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MRC, PRS, 9HPT, MAS, CGI, 

GAS, VAS for gait  

 S��T> ?+ ?N$� �+ OPQR &� �$FE+MAS  "H 
<�+ <� ��K "	�$� ?96 ��

16 ��DU
 
 ?/G6  
 O��# 5��X�� @?D*�]> O�> "H ��/B��� "6�

a�b OPQR �� �E)� ��(��(  

Rodgers  


) ����89615( 
Not assessed  L$� &�'($� %$)�*$�$+ ")�*�+ ��,-� 
 2�
J�$3 "3��+A  ?>���+ 1��96 ?+

"��#$� %���� �� ?/83 <� =� "/�'�/3�43� ��>�� �� "��#$� %���� "��>��  

Randomized, controlled trial  ARAT, Motricity- Index grip 
Strength, 9HPT, MAS 

 @"/�'�/3�43� �$FE+ ?D*�]> L
�� <� =� 1�> c� �3� ��(��( �$FE+

 @d��M O��#Dexterity _��6� ?+ ���3� 
 "M��< ��G�( @"��$��� @

 eN��> "+�f/��  

Patel )16(  1   L$� &�'($� %$)�*$�$+ O�> "�g$H �$3 
 ��,-�A  
 "����$�X�� 1��96 ?+

?/83 <� =� "/�'�/3�43� W�$> ��>�� �� "��>����(  

Case study  Practical assessments, MAS, 
Electrophysiology measurements 

 1��G/3� @"/(�	 ?)>�� �$FE+ �� &�'($� %$)�*$�$+ O�> "�g$H��,-�

 
 2��(��(Dexterity "��>����( 
 "����$�X�� �+ h�(�� ��  

Villafane  


) ����89617(  

1   L$� &�'($� %$)�*$�$+ ��>�� h�(��A  ��>�� �� c�>�)��
�$� �(�	 


?/83 <� "��� ��� 
 "��#$� %���� ���� "/�'�/3�43� ��i� ��9�+  

Case study  NRS to measure pain intensity, 
MAS, HADS, ROM 

 56�( &�)j96 
 ��>�� C$H �� "/(�	 ?)>�� �$FE+ 
 ��� 56�(

 W��X� �+ �J <� =� 
 ��>�� &�	 "M��'�� 
 k��]U� &�'($� %$)�*$�$+

c�>�)���
�$� �(�	 �+ h�(�� ��  

Foley  


) ����8968(  

1388   L$� &�'($� %$)�*$�$+ ��>�� l�F��� "3��+A  �� ��*�D� "����$� �$FE+ �+

"��#$� %���� �� ?/83 <� =� "/�'�/3�43� �+ mF��> ��8\9R  

RCT RMAS, GAS, ARAT, FAT, 
MAL, MAS, BI, DAS, DS  

 W��X� �+ �J ��(��( 
 "��#$� %���� ��*�D� "����$� �� "Z���� �$FE+

 L$� &�'($� %$)�*$�$+A "/�'�/3�43� ��i� OPQR ��  

Takekawa  


) ����89618(   

295   L$� &�'($� %$)�*$�$+ W��X� ��,-�A  2��(��( O�)��9� 1��96 ?+

?��b  1�
� c� �� C�D� ��K 
 C�D� 2��(��( �(�	 2��+ �$0>6  ?6�>

"��#$� %���� "/�'�/3�43� ��i� ����9�+ &�+ ?/83 <� =�  

Open-labeled study  FMA of motor test, WMFT, 
ROM  

 OPQR ">�9� �� "/�'�/3�43� ��X�> 56�(1  ��6  ��X�> 5��X�� 
 1�>

 I��J &B)/'(�1  ��6  �3� A> &B)/'(� 
 1�>1  W��X� <� =� 1�>

��$� W��H <� �3� ��(��( �$FE+ 
 &�'($� %$)�*$�$+ "Bf+ 

 ����896 
 "i�X�

)19(  

68   �+ ?'��T> �� c� L$� &�'($� %$)�*$�$+ "�PQR &�+ "DU$> W��X� ��,-�

 �� ?/83 <� =� "/�'�/3�43� ��>�� �� "��6� &�����X��"��#$� %����  

Double-blinded, randomized 
clinical trial  

MAS, ARAT   L$� &�'($� %$)�*$�$+ �/B�+ ��,-� 
 ��)>�A  "/�'�/3�43� 56�( �+

&�����X�� �+ ?'��T> �� "��#$� %���� �� ?/83 <� =�  

Kim  ����896 


)20(  

79   "+��<�� 2��+ k
�)/> �
� c� ��$)R ?+ "�$���
 d�\( X�*��J <� 1��G/3�

 L$� &�'($� %$)�*$�$+ W��X� ��,-�A  ?/83 <� =� "/�'�/3�43� 2
�

�J "����� 
 �<�� ?���� �+ "��#$� %���� ��  

Video clip analyses  MAS, MBI, FIM, GAS  &/�� 1�� "H "��#$� %���� �3�� 
 �3� �(�	 �$FE+  �
� S�3� �+

