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Abstract 
The surgical indications for dilated cardiomyopathy (DCM) remain controver-
sial, not including cardiac transplantation and mechanical circulatory support. 
We describe a case of idiopathic DCM that underwent successful surgical treat- 
ment using a modified left ventriculectomy, modification of the Batista pro-
cedure. The patient was a 63-year-old man who suffered from heart failure, 
New York Heart Association (NYHA) Class IV. Heart failure was derived from 
idiopathic DCM with a severely compromised left ventricular function com-
plicated by left ventricular thrombosis. He underwent successful surgical 
treatment, specifically partial left ventriculectomy combined with the papillary 
muscle approximation, and the postoperative course was uneventful. He has 
been well with NYHA Class I for 3 years after the operation without heart fail-
ure. 
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1. Introduction 

Batista and colleagues [1] [2] reported partial left ventriculectomy (PLV) as a sur-
gical option for the treatment of patients with severe dilated cardiomyopathies 
(DCM). Several studies [3] [4] [5] [6] [7] showed improvements in the left ven-
tricular (LV) function and recovery from congestive heart failure in cases of 
DCM after the surgical procedure. However, the procedure is associated with a 
high early and late failure rate [8] [9] [10]. The contradictory findings in these 
reports may have derived from variations in each patient population. However, 
the indications for performing this procedure for DCM remain controversial. 
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The original method, the Batista procedure, includes partial left ventriculectomy, 
resection of the dilated posterolateral LV wall between the anterior and posterior 
papillary muscles. Occasionally, resection of a papillary muscle or bilateral papi- 
llary muscles is performed in the procedure. PLV without preservation of the 
mitral complex may lead to the loss of LV function improvement after the pro-
cedure. Moreover, the original procedure may be technically difficult in some cas-
es. We herein describe a patient with idiopathic DCM who was successfully treated 
using modified PLV combined with papillary muscle approximation (PMA). 

2. Case Report  

The patient was a 63-year-old man. He was admitted to our hospital for conges-
tive heart failure when he was 60 years of age. He complained of general fatigue 
and appetite loss. His blood pressure was 117/88 mmHg, and heart rate was 118 
beats/min. A chest radiograph demonstrated cardiac enlargement with a cardio-
thoracic ratio (CTR) of 0.61 (normal range of CTR: less than 0.5 [11]) and bila-
teral pleural effusion (Figure 1). A twelve-lead electrocardiogram showed atrial 
fibrillation rhythm but not ischemic change. An echocardiograph revealed dif-
fuse severe hypokinesis with mild mitral regurgitation (MR). He did not wish to 
undergo a cardiac catheter examination. He underwent a myocardial perfusion 
imaging SPECT study without stress protocol. The study demonstrated the diffuse 
accumulation declinein LV myocardiumand the diffuse severe hypokinesis of LV 
wall motion. Three-dimensional computed tomography scanning demonstrated 
that there was no significant stenosis in the coronary artery. None of his findings 
indicated ischemic heart disease significantly and he had no episodes of a previous 
 

