own helping device;
hygiene and personal care; sexual activity; rest and sleep;
toilet hygiene.
d) Statistical processing
The tests applied are described in Table I. It should be
mentioned that most of the data are of scale type (this is
the name as per the SPSS Statistics v22 tool used), but also
ordinal. However, the comparison test type is the same,
meaning that the tests below should be used when data are
at least ordinal.

Objectives
a) Improvements of muscle resistance to passive
movement on MAS
b) Improvements of hand function in ADL
c) Correlation between reducing muscle resistance to
passive movement and hand function

Table I
Tests used according to the data type and distribution
Comparison type/data
Independent
Independent
Paired
Paired

Hypothesis
Taking into consideration previous spasticity treatments
with TxB-A with different guidance methods, US, ES,
EMG, anatomical landmarks, we aimed to evaluate the
efficiency of ultrasound guided TxB-A in the wrist and
finger flexors in reducing muscle resistance to passive
movement and improving hand function in order to reduce
muscle neurorehabilitation exercise.

Distribution
Normal
Non-normal
Normal
Non-normal

Comparison test used
Independent t-test
Mann-Whitney U test
Paired t-test
Wilcoxon matched paired test

The values used as reference were means whenever
the distribution was normal for both data samples, or
medians whenever at least one sample was not normally
distributed. Mention: this is in fact what the comparison
test is assessing.
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All patients were evaluated at the initial time T0,
which is the time where the ultrasound guided injections
were performed after evaluating the patients for the
target muscles. Spasticity was assessed using MAS and
hand function was evaluated on the ADL Scale. The next
evaluations were performed at one month (T1) and three
months (T2) after the injection, to quantify the effect of
the injections on the same evaluation scales (MAS, ADL).
Although spasticity has some common patterns for the
upper limb after stroke, it can occur in any muscle, so that
we chose the target muscles for each patient. Flexor muscles
were evaluated individually and we noted a mean muscle
spasticity value on MAS for each patient (e.g.: 1 patient; 333
IU group; spasticity of the flexor carpi ulnaris = 3 MAS;
flexor digitorum profundus = 4 MAS; flexor pollicis longus
= 3 MAS; average MAS of the patient = 3.33 MAS).
For the hand function we used the ADL Scale, an 11item scale where we counted the activities that a person
performs at the evaluation time (e.g.: eating, sleeping,
clothing. ADL score = 3).
Apart from this perspective of comparing the 2 groups
of patients (250 IU versus 333 IU), which was used as a
criterion for independent comparisons, we also compared
patients using paired-sample criteria: the same group was
assessed from one period to another (T0-T1-T2) in order
to evaluate the extent to which the injections improved the
parameters.

pared them at T2 (3 months after the injection).
At T1, in absolute values, it can be seen that one
month after the injection there were significant differences
between the two groups (Table III).
Thus, if at T1, in absolute values, the group that received
250 IU had a better score than the other group, from 1.92 to
1.63 on the Ashworth scale, in terms of percentage change
(as percent increase / decrease at T1 compared to T0),
this difference was not considered relevant; the average
decrease of 36 percentage points (250 IU) compared to 43
(333 IU) was not significant.
At T2, in absolute values, significant differences were
observed between the two groups formed depending on the
dose received 3 months after the first injection. If those
who received 250 IU had an average Ashworth score of
1.98, those who received 333 IU had an average score of
1.6. The difference in the median (we remind that the median is a statistically more relevant indicator for non-normal distributions, as is the case with one of the two groups)
is even more visible (Table IV).
a) 250 IU group
Thus, one month after the first injection, a significant
difference was found (with a p-value that is well below
0.05), which shows that injection itself is relevant (Table V).
It can be seen that there are no significant differences
between one month and three months. The table above
shows that the improved scale has, on average, almost the
same value for both periods (Table VI).
b) 333 IU group
For the 333 IU group, we first found that Ashworth’s
decrease was statistically significant from T0 to T1.
It can be seen that similarly to the 250 IU group, the
333 IU group had an improvement without significant
differences one month after the first injection compared to
3 months. This shows that the effect was important at 1
month, after which it was maintained for the next 2 months
(Tables VII, VIII).

