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Transmural Infarct

Regional infarction of more than 30% of LV circumference  progressive dilatation of remote 
viable muscle  convert normal elliptical shape to a sphere 

When ≥ 40% of muscle becomes nonfunctional the normal LVESVI of 25ml/m2  LVESVI>60ml/m2



Sub Endocardial Infarct

Partially necrosed scarred wall



Postinfarction LV remodelling

• Fibrotic repair of the necrotic area
• Thinning of the infarcted zone
• LV volume increases
• Stroke volume augmentation in an

attempt to maintain normal cardiac
output as the EF decreases

• Chamber dilatation
• Abnormal shape
• Systolic+ diastolic dysfunction
• Progressive heart failure syndrome
• Poor 3-year prognosis ( NYHA class III-IV)



Geometric/secondary  Mitral regurgitation

• Annular enlargement

• Papillary muscle 
displacement

• Tenting of the mitral 
valve at closure leading 
to lack of proper 
coaptation



Relative Death Risk Post MI
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LVESVI and Congestive Heart Failure
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The propensity for CHF can be predicted 
by LVESVI measured 90 min after MI
A resting LVESVI >60ml/m2 reflects a 
threshold likely to be associated with 
subsequent cardiac mortality 



LVESVI and Mortality
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LV  Volume Predicts Postoperative Course in 
Patients with Ischemic Cardiomyopathy

• The larger the hearts are, in both diastolic and systolic  
dimensions , the poorer the predicted response will be to 
CABG.

• A preoperative LVESVI greater than 100 ml/m2 is an 
independent predictor of the development of postoperative 
CHF 

Yamaguchi A. et al.  Ann Thorac Surg 1998;65:434-8

SURVIVAL CHF
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SVR

• Patients with a severely dilated LV 
LVESVI ≥ 75 ml / m2

have a low likelihood of showing 
improvement in LVEF after revascularization, 
even in the presence of substantial viability.

Vanoverschelde JL, et al. Time course of functional recovery after coronary artery 

bypass graft surgery in patients with chronic left ventricular ischemic dysfunction. 

Am J Cardiol 2000; 85: 1432-9





The Rationale to SVR 
• LV volume reduction with the exclusion of the asynergic scar 

• The reshaping of the distorted chamber

• Improving in cardiac function through the reduction of the LV 
wall stress

• Combined with myocardial revascularization 

• Combined with mitral repair or improvement of mitral 
function by reducing LV volumes or papillary muscle  distance 

• Combined with Endocardiectomy /cryotherapy when VT is 
detected or induced 

The triple V concept of heart failure 

VESSEL -VALVE -VENTRICLE 



Decision to pursue SVR should be based on:

-Viability studies
-MRI Volumetric studies 

and 
Final inspection in the OR



SVR for Anterior-Septal-Apical Asynergy

SURGICAL TECHNIQUES:

• Linear Closure
• Mod.Linear Closure + Septoplasty
• Septoexclusion
• EVCPP-Dor 
• SAVE 
• ELIET
• OVERLAPPING



SVR

Inferior LV asynergy

• Triangular patch

• +/- MV procedure

Lateral LV  asynergy 

• PLV     (Batista)

• ELIET

• Apex-sparing PLV 
(Komeda)



SVR
Inverted –T closure modification

Komeda - David 
Scar Resection and 

Linear closure     
Cooley 1958

JATENE  TECHNIQUES 

FIRST INDRODUCTION OF  THE IDEA OF 
CIRCULAR CORECTION 



MODIFIED LINEAR CLOSURE WITH 
PATCH SEPTOPLASTY

Mickleborough, et al. Left ventricular reconstruction: early and late results.       J 

Thorac Cardiovasc Surg 2004; 128: 27-37



IVS



Modified linear closure technique
+patch septoplasty



Modified linear closure technique
& patch septoplasty









Post- MI VSR



Post- MI VSR



The Fontan stich

The Dor Ventriculoplasty



The Dor Ventriculoplasty

CIRCULAR   
PATCH 

when the diameter 
of the LV defect  
after the Fontan -
suture ≥ 3cm



MI in the antero-
septal wall

Enlarged LVEDVI  
100-180 ml/m2

EDD ≥6cm

Asynergy of ≥35%

Good lateral wall 
motion 

Good basal wall

Good RV function

The Dor Ventriculoplasty



The Dor Ventriculoplasty





Linear suture ? 