 
Figure 1. A chest radiograph shows cardiac enlargement with a cardio- 
thoracic ratio of 0.61 and bilateral pleural effusion. 
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myocardial infarction. He had been previously treated with medication under the 
potential diagnosis of idiopathic DCM. Two years later, he complained of dysp-
nea at rest and orthopnea and had, New York Heart Association (NYHA) class 
IV. He received medical treatment for worsening heart failure on admission. A 
chest radiograph demonstrated a CTR of 0.56 and electrocardiogram showed 
atrial fibrillation rhythm, heart rate of 96 beats/min. However, his heart failure 
was not improved. An echocardiograph showed a LV diastolic dimension of 64 
mm, LV systolic dimension of 53 mm, LV end-diastolic volume (index) of 207 
ml (122 ml/m2) (normal range of LV end-diastolic volume index: from 35 to 75 
ml/m2 [12]), LV end-systolic volume (index) of 164 ml (96 ml/m2), diastolic pa-
pillary muscle distance of 39 mm (normal range of diastolic papillary muscle dis- 
tance: 23.5 ± 4.0 mm [13]), systolic papillary muscle distance of 33 mm, and dif-
fuse hypokinesis with a LV ejection fraction (EF) of 21% (normal range of LVEF: 
more than 0.55 [13]). Additionally, the echocardiograph revealed a LV thrombus 
at the apex, and showed mild (Grade 1) MR for mild tethering due to LV enlarge- 
ment, coaptationdeapth (CD) of 9 mm (normal range of CD: less than 10 mm 
[14]), tenting area (TA) of 1.53 cm2 (normal range of TA: from 0.6 to 0.8 cm2 [15]) 
and posterolateral angle (PA) of 45 degrees (normal range of PA: less than 45 de-
grees [14]) (Figure 2). An informed consent was taken from the patient for sur-
gery and for subsequent reporting of the case. A cardiopulmonary bypass (CPB) 
under mild systemic hypothermia was performed. The volume reduction test 
[16] was performed, which shows changes in LV wall motion and thickness that 
can be observed using transesophageal or epicardial echocardiography when the 
left ventricle is decompressed on CPB. We confirmed that the contraction of the 
left ventricle was diffuse hypokinetic and that localization of the changes in the 
LV wall thickness was not observed. After cross-clamping of the distal ascending 
aorta, cardiac arrest was accomplished by initial antegrade cold blood cardioplegia 
 

   
(a)                                  (b) 

Figure 2. A preoperative echocardiograph shows a dilated left ventricle with diffuse hy- 
pokinesis and leaflet tethering of the mitral valve. The left ventricular (LV) ejection fraction 
was 21%. There was a LV thrombus at the apex. (a) Diastole. The LV diastolic dimension 
is 64 mm and the LV end-diastolic volume (index) is 207 ml (122 ml/m2). (b) Systole. The 
LV systolic dimension is 53 mm and the LV end-systolic volume (index) is 164 ml (96 
ml/m2).   
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via the aortic root and continuous retrograde cold blood cardioplegia. Left ante-
rior ventriculectomy was made 1.5 cm lateral and parallel to the left anterior des-
cending artery (LAD). The partial resection of the left ventricle was a spindle- 
shaped slice of 1.5 cm × 4.0 cm. The incision was extended from the distal area of 
the diagonal branch to the area just proximal to the LV apex, and its dimension 
was approximately 5 cm. There was a restiform thrombus at the LV apex, and it 
was removed. PMA [17] was carried out with two 2 - 0 braided mattress sutures 
buttressed with pledgets. These sutures were placed on the heads and bases of the 
anterior and posterior papillary muscles, and plication of the posterolateral wall 
was performed. Ventriculectomy was closed using a mattress suture with a Teflon 
felt strip on either side of the incision (Figure 3). The patient was smoothly 
weaned from the CPB. The duration of the CPB and aortic cross clamp was 106 
minutes and 49 minutes, respectively. The postoperative course was uneventful 
and he was discharged on the 33th postoperative day. The pathology of the re-
sected LV wall was compatible with idiopathic DCM. A postoperative echocardio-
graph showed a LV diastolic dimension of 50 mm, LV systolic dimension of 38 
mm, LV end-diastolic volume (index) of 123 ml (72 ml/m2), LV end-systolic vo-
lume (index) of 88 ml (52 ml/m2), diastolic papillary muscle distance of 20 mm, 
systolic papillary muscle distance of 17 mm, LV ejection fraction (EF) of 28%, and 
trivial MR without tethering (Figure 4). Further, the LV diastolic dimension, LV 
systolic dimension, and LV EF after the surgery were 62 mm, 50 mm, and 38%, 
respectively, at 15 months; and 59 mm, 55 mm, and 31%, respectively, at 25 months; 
and 61 mm, 45 mm, and 42%, respectively, at 32 months. The MR was trivial or 
mild (Grade 1) throughout the entire period. The patient has been well with NYH- 
A class I for 3 years after the operation without heart failure.  

