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Background: Although congenital heart defects are common complications in patients with trisomy 18 (T18),
cardiac surgery has rarely been considered because of the short lifespan and severe developmental delay in
survivors. In our institute, surgical intervention was not considered until 2004, but it has been a treatment op-
tion since 2005 for patients with a prediction of home discharge after surgical improvement of congestive heart
failure (CHF).

Objective: This study was planned to clarify the outcome of cardiac surgery in patients with T18, focusing on
the improvement of CHF, discharge, and survival.

Methods: We collected detailed clinical information from the medical records of 46 patients with T18, from
1994 to 2012. Cardiac surgery was performed on 16 patients, of whom 14 underwent palliative surgery (Group
A) and two underwent primary intracardiac repair (ICR; Group B). The remaining 30 patients received no sur-
gical intervention (Group C).

Results: All patients in Group A survived the perioperative period, and their CHF was relieved. Ten patients in
Group A could be discharged to home, with the establishment of enteral nutrition and without the requirement
of ventilator support. Three of the 10 patients were alive at the time of this study, whereas the others died of
respiratory tract infection after discharge. The rate of discharge was 71% for patients in Group A compared with
23% for those in Group C. The survival rate of patients in Group A was 100% at the age of 1 month, 86% at 3
months, 71% at 6 months, and 29% at 1 year, whereas in patients in Group C, the corresponding rate was 47%,
37%, 13%, and 3%, respectively . The median survival time was 234 days in patients in Group A and 24 days in
those in Group C. Among two patients in Group B, one with ventricular septal defect (VSD) and pulmonary
stenosis underwent ICR at the age of 7 months, and the other with only VSD underwent ICR at 5 months, both
of whom displayed significant relief of CHF and no signs of pulmonary hypertension.
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Conclusion: These results suggest that palliative surgery for cardiac defects with CHF in patients with T18 could
increase the hospital discharge rate and improve survival. ICR may also relieve CHF and lead to much longer
survival. Management of congenital heart defects in patients with T18 should be discussed on an individual
basis, and cardiac surgery is considered to be a reasonable treatment option in those with CHF and no other
serious complications.
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Fig. 1 Causes of hospital death in patients with
trisomy 18 (n=14) (1994-2004)
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PA/IVS
VSD +PS
AVSD
VSD + PDA
Severe AS +
VvsD
VSD: Ventricular septal defect
PDA: Patent ductus arteriosus
IAA +VSD CoA: Coarctation of the aorta
IAA: Interruption of the aortic arch
AS: Aortic stenosis
AVSD: Atrioventricular septal defect
CoA +VSD PS: Pulmonary stenosis

PA/IVS: Pulmonary atresia with
intact ventricular septum

vsD
Fig. 2 Details of congenital heart defects in
groups A and B (n=16)
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Table 2 Characteristics and outcomes of patients in group C

Case GwW BW CHD Extracardiac anomaly Hospltal Final status
(weeks)  (g) discharge
17 37 1488 VSD Agenesis of corpus callosum, Horseshoe kidney, Cerebellular (—) Death (2d)
hypoplasia

18 35 1103 VSD+AS Spina bifida, Horseshoe kidney (=) Death (1d)
19 42 1688 VSD Cerebellular hypoplasia 121d Death (bm)
20 40 1697 (—) Cerebellular hypoplasia 112d Alive (10y)
21 40 1718 VSD+PDA Myelomeningocele unknown Unknown
22 28 493 VSD+PDA Esophageal atresia, Horseshoe kidney, Cerebellular hypoplasia (—) Death (1d)
23 29 821 DORV+AVSD Cerebellular hypoplasia (—) Death (0d)
24 34 1614 VSD Diaphragmatic hernia (—) Death (0d)
25 35 1286 VSD+PDA Malrotation of intestine, Cerebellular hypoplasia (—) Death (0d)
26 37 1635 VSD+PDA Cerebellular hypoplasia (—) Death (5d)
27 40 2460 VSD+PDA Polycystic kidney (—) Death (136d)
28 40 2016 DORV+PS (=) (=) Death (159d)
29 37 2086 VSD+PDA Myelomeningocele, Umbilical hernia (=) Death (0d)
30 41 2458 VSD Cleft palate (—) Death (24d)
31 30 647 VSD Umbilical hernia (=) Death (58d)
32 35 1467 VSD Umbilical hernia, Micrognathia, Cerebellular hypoplasia (—) Death (10d)
33 38 1609 VSD+PDA Gastroschisis, Cerebellular hypoplasia (=) Death (176d)
34 28 635 VSD+PDA (=) (—) Death (12d)
35 35 1417 VSD+PDA Cerebellular hypoplasia 39d Death (5m)
36 34 1130 VSD+PDA Esophageal atresia (—) Death (2d)
37 37 1584 VSD+PDA Hydronephrosis 69d Death (6m)
38 36 15638 VSD+PDA Polydactyly 61d Death (5m)
39 38 1940 VSD+PDA (=) (—) Death (17d)
40 35 1042 VSD Myelomeningocele (—) Death (30d)
141 41 2072 VSD+PDA (—) 61d Death (9m)
42 37 1140 CoA+VSD (=) (=) Death (142d)
43 35 1692 CoA+AVSD (-—) (=) Death (3d)
44 38 2165 DORV+PDA Umbilical hernia, Atresia ani (=) Death (30d)
45 36 1194 VSD Esophageal atresia 183d Death (10m)
46 31 685 VSD (=) (=) Death (1d)

GW: Gestational week, BW: Birth weight, CHD: Congenital heart disease, VSD: Ventricular septal defect, PDA: Patent ductus
arteriosus, DORV:double outlet right ventricle, AVSD: Atrioventricular septal defect, CoA: Coarctation of the aorta, AS: Aortic

stenosis, PS: Pulmonary stenosis d: days, m: months, y: years
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+
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PAB
T
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bil-PAB
PAB: Pulmonary artery banding
PDA: Patent ductus arteriosus
bil-PAB: Bilateral pulmonary
artery banding
R B} rt-m-BT: right modified Blalock-
PDA ligation Taussig shunt
PAB IAA: Interruption of the aortic arch

Fig. 3 Details of the operative procedures in
Group A (n=14)
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Surgery (+)
- n=14 Died in NICU
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Trisomy 18
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Group C Discharged to

~

Surgery (-)
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n=7

Died in NICU
n=22

Fig. 4 Prognosis of patients with trisomy 18 admitted to the NICU (n=44)
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Group A Group C
Surgical  Non-surgical
100% cases cases

(%)]00__ i n=14 n=30
86%
71%
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Survival rate
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3%

1 3 6 12 (Months)

Fig. 5 Survival rates of patients with trisomy 18
admitted to the NICU (n=44)

—A comparison between surgical (Group A) and
non-surgical cases (Group C)
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(A) Chest radiography
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(A) Chest radiography of patient 3:
The cardiomegaly significantly improved after surgery.

(B) Body weight curve
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(B) Body weight curve of patient 3:
The patient obtained good body weight gain after surgery
and could be discharged home.

Fig. 6 Chest radiography (A) and body weight curve (B) of patient 3 in Group A
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