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BILATERAL VERSUS UNILATERAL INTERNAL THORACIC ARTERY REVASCULARIZATION IN 
PATIENTS WITH MULTIVESSEL CORONARY ARATERY DISEASE

A.M. KHADJIBAEV, . . OBEID, I.A. ABDUKHALIMOV, A.A. ABDURAKHMANOV, U.S. GANIEV, 
O.A. MASHRAPOV, N.M. RAKHIMOV

Republican Research Centre of Emergency Medicine, Tashkent, Uzbekistan

Patients. 43 patients who underwent direct myocardial revascularization were included to the study. A 
comparative retrospective analysis of the incidence of complications was carried out in 2 groups: in group 
1 (n = 25), one internal thoracic artery (ITA) and an autovein were used; in group 2 (n = 18), two ITAs and, 
an additional autovein is used if necessary. 

Results. No cases of death and deep infection (mediastinitis) were observed in both groups. A 
comparative study showed that the use of bimammary shunting and single mammary shunting does not 
affect the early postoperative period. 

Conclusion. Both methods have been shown to have satisfactory results related to bleeding, wound 
healing, and serious cardiovascular events in patients with multivessel coronary artery disease.

Key words: coronary heart disease, myocardial revascularization, arterial conduits, internal thoracic 
artery.

     -
     

( )     -

  [2,3].    -
    -

  (  )   -
 ( )     

 



6   , 2020,  13, 5

    [1].  
    -
  ( )   

     -
    ( ). 

 ,  , -
    

( ),    -
 ,    

  10-    -
     -

      [3]. 
       

  15-    
    [4].  -

 Iribarn A et al.,    -
     

,     -
      

 [5].     -
     

II a (   B)   
    

 /   
  ,    ,   -

    -
     -
 [6]. Endo M.  ., ,  

    in situ -
     -

      -
     [7]. Ravaux J 

M et al.    ,  
,    -

     
     -

  ( )    
     

,        
[8].        

    
( )  ,   -

     -
    

,     [9].
.    -

   ,  
    -

  ,   -
     

    .

  

   43 , -
    

    
    2016 .  -

 2018 .     
.      2 -

:     25 , -
     -

     
     ( + ), 

    18 , -
      

    -
 (  + ).    -

 55  (  47  66 ).    
   .

       -
  ( ) 

.     -
   (  -
      1).
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  n=25    n=18 p

 ( ) 56,2 ± 8 55,4 ± 8 0.5
25 (100%) 18(100%) 0.8

 4(16%) 3 (17%) 0.013
HBP 8 (32%) 6 (33%) 0.8

2(8%) 1 (6%) 0.5
 25(100%) 18(100%) 0.005

 60 ± 10 57 ± 12 0.015
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 1 (4%) 4(22,2%) 0.0001

 18 (72%) 10 (55,6%) 0.0001

- 100% 100% 0.1

 – - 12(65%) 0.1

 - - 6(35%) 0.1

 0 8(44,4%) 0.0001

 3.1 3.1 0.1

      
: 

1  –  18   
3-   ,   7  -

      -
  ( + ). 

2  –  15   3-  -
     3    

      ( -
     

 2).

   3,1  
  +   3,1   

 + .
     
     
  ,  

   . -
    -
     ,  

      -
 ( . 3).

 3.   .

   n=25    n=18 p 

- - -

- - -

 - - -

 280 ± 15 305 ± 23 0.1

   -
,     , -
  .    

     -
 ,      

      
 ,   -

  [14].    -
   ( , , 

 )   -
 .  -  

      
.   , 

 - , -
      

   ,  -
,      -

    .  
 ,    

[12,13,15]   
  ,   -

 .       
        



8   , 2020,  13, 5

  -  Taggart et al,  
,      -

      
  .   - -

 ,     
 ,    , 

       -
  .    

      (0,55  0,52), 
  ,     

.     
 -  Taggart et al.  

   ,  
      -

,   .  
,     

    -
,        

 ,      
      -

 .  -  Taggart et al., 
   -
      

,     ,   
 7  (     79000 

)    -
.    -

,    - ,  
 8 ,   -
   25  [16].  

    ,  
     
     -

 ,  ,     
  .

  CORONARY  3102 -
  1554      

   1548    
[10,11],     -

  ,    
   - -

.      
    -

  . 
     -

  –    ,   
     -

  [20,21,22],   

  -
 .    -
,       

  ,  
     

  [23,24,25].    
    -
       

,    ,    . 
     