3. Discussion 

Despite recent advances in the management of patients with heart failure, mor-
bidity and mortality rates for patients with severe DCM remain high. The prog-
nosis of the patients is related to the severity of disease at initial presentation. A 
standard heart failure regimen should be initiated in the patients, including an-
giotensin-converting-enzyme inhibitors, angiotensin-II receptor antagonists, 
beta-blockers, diuretics, aldosterone antagonists, and digitalis. In some select pa-
tients known with rhythm disturbances and/or increased risk of sudden cardiac 
death, resynchronization therapy combined with an implantable cardioverter de- 
vice should be considered to reduce morbidity and mortality. The prognosis of 
end-stage DCM with resistance to medical therapies is poor without surgical treat- 
ments. Surgical management for idiopathic DCM includes heart transplantation 
and mechanical circulatory support. However, there is a limited supply of hearts 
available for transplantation. As a surgical therapeutic option for the treatment of 
patients with end-stage DCM, PLV was first reported by Batista et al in 1996 [1]. 
Some studies [8] [9] [10] demonstrated that the procedure was associated with 
high incidences of heart failure in the early postoperative period and that the long- 
term clinical outcomes were unfavorable. On the other hand, some acceptable 
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(a)                                    (b) 

 
(c)                                            (d) 

 
(e)                                            (f) 

Figure 3. A schematic illustration shows partial left ventriculectomy (a) (b) with papillary 
muscles approximation (PMA). The sutures for PMA are placed on the heads and bases 
of the anterior and posterior papillary muscles, and plication of the posterolateral wall is 
performed (c) (d). Ventriculectomy is closed using a mattress suture with a Teflon felt strip 
on either side of the incision (e) (f). 

 
outcomes have been reported in four patients who underwent the improved pro- 
cedures [18] [19] [20] [21]. The differences in the outcomes in the reports may 
be related to the patient selection. Depending on the patient profiles and disease 
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(a)                                    (b) 

Figure 4. A postoperative echocardiograph shows that the left ventricular (LV) geometry 
and the LV volume are normalized. The LV ejection fraction is 28% and leaflet tethering 
of the mitral valve disappear. (a) Diastole. The LV diastolic dimension is 50 mm and LV 
end-diastolic volume (index) is 123 ml (72 ml/m2). (b) Systole. The LV systolic dimension is 
38 mm and the LV end-systolic volume (index) is 88 ml (52 ml/m2). 

 
states, appropriate patient selection may be important. In advanced heart failure 
patients undergoing cardiac transplantation and mechanical circulatory support, 
the Interagency Registry for Mechanically Circulatory Support (INTERMACS) 
profiles have been proposed to estimate the potential for severe heart failure [22] 
[23] [24]. These profiles could be helpful for patient selection for left ventricular 
plasty (LVP) in the treatment of patients with severe DCM. Our case would be 
classified into profile 4 according to the IMTERMACS profiles. 

Frazier et al. [25] reported that patients undergoing PLV with better clinical 
outcome had less myocyte hypertrophy and fibrosis. Furthermore, Moreira et al. 
[8] demonstrated the actuarial survival according to LV myocytes hypertrophy, a 
factor that was identified to be a predictor of early mortality after PLV. The dif-
ference of outcomes in some clinical reports on PLV may have been related to 
structural remodeling of the heart. The pathology of the resected LV wall in the 
present patient was compatible with idiopathic DCM, and the pathological result 
showed mild myocyte hypertrophy and fibrosis. The indication for LVP for 
DCM is controversial. However, the adequate selection of patients with DCM for 
LVP could bring successful results. The present patient had DCM complicated 
by left ventricular thrombosis with resting symptoms on oral therapy and he did 
not have severe complications. We considered that the patient would be able to 
undergo surgery before the operation; therefore, we performed the surgical 
treatment using modified PLV. 

