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ABSTRACT 

 

Infants with trisomy 18 (T18) previously had a poor prognosis; however, the intensive care of  

 

these patients has markedly diversified the prognosis. We investigated the current situation of  

 

patients with T18, clarified factors for survival discharge, and surveyed actual home healthcare. 

 

A total of 117 patients with T18 admitted to nine institutions between 2000 and 2015 were  

 

retrospectively investigated. After excluding four patients whose outcomes were unclear, we  

 

divided 113 patients into two groups—the survival discharge group (n = 52) and the death  

 

discharge group (n = 61)—and compared maternal factors, perinatal factors, neonatal factors,  

 

and therapeutic factors between the groups. In addition, home healthcare, re-admission,  

 

utilization of respite care and home nursing, and cause of death among the survival group were  

 

surveyed. 

 

Fifty-two (44%) patients with T18 survived at discharge and their 1-year survival rate was 29%.  

 

The survival group had a longer gestation period, larger physique, and longer survival time,  

 

compared to the death group. Independent factors associated with survival discharge were the  

 

absence of an extremely low birthweight infant (ELBWI), the absence of esophageal atresia and  

 

patent ductus arteriosus, and cardiovascular surgery. All surviving patients required some home healthcare.  
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The most frequent cause of death was a respiratory disorder. 

 

We recommend discussing the treatment strategy with families in the presence of neonatologists or pediatric  

 

surgeons, who can explain differences in prognosis, based on the gestation period, birthweight, severity of  

 

cardiovascular disease, and cardiovascular surgery. 

 

KEYWORDS: cardiovascular surgery, extremely low birthweight infant, home healthcare, noninvasive  

 

prenatal genetic test, trisomy 18 
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1. INTRODUCTION 

 

In 1960, Edwards et al. were the first to report trisomy 18 (T18) as a chromosome anomaly that  

 

involves various external and organ malformations and severe growth and developmental  

 

retardation. The incidence is 1/3500–8500 live births, and the disease previously had a high  

 

mortality (Rasmussen et al.,2003), however the intensive care of infants with T18 has markedly  

 

diversified the prognosis. Graham et al.(2004) reported the efficacy of cardiac surgery for T18  

 

patients, based on information obtained from the Pediatric Heart Disease Registration System in  

 

Western countries. Kosho et al.(2006) reported the efficacy of neonatal intensive care of T18  

 

patients. The effectiveness of cardiovascular surgery and surgery for esophageal atresia in T18  

 

patients has been reported in sequence (Kaneko et al.,2009; Maeda et al.,2011; Nishi et al.,2011;   

 

Bruns et al., 2014, 2016; Nelson et al., 2016; Kosiv et al.,2017; Peterson et al.,2017). Recent  

 

review articles have also reported long-term survival lasting 10 years or longer (Cereda et al.,  

 

2012; Kosho et al.,2013). However, a low survival rate has been reported in very low  

 

birthweight infants (VLBWIs) because of restricted treatment (Boghossian et al.,2014; Imai et  

 

al.,2015; Imataka et al.,2009). Thus, the clinical course of T18 is diverse, depending on  
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birthweight, severity of complications, and treatment. What degree of intensive care is best  

 

medically and ethically for infants with T18 is a very difficult question for which there is no  

 

universally acceptable answer. The aims of this study were to clarify the factors of survival  

 

discharge by comparing patients who survived at discharge and patients who died before  

 

discharge, and to survey actual home healthcare for infants with T18 to collect information  

 

useful for deciding on a treatment strategy for the patient’s family and healthcare providers. 

 

PATIENTS AND METHODS 

 

A total of 117 patients with T18, who were admitted to nine institutions affiliated with Nagoya  

 

University Hospital (Nagoya, Japan) between January 2000 and June 2015, were retrospectively  

 

investigated. About 65,000 neonates are born yearly in and around Nagoya, and Nagoya  

 

University-affiliated institutions cover half of these births. Prenatal and postnatal management  

 

policies are both not necessarily uniform in these institutions because the course of medical  

 

treatment is decided based on "the best interest of the child" individually after deep discussion  

 

among parents and healthcare providers, in view of birthweight and severity of  

 

complications(Kosho,2008). 
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Of the 117 patients, four were excluded because their outcomes were unclear due to transfer to  

 

other hospitals. Fifty-one patients survived to discharge (i.e., survival discharge group) and 62  

 

patients died during the hospital stay (i.e., death discharge group). Maternal factors, perinatal  

 

factors, neonatal factors, and therapeutic factors were compared between these two groups. The  

 

maternal factors included maternal age, primipara/multipara status, and the presence or absence  

 

of infertility treatment. The perinatal factors were fetal abnormality, time of diagnosis (i.e.,  