2X^> ?/83 ��i� ����� �� &�'($� %$)�*$�$+ W��X� <� =� d�\($���
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���2����
 �!"# .  $%&'� ���(��%����� �)*
 ��+� �� ,��"�-
 .� /��0�1 (���� /�2$3 ����4�� $� 5%�2�� (�
���)  

6���
   
 �����

72$8 ,�9���2  
����:
 ;��  <�. /���=.� .�)�� >����  

Jost  ����896 


)7( 

409   L$� &�'($� %$)�*$�$+ ��,-� 
 ��)>�A  ����9�+ ��>�� �� (O�4'��)

 �� �+�, "�/'8� ?�$M A�6 �
�+) ?/83 <� =� 
<�+ "/�'�/3�43� ��i�

("��#$� %����  

Observational prospective 
interventional study  

GA, EMG, SLRA   ���9	 �+ OPQR &� 56�( ?)>�� 5��X�� @"����$�X�� 
 "��>����(

 W��X� �+ ��(��( �$FE+ 
 ����E+ 
 �F#��> V�E'� @��� 56�( @"/(�	

500 ��1000  �� ���M��,-� 
 &>� ��>�� ��$)R ?+ O�4'�� �	�


2X^> ?/83 <� =� "/�'�/3�43�  

Pennati  


) ����8962(  

15  + &�+ <� 
 ci$( c���+� &��9� h�(�� 1$0� "3��+1���  2�6

)Neurolysis �$FE+ 
 "/�'�/3�43� 56�( �� "���9�� "FnR (

&>X> ?/83 ��i� ����9�+ �� ��(��(  

Pilot study  FMA, Box & Blocks test (B&B), 
FIM, MAS, Quality of life 

(Euro-QOL)  

C�D� 2�6$�*�
 "/(�	 ��(��( �$FE+  ?/83 ?+ P/F> ����� �� "�PQR 2<�3

 m3$� &>X> �� c���+� ��>�� 2���M��,-� 
 O�> 1��$( c���+� &��9�

�/9( O�� �+ "/�'�/3�43�  

Veverka  


) ����89621(  

14   <� 1��G/3�MRI C�D� O����^� ?'��T> �EN 2��(��(  C�F�� ?+ 2<�3

 L$� &�'($� %$)�*$�$+ <� 1��G/3�A ?/83 ��9�+ 1
�M 
� &�+  �+ &>X> 2�

��>�� �� oDU O
�G/> ?N�� "��#$� %���� "/�'�/3�43�  

Multidisciplinary approach  MAS, FMRI, BI, NIHSS  C�D� 56�(  2��N� �+ "��)�+ 2<�3��$n� ?+ ?/'+�
 2�6��/b�3 �� 2<�3

C�D� 56�( 
 C
� 1
�M �� "/(�	 2<�3��$n�  
 ���T> �� 2<�3

p�X� C�F�� ?+ %
� 1
�M �� c�3P( "/(�	 Y/'�3 <� q��b 2�6��/b�3 

1
�M 
� �� &�'($� %$)�*$�$+  

Gracies  


) ����89610(  

24   L$� &�'($� %$)�*$�$+ <
� 
� ��)>� 
 ��,-�B )BONT/B OPQR �� (

"��#$� %���� c�/3�43�  

Randomized, Double-blind, 
placebo-controlled trial 

MFS, GAS, MAS  L$� &�'($� %$)�*$�$+ W��X� �+ �J "/G3 
 I��J C�D� &B)/'(� �$FE+B 

 ���T> ��15000  �$'8\� ?\9N <� "��#$� %���� c�/3�43� OPQR �� �	�


I��J  

Gaverth  


����896 )3(  

22   ?\�3
 ?+ "/�'�/3�43� ���^� ?+ �F'� �$'8\� 
�$� ��3�'	 "3��+

 L$� &�'($� %$)�*$�$+ �+ ��>��A 

Prospective observational 
study 

MAS, PROM  <� =� "/�'�/3�43� 56�( O�F,� �EN �$'8\�
�$� k$b ��3�'	