In the original Batista procedure [1], the posterolateral wall of the left ventricle 
is widely resected. Some patients undergoing the procedure lose the coronary 
arteries, papillary muscles and mitral complex due to PVL. Therefore, the pro-
cedure may cause partial myocardial ischemia of the left ventricle and dysfunc-
tion of the papillary muscle and mitral valve. Additionally, it has been demon-
strated that the extent of interstitial fibrosis and the decreased myocardial con-
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traction area in the left ventricle are not uniform in advanced idiopathic DCM 
[26]. Suma et al. [19] reported their eight-year experience with the septal ante-
rior ventricular exclusion (SAVE) procedure for congestive heart failure due to 
idiopathic DCM. They concluded that the SAVE procedure with mitral recon-
struction is a useful option for the treatment of advanced idiopathic DCM in se-
verely dilated left ventricle with an akinetic septum. The SAVE procedure is con- 
sidered to adapt to patients with dysfunction of the anteroseptal LV wall in DC- 
M. Isomura et al. [21] showed that the posterior restoration in patients with pos- 
terolateralakinesis and septal kinesis improved the operative and mid-term results 
in selected patients with DCM. A procedure with as little myocardial resection as 
possible would be expected in patients with diffuse hypokinesis of the LV wall mo-
tion in severe DCM. Matsui et al. [18] reported the usefulness of integrated over- 
lapping ventriculoplasty combined with papillary muscle plication for severely di-
lated heart failure. Suma et al. [16] have showed that an intraoperative echogra- 
phic evaluation is important for the purpose of proper site selection for ventricu- 
lar reduction in end-stage cardiomyopathy. We performed an intraoperative echo- 
graphic evaluation under the CPB in the present case, and confirmed that the 
contraction of the left ventricle was diffuse hypokinetic, especially severe hypo-
kinetic in the anteroseptal wall, and that localization of changes in the LV wall 
thickness could not be observed. Therefore, we determined the site of resection 
in the anterior wall. Furthermore, our patient was considered to be unsuitable 
for overlapping ventriculoplasty due to moderate LV dilatation and the relative 
LV wall thickness. Nishina et al. [20] reported the importance of apex-sparing 
PLV on the LV geometry, function, and long-term survival of patients with end- 
stage DCM. We performed left ventriculectomy in the LV anterior wall with apex- 
sparing LVP and posterolateral LV wall preserving LVP with PMA. The resec-
tion area in the anterior wall, the seam allowance in anterior wall after resection 
and papillary muscle approximation resulted in the reduction of left ventricular 
diameter. Therefore, the LV geometry and the LV volume in the present patient 
were normalized by our procedure. Our results are comparable to the reports of 
the households.In cases with moderate or severe functional MR due to leaflet te-
thering of the mitral valve, mitral valve annuloplasty with PMA would be neces-
sary. In the present patient, MR due to leaflet tethering was mild (grade I) and 
the dilation of the mitral valve annulus was slight. Therefore, PMA without mi-
tral valve annuloplasty was performed in the present case. Furthermore, the pro- 
cedure led to the disappearance of the leaflet tethering of the mitral valve and 
trivial MR. The patient has had a good postoperative course without heart failure 
in the midterm follow-up.Our procedure is a recommended technique as an in-
dication for LVPin the case of DCM with mild MR or without MR, and with dys-
function of anterior or diffuse LV wall motion. 

4. Conclusion 

We report a case of idiopathic DCM that underwent successful surgical treatment 
using a modified left ventriculectomy, specifically partial left ventriculectomy 
combined with the papillary muscle approximation. This procedure is techni-
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cally easy and can be effective for the surgical treatment of idiopathic DCM. 
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