
 
 

  

  

  (EECP)    
   

  

*     

  

 

: 25/09/90  :25/11/90  

 

 
 : (EECP)          .

 CABG PCI     

    EECP   .   

  .      

 .  EECP     .  

:   )   (EECP      .  

(CCS)   EECP       CCS     

   .  

 :    (SF36)                

)/=p /p< /=p .(  EF          EECP    )/=p /=p .(

CCS  EECP        )/p< /p< .(

     )/=p .(     

   )/=p .(           

)/=p /=p .(    )/=p .(

     )/>p.(  

  :EECP           

  PCI CABG  .  

   :   

  -   

  

 :       :  

Email: Aslanabadin@tbzmed.ac.ir 

  

                                                
   

     

     

      
     

    

  
        

      

  .    

 [
 D

ow
nl

oa
de

d 
fr

om
 u

m
j.u

m
su

.a
c.

ir
 o

n 
20

24
-0

4-
24

 ]
 

                               1 / 8

http://umj.umsu.ac.ir/article-1-1236-en.html


(EECP) ...   
 

  

 ).(  

(EECP)      

   . 

    . 

     

  

  .

 CABG PCI 

    

       EECP   

  ) .(   

 .   

 Canadian Cardiovascular Society     

CCS   .  

          

  .CCS Classification 

).(  

  EECP   

  

  . EECP 

    

 EECP   

 .     

  EECP   

 .  

  
  

      

 .  

       

    

    .

Follow up 

  . ) (

.      

    

 .      

 

  

 .        

 .  

:  
 (CAD minimal      

 . (Diffuse disease  

 . (  CAD    CABG 

PTCA  . (   Microvascular disease 

angina )     .( (  

PTCA     

Revuscularization ) ( . (

CABG    

Revuscularization .  

 :  
 (         

  . (    (  (   

 . (   

(   (Severe AI- severe 

AS – severe MS)   

     

Inclusion      

    )CCS ( 

   

  .

 ) . ( ..

  .  

 ** **  

     

  / ±/  

  
    )(%  

   )(%  

CRF    )( %  

 CABG    )( %  

    )(%  

    )( %  

 IHD    )( %  

 MI    )( %  

    )( %  

) (   )(%  

PCI  )(%  

 [
 D

ow
nl

oa
de

d 
fr

om
 u

m
j.u

m
su

.a
c.

ir
 o

n 
20

24
-0

4-
24

 ]
 

                               2 / 8

http://umj.umsu.ac.ir/article-1-1236-en.html


   
  

  

 ****  

     

MI      

     

     

     

 
  

 EECP 

   .   

SF36 

 

    )Score (  

.  

       

     EECP   

      

       

    

 deflation ) (inflation )  (

 ECG      .  

    . 

  .  

         EECP   

      

       

 Follow Up   

 )  

      .( 

)MI   

 (... .  

:  
        EECP   

      

       

   

.     Ca   

-          

  .

99mTc-MIBI)(  

Triple Head gated SPECT   .

      

)      

 ( 

  . 

   

   .   

EECP   EECP    

 .  

:  
EECP      

EECP    

 GE Vivid 7 

Phased Array    M-Mode (2D)   

    

    .  

:  
EECP 

EECP    .

    - 

    -      

  .RAM 770CE 

Bruce   Warm up   

     

     

  .  METs 

(Metabolic Equivalent) :: )ETT 

 ×/ + (/ METs= MET 

).(  

     

SPSS15  

Mean±SD  .     

     

EECP EECP

  .    

    Chi Square  .

      

  .

 P value   /  .  

 [
 D

ow
nl

oa
de

d 
fr

om
 u

m
j.u

m
su

.a
c.

ir
 o

n 
20

24
-0

4-
24

 ]
 

                               3 / 8

http://umj.umsu.ac.ir/article-1-1236-en.html


(EECP) ...   
 