   , -
  ,     

   ( ) ( -
     -
 ),     

 (in situ     -
)   . -

     
     -

     -
  [17,18,19].  -  -

   
     

 ,    
    

 .  , 
    

    , 
  .    

   in situ, 
    , -
    -

      . 
   ART 

    , -
     -

    
,    

     . 
      -

    , -
    -

  ,    
   

    , 
      

 ,   -
 .



9Shoshilinch tibbiyot axborotnomasi, 2020, 13-tom, 5-son

  ,  
       -

  .   

  -
   ,  

   -    
   .

1. Abdurakhmanov A.A., Obeud M.A. A Single 
Center Experience with Off-pump Surgical 
Revascularization in Patients with Multi-vessel 
Coronary Artery Disease. EJCM 2020;8(1):51-
55.

2. Aaron J.W., Shan Z., David H.T. et al. Ann 
Cardiothorac Surg. 2013;2(4):390-400.

3. Bruce W., Lytle M.D. et al. The Cleveland Clinic 
Foundation, F25, 9500 Euclid Ave, Cleveland, OH 
44195. J Thorac Cardiovasc Surg 1999;117:855-
872.

4. Buxton B.F., Ruengsakulrach P., Fuller J. et al. 
Bilateral internal thoracic artery grafting may 
improve outcome of coronary artery surgery. 
Risk-adjusted survival. Circulation 1998;98:II1-
6.

5. Catarino P.A., Black E., Taggart D.P. Why do UK 
cardiac surgeons not perform their first choice 
operation for coronary artery bypass graft? 
Heart 2002;88:643-644. 

6. Dalén M., Ivert T., Holzmann M.J. et al. Bilateral 
versus single internal mammary coronary 
artery bypass grafting in Sweden from 1997-
2008. PLoSOne. 2014;9(1):86929. doi:10.1371/
journal.pone.0086929.

7. Endo M., Nishida H., Tomizawa Y. et al. Benefit 
of bilateral over single internal mammary artery 
grafts for multiple coronary artery bypass 
grafting. Circulation. 2001;104:2164-2170.

8. Farinas J.M. Carrier M. Hébert Y. et al. 
Comparison of long-term clinical results 
of double versus single internal mammary 
artery bypass grafting. Ann Thorac Surg 
1999;67(2):466-470. doi:10.1016/s0003-
4975(98)01196-5.

9. Joo H.C., Youn Y.N., Yi G. et al. Off-pump bilateral 
internal thoracic artery grafting in right internal 
thoracic artery to right coronary system. Ann 
Thorac Surg 2012;94:717-724.

10. Hillis L.D., Smith P.K., Anderson J.L. et al. ACCF/
AHA Guideline for Coronary Artery Bypass 
Graft Surgery: a report of the American College 
of Cardiology Foundation/American Heart 

Association Task Force on Practice Guidelines. 
Circulation 2011;124:652-735.

11. Iribarne A., Schmoker J.D., Malenka D.J. et al. 
Does Use of Bilateral Internal Mammary Artery 
Gra  ing Reduce Long-Term Risk of Repeat Cor-
onary Revasculariza  on? A Mul  center Analy-
sis. Circula  on. 2017;136(18):1676-1685.

12. Galbut D.L., Traad E.A., Dorman M.J. et al. 
Seventeen-year experience with bilateral 
internal mammary artery grafts. Ann Thorac 
Surg 1990;49:195-201. 

13. Grau J.B., Ferrari G., Mak A.W. et al. Propensity 
matched analysis of bilateral internal mammary 
artery versus single left internal mammary 
artery grafting at 17-year follow up: validation 
of a contemporary surgical experience. Eur J 
Cardiothorac Surg 2012;41:770-775. 

14. Karthik S., Fabri B.M. Le   internal mam-
mary artery usage in coronary artery by-
pass gra  ing: a measure of quality control. 
Ann R Coll Surg Engl 2006;88(4):367-369. 
doi:10.1308/003588406X98667;

15. Kinoshita T., Asai T., Suzuki T. et al. O  -pump 
bilateral skeletonized internal thoracic artery 
gra  ing in elderly pa  ents. Ann Thorac Surg 
2012;93:531-536.

16. Kurlansky P.A., Traad E.A., Dorman M.J. et al. 
Location of the second internal mammary 
artery graft does not influence outcome of 
coronary artery bypass grafting. Ann Thorac 
Surg 2011;91:1378-1383.