 L$� &�'($� %$)�*$�$+ �+ ��>��A  

ROM: Range of motion; MAS: Modified ashworth  scale ; 8PS: Eight point scale; RMAS: Rivermead motor assessment scale; MFS: Modified frenchay scale; BI: Barthel index; NIHSS: NIH stroke scale; MRI: Magnetic resonance imaging; GA: 
Goal achieved; EMG: Electromyogram; SLRA: Stepwise logistic regression analysis; MBI: Modified barthel index; DAS: Disability assessment scale; DS: Disability scale; NRS: Numeric rating scale; FMA: Fugl-meyer assessment; WMFT: Wolf 
motor function test; FAT: Frenchay arm test; HADS: Hospital anxiety and depression scale; ARAT: Action research arm test; VAS: Visual analogue scale; CGI: Clinical global impression; PRS: Physician’s rating scale; 9HPT: Nine hole peg test; 
MRC: Medical research council; EOM: Efficacy outcome measurement; FIM: Functional independence measure; GAS: Global assessment of spasticity 

  

 
���3. B%+�� ���
 ����� ���  C��$
� 5%�2�� (��%����� $%&'� �/��0�1 (���� $� 

����
 �.�D8  2  3  7  8  9  10  12  13  14  15  16  17  18  19  30  37  

Reporting  8  8  6  8  7  7  9  7  9  6  6  5  10  7  8  7  

External validity  3  1  2  3  3  3  3  3  3  3  3  2  3  3  3  3  

Internal validity–bias  5  4  4  4  4  5  6  5  5  4  5  5  5  7  6  5  

Internal validity–confounding (selection bias)  4  3  2  4  5  4  3  2  3  4  5  1  4  3  4  4  

Total score 20  16  14  19  19  19  21  17  20  17  19  13  22  20  21  19  
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���4����
 �!"# .  $%&'� ���(��%����� /���L� (���� $� 5%�2��  

6���
   �����

72$8 ,�9���2  

����:
 ;��  <�. /���=.� .�)�� >����  

Hesse  


) ����89622(  

12   C$H �� �� A> ?\QR ��*�D� 2
� &�'($� %$)�*$�$+ O���,-�

Gait  %���� 2�$')/'(� ���� "/�'�/3�43� ��i� ����9�+ &�+

"��/0�  

Open- labeled study  MAS, RMAS  C�>�� 2$�*� 
 &/�� 1�� 2��(��( 2�6�/>���� 
 OPQR &� 56�(  ��EMG  56�( 1��96 ?+

 �,r> ��>�� ��$)R ?+ &�'($� %$)�*$�$+ W��X� C�F�� ?+ �6�$'8\���/)\� s*�+�� ��*�D�

"��/0� %���� �$')/'(� "/�'�/3�43�  

Reiter  


) ����89623(  

18   "+�f/�� W��X� <� 1��G/3� �+ c�/3�43� 2�� ��>�� h�(�� ��,-�

?+ "G\b =�*��F�� ?\QR �� &�'($� %$)�*$�$+  A> t)�4� C�F��

&�'($� %$)�*$�$+ ��>�� �
� �+ �J ?'��T> 
 ��  

Single-blind randomized 
control trial  

PROM, MAS, Gait 
cycle parameters, 10 m 
timed walk, Time & 
number of steps for 

distance  

 %$)�*$�$+ &���� <
� W��X� �+ &/�� 1�� 2�6�/>���� 2
� �Fu> O���,-� 
 �� �v�$)�� 56�(

 L$� &�'($�A �� A> 2
� t)�4� 1��96 ?+  

Mancini  


) ����89611(  

45   �� &�'($� %$)�*$�$+ O
�G/> <
� ?3 ?/3�$b�� 
 �)>�$3 O���,-�

c�/3�43� 2�� ��>��  

Randomized double-blind, 
Dose ranging study  

MAS, MRCS, GA, 
VAS, AES 

 ��� @�� �� ?/83 <� =� "/�'�/3�43� �$FE+ �EN &�'($� %$)�*$�$+ ��)>� 
 2���M��,-�

 ���T> ?+ &�'($� %$)�*$�$+ m3$/> <
� @��(��( 
 &/�� 1�� �R�3 
 ?H$+�>320  �� �	�
2  ��

5   .�� �6�$b ��$��� 
 c�/3�43� 2�� �� O�> "�g$H �$FE+ hN$> ?\QR  

Kaji  ����896 


)24(  

19   L$� &�'($� %$)�*$�$+ 1��+ c� W��X� ��)>� 
 ��,-�A  ����9�+ ��

"��/0� %���� �� ?/83 <� =� "/�'�/3�43� ��i� ")��v  

Placebo-controlled clinical 
trial 

MAS, AUC, GPS, 
PRS, CGI 

 "H �� A> "/�'�/3�43� �$FE+4  ��8  ���D> WFH ?/G6MAS  WFH &/�� 1�� 2$�*� �$FE+ 


 ���D>PRS  W��X� �+ �J �R�3 @&�)j96 
300 &�'($� %$)�*$�$+ �	�
  

Santamato  


) ����89625(  

71   ��,-� 
 ��)>� "3��+BTX-A NT 201 &�w�
�� �
�+  2�6

 
 "��/0� %���� �� ?/83 <� =� "/�'�/3�43� ��>�� 2��+ 1��j��

��nnf/> 
 ���9�+ ���U� ��X�> ��,-�  

Prospective open- lable 
study  

MAS, SFS, PADFM  NT201  L$� &�'($� %$)�*$�$+ ���N L$�)A  %���� "/�'�/3�43� 2��+ ���M��,-� 
 &>� ��>��

"> 2X^> ?/83 <� =� "��/0� "> ?( ���+  �(�	 
 �6� 56�( �� Y3�43� 
 "�PQR &� ���$�

 .�Bf+ �$FE+ �� �� A> C�D� ��K &B8\� "3�
�  

MRCS: Medical research council scale; SFS: Spasm frequency scale; AUC: Area under the curve; AES: Adverse effects scale; GPS: Gait pattern scale; PRS: Physician’s rating scale; VAS: Visual analogue scale 

  
 
���5 .B%+�� ���
 ����� ���  C��$
� 5%�2�� (��%����� $%&'� � (���� $�/���L�  

����
 �.�D8  11  20  21  22  23  

Reporting  6  9  8  8  8  

External validity  3  3  3  3  3  

Internal validity–bias  7  6  4  5  4  

Internal validity–confounding (selection bias)  4  4  3  2  4  

Total score 20  22  18  18  19  
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 ����  
�5$  � �0,X,0
�a
	 6-�� \�� H  	� �: �,p+�

�	��	 
���)� P'	� ��  .��
�)� ��-��� �-� P'�)� H��N �
����� ��-  H� ��]�

X� �!����
v�: G' H  G' �	�[	 � y,I�� 3�  S	�-	 H  ��,
� �O
	 �-

�
�� \,$X� 	� ����
�  O)
 ��0�!�	 � O

 M	 H�	M�� � �)0X� �
�%0
	 ���

O,2�=R �
 L05� �� "��)� ����M ���M�� ��- ��� )18(. ����
 M	 ��'  ��-

�� ��� H  m'�"� �  U,��� �
 H� �	o��,p+�  G,��0
	 "��	 ��#	���'",R �
�� �	��	

����
 P'	 .O
	 P'�� Ur� G,���'
���� O��@ � ���K�R  
����� �5,��� ��-

�: ��
�XR	 � b	�kI	 �	",� � 6'	"R	 �$[�� \ �K \�� H  	� �	��),   	� �-

�� 6-�� ����
 M	 c#  ��� �  P,X��� ���,2���  w'	� Y�� .�-
BTX-A 

 Y�� P,X��� ���,2��� )A(� X,0
�a
	 6-�� �  ��L� ��&	 *���@ �
�
 � �0,

OR�  � Ur� �
 	� ��M�  S	�T	 ��- ��	
��.  G,���'
���� O��@ \,2
 P,)- H 

 *�� �
 �: �	�)- H  3�'
	� � P'�� Ur�6 �H0�
 M	 c# ���  	� 
�R O,=I�

�� �,,J� �-
 )17(. O
	 >$� ��,X  ��!�-
�M ����
 HW��	� ��	  O�o� M	 c#

- �"J� H0�
 Y�K� M	 3�
 P'��W >BTX-A H����  �	�)- H   �#	���'",R ��-

�� �����
��� �  H0�	
 �0,X,0
�a
	 ��� ����
�
 � *�� ��h�T �,p+� ��	��

�@ H0�� P'	 H  H[�� .��� '���M �'�
 �  HX'�_� �
 H� O
	 O,)-	 " �-� 6  ���

 H ��� 	� H0,
���� 6'	"R	 P'�0�,  ��),  �H='�I M	 c# 3�	�� ���  P'�0$  �

M��$  �	�  ��� �	�� *���N M	 ����  .O
	 ��� �P'	� ��   ���
 P'	 �
 ��	

BTX 
�� m'�"�� �� O

 H  	� ��0$  H�,0� f[	��  *�_,_]� m5T .
��:

 �  ��"R	BTX�� >- *�aX'
 �  	� O

 
���)� � 6-�� 	� �0,X,0
�a
	 ��	��

 ���K�R �	��	 �
 �R�I	 *���@ ����
 �	�  *�aX'
 H�,$  M�
 .�-
 6'	"R	U 

1000 M�
 
� ��� H� O
	 ��9 \ �K .O
	 U 1500  6,  d=I \,2
 H  �-��

�� 6-�� 	� 3�=R O��@ �	",� �*L.� �@ M	 �-
 )9(.  �!'
 Y��BTX  � 

�	��� BTX-B  Y�� P,X��� ���,2��� )B M	 c# �0,X,0
�a
	 ����
 �	�  ",� (

�� ��� H  H0�
  �=I�� m'�"� H� 
��2500  ��U 5000 �:� 6,   � �2�=R

 M	 c# ��� G' *�� �
 	� w��: ��X��R H�)[ M	 ���K�R �	��	 *L.� �0%


�� �0)� m'�"� H[�� \ �K H0�� .����  �,p+� �
�  H0X[� BTX-B  P��0X�	 �


3�=R  \�	�� H  O5X� w��:3�=R �,j �� �: ��X��R �0,X,0
�a
	 H�)[ M	  .��� 

�-��	
 �'�
 �  HX'�_� �
� 
 m'�"� �h�  M�BTX-B  	� P� H[�� \ �K 6-��

 �T3 �0�,  
�5$  O�� H  O
	 P�)� H� 
�	
 3�5�
 H  m'�"� M	 c# ��� 

>- `�5_�	 ) ���MCo-contraction 
���)� �  H� ���  �0,X,0
�a
	 H  O5X� (

BTX-A  *��%0�O
	 �� �  OX� �	"[	 *	�)� ��	��GAS   

)Global assessment of spasticity ()�-
 
�5$  	� (
���)� � 
�
 ��0%
 )10(.   

H0R�� *��& *�_,_]� Z�
	 � �  �'�$�� H  P,X��� ���,2���  
� ���

� �	o��,p+�OX, �	�� �����
 H����  �  �'�  � 
�� �	�)- ���  )15(.  ����
 G'

O

 �
 �0,X,0
�a
	 ��W
 
�R �	�  �
�$��,#� G,��� M	 �
�%0
	  �,?� �'�-

) O@	�0
	 O��,a
	 � ����� 6,# � �	�: 6��Rest �T (3 �� 6 
	 ��� H� O

 M�j: m'�"� P,2�	 M	 �= �� 
��  ��-
����� �T 	� L05� O

 M	 �
�%0
	 �

�� H,&�� H�	M��  ���)16(. HX'�_� �
��  � �	+ � P'�,�	",� �,p���,2���  

�� ���� P,X���  H� �-
BONT  �
 � ���K�R �	��	 
����� �
 ��0�,  
�5$ 

 OX�ARAT )Action research arm test (
�	
 3�5�
 H  )19(.  3�0��

 �' 3��R ����� �_'�"� ��-��	
 M	 �
�%0
	 �  �0,X,0
�a
	BTX-A  �,p+�

����
 �	�� 3�)=� ��- G,0
�a
	 �I ��-��	
 M	 �
�%0
	 � 6'	"R	 	� ���   	�

�� 6-��  ��'�R .�-
BTX-A 
 �	��	 �
 H0�
 M	 c# �0,X,0
�a
	 6-�� �

OX� M	 �
�%0
	 �  ���K�R  ��-mRS )modified Rankin scale�( K-MBI 

)Korean version of modified Barthel Index�( Brunnstrom Stage�   
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���6. ���
 �!"#� ��� �' $%&(��%����� 5�1. ��. ����4�� $� 5%�2��  

6���
  M$8 ����� 

,�9���2  

����:
 ;��  <�. /���=.� .�)�� >����  

Lampire ����896 
 

)26(   

10  1 "H ��� V�$H �R�3 
 C$H ��X�> &��/B�+ &��D� .Gait  ����� ��

"96  
 =��$9� S$/(� "/�'�/3�43� ��i� 2
\�Gait  2$��< �+ 1��96

 @Y*�3 ����� �� �6�/>���� &�� ?'��T> 
 1�� �G32 %$)�*$�$+ W��X� ��,-� .

