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Cardiac Re-synchronization Therapy for Patients with Severe Heart Failure in Infancy

Heima Sakaguchi
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Techniques of cardiac re-synchronization therapy (CRT) for pediatric patients differs from those in patients
with and without congenital heart defects. However, despite the use of CRT implants for pediatric patients
based on the conventional method used in adults with medically refractory heart failure, specific ventricular
morphologies need consideration when performing CRT in cases of complex congenital heart defects. Herein
we introduce a novel method for managing CRT in infants, who not only have a small body size but also need
individualized determination of pacing sites and surgical implantation methods, considering ventricular mor-
phologies and the type of dyssynchrony in patients with complex congenital heart defects. For appropriate CRT
in pediatric patients with severe heart failure, integration of further perspectives in this area are desirable.
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Table 1 Patient characteristics
i 3DE
Age (month) m.R-oss. QRS duration flu
Case classification (ms) LVEDVi LVESVi eLVEF (%) period  SS-A
at HF at CRT before after before after before after before after before after (m)
1 2 5 4 2 142 100 401 278 368 248 10 16 14 -
2 2 2 4 1 128 95 111 78 87 32 19 59 9 ND
3 4 5 3 1 134 93 199 82 165 41 17 49 7 +
4 20 21 3 1 160 100 102 126 74 61 27 51 7 ND
5 3 133 4 1 186 133 164 116 130 56 20 52 13 -
6 3 4 4 1 126 108 138 88 120 50 14 43 4 +
7 5 5 3 1 136 100 280 83 245 37 12 bb 5 -

The CRT-P system in 7 patients with LBBB pattern on ECG and typical shuffle motion on echocardiography.
LVEDVi; left ventricular end-diastolic volume index estimated by 3DE, LVESVi; left ventricular end-systolic volume index esti-
mated by 3DE, eLVEF; estimated left ventricular ejection fraction, SS-A; anti SS-A antibody, SS-A; maternal derived anti SS-A

antibody.

Fig. 1

Chest X-ray before and after CRT-P implantation

a. CXR before CRT-P implantation. b. CXR 1 month after CRT-P implantation. Three unipolar steroid eluting suture-on
type lead (4965 Medtronic) were placed on RA, RV apex and LV lateral wall by left thoracotomy and median sternot-

omy.
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Fig. 2 Changes in ECG and 3DE parameters
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Mean follow-up period 8.4%=3.8 months. QRS duration decreased from 144.6+21.5 to 104.1+13.6ms; the mean
LVEDVi, LVESVi and eLVEF significantly improved from 199.3+107.6 to 121.6+71.4, 169.9+104.1 to 75.0+77.0 and

17.0+5.7 to 46.4+14.3 respectively.
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1T U791 SS-A HilADGETH > 72, FFIC Case 3 T
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BEMEHEEO—D L L TEN TSNS DTH
%. &Ko TA[ KA IC dyssynchrony O RAfi 217
W, CRT IR ZTT - 7c ETRMEOLDARIAHOE A%
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Fig. 3 Several laboratory findings that indicating the CRT adaptation in infants

a. 12 leads ECG at 10 days of life (left) and 4months (right) just before CRT-P implantation in Case 3. b. M-mode echo-
cardiography at 10 days of life (left) and 4months (right) just before CRT-P implantation in Case 3. c. Interestingly, arte-
rial pressure monitoring shows the significant elevation of pressure at a single ventricular premature contraction arose

from LV.
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Fig. 4 Arterial pressure monitoring shows significant pressure elevation immediately after commencing

CRT pacing in Case 1

ARNRBERSBSFRIME £33F $£25



89

WZGABRDED B &, CRT X— > 7D on/off T
BULABEIIRE X 2 F X v 71 10~20mmHg 2t 9
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MG 5 NEWGE DB AEEISRE DRI 75 %
ZA5.
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dP/dt ZHE T % T & TLENEDZALZ TR RET
UE#AN— 7 H I ZFE L TV, Systemic RV
DLENIERDG G ALEDLEZEEL TRV
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