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 بر جريان خون اندام ديابتي Vacuum-Compression Therapy (VCT)بررسي تأثير
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2 Passive Vascular Exercises 
3 Case Series 
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W
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 متغير

 جلسات

جريان خون

†شرياني
جريان خون

‡وريدي 
ظرفيت وريدي در

فشاركاف 

mmHg80†

پرخوني

†واكنشي 
حداكثر پرخوني

†واكنشي 

~/J~/R±oK/IVK/KR±�U/oK{{/R±UK/I{U/o±Jo/o~/V±U قبل از جلسه اول

}/o/R±I~/IK/K~±J/URJJ/R±U{/IIJ/o±Io/oUJ/{±�I~ بعداز جلسه اول

}/JI/R±IJ/IV/KI±Vo/oo{V/R±K~/I�I/K±V{/o~V/U±{J قبل از جلسه ششم

~±V/R±Io/I~/KU±IJ/o�J/R±U~/IVJ/K±oK/oIV/V بعداز جلسه ششم

~/}R±Io/I{V/IU±~V/oo{~/R±UK/IR{/o±II/UVo/V±V/~ قبل از جلسه دهم

~/VV/R±�J/RJ{/KU±Io/UUJ{/R±VJ/I�{/K±~I/oIV/V±Uo بعداز جلسه دهم

~/}±}/VU/R±K�/I~o/KR±VJ/oV{V/R±{/IR~/o±J/oRK جلسه پيگيري

*��!�=� ±�Y'�O' �Mean ± SD  )� .†��!�=� P!#2' ��! �5C� )RV/R>P.(

‡��!�=� P!#� ��! �5C� )RV/R<P.(

** 
�	 A�* �c�� �*)ml of tissue/min IRRml/(���$�� 
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Vacuum-Compression Therapy (VCT) +��Y�)! Z)#

vasotrain 447  	�$  ��) Enraf Nonius  (d9 �5T* 
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=�+ �! ��(55	  	�$ "����
� �! �'���! AT���� &�(?'� 

��!�% .�'�$ f
�5+ ��/ ��#@ A� ��Y�)! ��� ,�*�������:

 23� ��O� "��
�Bar RV/R+��� A� �oR"��(
� � A(
'�: 

��O� �75�BarIR/Rh��� A� ��R�(�!�% 1�(�M� A(
'�: .

��Y�()! �(� "�(��! AS(T9 �(* "��/ ���Vasotrain �UV

��� A� "����
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E!IR/�� Q(� ��#@ A� AST9 

"�
� �!)AST9 A) ,� A�7* (�5���% ���E "���!  �+.

�/��'�%
"���(�
� �'�(��+ &��'� "#� "���9 "��
� ��	 ,�

 A((CF�G� !�#((� ��Y�(()! Z(()#+ �((� � L�(() A((
c�' �!

����%#�S
�T�
�$ &�?'� �(� Ar,��(?+ &�(' Compactus 

700  	�$  ��) �GUTMANN �($�� �(� "��F[ �! .

9��,�(* 8�(	 ��T@� A'�� D��$ ����%#�S
�T� ��Y�)! y�

 � ,��O(((�Strain-gauge�5((($�� �(((� W(((T�X� ,�(((* .

Q((
5.+ Q((� �,�((��� !��S(('� <((��u /� ����%#�S((
�T�

 �(E��M ,�(*������� ��	 ����/�� ,��� q)�5� ��9�d+�
n

 ('� �! ��#.)����	�� � ��#.)����.
���(G
�� ,�(* &�

 )� .!��S('� x(M�� ,��O(� 8�	 "�$ !�� �0�� ��� �!

 ,!��� "#� "���9 "��
� a�) � ��$ A
c�' "[ ,�*����

 !#$ �� ��
?5) &��'� A� �'���$ .,��(�  
)�ScStrain-

gauge � �! &��('� �(GE � f(?c �! �

6+ "��
� ,�
% �/��'

 H�Sc �Y$/�!�� f�S
) AT
)� A� l����!)��(CGE ��9 A	

  (()� ��Y�()! �(T��! (A((
F�� �#(u A((� � !#($ �((�  (2:

»f?c �2S' ���

6+ «"#(� "�(��9 �"[ /� � ,�
% �/��'�

 !#$ �� A2)��� &��'� A� ,!��� �'���$ .��� �)�+�) �!