Results
The results are presented in Tables II-XV.
Since the paper aims to show the effects of post stroke
spasticity improvement based on the injected TxB-A dose,
we first need to demonstrate that initially (at T0), the dosebased groups were homogeneous (Table II).
We compared the patients at T1 (one month after injection, in absolute values), as the T0 measurement was
performed to validate patient homogeneity. Then, we com-

Table II
Statistical comparison of Ashworth at T0 based on the dose
T0: MAS

N

Average

Median

250 IU group
333 IU group

30
30

3
2.87

3
3

Standard
deviation
0.29
0.27

Normal
distribution?
No
No

Comparative test

p

Mann-Whitney U

0.092

Table III
Statistical comparison of Ashworth at T1 based on the dose
T1: MAS

N

Average

Median

250 IU group
333 IU group

30
30

1.92
1.63

1.88
1.66

Standard
deviation
0.5
0.58

Normal
distribution?
Yes
No

Comparative test

p

Mann-Whitney U

0.034

Table IV
Statistical comparison of Ashworth at T2 based on the dose
T2: MAS

N

Average

Median

250 IU group
333 IU group

30
30

1.98
1.6

2
1.33

Standard
deviation
0.58
0.64

Normal
distribution?
Yes
No

Comparative
test

p

Mann-Whitney U

0.024

Table V
Statistical comparison of Ashworth between T0 and T1 for 250 IU
MAS

N

Average

Median

T0
T1

30
30

3.01
1.93

3
1.88

88

Standard
deviation
0.29
0.5

Normal
distribution?
No
Yes

Comparative test

p

Wilcoxon
Matched paired

<0.001
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It can be observed that both groups had improvements
at 1 month and 3 months, and although there were slightly
higher averages in the 333 IU group, statistically speaking

the difference was not relevant between the groups (Tables
X, XI, XII, XII, XIV, XV).
Table VI
Statistical comparison of Ashworth between T1 and T2 for 250 IU

MAS

N

Average

Median

T1
T2

30
30

1.93
1.98

1.88
2

Standard
deviation
0.5
0.58

Normal
distribution?
Yes
Yes

Comparative test

p

Paired t-test

0.214

Table VII
Statistical comparison of Ashworth between T0 and T1 for 333 IU
MAS

N

Average

Median

T0
T1

30
30

2.88
1.63

3
1.66

Standard
deviation
0.27
0.58

Normal
distribution?
No
No

Comparative test

p

Wilcoxon
matched paired

<0.001

Table VIII
Statistical comparison of Ashworth between T1 and T2 for 333 IU
MAS

N

Average

Median

T1
T2

30
30

1.63
1.6

1.66
1.33

Standard
deviation
0.58
0.64

Normal
distribution?
No
No

Comparative test

p

Wilcoxon
matched paired

0.849

Table IX
Statistical comparison of ADL at T0 based on the dose
T0: ADL

N

Average

Median

250 IU group
333 IU group

30
30

3.27
3.87

3
4

Standard
deviation
1.413
1.252

Normal
distribution?
No
No

Comparative test

p

Mann-Whitney U

0.059

Table X
Statistical comparison of ADL at T1 based on the dose
T1: ADL

N

Average

Median

250 IU group
333 IU group

30
30

5.23
6.47

5
7

Standard
deviation
2.285
2.751

Normal
distribution?
Yes
No

Comparative test

p

Mann-Whitney U

0.078

Table XI
Statistical comparison of ADL at T2 based on the dose
T2: ADL

N

Average

Median

250 IU group
333 IU group

30
30

5.4
7.03

5
7

Standard
deviation
2.298
3.034

Normal
distribution?
No
Yes

Comparative test

p

Mann-Whitney
U

0.031

Table XII
Statistical comparison of ADL at T0 and T1 for 250 IU
ADL

N

Average

Median

T0
T1

30
30

3.27
5.23

3
5

Standard
deviation
1.413
2.285

Normal
distribution?
No
Yes

Comparative
test
Mann-Whitney
U

p
<0.001

Table XIII
Statistical comparison of ADL between T1 and T2 for 250 IU
ADL

N

Average

Median

T1
T2

30
30

5.23
5.40

5
5

Standard
deviation
2.285
2.298

Normal
distribution?
Yes
No

Comparative
test
Mann-Whitney
U

p
0.166

Table XIV
Statistical comparison of ADL between T0 and T1 for 333 IU
ADL

N

Average

Median

T0
T1

30
30

3.87
6.47

4
7

Standard
deviation
1.252
2.751

Normal
distribution?
No
No

Comparative
test
Wilcoxon
matched paired

p
<0.001

Table XV
Statistical comparison of ADL between T1 and T2 for 333 IU
ADL

N

Average

Median

T1
T2

30
30

6.47
7.03

7
7
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Standard
deviation
2.751
3.034

