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Cardiovascular surgery for congenital heart disease associated with 
trisomy 18

Hiroyuki Yamagishi, MD, PhD

Trisomy 18 (T18) is the second most common autosomal 
trisomy after trisomy 21 (T21). More than 90% of 
patients with T18 have congenital heart disease (CHD). 
Patients with T18 also have multiple malformations and 
severe psychomotor retardation, and their 1-year sur-
vival rate is 5%–10%.1 No criteria for surgical treatment 
of CHD in patients with T18 have been established.

The prognosis of patients with T21 has been signifi -
cantly improved as surgical treatment of CHD for these 
patients has become common. However, the prognosis 
of patients with T18 is still poor, and it has been believed 
that surgical treatment does not improve their survival. 
Thus, CHD in this patient population has been managed 
conservatively. However, since 1990s, cases of heart 
surgery in patients with T18 have been reported in and 
outside Japan,2,3 and Graham et al. have evaluated the 
outcome of surgery in many patients with T184 (Table 
1). Recently, indications for surgical treatment of CHD 
in patients with T18 have been discussed more exten-
sively. In patients with T18, the risk of complications 
associated with surgical treatment of CHD is high, as is 
the risk of early death due to causes other than CHD. 
Because no well-defi ned criteria for heart surgery are 
available for patients with T18, physicians often experi-
ence diffi culty when determining whether heart surgery 

should be performed. In reports advocating surgical 
treatment of CHD for patients with T18, including that 
by Kobayashi et al. in this issue,6 authors have suggested 
that surgical treatment, when performed with full under-
standing of the disease by the parents and with their 
hope for improving their children’s condition, may con-
tribute to improving the life expectancy of patients, dis-
charge from hospital, and improving the quality of life 
(QOL) of both patients and their family.

Opinions supportive of aggressive surgical treatment 
of CHD for patients with T18 may be based on recent 
advances in neonatal care. Kosho et al. reported that 
mechanical ventilation, surgical correction of gastroin-
testinal and respiratory complications, and active 
medical treatment of CHD in 24 patients with T18 
improved the 1-year survival to 25%.7 Although these 24 
patients did not undergo heart surgery, the fi ndings 
suggest that multimodality therapy for complications 
related to T18 may improve at least short-term survival. 
However, such reports remain scanty. A larger number 
of cases must be accumulated, as in the above-mentioned 
report by Kobayashi et al,6 for development of guide-
lines for treating these patients.

The Genetics & Epidemiology Committee of the 
Japan Society of Pediatric Cardiology and Cardiac 
Surgery, of which the author is the chairperson, devel-
oped a survey plan to investigate the conditions of 
patients with T18 in Japan. Some of the results obtained 
from 15 institutions by the end of 2008 are briefl y sum-
marized as follows.

• Characteristics of patients with T18: Data were 
obtained for 135 patients (46 males, 87 females, 2 
children with unreported sex) with ages ranging from 
day 0 to 19.9 years (median 4.8 months), birth weight 
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650–2698 g (median 1692 g), and length of gestation 
of 28–48 weeks (median 37).

• Characteristics of CHD: In all, 127 patients (95%) had 
CHD. Ventricular septal defect was most common (75 
patients, 58%) followed by double-outlet right ventri-
cle (DORV) (15 patients, 11%). DORV with left-to-
right shunt without pulmonary stenosis accounted for 
73% of the patients with DORV; and mitral atresia, 
an anomaly typically associated with T18,8 was 
observed in 4 patients with DORV (27%). Of the 127 
patients with CHD, 76 (60%) had pulmonary hyper-
tension induced by high pulmonary blood fl ow due to 
left-to-right shunt. Valvular lesions were observed in 
56 of the 127 patients (47%), including 32 patients 
with multiple valvular lesions, 13 of whom had lesions 
of all four valves.

• Surgical treatment of CHD: A total of 34 patients 
(27%) underwent surgery: 19 patients survived (56%) 
whereas 15 patients (44%) died after surgery, includ-
ing 2 patients who died within 1 month after surgery. 
Age at surgery ranged from 1 day to 18.6 months 
(median 1.8 months). Pulmonary hypertension was 
present before surgery in 31 patients (91%) and was 
alleviated after surgery in 17 patients (55%). Surgical 
techniques included palliative operation in 23 patients 

(68%) and intracardiac repair in 6 patients (18%); it 
was unknown for 5 patients. Of the 23 patients, 16 
(70%) had undergone a palliative operation; and three 
of the six (50%) patients who had undergone intracar-
diac repair were alive at the time of investigation. 
Palliative operations performed in the 23 patients 
included pulmonary artery banding in 18 patients, 
aortoplasty and pulmonary artery banding for the 
treatment of complex aortic coarctation in 3 patients, 
and systemic-to-pulmonary shunt for the treatment of 
cyanotic heart disease in 2 patients.