 �e���/[ &�?'� "��/ \G() /� �+��(� �	�'� ���
� ,�� L�)

 D
dS+ � "!�	 �F�� ,��� ��	 ��� A	 ��!�% ��#��) qTE

 �$ &�?'� ,���� f�S
)  O%/�� .��(� A� "����
� a�)

UV ��Y�)! �� "���!  �+ A=
E! Vasotrain � �(5���% ���E 

"�((��! /� a((� AT((@����  ((��d' �!�!�((?� e��((�/[ 


�T����%#�S a�) � �$ &�?'� ��(� ,�(C� AS(T9 ���(��! 

�(�[ D(�M A� �Y5*��* "����
� .�! "�(��! /� �(C� � D(2E

 O((($ �1�� ��S(((T9 e��(((�/[ "���(((�
� /� f(((*! � f

S
�T����[ D�M A� ����%# .�(�[ AS(T9 ,�(d�'� �!)f(*! (

1 Plethysmography  

 ���(�/�� &�?'�  d9 "����
� ,�C� AC9��� b���+Follow-

up ���%#�S(
�T� e��(�/[ D��($ Z(=� � �C� ��� Q� A	�

��!�% �5*��* �!#�.� �!/��!
/� ��� D(r ��(?* �
�! ��(�

 /�� ATc������Follow-up �('!�r  r�$ .&�(� ,�(* �!�!

 �(�	 �
6�� �5� A� �#��� ����%#�S
�T� ��Y�)! /� AT@�c

,�((* &�((' A((� A�(()#
� »�'���(($ ,!��� "#((� "�((��9«��

»,�((���  ((
��`«��»,�((��� ��O((%/�� "#((� "�((��9«��

»	�� �'#��� ��.S�� /� a� �O5«��»b)�� �3	��c ���=�

 ��.S�� A� L��M«��'!#� .A(Tc��  (7* �! �(* �!�! �(��

»>��$ /� D2E «�»"�(��! &�(�+� /� �(C� «�1�� ��S(T9 �! 

A(Tc�� �!  (��d' �! � f(*! � fO$Follow-up  ()�� 

��[ .�AS(T9 �(* �! "���! /� �C� � D2E ����' �)��� ,���

 "#�/[ /�Paired T-Test "�(��! �
:;+ ����' AS��=� ,��� �

W((T�X� ��S((T9 �
((�"#((�/[ /� Repeated Measures 

ANOVA �$ �!�7�)� .��(* "#�/[ ,���[ ,��! �5C� \G) 

RV/RP< AXS(' Z()#+ ,��(�[ �
F�('[ � �$ A���% ��' �! 

����� &�' f*!�
)SPSS��!�% &�?'� .

ها يافته
��9�����! &��'� �! �'���$ "#� "�C���
' � AST9 �* /� 

�'���! ��ST9 ����+ �
����[ ���F /�,e����� �5C�

 ��
' ,��!)Jo/R=P(.,����  
��` �
' &��'� �!

� AST9 �* /� �C� ������! e����� ��ST9 ����+ �
� 

 ��
' ,��! �5C�)R{/R=P(.

"#�/[ A� A9#+ �� ,���� "#� "���9T-Test�/� �C� 

fO$ ��ST9 �! "���!)RRJ/R=P(f*! �)RIU/R=P(

�5C� ���7+ ���ST9 "��* �! "���! /� D2E A�  2S'

 $�! ,��!.�
Y'�
� �
�9 "����� "#� "���,/� D2E 

�fO$ AST9ml/100m of tissue/ min  Vo/oo�C� Ar !#� 

� fO$ AST9 �! "���! /��� �
Y'�
���=� A� �ml/ 100ml 

of tissue/ min IJ/o�)�
�.�
'�Y
� �
�9 "���"#� "�

����,�f*! AST9 /� D2E ml/100m of tissue/ min 

~V/oo� f*! AST9 �! "���! /� �C� Ar !#� �� �
Y'�
A� �

2 Arterial Blood Inflow 
3 Venous Capacitance 
4 Venous Outflow 
5 Reactive Hyperemia (Post – Ischemic) 
6 Peak Flow of Reactive Hyperemia 
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���
� ���� ��
� ��)��
� !(�$$