  

  
  

     /±/ 

     EECP 

/±/       

         )/=p .(

      

/±/     

  )/=p.(  

  

/±/       

EECP   /±/    

       

)/=p .(   

/±/  

   )/=p.(  

  

/±/   

EECP /±/  

         

)/=p .(  

/±/  

       

)/=p.(  

  ACE    

/±/       

EECP   /±/    

       

  )/=p .( 

 /±/    

     

)/=p.(  

  SF36      

/±/   

EECP /±/     

       

)/=p.(  SF36   

/±/   

       )/<p.( 

  )/=p.(  

  

)(:    

  

  
    

      

  -    1VD  

  -    2VD  

      3VD  

      Minimal CAD  

  -    Microvascular  

      Post CABG patent grafts  

      
Post CABG occluded 

grafts  

      Post PCI patent stents  

        

  

  EECP  ) (   

    )  ( 

  ) (   ) (  

   EECP  

) (   )  ( 

 )  (   )

 (  

       

)/p<.(  

EECP )  (

  )  ( 

  )    

 (    

      )/p< .( 

  

   )/=p.(  

EECP 

)  ()( )  (

) (   )  (  

)  ( )  (   ) 

 (   EECP   

 [
 D

ow
nl

oa
de

d 
fr

om
 u

m
j.u

m
su

.a
c.

ir
 o

n 
20

24
-0

4-
24

 ]
 

                               4 / 8

http://umj.umsu.ac.ir/article-1-1236-en.html


   
  

  

 )(   )  (  

) (   )  (

 )  ()  (  

    

    )/=p.(  

      

/±/    

/±/   

     )/=p.(  

  

/±/ /±/ 

    

  )/=p.(  

     

EECP/±/  

/±/ 

     

     )/=p.(  

   EF       

/±/       

EECP /±/    

         

)/=p .(EF      

/±/ EF 

       

)/=p .(    

) : (  EF     ) 

 () (  EF       ) 

 .(     

  EF )/=p.(  

    

/±/   

/±/      

  )/=p.(  

 (LVEDD     

/±/   

  )/=p.(  

    

/±/   

/±/      

  )/=p.(  

 (LVESD 

/±/    

  )/=p.(  
WMSI 

EECP/±/   

/±/      

  )/=p .( WMSI     

/±/      

   )/=p.(  

      

/±/    /±/ 

         

  )/=p .( 

/±/ 

    

)/=p .(  

      

/±/   

/±/ 

      

)/=p .(

    

/±/   

)/=p.(  

  

EECP )METs (

/±/    /±/ 

     

   )/=p .(  

/±/   

       

  )/=p.(  

ST ETT 

/±/        

/±/       

   

  )/=p .(ST 

/±/   

 [
 D

ow
nl

oa
de

d 
fr

om
 u

m
j.u

m
su

.a
c.

ir
 o

n 
20

24
-0

4-
24

 ]
 

                               5 / 8

http://umj.umsu.ac.ir/article-1-1236-en.html


(EECP) ...   
 

  

  

)/=p.(  

  
  

 EECP   

CAD     

      

      .

EECP     CCS 

       

   . CCS 

     

EECP   

        

     

 .  

  EECP     

      

  

  .  

  

    

  .  

   

EECP  EF   

     .  

 EECP 

EF      .   

EF        

.  

   

       

  .

  . EECP  

    .  

  )MPI (  

 .  

 EFLVEED LVESD   

  

 . MPI    

       

   EECP  

  MPI    

 .  

   Urano   

 EECP    

    

 Filling Rate   

 Stable CAD ).(  

EECP      

        

    

   . 

     

     

  .  

  Holubcov   

 PCI  EECP     

 .  EECP   

 PCI  .  

EECP  CAD     

  ).(  

       EECP 

   PCI     

 .  

    Petterson     

  

EECP   .   

       

).(  

 

    

EECP      

 .    EECP   

 .  

 Loh     

 

                                                
1 Percutaneous Coronary Intervention 

 [
 D

ow
nl

oa
de

d 
fr

om
 u

m
j.u

m
su

.a
c.

ir
 o

n 
20

24
-0

4-
24

 ]
 

                               6 / 8

http://umj.umsu.ac.ir/article-1-1236-en.html


   
  

  

EECP         . 

   .  

  TNG      

   .  EECP 

        

   ).(  

   EECP   CAD 

  

    . 

    

.  

 Ozlem Soran  

       LV ejection fraction <= 

35% ) (    .   

 EECP       :  

        

).(  

   EECP EF     

   .  

   

   .  

      

 EECP  .

         

EECP        

 .    

 EF  

).(  

  

 EF  

  .  

   Kumar   

     

       

  

         

 .    EF

LVEED LVESD ).(  

  

    .    

