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Objectives. Treatment of cardiac failure due to non-ischemic cardiomyopathy by left ventriculoplasty
using partial left ventriculectomi/l Batista operationCor septal anterior ventricular exclusion was eval uated.

Methods. Left ventriculoplasty was performed in 70 patientS 59 men and 11 women with a mean age of
51 yearsfrom December 1996 to June 2000. Preoperative New Y ork Heart Associationl NYHA Function-
a classwasO in 43 patients including 29 receiving inotropic support, and classO in 27 patients. Nineteen
patients required emergency surgery because of on-going shock and 51 patients were operated electively.
Combined cardiac procedures were mitral valve reconstruction in 62 patient8 45 replacements, 17
repairs] tricuspid annuloplasty in 37, and aortic valve replacement in 4. The initial 24 patients underwent
typical Batista operation regardless of myocardial viability. The other 46 patients underwent selective ven-
triculoplasty to excise or exclude the weakest part according to the findings of the intraoperative echo-
guided volume reduction test.

Results. The intraaortic balloon pump was used in 12 patients and the left ventricular assist device in 2
patients. Thregl 5.9%[Dbf the 51 patients who underwent elective operation and 121 63.2%[Dbf the 19
patients with emergency operation died in the hospital, giving an overall hospital mortality of 21.4%

[ 15/7000 Hospital mortality was reduced from 33.3%l 8/24(0n the initial 24 patients to 15.2%l 7/46L0n the
recent 46 patients with the volume reduction test. Mean gjection fraction increased from 22.2+ 6.7% to
29.6+ 6.0%. Diastolic dimension decreased from 81.1+ 9.5 to 69.8+ 19.2mm. End-diastolic and sys-
tolic volume indices decreased from 199.0+ 47.9to 124.1+ 34.9ml/m? and from 154.0+ 41.2 to 89.3+
31.7ml/m?, respectively, at one postoperative month in the 55 hospital survivors. The mean pulmonary
capillary wedge pressure decreased from 25.6+ 7.8 to 13.6+ 4.5mmHg. Serum brain natriuretic peptide
decreased from 999+ 647 preoperatively to 547+ 362pg/ml one month after the operation. Thirteen
patients 18.6%[died in the late period mainly due to heart failure. Among the 42 survivors, 37 patients
returned to NYHA functional classCJ 00, and cardiac events were rare after one postoperative year.
Actuarial survivalsat 3 yearsin elective and emergency operations were 71.9% and 33.3%, respectively.

Conclusions. Left ventriculoplasty is acceptably safe for elective operation and clinical improvement
can be obtained by proper surgical procedures and careful postoperative medical treatment.
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Table 10 Patient characteristics

No. of patients 70
Sekl male/ffemalel] 59/11
Mean agél yrQJ 5 range: 140 76C
Etiology
Idiopathic dilated cardiomyopathy A1 67%0
Dilated hypertrophic cardiomyopathy 7
Valvular disease 9
Others 7
NYHA classl O /0 O 27/43
Inotropic support/shock 29/19

NYHAO New York Heart Association.
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" _H‘n_ Fig. 1 Septal anterior ventricular exclusion

procedure
The left ventricle is longitudinally incised ante-
riorly, and is throughly investigated by endo-
cardial inspection and by palpation of the beat-
ing ventricular wall to detect the extension of
the akinetic area. Endocardia interrupted mat-
tress sutures with Teflon strip are placed along
the posterior septum. This vertical suturelineis
important to form the ventricle ellipsoid shape.
The anterior free wall is excluded by placing
transmyocardial interrupted mattress sutures
with Teflon strip] ALl Then, these mattress
stitches are sutured to the Dacron patch in a
longitudinal oval shapg usually 1cm width and
30 4cm lengthd BO After al stitches are tied
00 CO the excluded ventricular wall is closed to
secure hemostasig D
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44 y-o, female : EF 18%, LVDd 79mm, LVEDV 326ml.

Fig. 2 Intraoperative echo-guided volume reduction test
Upper row: Left ventricular wall motion demonstrated by color kinesis.
Lower row: Short-axis view of the left ventricle showing wall thickness.
Typical Batista operation excising the lateral wall between the anterior and posterior papillary muscles
0O PLV Owith mitral annuloplasty] MAPCwas performed in a 44-year-old woman suffering from severe heart
failure due to idiopathic dilated cardiomyopathy/]l preoperative gection fraction 18%, diastolic dimension
79mm and end-diastolic volume 326 mI] The left ventricle was diffusely dilated and hypokinetic before
cardiopulmonary bypass PRE-CPBL After left ventricular decompression with cardiopulmonary bypass,
the left ventricular wall became thicker in the anterior wall but the lateral wall stayed thin and akinetic
[0 ON-CPB[ The wall motion improved after the operationl POST-OP[]
PRE-CPB [ before cardiopulmonary bypass; ON-CPB [ on cardiopulmonary bypass; POST-OPL after
operation; PLV O partial left ventriculectomy; MAPO mitral annuloplasty; EFO ejection fraction;
LVvDdO left ventricular end-diastolic diameter; LVEDV O left ventricular end-diastolic volume.
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PRE-CPB ON-CPB POST-OP
Systole (mm}) 71 10.0 10.0
Diastole (mm) 6.5 8.9 8.9