���=�ml/100ml of tissue/min Io/UU)�
�."��� ���

 ,��! �5C� e����� ��C� A� fO$ AST9 /� A	  )� �5C�

��* �! ,���� ��O%/�� "#� "���9 "��
� �! AST9 "

 )� ��$ !�?��."#�/[ ����'Repeated Measures 

ANOVA��O%/�� "#� "���9 �
Y'�
� ��!�=� �
� 

,���� WT�X� ��ST9 �!)f*! �fO$ �1�� (���7+

 !�! "�O' ,��! �5C�)RRU/RP= .(�
Y'�
� �
�9 "���"�

�� "#���,�1�� AST9 /� D2E 

ml/100m of tissue/ min  �U/oK�! "���! /� �C� Ar !#� 

� f*! AST9�� �
Y'�
���=� A� �ml/ 100ml of tissue/ 

min Io/UU)�
�.&#d7� ���� ��O%/�� "#� "���9 A	

/� �C� ,����IR,��! �5C� e����� "���! AST9 )/�

F�� ���F
5����[ �,( ��� .»�O5	�� �'#��� /� a�

��.S�� «����! &��'� �!� AST9 �* /� �C� �����+ �
� 

 ��
' ,��! �5C� e����� ��ST9)Io/R=P.(»�
� "�

�O5	�� �'#��� �3	��c «�
' � AST9 �* /� �C��
' �
� 

 ��
' ,��! �5C� e����� ��ST9 ����+ ){{/R=(P.�!

ATc�� ����/�� �<
=�+ ���Follow-upQ� /� �C� ���

 �'���! AST9 ����[)f*! ($ &�?'� ,��%�'�� i2GF�� A	 �

"���! �
:;+ ��� ��+#	� )� ���!�% ����/�� .&�?'� ��

 "#�/[Repeated Measures ANOVA ��+#	 ,��%�'�� �:� 

"���! ���VCT /� &��.�
* �! �����! &��'� L��M �� 

&�M �Y'�O' A	  $��' !#9� ��)��� !�#� ,�*�
6��

Q� /� a� "���! �
:;+ ,��%�'�� �!#� ��� )�.�
"����

��$ ��d��Y��� 4�#� H�Sc� D��$ ���M  ��

� �� �! 0/#) � !�! �"�$ �#��#� � WC� �L�)

Y5)
5�'���+ &��'� �! �!�) H�Sc� � ��2� ,�� �! 

���+ �! �"���! AST9 �! /� a� Ar �5�$�!�!#2d� !��#� ,

�M e*�r ���'!#�' �r� �� f.

 بحث
���9 �<
=�+ ��� �! �����! &��'� �! �'���$ "#� ")fd�

<
=�+ 8�* ���+(,���[ ���F /� � e����� C,��! �5

,��! �5C� e����� ,���� ��O%/�� "#� "���9 ���  ��
'

 ��
��r!. O%�� �  ���! ��'��O
� �'�� A� A9#+ ��

�+����#' AT�9 /� "[ ���� m��#M "!#� ��w��']J[�

���� �'���$ "#� "���9 e����� � Q���+ H�)��� 

�2'�9 "#� "���9 e�����
D@�c �����! &��'� L��M �! 

!#$ .����.$ �2S' !#2d� A� A9#+ �� �ACF�G� ��� �!

�,���� ��O%/�� "#� "���9 e����� �
' � "����
� ��

/� �C� !#�' �M!� "�#+IR�� "���! AST9 VCT �! !#2d� �

��#� "���9 0��S% �! Q���+ � ����� "p#
� �2'�9 "