EECP     EF     

   .  

   Erlding    

EECP     )  

CCS (       

).(  

   EECP   

CCS .  

  
  

EECP   

        

      

PCI CABG .  

  

  :      

    

   .

       

   

.  

  

References: 
1. Urano H, Linne C, Manseck A. Enhanced 

External Counter pulsation improves exercise 

tolerance, reduces exercise-induced myocardial 

ischemia and improves left ventricular diastolic 

filling in patients with coronary artery disease. J 

Am Coll Cardiol 2001; 37(2): 93-9. 

2. Holubkov R, Campodonico F, Maffezzini M. 

Comparison of patients undergoing enhanced 

external counterpulsation and percutaneous 

coronary intervention for stable angina pectoris. 

Am J Cardiol 2002: 89(3); 1182-6. 

3. Pettersson T, Levorato CA, Deiana G. One year 

follow-up of patients with refractory angina 

pectoris treated with enhanced external 

 [
 D

ow
nl

oa
de

d 
fr

om
 u

m
j.u

m
su

.a
c.

ir
 o

n 
20

24
-0

4-
24

 ]
 

                               7 / 8

http://umj.umsu.ac.ir/article-1-1236-en.html


(EECP) ...   
 

  

counterpulsation. BMC Cardiovasc Disord 2006; 

62(5): 126-34.  

4. Loh PH, Pourbagher MA, Guvel S, Kilinc F, 

Turunc T. The immediate and long-term outcome 

of enhanced external counterpulsation in treatment 

of  chronic  stable  refractory  angina.  J  Int  Med  

2006; 259(12):276-84. 

5. Soran  O,  Inui  E,  Ochiai  A,  Naya  Y.  Two-Year  

Clinical Outcomes After Enhanced External 

Counterpulsation (EECP) Therapy in Patients 

With Refractory Angina Pectoris and Left 

Ventricular Dysfunction. Int ECP Pat Reg 2006; 

97(3):17-20. 

6. Yavari  M,  Maleki  P,  Hamdi  S.  Effects  of  

enhanced external counterpulsation on anginal 

symptoms and improvements in objective 

measures of myocardial ischaemia. Cardiovasc J 

Afr 2007; 18(3):154-6. 

7. Stys TP, Miki T, Hunt J. Effects of enhanced 

external counterpulsation on stress radionuclide 

coronary perfusion and exercise capacity in 

chronic stable angina pectoris. Am J Cardiol 

2004; 89(7): 822-41. 

8. Andrew DM, Roberts N, Lars O. The effects of 

enhanced external counterpulsation on myocardial 

perfusion in patients with stable angina: a 

multicenter radionuclide study. Am Heart J 2005; 

150(5): 1066-73.  

9. Kasper DL, Jane D. Harrison, principles of 

internal medicine. 16th Ed. New York: McGraw-

Hill; 2004. P. 1434-44.  

10. Manchanda A. Enhanced external 

counterpulsation and future directions step beyond 

medical management for patients with angina and 

heart failure. J Am Coll Cardiol 2007; 50(16):456-

68. 

11. Kumar A, Aronow WS, Vadnerkar A, Sidhu P. 

Effect of enhanced external counterpulsation on 

clinical symptoms, quality of life, 6-minute 

walking distance, and echocardiographic 

measurements. Am J Ther 2009; 16(2):116-8. 

12. Erdling A, Bondesson S, Patterson T, Evvinsson 

L. Enhanced external counterpulsation in 

treatment of refractory angina pectoris: two year 

outcome and baseline factors associated with 

treatment failure. BMC Cardovasc Disord 2008; 

18(2):39-43. 

13. Victor  F,  Janathan  N.  Exercise  and  the  heart.  J  

Am Coll Cardiol 2000; 12(4):102-3. 

14. Libby  P,  Bonow  RO,  Mann  DL,  Zipes  DP.  

Braunwald’s heart disease a textbook of 

cardiovascular medicine. Cardiovasc Disord 2008; 

8(2):1378-9. 
 

 [
 D

ow
nl

oa
de

d 
fr

om
 u

m
j.u

m
su

.a
c.

ir
 o

n 
20

24
-0

4-
24

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

http://umj.umsu.ac.ir/article-1-1236-en.html
http://www.tcpdf.org