 L$� &�'($�A �6�/>���� ��96 2
� =��$9� S$/(� ?\QR ��  

Observational 
study  

EMG, MAS  S$/(� ?\QR �� &�'($� %$)�*$�$+ W��X� �+ &/�� 1�� "H OPQR c���9)�( �$FE+

"96 ��i� ����9�+ �� c�/3�43� =��$9�  S$/(� C$H &��/B�+ ?( "*�	 �� @2
\�

"9� �3� ?+ Y6 W��X� <� =� =��$9�  
 ��J�
� ���3 .�$� ?/��M ��( ?+ ���+ �6  

Hameau  ����896 


)27(  

14   %$)�*$�$+ W��X� ��,-� "3��+ �EN c�/)�(
X�� �/>$>�)��� <� 1��G/3�

 L$� &�'($�A  
 $��< VnG> �� "BB( 58\�� ?+ l$+�> �
�/BM 2
�

 2
� ��,-� "3��+ 
 $��< 2���/b� �$')/'(� 
 �$'8\� �
�/BM �u(��	

 "����$�2��(��(  

Open- labeled 
study  

MAS, 6 Meter walk test 
(6MWT), TUG, 10MWT, 

VAS, Time taken to ascend & 
descend 4step 

 L$� &�'($� %$)�*$�$+ W��X�A  O��# 
 =��$9� S$/(� "/�'�/3�43�

"> 56�( �� =4'����$( "> 5��X�� $��< �$'8\� O��# V+�T> �� @�6�  &�� .�+��

.����� &/�� 1�� 2
� 2��(��( ��,-� O����^�  

Boudarham  


) ����89628(  

14   2
� =��$9� S$/(� ?\QR �� c� L$� &�'($� %$)�*$�$+ W��X� ��,-�

��M$�>
�/8*� ��*�D��(�	 2
� 
 $��< �$')/'(� 
 �$'8\� c��  "3�)�

 "H &�* 
 $��<Gait "96 ����9�+ &�+ ��  ��E> �+ 2
\�Gait  �+ 1��96

1�� �G3 2$��<  

Placebo-
controlled trials  

MAS, EMG   L$� &�'($� %$)�*$�$+A  =��(�� 
 ?)>��EMG  �� =��$9� S$/(� ?+ W\/>

"> �$FE+  56�( 
 ����� ��,-� �J �'��$M�/�J 
 2v�)�3 OPQR �� �>� @�Bf+

C�D� =��(�� "> =��$9� S$/(� �� 2<�3 .���+ ?/'6J 2�6�F�� ?+ l$+�> ���$�  

Roche  ����896 


)29(  

35  ��$� �$b ?>���+ ��,-�  2
� &�'($� %$)�*$�$+ O�T��X� 1��96 ?+ "Bf+

��*�D�  2�6Gait "96 ��i� ����9�+ �� �$0> &>X> 2
\�  

Randomized 
controlled trial  

10m timed walk, TUAG, 
Distance covered in 6 min over 
an ecological circuit, The stair 

test  

?>���+ ��$� �$b 2�6 + ?+ �Z)> &�'($� %$)�*$�$+ W��X� 1��96 ?+ ������/3� "Bf

��*�D� �$FE+ "> &/�� 1�� ?+ ?/'+�
 2�6 .�$�  

Roche  ����896 


)30(  

22   2�6�/>���� �� O����^� &��D�Gait  W��X� <� VF# e��3 &/�� 1�� "H

">  L$� &�'($� %$)�*$�$+ W��X� ���$�A  �� =��$9� S$/(� ?\QR �� ��

"96 ����9�+ �� $��< &B8\� �u(��	 5�� 2
\� .�)( ")�+  

Prospective 
observational 

study  

MAS   %$)�*$�$+ W��X� �+ e��3 &/�� 1�� "H t)�x$3 <�� �� $��< &B8\� c�� 5��X��

 L$� &�'($�A  2X^> ?/83 ��i� ����� �� c�/3�43� =��$9� S$/(� ?\QR ��

&>X>  

Hesse ) ����896 
31(  10  L$� &�'($� %$)�*$�$+ 1�))( h��f� ��,-�A  ��9�+ 1
�M 
� &�+

"96 "��/0� %���� "/�'�/3�43� �+ 2
\�  

Clinical trial  MAS, Gait analysis   C$H 
 &/�� 1�� �R�3 �$FE+ @OPQR &� 56�(%�#  
 ���/'�� <�� ���T� @�6

&�'($� %$)�*$�$+ W��X� <� =� "8��/8*� O�8��0� ������ �+ &/�� 1�� �� t)�x$3  

MAS: Modified ashworth  scale; EMG: Electromyogram; TUG: Timed up and go test; VAS: Visual analogue scale 
 

 
���7 .B%+�� ���
 ����� ���  C��$
� 5%�2�� (��%����� $%&'� �5�1. ��. ��4�� $� 

����
 �.�D8  24  25  26  27  28  29  

Reporting  6  8  6  7  7  8  

External validity  3  3  1  3  3  3  

Internal validity–bias  5  5  5  5  5  6  

Internal validity–confounding (selection bias)  3  2  3  3  4  5  

Total score 17  18  15  18  19  22  
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���8. ���
 �!"#� ��� �' $� 5%�2�� (��%����� $%&/�%�%���N�� O��2  

6���
  72$8 ����� ,�9���2  ����:
 ;��  <�.  /���=.� .�)��  >����  

Ward  ����896 
)32(  Not assessed   L$� &�'($� %$)�*$�$+ ��>�� 
 "��6� ��>�� I��/� 
 2���M��,-� ?'��T>A  ��

1�� �B> �3� A> �� �3� A> c�/3�43� &B8\� ��i� ����9�+  

Case report MAS   L$� &�'($� %$)�*$�$+A ��( ��>�� c�� "/�'�/3�43� 2��+ �>

�3� ?/83 <� =�.  