Normal
distribution?
No
No

Comparative
test
Wilcoxon
matched paired

p
0.013
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Discussions

Conclusions

During the measurements, a technical disadvantage
was observed in the fact that the dose was administered to
different muscles (6) and given the low number of patients
(60), the average muscle spasticity was used instead of
scoring each of the six separate muscles. This of course
opens the perspective of a future investigation given the
significant results mentioned above.
All of our patients in the study received concomitant
neurorehabilitation therapy, going from passive stretching
to functional electrical stimulation. This is recommended
by current guidelines in the treatment of upper limb
spasticity, using TxB-A injections with concomitant
therapies (Wissel et al., 2009).
The Ashworth scale for both the 250 IU and the 333
IU groups evidences a signifiant improvement 1 month
after injection with the maintenance of the improvements
3 months after the injection. The ADL score has a minimal
improvement at 1 month and a significant improvement at
3 months. This shows that after 1 month, when TxB-A was
effective in reducing spastic muscle tone, the patients were
able to exercise at a better intensity in order to improve
hand function and the results were seen at 3 months.
For both 250 IU and 333 IU, there was a significant
improvement at T1, showing that TxB-A is effective in
reducing muscle resistance to passive movement, with
a slight advantage on the Ashworth scale for the 333 IU
group.
As the results of our study suggest, in an article
published in February 2015, Andrea Santamato reviewed
the use of higher TxB-A doses and showed that these were
effective in reducing upper or lower limb spasticity after
stroke (Santamato et al., 2015).
It can be seen that similarly to the 250 IU group, the
333 IU group had an improvement without significant
differences one month after the first injection compared
to 3 months. This shows that the effect is important at
1 month, after which it is maintained during the next 2
months. This can lead us to the idea of further studies to
analyze the possibility of extending the period of injection
to more than 3 months and to reevaluate the time lasting
effect of TxB-A.
All patients in our study were within 1 year of stroke,
and guidelines do not offer a time limit beyond which
TxB-A may be considered ineffective in reducing
symptoms (Fheodoroff et al., 2015).
A recent meta-analysis of 10 clinical trials using
TxB-A shows global benefits in reducing upper limb
spasticity after stroke in adults (Foley et al., 2013).
It has been demonstrated that early TxB-A injections
after stroke (2-12 weeks) can induce important
improvements in upper limb spasticity (Rosales et al.,
2012) and also ameliorate arm function (Cousins et
al., 2010). Current guidelines also show the possible
advantages of early treatment with TxB-A in upper limb
spasticity (***, 2013).
This leads us to conduct further studies on a higher
number of patients, while beginning the therapy at an
earlier stage after stroke.

1. TxB-A is a prime line treatment for spasticity,
helping patients in the muscle neurorehabilitation effort; as
shown in the study, patients had a better hand function on
the ADL scale at 3 months, after TxB-A became effective,
and they could exercise better.
2. TxB-A is effective in reducing muscle resistance to
passive movement on MAS at 1 month after injection, with
the maintenance of the effect at three months.
3. TxB-A is a useful asset in managing hand function,
as shown on the ADL scale at 3 months after the injection
for both groups (250 IU and 333 IU).
4. Further studies should be conducted in the future to
establish the optimum dose-effect management of spastic
muscles and the injection intervals.
Conflicts of interest
Nothing to declare.
References
Bianchi S, Martinoli C. Ultrasound of the Musculoskeletal
System. 1st Ed. Publ. Springer Berlin, 2007.
Brashear A, Elovic E. Spasticity. Diagnosis and Management.
Demos Medical Publishing, New York, 2015.
Cousins E, Ward A, Roffe C, Rimington L, Pandyan A. Does
low-dose botulinum toxin help the recovery of arm function
when given early after stroke? A phase II randomized
controlled pilot study to estimate effect size. Clin Rehabil.
2010;24(6):501-513. doi: 10.1177/0269215509358945.
Fheodoroff K, Ashford S, Jacinto J, Maisonobe P, Balcaitiene
J, Turner-Stokes L. Factors Influencing Goal Attainment in
Patients with Post-Stroke Upper Limb Spasticity Following
Treatment with Botulinum Toxin A in Real-Life Clinical
Practice: Sub-Analyses from the Upper Limb International
Spasticity (ULIS)-II Study. Toxins (Basel). 2015;7(4):11921205. doi: 10.3390/toxins7041192.
Foley N, Pereira S, Salter K, Fernandez MM, Speechley M,
Sequeira K, Miller T, Teasell R. Treatment with botulinum
toxin improves upper-extremity function post stroke:
A systematic review and meta-analysis. Arch. Phys.
Med. Rehabil. 2013;94(5):977-989. doi: 10.1016/j.
apmr.2012.12.006.
Gracies JM, Bayle N, Vinti M, Alkandari S, Vu P, Loche CM,
Colas C. Five-step clinical assessment in spastic paresis.
Eur J Phys Rehabil Med. 2010;46(3):411-421.
Gracies JM, Brashear A, Jech R, McAllister P, Banach M,
Valkovic P, Walker H, Marciniak C, Deltombe T, Skoromets
A, Khatkova S, Edgley S, Gul F, Catus F, De Fer BB, Vilain
C, Picaut P. International Abobotulinumtoxin A Adult
Upper Limb Spasticity Study Group, Safety and efficacy
of abobotulinumtoxin A for hemiparesis in adults with
upper limb spasticity after stroke or traumatic brain injury:
a double-blind randomised controlled trial. Lancet Neurol.
2015;14(10):992-1001. doi: 10.1016/S1474-4422(15)002161. Epub 2015 Aug 26.
Lance JW. Symposium synopsis. In: Feldman RG,fckLRYoung
RR, Koella WP (eds). Spasticity: Disordered Motor
Control. Chicago, IL: Year Book 1980, 485-494.b
Liu Y, Jing-Yu, Haili M, Hongjia Z, Jinghui L, Jin-Xiu, Lorna
KPS. Warm-needle moxibustion for spasticity after stroke:
A systematic review of randomized controlled trials. Int. J
Nurs Stud. 2018(82):129-138. doi: https://doi.org/10.1016/j.
ijnurstu.2018.03.013.