 )� �!#2' ���	 ��� �!�! �� .e����� A	 ��#@ ����

,���� "#� "���9���O� "��!��% ���� ��� xM�� !#� 

�'���$–� Q���+ xM�� !���� ��� � ��$ ,���� 

!#$ �� �'���$ L��M A
c�' �! "#� !��� ��O� e�����

 A	/ �� ����� e����� xM�� A?
�' �!����e����� �

"#� "���9�91��S�! �c�#' �! �2' A�!��S'�

�� !!�%]�.[

!��� e����� �! �<
=�+ ��� �! ��$ f
�5+ �75� ��O� /��

 ���� A	  )� �!#2' �:#� �����! &��'� L��M A� "#�

 "��/ ��� � ��O� "��
� /� fM� /�� ��� ,�*�������

!�! �

6+ �� ��O� ��� ,���dY' .� �+����#' "#�

+�[�������! �+��# A� � �5�S*  ���! ���� m��#M /� 

�� ��' A� ��'#$ �� !�?�� 1�) ���5� m�M �! ����

 �)�IR���� � �!#2' ���	 "���! � ,!#2d� ,��� AST9 

!��C+!�! e����� �
' �� �'���! ��ST9 )' !�#� "��/
/�

���,��Y�S�  )� ���� "���! ��"��/ A� &/����,

��!�? ����/ �� �����9�� ��9 0��S%�"#� "�

2'�9��$�� A�$�! .(���Y�)! q)�5� ��O� "��
� !�#� �!

 "���9 AC)#+ � 0��S% ,��� �'� �!#�' s�G� �
==��

 �2'�9 "#�)�$�� �� "���! �T@� �
T	 A	(����

�a	�' !�! e����� �� ��O� ,�* .Delis A	 �!#�' ���$� 

xM�� "[ /� a� ��E�7+� �  23� ��O� ,��� "��
� Q���+ 

"#� "���9 e����� A?
�' �! � �2'�9 "#� 0!�% ��O
�

 )� ��$ �'���$ ]IR.[A?
�' <
=�+ Ubbink �
' �� A?
�' 

<
=�+ !����r !�#� �! ���c VCT �� e����� "���9

�'���$ "#� �! "����
� ������ ���! �'���$'�#X�* �

!��! .Ubbink 1�) �! KRRR ��� ��+#r ���:� VCT�� �� 

"p#
��� �.
���
)�#+�#r,��  )#� ,"����
� ���! 

��.S��'���+ &��'� �)1�����'���$ ()����!#�' .

1 Collateral Circulation 
2 Angiogenesis 
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�*�������,��O� Q����#�
* A� "��
� Bar IV/Rh��O� �

Q������
* BarIR/R+f
�5+ ��� A� �
'1��M�  M�) &

�'�$ .����' ��� <
=�+ !�! "�O' VCTr�'� Z=� �

"p#
��� ��"#
)�'|
S	Tr�!#2d� ��  )#� �
OX� �� ��� 

1����"#
)�#	�
)��.
� A�w6+ ,����� D��M Ar,�!

�M !�?��� $��' ,�
:�+  )� Q
�S�� f<=�� �A?
�' 

 ��%�����r "[ ���c D�$ �! ��Y�)! �"���! �! 

��.S��'���+ &��'� ��'�����']II.[8���� ���

 ��=
=�+ �Cujic 1�) �! I��{ �! Q�!�#� 0���% ,/�

��Y�)!Vasotrain (VCT) �� ���
�,�+�[ �� �/��T�)��

��
Fa'���
(AO)  ��
'T��+����#' ������! � !#�' �!�7�)� 

�'��  O%�� � !#2d� xM��,���
� AO ATc�� /� �5
F�� 

ПBA� AП��
' �'�� �! !#2d� ,���
�T��+����#' �

�����!�$]IK[.����' �+<
= i��9 Pitr 1�) �! KRRV 

!����r �� !�! "�O'VCTe�� ATc�� �! )75� ��O� /���(�

"p#
���Tr��+ &��'� oATc�� �! � ����� e�������O� )/��

 23� ��O�(�l�2��=+K"���!  �+ &��'� �! ����� e����� 

�����! Ar �� ��d'�� 4�}M� !��T�M !#2d� q9#� 
G�

� ��zM ���5�!#�*Q
�'���$ �! �A?
�' e����� 

'�zM ���E��'�#+ �! !#2d� ��� )� ��$ ���� ��� 

]V[.�!<
=�+���c e����� "���! /� a� ,����  
��` 

,��w� f?c e����� &�M ��5*! "�O' A	  ��
'� 
T��E �

>�S+��� �'�����) ������  TM A� �����! &��'� L��M 

���#�! �! ,!�.T�M�*���� ���$��.