17. Kai M., Hanyu M., Soga Y. et al. O  -pump 
coronary artery bypass gra  ing with skel-
etonized bilateral internal thoracic arteries in 
insulin-dependent diabe  cs. Ann Thorac Surg 
2007;84:32-36.

18. Locker C., Scha   H.V., Dearani J.A. et al. Mul  ple 
arterial gra  s improve late survival of pa  ents 
undergoing coronary artery bypass gra   sur-
gery: analysis of 8622 pa  ents with mul  vessel 
disease. Circula  on. 2012;126(9):1023-1030. 

19. Lytle B.W., Blackstone E.H., Sabik J.F. et al. The 
e  ect of bilateral internal thoracic artery gra  -



10   , 2020,  13, 5

ing on survival during 20 postopera  ve years. 
Ann Thorac Surg 2004;78:2005-2012. discu  s-
sion 2012-2014.

20. Mastrobuoni S., Gawad N., Price J. et al. Use of 
bilateral internal thoracic artery during coro-
nary artery bypass gra   surgery in Canada: The 
bilateral internal thoracic artery survey. J Tho-
rac Cardiovasc Surg 2012;144:874-879.

21. Parsa C.J., Shaw L.K., Rankin J.S. et al. Twenty-
 ve-year outcomes a  er mul  ple internal tho-

racic artery bypass. J Thorac Cardiovasc Surg 
2013;145:970-975.

22. Ravaux J.M., Guennaoui T., Mélot C. et 
al. Bilateral Internal Mammary Artery 
Bypass Grafting: Sternal Wound Infection 
in High-Risk Population. Should Sternal 
Infection Scare Us? Open J Cardiovasc Surg. 

2018;10(23):1179065218789375. doi:10.1177/ 
1179065218789375

23. Stevens L.M., Carrier M., Perrault L.P. et al. 
Single versus bilateral internal thoracic artery 
gra  s with concomitant saphenous vein gra  s 
for mul  vessel coronary artery bypass gra  -
ing: e  ects on mortality and event-free surviv-
al. J Thorac Cardiovasc Surg 2004;127:1408-
1415.

24. Taggart D.P. Bilateral internal mammary artery 
grafting: are BIMA better? Heart. 2002;88(1):7-
9. doi:10.1136/heart.88.1.7

25. Taggart D. Randomised comparison of bilateral 
versus single internal thoracic coronary artery 
bypass graft surgery: effects on mortality at ten 
years follow-up in the Arterial Revascularization 
Trial (ART). Abstract 2320, ESC 2018.

      
        

   

. . , . . , . . , . . , . . , 
. . , . . 

     , , 

. 43      -  -
    .  2  : 1-  25 

       , 2-  18   
       . 

.         .  
          

 . -        
            

.
.      -   

       ,   
  -      .

 :   ,  ,  , 
  . 

  :
   –   , ,   
 .

   –     . 
   – -    . .: +99899-8907917, 

E-mail: ilk99@yandex.ru.
   –   ,   

 .
   –   ,    .

   –   , -    
.
   – -    .



11Shoshilinch tibbiyot axborotnomasi, 2020, 13-tom, 5-son

Author information 
Khadjibaev, Abdukhakim Muminovich – MD, Doctor of Science (medicine), Professor, Minister of Health of the 
Republic of Uzbekistan
Obeyd Mustafa – MD, Leading cardiac surgeon, Department of Cardiac Surgery, Republican Research Centre of 
Emergency Medicine, Tashkent, Uzbekistan.
Abduhalimov Ilkhom – MD, Cardiac Surgeon, Department of Cardiac Surgery, Republican Research Centre of 
Emergency Medicine, Tashkent, Uzbekistan. Phone: +998998907917, email: ilk99@yandex.ru (correspondent)
Abdurahmanov Abdusalom – MD, PhD, Head of the Department of Cardiac Surgery, Republican Research Centre of 
Emergency Medicine, Tashkent, Uzbekistan.
Ganiev Ulugbek– MD, Junior Researcher, Cardiologist, Department of Cardiac Surgery, Republican Research Centre 
of Emergency Medicine , Tashkent, Uzbekistan.
Masharipov Oybek – MD, Junior Researcher, Cardiac Surgeon, Department of Cardiac Surgery, Republican Research 
Centre of Emergency Medicine, Tashkent, Uzbekistan.
Rahimov Nodir – MD, Cardiac Surgeon, Department of Cardiac Surgery, Republican Research Centre of Emergency 
Medicine, Tashkent, Uzbekistan.