Rosales  
Chua-

Yap )6(  

696   L$� &�'($� %$)�*$�$+ ��)>� 
 ��,-�A �� 1.  
 "��#$� %���� "/�'�/3�43� 56�(

 �� ���^� S�3� �+ "��/0�MAS@ 2. �+ "/�'�/3�43� 56�(  ����9�+ ���D� S�3�

 ���D> WFHMAS @3.  �$FE+GAS  
 h#��> �� ��9�+4. �J �Q> O���,-� ">�9�  

Previous meta-
analyses  

MAS, GAS   L$� &�'($� %$)�*$�$+A E+ 2��+ &>� ��>�� c�F &� �$ OPQR

.�3� 2X^> ?/83 <� =� "��/0� 
 "��#$� %���� "/�'�/3�43� ��  

Kinnear )4(  Not assessed   L$� &�'($� %$)�*$�$+ W��X� <� =� 1��G/3� ��$> "����$�X��A  ��(��( �$FE+ 2��+

2��9�+ ��i� �g�'M�X+ �� "/(�	 c�v$*
�$� 2�6  

Systematic review  ARAT, MAL, WMFT, 
B&B, FMA, MAS  

%$)�*$�$+  L$� &�'($�A  �� "��/0� 
 "��#$� %���� �� W��X� 2��+

"> X�$Z� @����� c�v$*
�$� V8B> ?( "*�'M�X+ �����  ���+ ?( �$�

��$� �J C�F�� ?+ .���M O�$y "8�X�� "Bf+  

 "93�# ����896 
)5(  40 ?*�T>   56�( �EN "T��X� O�$y ?+ &�'($� %$)�*$�$+ ��)>� 
 ��,-� =� "/�'�/3�43�

?/83 <�  

A literature review  Not assessed   L$� &�'($� %$)�*$�$+A  
 &� 56�( �EN "+�f/�� ��>�� c�

.�3� ?/83 <� =� "/�'�/3�43� �����>  

Schramm  ����896 


)33(  

508   o\/f> L�$�� ��>�� 2��+ I��/� 
 W��X� @"D#�
 "M��< 2��+ ?��� mb c� ?�E�

 L$� &�'($� %$)�*$�$+ �+ "/�'�/3�43�A ��9*J ��  

Prospective study  MAS, VAS, FAC, 
10MWT, TUAG  

��>��  "\0> �)i 
 "DU$> W��X� �+ "/�'�/3�43� ��8> 2�6

 L$� &�'($� %$)�*$�$+A > 
 &>� ��>�� c�r ����9�+ 2��+ �,

2��9�+ ��i� .�3� 2X(�> "FnR Y/'�3 2�6  

Demetrios  ����896 


)34(  

91  ��$� 2���M��,-� ?)�>< �)i "Bf+  ���3 
 &�'($� %$)�*$�$+ W��X� <� =� 2�

��>��  ���3 
 ��*�D� ���
�0> �$FE+ �� C$)� ?\9N <� "DU$> "�PQR �
�� 2�6

 ��(�$( 
 �g�'M�X+ �� I��/�?/83 <� =� "/�'�/3�43� ��i�  

RCT  LASI, DAS, AAM, 
MAL, ARAT, TUAG, 

10MWT, GAS  

��$� 2���M��,-� O�F,� �EN "9( z���> ?)�>< �)i "Bf+   2�

 ��(��( 2
� &�'($� %$)�*$�$+ W��X� <� =�C�D� ��K  %����

��9�+ "��>�� _��6� ?+ ���3� 
 1��� h�3J  �� ��*�D� �$FE+ 


 
 �g�'M�X+ ��>< �� ?/83 <� =� "/�'�/3�43� ��i� ��(�$(

.�3� �$N$> ���< 
 Y(  

Ward  ����896 
)35(  273   ��(��( �� O����^� "3��+C�D�  
C�D� ��K + ? L$� &�'($� %$)�*$�$+ ?\�3
A  ?+