�
:;+ � ,���� ��O%/�� "#� "���9 ,���[ "�$ ��! �5C�

 "���! �����! &��'� L��M �! ,���� "#� A
TX+ e����� ��

 A(� D(
' �! ��Y�()!  23� ��O� /�� "!#� �:#� ��5*! "�O'

  )� �!#� 8�* ��� .Jevigill 1�() �! �(=
=�+ �! KRRV 

�(
6�� A)Venodynamic ,�(���  (
��` ,�(* &�(' A(� 

"�$ �F�� "��/ � ,���� ��O%/�� "#� "���9 �1��5�Y)

 !#�' �)��� �� ,���� ./� "�O(' l�(�#E "�O(�� ,�(* A(����

 ����((�! "���((�
� ,�((*�� �! ,�((��� !�((.T�M 1��((��

 $�!]Io.[�� ���M A	 ,���� !�.T�M 1���� A� A9#+ ��

 ����(�! "���(�
� �'���+ &��'� �! �'���$ !�.T�M ������

 
1 Arteriosclerosis Obliterans (AO) 
2 Compliance 
3 Extensibility 

 !#9� �
:;+ �
' � !��!IR"���! AST9 ��VCT e����� �! 

�()� �� ��' A� �,���� ��O%/�� "#� "���9VCT)A(�

 "[  (23� ��O� /�� �#}� (�M#5}(� ����() 1�(C� �(�

 �'���+ &��'� �'�zM ,�* ���)�! �(C
2u �#(u A(� A(	

 �55	 �� D�M ,���� A
TX+ �'�� (!�(.T�M !#(2d� x(M��

 � �d'[ Q�p#F#��
��
' �� !#2d� ��G() ,�* A�� �! "p#
�

 � ��($ "�(��!  (�+ &��'� �=�M ��!A(� �(?5�  (��d'

  )� ��$ ,���� "#� A
TX+ �  O%/�� e�����.�(�� �! 

!����(r �(� <
=�+VCT �O(������(5C� � O(%/�� �! ��!

 "#�,���� ��O(� /�(� A(� �#(��� A(r  )� ��$ D@�c 

� "[  23���$�� .��� A���� �� ����' �5
==����Y�)! /� Ar

IPC �)�* 8�r ��S� �� Ar,��O� ,A(�  (23� ��O(� Z=� 

(� 1�(�M� "�(��!  �+ &��'���(5r (��('� �!#(�' �!�7�()�

'�#X�*�!��! .��� �
==�� �! ���� ��Y�()! !����r �5IPC �

q9#�e����� "#�  O%/�� ,���� "��Y) "[ L��M �! 

 )� ��$ .

Urbankova �! �=
=�+�! ��� rA (23� ��O(� 1��M� �(�

 ��Y�(()!IPC �#((u A((� �A'��
YO((
�#((T9 x((M�� ,�
% /� 

/#2���+�����*,=�M ��!"����
� (c��9 1��M� /� �C� �

 )� ��$ .��� A���� ;+ 
��,�(� e���(��  O(%/�� "�(��9 

"#�,���� (�  (23� ��O(� !����(r Z()#+ ��($�� ]IU[.

<
=�+ !Y��,Z()#+ A(r Kakkos �! "�O(' ��($ &�(?'� !

��Y�)!IPC) 23� ��O� (��e����� "p#
��� '���+ &��'� ��

q9#�e����� u  ��S� ��! ��$ "����
� ��(�! "�(
Y5F 

4��((5����((�!�%]IV[.� �(() e���((�� �((C
2u �((5����

 !�((.T�M 1��((�� �! f((d� ��
S((� D((��M �! ��S((
T%��
*

 A((?
�' �! � �! >#(' ����((�! "���(�
� �! L��((M &#
T+��('�

 �! 1���� "!#(� �(5	 � ��.S(�� A� L��M e5	��  
T��E 

�5($�� �� ,�#+��!�/�� b)��]I{.[&�(M A(CF�G� �(�� �!

 ,��! �5C�»�.�S�� /� a� �O5	�� �'#��� «&�(M A'�O'

 !�(.T�M 1��(��  TM A� L��M e5	��  
T��E �! ,!#2d�

L��((M �'�����(() ����((�� �((
' � &#
T+��(('�)A((� �|((��

.)�T$ ,���� A�� /�� �* "��� ( )� .��(+#	 "�(��! 0��

 �� ���VCT ��($ f
�5+ ,�*������� Z)#�� "��
� �/�(� 

4 Intermittent Pneumatic Compression 
5 Intermittent Claudication 
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