 

prenatal or postnatal), birthplace (i.e., inborn or outborn), and delivery mode (i.e., vaginal  

 

delivery or caesarean section). The neonatal factors were gestational age; birthweight; height at  

 

birth; head circumference at birth; whether the infant was small for gestational age (SGA);  

 

cardiovascular disease such as patent ductus arteriosus (PDA), ventricular septal defect (VSD),  

 

atrial septal defect (ASD), double outlet of right ventricle, tetralogy of Fallot, coarctation of the  

 

aorta/interrupted aortic arch (CoA/IAA) and pulmonary hypertension (PH); and surgical disease  

 

(e.g., esophageal atresia, omphalocele, anal atresia, diaphragmatic hernia). The therapeutic  

 

factors included differences in the treatment strategy (i.e., intensive or palliative), the presence  

 

or absence cardiac surgery, intestinal surgery, tracheotomy, gastrostomy, and facility scale (i.e.,  
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tertiary or nontertiary). 

 

We defined the cases born in our 9 institutions as “inborn”, and those born in any place other  

 

than the 9 institutions as “outborn”. SGA was a birthweight less than -2 standard deviation. PDA  

 

was a case of ductus arteriosus that was not closed by treatment or that reopened. Infants in  

 

whom ductus arteriosus spontaneously closed or was closed by medical or surgical treatment  

 

were regarded as patients without PDA. The intensive treatment group comprised infants who  

 

received intensive treatment such as intubation or surgery. The palliative treatment group  

 

comprised infants for whom the necessary treatment was withheld. 

 

Continuous variables are presented as a median (interquartile range: IQR). The Wilcoxon test,  

 

χ2 test, and Fisher’s exact test were used for statistical analysis. A value of P < 0.05 was  

 

significant. Factors with P < 0.1 on univariate analysis were subjected to multivariate analysis to  

 

investigate independent factors influencing survival-to-discharge. The survival curve was  

 

investigated by the independent factor. Home healthcare, readmission, utilization of the welfare  

 

system, and cause of death were surveyed among 52 patients who survived to discharge. This  

 

study was conducted after approval by the ethics committee of Tosei General Hospital (Seto,  
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Japan; IRB approval no.487-1). 

 

3. RESULTS 

3.1 Overall Clinical Features 

 

Certain abnormalities such as hydramnion, fetal growth retardation, and fetal heart disease were  

 

detected on fetal ultrasound scan in 105 (90%) patients. A prenatal diagnosis was determined by  

 

amniotic fluid chromosome test in approximately one-third of cases. Approximately  

 

three-fourths of patients were delivered inborn and 53% of patients were delivered by caesarean  

 

section. The median maternal age was 33 years old and 8% of women had received infertility  

 

treatments (Table 1). There were more female infants. The median period of gestation was  

 

37w3d (IQR: 35w0d–39w0d), the median birth weight was 1669 g (IQR: 1246–1941 g), and  

 

most neonates were SGA (Table 2). Eighty-one (69%) patients underwent tracheal intubation,  

 

12% of patients underwent cardiovascular surgeries, and 29% of patients underwent  

 

gastrointestinal tract surgeries. 

 

3.2 Comparison between the Survival Discharge Group and Death Discharge Group 

 

The gestational age was longer in the survival discharge group than in the death discharge group  

 

(P < 0.01). At birth, the anthropometry features were larger in the survival discharge group than  
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in the death discharge group (body weight, P < 0.01; height, P < 0.01; head circumference, P =  

 

0.04). Apgar scores at 1 minute and 5 minutes were also significantly higher in the survival  

 

discharge group (1 minute, P < 0.01; 5 minutes, P < 0.01). Compared to the survival discharge  

 

group, the death discharge group had a significantly higher ratio of extremely low birthweight  

 

infants (ELBWIs) (4% vs. 21%, P = 0.02) (Table 2). 

 

The incidence of the complications of PDA, CoA/IAA, and esophageal atresia was significantly  

 

lower in the survival discharge group. The incidence of VSD tended to be higher in the survival  

 

discharge group; however, the difference was insignificant. The incidence of omphalocele, anal  

 

atresia, and diaphragmatic hernia was not significantly different between the two groups (Table  

 

3). Intensive treatment was selected for more patients in the survival discharge group than in the  

 

death discharge group (90% vs. 67%, P = 0.01). The number of patients receiving cardiac  

 

surgery was significantly larger in the survival discharge group than in the death discharge  

 

group (P = 0.02). Fourteen patients received cardiovascular surgery. The applied procedures  

 

were ligation of the ductus arteriosus + pulmonary artery banding in five (36%) patients;  

 

ligation of the ductus arteriosus, four (29%) patients; pulmonary artery banding, three (21%)  
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patients; coil embolization of the ductus arteriosus, one patient; and ligation of the ductus  

