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Background: Bilateral pulmonary artery banding for patients with Hypoplastic Left Heart Syndrome (HLHS)
prevails as the first palliation in Japan, however, concerns remain about the long-term outcomes. Primary Nor-
wood operation, nevertheless, has advantages such as fewer inter-stage palliations. This study’s goal is to review
the mid-term results of primary Norwood operations up to the Fontan operations and to analyze risk factors.
Methods: Sixteen consecutive patients with HLHS (male/female: 6/10) were included from October 2004 to
May 2014. Of those, fifteen patients underwent the primary Norwood operations. Survival was assessed by the
Kaplan-Meier method and compared between groups using the Mantel-Cox log-rank test. A Cox regression
model was used for risk factor analysis.

Results: Estimated survival rate was 69% at one year and 56% at three years after the Norwood operations.
Prior to Fontan operations, palliations were performed in 2.5+0.8 times. Hazard ratio for death of genetic dis-
order/malformation and heterotaxy was 14.03 (95%CI, 1.17-167.8, p=0.037) and 18.66 (95%ClI, 1.43-244.4,
p=0.026), respectively. Nine patients (9/16=56%) achieved Fontan operations. All survivors after the Fontan
operations except one patient who suffered from protein-losing enteropathy, are in NYHA class 1.

Conclusion: The strategy of primary Norwood operation for patients with HLHS was feasible up to the Fontan
operation with fewer inter-stage palliations, except for genetic disorder and heterotaxy. More investigations are
required to justify the operational strategy for genetic disorder and heterotaxy patients.
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Table 1 Sixteen consecutive patients who under-
took Norwood operations (male/female:
6/10) were included from October 2004
to May 2014. Six patients with Genetic
Disorder/Malformation or Heterotaxy
were included

Variables Total=16
Gender (M/F) 6/10
Age at Norwood (days) 7+7.4
Body Weight (kg) 2.8+x0.4
Aristotle Score 18.1+2.5
Diagnosis
HLHS 1

Unbalanced AVSD
TAPVC cardiac type
IAA type C
Shone’s complex
Polysplenia
Asplenia
Genetic disorder, malformation
Turner synd.
21-trisomy
Kabuki synd.
15th chromosome partial deletion
Others

N = a a0 = = N = = 2w
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Fig. 1T One patient who was 34-day old baby

Stage Il

and had 15th chromosome partial dele-
tion underwent bilateral pulmonary artery
banding as the first palliation, who then
underwent a Norwood operation 91 days
after that. Fifteen patients underwent Pri-
mary Norwood operations
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Fig. 2 Estimated survival rate was 69% at 1 year
and 56% at 3 years after the Norwood

operations
Red line: 95% confidence interval
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Fig. 3 The surgical outcomes of primary Norwood
operations were good except for Genetic
Disorder/Malformation and Heterotaxy
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fiflC 3% U 7z. primary Norwood % 17 > 7z JiE il D
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T & o 7z. Fontan F1fi R @ PA index | *F 15 204+
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N7z 1 73 Fontan Fifi% 5 HHICFELC L7z. Fontan
it% 622.6 fFTD 8K DMK, 1 HlICEHRHME
BE (PLE) 238 7zDIANE, 74 NYHA 1 gL
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Table 2 Low body weight was not a significant
risk factor for death (p=0.162). Mean-
while Genetic Disorder/Malformation (o=
0.037) and Heterotaxy (p=0.026) were
significant risk factors for death

Variables Hazz?rd 95% CI p value
Ratio
Body Weight 5.82 0.49-68.7 0.162
Genetic 14.03 1.17-167.8 0.037
Disorder/Malformation
Heterotaxy 18.66 1.43-244.4 0.026

0.037) &, Heterotaxy (p=0.026) 3 HEZIKNTTH >
7z (Table 2). B THH/OIVERESH, Heterotaxy
% [ <JERITTIE Norwood 2 D A&EIE RiF TdH - 72
(Fig. 3). BCPS EZ#%D22{lA Fontan Tiflc FzE L
7z. Fontan FAilRfD PA index (&°F45 204+90 (117~
380)mm?/BSA T, MEIRNDOFiT Az Uit
DX 1HlDFH»TdH > 7. primary Norwood Z17- 7z
15 il 8 51 (53%) DM Fontan TR EE L 7z
M, PAB 2179 ey LN, @R~ O FAfi o/t A E
Bid AP Izh > 7z, Norwood FiliZz e 0 A 7 E#H T
1 Fontan FiliDFipkigld BiF TH - 7z.
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&, B Lo fe il nlm BRI & S R
IREELEEZOND. L, EFICK>TIE, H
Atz d lcmfTEifEMN el L, FHNCHImELEEF
TR E RN RS RVHEEEE L, BEFHRED
FEROFNCFMNCIR 2 T & & B 5 TSR ET MG
NETHS.

-
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C Fontan FHICE 5 AR EIREHIETH > 7. #ix
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MR ETH 5.

FIEHER
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