90

Effects of botulinum toxin type A on spasticity and hand function
O‘Sullivan SB, Schmitz TJ. Improving Functional Outcomes
in Physical Rehabilitation. Pub. FA Davis Company,
Phyladelphya, 2016.
Rosales RL, Kong KH, Goh KJ, Kumthornthip W, Mok VC,
Delgado-De Los Santos MM, Chua KS, Abdullah SJ,
Zakine B, Maisonobe P, Magis A, Wong LKS. Botulinum
toxin injection for hypertonicity of the upper extremity
within 12 weeks after stroke: A randomized controlled
trial. Neurorehabil. Neural. Repair.2012;26(7):812-821.
Santamato A, Micello MF, Ranieri M, Valeno G, Albano
A, Baricich A, Cisari C, Intiso D, Pilotto A, Logroscino
G, Panza F. Employment of higher doses of botulinum
toxin type A to reduce spasticity after stroke. J Neurol
Sci. 2015;350(1-2):1-6. doi: 10.1016/j.jns.2015.01.033.
Simpson DM, Patel AT, Alfaro A, Ayyoub Z, Charles D,
Dashtipour K, Esquenazi A, Graham GD, McGuire JR,
Odderson I. OnabotulinumtoxinA Injection for poststroke
upper-limb spasticity: Guidance for early injectors from
a Delphi panel process. PM R. 2017;9(2):136-142. doi:
10.1016/j.pmrj.2016.06.016.
Thibaut A, Chatelle C, Ziegler E, Bruno MA, Laureys S,
Gosseries O. Spasticity after stroke: physiology, assessment

and treatment. Brain Inj. 2013;27(10):1093-1105. doi:
10.3109/02699052.2013.804202.
Tickner N, Apps JR, Keady S, Sutcliffe AG. An overview of drug
therapies used in the treatment of dystonia and spasticity in
children. Arch Dis Child Educ Pract Ed. 2012;97(6):230235. doi: 10.1136/archdischild-2011-301170.
Walker HW, Lee MY, Bahroo LB, Hedera P, Charles D.
Botulinum toxin injection techniques for the management
of adult spasticity. PM R. 2015;7(4):417-27. doi: 10.1016/j.
pmrj.2014.09.021.
Wissel J, Ward AB, Erztgaard P, Bensmail D, Hecht MJ, Lejeune
TM, Schnider P, Altavista MC, Cavazza S, Deltombe
T, Duarte E, Geurts AC, Gracies JM, Haboubi NH, Juan
FJ, Kasch H, Kätterer C, Kirazli Y, Manganotti P, Parman
Y, Paternostro-Sluga T, Petropoulou K, Prempeh R, Rousseaux
M, Slawek J, Tieranta N. European consensus table on the
use of botulinum toxin type A in adult spasticity. J. Rehabil.
Med. 2009;41(1):13-25. doi: 10.2340/16501977-0303.
***. National Institute for Health and Care Excellence (NICE).
2013. Available online: http://www.nhs.uk/NHSEngland/
thenhs/healthregulators/Pages/nice.aspx. Accessed in
January 2018.

91

