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Endoventricular spiral plication for ischemic dilated cardiomyopathy
Arudo Hiraoka, MD, Masahiko Kuinose, MD, Genta Chikazawa, MD, and Hidenori Yoshitaka, MD,
Okayama, Japan
Surgical reconstruction of the left ventricle (LV) has
evolved, but it remains challenging. We have reported suc-
cessful cases of a modified endoventricular plasty called
‘‘endoventricular spiral plication’’ (ESP), which is aimed
at rebuilding both the physiologic shape and volume of
the LV.1,2 We performed the ESP technique in 8 cases, and
this brief communication reports the favorable results.

CLINICAL SUMMARY
Eight patients underwent the ESP technique in our insti-

tution between May 2010 and August 2011. All the pa-
tients were male, with a mean age of 62.1 � 9.8 years
FIGURE 1. A and B, Endoventricular spiral plication technique schema. A, Ple

in a clockwise direction. The remaining opening of the ventricle could be clos

gathering the wall of the left ventricle (LV) and reducing the distance between

long- and short-axis magnetic resonance images (C and D, respectively) with t

shape, and thickness of the left ventricular wall is revealed. RV, Right ventricle
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and an average body surface area of 1.69 � 0.19 m2.
All patients had a history of previous anterior myocardial
infarction. There were 3 patients in New York Heart Asso-
ciation (NYHA) functional class II, 4 patients in NYHA
class III, and 1 patient in NYHA class IV (mean class
2.8 � 0.7). The average severity of preoperative mitral re-
gurgitation was grade 2.1 � 1.0, and all cases of mitral re-
gurgitation were due to tethering of mitral valve leaflet.
Measurements of preoperative LV end-diastolic volume
index, LV end-systolic volume index (ESVI), and LV ejec-
tion fraction (EF) were 141.7 � 25.5 mL/m2, 106.3 �
25.6 mL/m2, and 26.3% � 8.7%, respectively, according
to cardiac magnetic resonance imaging. The mean preop-
erative level of B-type natriuretic peptide was 853 � 529
pg/mL.
Informed consent was obtained from all patients before

the operation. After the LV was opened at the apex parallel
to the left anterior descending artery, the boundaries be-
tween the normal and aneurysmal scar tissues were identi-
fied. Continuous double-spiral sutures with a pledgeted
3-0 polypropylene stitch were started at the origin of the
papillary muscle for the papillary muscle approximation.
dgeted suturewas started and sewn spirally to the end of scar tissue, rotating

ed directly without any patch material. B, Illustration of the spiral stitches

the papillary muscles (PM). C through F: Comparison of the preoperative

heir respective postoperative images (E and F). The well-restored volume,
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TABLE 1. Comparison between the preoperative and postoperative patient data

Preoperative Postoperative P value

Magnetic resonance imaging 3 mo

LV ejection fraction (%) 26.3% � 8.7% 31.8% � 8.0% NS

LV end-diastolic volume (mL/m2) 141.7 � 25.5 92.4 � 22.4 <.001

LV end-systolic volume (mL/m2) 106.3 � 25.6 62.8 � 16.3 <.001

Transthoracic echocardiography 8.3 � 2.7 mo

LV ejection fraction (%) 25.6% � 7.7% 42.1% � 10.9% .006

LV end-diastolic dimension (mm) 62.8 � 3.5 54.6 � 6.1 .008

Mitral regurgitation (0–4) 2.1 � 1.0 0.9 � 0.6 .005

B-type natriuretic peptide (pg/mL) 853 � 529 192 � 182 .01

New York Heart Association functional class 2.8 � 0.7 1.1 � 0.4 <.001

All values are mean � SD. LV, Left ventricular; NS, not significant.

Surgical Techniques
If the boundaries between the normal and scar tissues did
not extend to the origin of the papillary muscles, we used
the ESP procedure and papillary muscle approximation, in-
dividually. Stitches were placed spirally at 2-cm intervals,
rotating in a clockwise direction between the basal septum
and the newly created LVapex to plicate or reduce LV vol-
ume. The remaining opening of the ventricle could be
closed without any patch material (Figure 1). Concomitant
procedures included mitral valve annuloplasty in 6 cases,
aortic valve replacement in 1 case, tricuspid valve annulo-
plasty in 1 case, and coronary artery bypass grafting
(CABG) in all cases.

RESULTS
Although there was 1 patient with a subdural hematoma,

he had a successful recovery after craniotomy. The other 7
patients had uneventful recoveries, and all patients were fol-
lowed up for 367� 159 days. There was 1 patient in NYHA
functional class II; the remaining 7 patients were in NYHA
functional class I (1.1� 0.4). At 3 months after surgery, car-
diac magnetic resonance imaging showed a nicely recon-
structed physiologic shape and volume of the LV, and LV
end-diastolic volume index and LV ESVI were decreased
to 92.4 � 22.4 mL/m2 (P<.001) and 62.8 � 16.3 mL/m2

(P<.001; Figure 1), respectively. The percentage of reduc-
tion in LV ESVI was 39.9% � 13.5%. Postoperative
follow-up transthoracic echocardiography (8.3� 2.7 months
after surgery) revealed improvements in LV dimension, LV
function, and mitral regurgitation. LV end-diastolic dimen-
sion was 54.6 � 6.1 mm (vs 62.8 � 3.5 mm preoperative
LV end-diastolic dimension; P ¼ .008), and LV EF was
42.1% � 10.9% (vs 25.6 � 7.7% preoperative LV EF;
P¼ .006). Themean level of postoperative B-type natriuretic
peptide decreased to 192 � 182 pg/mL (P ¼ .01; Table 1).

DISCUSSION
Surgical ventricular restoration for ischemic dilated

cardiomyopathy has been evolving, but the results of the
Surgical Treatment for Ischemic Heart Failure trial
showed no differences in survival between CABG alone
and CABG plus surgical ventricular restoration.3 The pur-
pose of the surgical ventricular restoration in the Surgical
Treatment for Ischemic Heart Failure trial was volume re-
duction and not shape reconstruction of the LV; however,
only a 19% reduction of LV ESVI (from 83 to 67 mL/m2)
could be achieved in the study, regardless of the 40% vol-
ume reduction needed.4 Additionally, the importance for
cardiac function and survival of the anatomic shape rather
than ideal LV volume has been emphasized.5 Our ESP
technique was aimed at restoration of both the shape
and volume with minimum ventriculectomy, and we
achieved 39.9% � 13.5% reduction in LV ESVI with
conical shape preservation. Postoperative LV EF, as mea-
sured by magnetic resonance imaging, did not signifi-
cantly increase; however, postoperative echocardiography
did show significant improvement in LV EF. This may
have been due to late remodeling of the LV. Although
the outcomes of the ESP technique were quite satisfactory,
the drastic improvement in patient condition may have re-
sulted from concomitant CABG and mitral valve annulo-
plasty. In conclusion, although the results of the ESP
technique are acceptable, long-term follow-up is crucial
to determine the benefits of respective interventions.
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