��$� ?>���+ �� ������/3� �F#��> 1��96  ��i� �g�'M�X+ &�+ �$0> _�6 "Bf+

 =� "DU$> "/�'�/3�43�?/83 <�  

Prospective double-
blind study  

GAS, Resistance to 
passive movement scale 

(REPAS), MAS  

��$� 
 ������/3� �F#��> &�'($� %$)�*$�$+ W��X� �+ 1
PR  "Bf+

"> ?/83 <� =� "/�'�/3�43� ��i� ����9�+ �� �$0> _�6  ���$�

 ��(��(C�D� ��K  �J <� �/B�+ 
C�D� .�6� 5��X�� ��  

Demetrios  ����896 


)36(  

59  1���� ��$� ?>���+ 2�6 
 ���� ���'+ "/(�	 "Bf+  W��X� <� =� C$9D> ��K

 L$� &�'($� %$)�*$�$+A "���*��/3� �g�'M�X+ �� ?/83 <� �D+ "/�'�/3�43� 2��+  

Prospective single 
centre, Controlled 

clinical trial  

GAS, MAS  ��,-� ��$�  L$� &�'($� %$)�*$�$+ W��X� C�F�� ?+ "/(�	 "Bf+A 

 <��� 2�/B�+ O�T�T0� ?+ 2X^> ?/83 <� =� "/�'�/3�43� 2��+

.����  

Franceschini  


 ����896)37(  

44  h3�)> ?)�>< �� ��nnf/> <� "\> ���<�+ 2��N�  �
� &��� ��$� 2�6  <� �D+ "Bf+

 L$� &�'($� %$)�*$�$+ �+ ��>��A "DU$> "/�'�/3�43� ��>�� 2��+  

Delphi technique  QOL, MAS, APROM, 
C-MAP  

 L$� &�'($� %$)�*$�$+ W��X� C�F�� ?+A  =� "/�'�/3�43� 2��+

 ?/83 <��R�3 ?+ ��$� ��>�� ���+  O�)��9� ?\9N <� "Bf+

 �$� <�KJ OPQR "8��/8*� O�8��0� �+ h�(�� �� OPQR "BB(

 %$)�*$�$+ ��,-� ��.�6� 5��X�� �� &�'($�  

MAS: Modified ashworth scale; GAS: Global assessment of spasticity; C-MAP: Compound muscle action potential; AAM: Arm activity measure; DAS: Disability assessment scale; LASI: Leeds arm spasticity impact scale;  
FAC: Functional ambulatory category; ARAT: Action research arm test 
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���9 .B%+�� ���
 ����� ���  C��$
� 5%�2�� (��%����� $%&'� �/�%�%���N�� O��2 $�  

����
 �.�D8  4  5  6  31  32  33  34  35  36  

Reporting  7  8  8  9  7  7  6  7  4  

External validity  3  3  3  3  3  3  0  3  3  

Internal validity–bias  1  3  4  5  4  6  5  4  5  

Internal validity–confounding (selection bias)  4  3  4  5  4  2  3  3  3  

Total score 15  17  19  22  18  18  14  17  15  

  

MAS )Modified Ashworth scale �(Fugel-mayer score � c��  ��-

�'�'.O
	 ��� *�5p	 ",� V,��� c�� � OX� P'	 HX'�_�  M	 c# � \5K �-

U,
: O

 ��-
����� 
�5$  ���-
 ���� m'�"�  P0R�� H�)[ M	 ��'


H�	�0
	 �� �
�� �-� � �	 OX� P'	 �
 H� �
	�R	 .���   ��)� �-b��k�  H  ���

��
��: O

�  �
 ",� � 
�N O

 
���)� �
 	� ��0$  � H[�� \ �K 
�5$ 

��
	
 ���� ���M�� ��-��� )20(.  

� �	�
�� 
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Abstract 
 

Introduction: Stroke is the acute neurological damage caused by perturbation of blood flow or lack of blood supply 
to part of the brain tissue and nervous system resulted from cerebral artery occlusion by a blood clot or a ruptured 
artery. This loss causes different functional disorders such as spasticity. Botulinum toxin has been acknowledged as 
an effective method in reducing spasticity. The purpose of this paper was to review the literature regarding the 
impact, results, and application of botulinum toxin. 

Materials and Methods: Articles were obtained using the keywords stroke, spasticity, and botulinum toxin from 
PubMed, MEDLINE, Springer, Science Direct, Elsevier, and Scopus without any time limitation. 

Results: Approximately 193 papers were retrieved from the websites using the abovementioned keywords and 36 of 
them fulfilled the inclusion and exclusion criteria. These articles described the application of botulinum toxin in limb 
spasticity reduction, motor function improvement, and gait factors promotion. These studies reported that this 
injection should be combined with other treatments such as physiotherapy, occupational therapy, and home-based 
exercises in order to cause significant improvement in the ability of the patient. 

Conclusion: Botulinum toxin is an effective treatment used in combination with rehabilitative technics to reduce 
spasticity due to cerebral disorders, and in turn, improve motor function and quality of life. 

Keywords: Stroke, Spasticity, Botulinum toxin 

 
Citation: Shahriarpour S, Mazaheri T, Shaygannejad V. A Review of the Efficacy of Botulinum Toxin in Spasticity Reduction 
in Upper and Lower Extremities and Gait improvement in Individuals with Stroke. J Res Rehabil Sci 2015; 11(5): 359-371 
 
Received date: 19/04/2015 Accept date: 08/11/2015 

 
  

Review Article 