Diastolic volume of 50-60ml/m2



SAVE operation

SAVE :  Septal Anterior Ventricular Exclusion



SAVE operation

Isomura T, Horii T, Suma H, et al.  SAVE (Pacopexy)  for ischemic dilated cardiomyopathy: 
treat form not disease  Eur J Cardiothorac Surg 2006; 29 (suppl1) s245-250



SEPTOEXCLUSION



SEPTOEXCLUSION

• To achieve an 
elliptical shape 
in the LV post –
SVR 

• creation of a 
new apex 

• oblique 
orientation of 
the patch



The Menicanti new apex concept



Imbricating suture method

Creation of new apex
Narrowing of inter-papillary   
distance  
(when Inter-PPM distance is 
>3cm)

Inferior  reconstruction from 
inside in multi-MI patients







INFERIOR  WALL RESTORATION

TRIANGULAR PATCH 
FOR SEPTAL and BASAL 
WALLS 







ELIET  ± MV procedure for lateral wall (Kyoto group)



ELIET  for lateral wall scar
Advantages:

No resection of the wall
low risk for coronary damage

shortens the inter-papillary distance kai 
reduces tenting



Novel left ventriculoplasty for nonischemic dilated cardiomyopathy with 

functional mitral regurgitation Hiroshi Irie, MD, PhD, Tadashi Isomura, MD, PhD, Fumikazu

Nomura, MD, PhD, Taiko Horii, MD, PhD, Joji Hoshino, MD, Haruka Makinae, MD, Hisayoshi Suma 

KanagawaJapan

Journal of Thoracic and Cardiovascular

Copyright © 2006 The American Association for Thoracic Surgery Terms and Conditions

papillary muscle relocation

http://www.elsevier.com/termsandconditions




Conclusion

• Adding surgical ventricular reconstruction 
to CABG reduced the left ventricular 
volume, as compared with CABG alone

• However, this anatomical change was not 
associated with a greater improvement in 
symptoms or exercise tolerance or with a 
reduction in the rate of death or 
hospitalization for cardiac causes



STICH-hypothesis 2 

• The CABG+SVR  resulted in a 16ml/m2 (19%) 
reduction in LVESVI, larger than in the CABG –only 
group, but smaller than in previously reported 
observation studies.

• this observation raises concerns about the extent of 

the SVR procedure that was applied in this RCT.



STICH-hypothesis 2 
• Experienced surgeons decided to enroll pts for whom 

they recognized that SVR would prove unnecessary 
but offered the procedure directly ,instead of 
enrollment in the trial to all pts for whom they were 
confident the procedure would be beneficial.

• The STICH study did not include a registry arm for 

SVR-eligible pts who were not randomized.



Patients eligible but not randomized into STICH
• SVR procedure: single center comparison of surgical treatment of 

ischemic heart failure ( STICH) versus (non –STICH) patients

• The NSSVR GROUP
-had more anterior wall asynergy ( 60% vs 45%),
-larger preoperative heart volumes 

( LVESVI 108ml/m(2) vs 69%ml/m(2)
-larger volume reductions ( 34% vs 11%)

• Conclusion:  the STICH study may not have 
included pts most likely to benefit from SVR

Goh S, et al. University of Melbourne, Australia
Ann Thorac Surg 2013 feb ; 95(2):505-12



117 patients excluded 
from the STICH TRIAL 
due to :

• No Coronary target
• Within 1 month post 

MI
• Acute heart failure 
• Preop inotropes or 

IABP
• Bifocal scarring
• 49% scarred LV 

circumference 
• EF 26 +/- 4%
• LVESVI 95+/- 37%
• LVEDVI 130+/-43%

• MV repair in 56
• CABG IN 106











Conclusion: In patients undergoing coronary artery bypass 
grafting plus SVR a survival benefit was realized compared 
with bypass alone , with the  achievement of a postoperative  
ESVI  of 70ml/m2  or less. 

J Thorac Cardiovasc Surg 2013;146:1139-1145



Mitral Valve procedure : 84,1% 
Severe LV Diastolic Dysfunction : 33,6%



Tokyo Heart Center

228 pts
NYHA class III/IV
78 on preop inotropes
Prerequisite for SVR :LVESVI> 
100ml/m2 
EVCPP: 35%
SAVE :51%
PRP: 14%
Cabg: 84%
MVr/R: 65%

Tv plasty :26% 

SVR in patients with suffient reduction of dilated LV may be an alternative to heart 
transplantation



Conclusions

• The choice to perform SVR should be based on a 
careful evaluation of patients , including :

– HF symptoms predominant over angina

– accurate measurements of LV geometric parameters

– careful evaluation of mitral valve

– assessment of transmural extent of myocardial scar

– viability of regions remote from the myocardial scar

and should be performed

only in centers with a high level of surgical expertise



Conclusions

• Despite controversies  SVR seems to have a role in treatment 
of ischemic HF patients , especially if a post-operative LVESVI 
≤70ml/m2 can be predictably achieved.

• The choice to add SVR to CABG should be based on a careful 
selection of patients, coming from a tight collaboration 
between surgeons, cardiologists and radiologists 

• So SVR is still a useful tool for heart failure surgical 
treatment especially as a part of the triple V concept
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