• Outcome and causes of death: At the time of survey, 
24 patients (18%) were alive, including 5 males and 19 
females with a median age of 2.4 years and a maximum 
age of 19.9 years. The most common reasons for death 
in the 97 patients with known causes of death were 
respiratory failure (25 patients) and heart failure (24 
patients). Sudden death was also common (15 patients). 
The 2-year survival rates for patients who had under-
gone or not undergone surgical treatment for CHD 
were 45% and 5%, respectively. Although it appears 
that surgery improves survival in the above-described 
patient population, it is likely that the patients under-
going surgery had relatively mild CHD or extracar-
diac complications correctable with surgical treatment. 

Table 1 Reported cases of cardiovascular surgery in infants with trisomy 18

CHD Palliative surgery Open-heart corrective 
surgery

Result Reference

Case reports
 VSD, PS ICR (2 year) Died of irreversible 

congestive heart failure 
after surgery

Van Dyke,2 1990

 VSD, PDA ICR (2 years) Alive more than 5 years 
after surgery, attending 
school, able to stand with 
support and to feed self

Van Dyke,2 1990

 CoA, DORV, PDA PDA ligation, aortoplasty 
 (4 months)

ICR: DORV repair 
 (14 months)

Died during surgery Baty,3 1994

Report of 35 cases with 
   trisomy 18/13
 Trisomy 18 (24 cases)
  VSD 14
  TOF 5
  CoA 2
  PDA 2
  AVSD 1
 Trisomy 13 (11 cases)
  VSD 6
  TOF 1
  CoA 2
  PDA 1
  AVSD 1

PAB (9 cases)
 4 VSD before ICR
 3 VSD with no ICR
 1 CoA
 1 AVSD
SP shunt (4 cases)
 4 TOF
PDA ligation (1 case) 
 (VSD/PDA)

ICR (18 cases)
 12 VSD
 3 CoA
 2 TOF
 1 AVSD
PDA ligation (3 cases)

Discharged alive (32 cases)
 28 to home
 4 to referral institution

Dead (3 cases)
11 days, just after VSD 

repair
5 years; 46 days after TOF 

repair
6 years; 9 days palliation 

for TOF

Graham,4 2004

Modifi ed from Suzuki et al.5

CHD, congenital heart disease; VSD, ventral septal defect; PS, pulmonary stenosis; PDA, patent ductus arteriosus; ICR, intracardiac 
repair; CoA, coarctation of the aorta; TOF, tetralogy of Fallot; AVSD, atrioventricular septal defect; PAB, premature atrial beat
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Accordingly, although cardiac surgery may be indi-
cated for patients with relatively mild CHD or extra-
cardiac complications, it is still unclear whether heart 
surgery improves the long-term prognosis of patients 
with T18.

As described in the report by Kobayashi et al,6 techni-
cal diffi culties encountered when performing surgical 
treatment of CHD in patients with T18 are being over-
come. However, the opinions of parents and families 
of patients should be strongly respected in determining 
whether such surgery should be performed. Physicians 
should provide information to the family suffi cient to 
enable optimal decision-making. Discussion with the 
family should be performed using the literature, results 
of the committee’s survey, information provided by the 
Trisomy 18 Patient Group, and other available sources. 
At present, pediatric cardiologists should, at a minimum, 
explain the following.

1. The severity of CHD and indications for surgical 
treatment differ among patients with T18. Individ-
ual evaluation is needed to determine optimal 
treatment.

2. It is still unknown whether heart surgery improves the 
prognosis of patients with T18.

3. The risk of surgery is higher in patients with T18 than 
in patients without trisomy or patients with T21.

4. Because the number of patients with T18 who have 
undergone surgery is still small, unexpected complica-
tions may occur.

5. Complications other than CHD may affect prognosis 
and QOL after surgery.

6. Finally, heart surgery may improve life expectancy, 
facilitate discharge from the hospital, and improve 
QOL of both patient and family.

Even when suffi cient information is provided, the 
parents, who must determine important treatment strat-
egies for their newborn child, are under severe emotional 
stress. If physicians provide information alone and let 
the family to determine what should be done for their 

child, the parents may be placed in a diffi cult position. 
Even if the patient can be discharged from the hospital 
after surgery, the family may often be overwhelmed by 
care for the child, who will require respiratory support 
including tracheostomy care and have severe mental 
retardation. The attending physicians must provide 
appropriate, medically informed opinions based on 
expectations regarding prognosis and their experience 
and knowledge as well as ethical considerations. If issues 
cannot be resolved by the pediatric cardiologists alone, 
they should seek the aid of clinical geneticists when per-
forming interviews and genetic counseling sessions 
to support understanding and decision-making by the 
family.
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