Fig. 3 Effect of volumereduction on ventricular septal motion and thickness

The left ventricle was dilated and akinetic thin wall with 7.1mm thickness of the septum was presented
before the operationl PRE-CPBL] When the left ventricle was decompressed by cardiopulmonary bypass,
contraction improved and thickness increased to 10mril ON-CPB{1 After completed partial left ven-
triculectomy and coming off the cardiopulmonary bypass, the contraction improved and the septum
regained the 10mm thickness POST-OPL These findings show that the wall tension can be reduced by
both left ventricular decompression with cardiopulmonary bypass and reduction of ventricular diameter by
partia left ventriculectomy. The viability of ventricular septum, which is very important in the Batista
operation, can be detected before incising the ventricle by this method.

Abbreviationsasin Fig. 2.

Table 20 Effect of volume reduction test on outcomes after left venticuloplasty for non-ischemic
dilated cardiomyopathy

Hospital mortality

All Elective Emergency
Before VRT 24 81 33.30 2/17 11.80 6/7 85.70
After VRT 46 15.20 /38 2.90 6/12) 50.00
Tota 70 1581 21.40 3/50 5.90 12/191 63.20

000 %.
VRTO volume reduction test.

Table 300 Results of left ventriculoplasty for dilated cardiomyopathy

Variablesl n(J 550 Preoperative Postoperative pvalue
LVER %0 22.2+ 6.7 29.6+ 6.0 0 0.0001
LVDa mmO 81.1+ 95 69.8+ 19.2 00 0.0023
LvDVvO ml/m20 199.0+ 47.9 124.1+ 34.9 O 0.0001
LVSvO mi/m?0 154.0+ 41.2 89.3+ 31.7 J 0.0001
PCWE mmHgO 25.6+ 7.8 13.6t+ 45 O 0.0002

Valuesare meant SD.
LVEFO left ventricular ejection fraction; LVDVIO left ventricular end-diastolic volume index; LVSVIO left

ventricular end-systolic volume index ; PCWPO pulmonary capillary wedge pressure. Other abbreviation asin Fig.
2.
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80 - 74.7% 71.9% Elective

Emergency

Survival

40+ 33.3%

| | I I |
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Postoperative days

Fig.4 Threeyear survival of patients treated by left
ventriculoplasty in electivel n0 51Cand emer-
gencyl nO 190bperations estimated by the
Kaplan-Meier method
The elective operation was highly successful. Survival
rate after the elective operation was significantly higher
than after the emergency operatio) pd 0.00002 esti-
mated by Cox-Mantel method(
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Fig.5 Serum level of brain natriuretic peptide before
and after left ventriculoplasty in recent 11
patients
Brain natriuretic peptide significantly decreased from
999+ 647 to 547+ 362pg/mll pO 0.0002(1 When the
data was compared in 9 survivorg o [by excluding 2
postoperative deaths e [] the mean preoperative brain
natriuretic peptide level was 787+ 471pg/ml, which
was significantlyl p0 0.005Chigher than the postopera-
tivelevell pO 0.005 estimated by paired t-test[]

BNPO brain natriuretic peptide; LV O left ventricular.
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Diastole
Systole
PRE-OP POST-OP 6 months POST-OP 2 years
EF{(%) 4 34 46
EDV(ml) 321 174 162
ESV(ml) 309 115 88

Fig. 6 Changes in left ventricular function before and after left ventriculoplasty in a 66-year-old
man who had idiopathic dilated cardiomyopathy in New York Heart Association class [

with inotropic support

Ejection fraction increased from 4% to 34% at 6 months after the operation. More interestingly, jection
fraction increased further to 46% in 2 years with remarkable clinical improvement to class O . This case
shows myocardial recovery can be expected both immediately and aso late after the operation.

EDV O end-diastolic volume; ESV O end-systolic volume. Other abbreviationsasin Fig. 2.
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Fig. 7 Hypothesis of progression of cardiomyopathy
and choice of treatment
When left ventricular systolic failure occurs for any rea-
son, a compensatory overdilatiofl or suckingCimay fol-
low. Beta-blocking drug therapy may be effective in
this period. If the dilation persists, the basal part of the
ventricle expands excessively and becomes irreversible,
then mitral regurgitation may progress. Mitral annulo-
plasty can be effective in this period if the left ventricu-
lar myocardium is not severely damaged. However, if
dilation and regurgitation continues, left ventricular
volume overload makes the ventricular wall stretch
excessively which induces myocardia ischemia and
cytokine release. Myocardial fibrosis becomes exten-
sive due to this vicious cycle. Ventriculoplasty can be
effective when the myocardial damage is not severely
diffuse and the weakest part is detectable. On the other
hand, cardiac replacement is the only choice when the
entire myocardium is no longer adequately viable.
Tx O treatment; HTX O heart transplant; LVASO left
ventricular assist system.
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