 

arteriosus + pulmonary artery banding + radical surgery of VSD/ASD, one patient. Forty-eight  

 

patients had diverse abdominal complications: esophageal atresia alone in 24 (50%) patients;  

 

diaphragmatic hernia in three patients; hepatoblastoma, in three patients; omphalocele alone in  

 

two patients; anal atresia alone in two patients; esophageal atresia + omphalocele in two  

 

patients; esophageal atresia + omphalocele + anal atresia in two patients; esophageal atresia and  

 

other concomitant disease in three patients; and other complications in seven patients. Fourteen  

 

(29%) patients received abdominal surgery, and the rate tended to be higher in the survival  

 

discharge group. However, the difference between the two groups was insignificant (Table 4). 

 

No significant difference existed between the two groups in maternal age; presence or absence  

 

of infertility treatment; timing of diagnosis; birth place (inborn or outborn); delivery mode; sex;  

 

ratio of SGA; resuscitation at birth; presence or absence of tracheotomy, gastrostomy, and  

 

abdominal surgery; or facility scale (i.e., tertiary or nontertiary). 

 

The survival rates at 1 month, 3 months, 6 months and 1 year were 72%, 64%, 43%, and 29%,  

 

respectively (median survival time, 166 [IQR:15–401] days). Survival is significantly longer for  
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infants in the survival discharge group (384 [IQR:176-1,054] days) than for infants in the  

 

deathdischarge group (19.5 [IQR:2-132] days) (P < 0.01) (Fig. 1). 

 

3.3 Multivariate Analysis 

 

On multivariate analysis, independent factors associated with survival discharge were a  

 

non-ELBWI case [odds ratio [OR] (95% confidence interval), 0.11 (0.01-0.72); P = 0.02], the  

 

absence of PDA [OR, 0.24 (0.09-0.59); P < 0.01], the absence of esophageal atresia [OR, 0.09  

 

(0.01-0.44); P < 0.01], and cardiac surgery [OR, 7.09 (1.09-62.7); P = 0.04] (Table 5). 

 

3.4 Home Healthcare 

 

All 52 patients in the survival discharge group required some home healthcare. Tube feeding  

 

including gastrostomy was required in all patients, home oxygen therapy (HOT) was used in  

 

31%, home mechanical ventilation (HMV) in 31%, home non-invasive positive pressure in10%,  

 

and HMV + withdrawal of urine in 2%.  

 

Of these patients, 63% were readmitted two times or fewer annually. The reasons for  

 

readmission were respiratory infections (54%); respiratory failure (15%); gastroenteritis (12%);  

 

heart failure (7%); PH (3%); and hepatoblastoma, convulsion, and vomiting (2%). Respite care  
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and home nursing were possible for 60% and 67% of patients, respectively. Seventy-five  

 

percent of patients died after discharge. The survival time was 370 days (65–690 days) and the  

 

duration of being at home was 244 days (172–858 days). The cause of death was a respiratory  

 

disorder (42%), infection in regions other than the airway (12%), PH (10%), and heart failure  

 

(7%). 

 

4. DISCUSSION 

 

We investigated the details of a large amount of clinical data of 117 patients with T18 in nine  

 

institutions during 15 years. In Japan, the medical system currently provides intensive care and  

 

home healthcare to children without financial burden. In our study, 44% of all patients survived  

 

to discharge and the 1-year survival rate was 29%. Compared to the death discharge group, the  

 

survival discharge group had a longer gestational age, larger birth weight/height at birth, larger  

 

head circumference at birth, and longer survival time. Independent factors associated with  

 

survival discharge were a non-ELBWI case, the absence of esophageal atresia and PDA, and  

 

cardiovascular surgery. 

 

Rasmussen et al. (2003) of the United States Centers for Disease Control and Prevention  
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(Atlanta, GA, USA) in their study reported a 1-year survival rate of 5–10% in a large-scale  

 

survey of 114 patients; this number is most frequently referred to as a low survival rate. A  

 

1-year survival rate of 9% among 179 patients surveyed for 23 years (1980–2003) in a study  

 

involving eight institutions was reported in Japan (Imataka et al., 2015). However, a high  

 

survival rate was recently reported: Kosho et al. (2013) found that the factors associated with  

 

survival over 1 year (which occurred in 29% of patients) were a diagnosis of T18 after birth, the  

 

absence of prematurity, heavier birthweight, absence of esophageal atresia, extubation, oral  

 

feeding, and home discharge (45% of patients), based on a questionnaire survey of the parents  

 

of 65 infants who belonged to a T18 support group in Japan. The survival rate and the survival  

 

discharge rate in our study were similar to those of Kosho. The study by Kosho et al. may have  

 

had the bias of including many patients who had intensive treatments because the researchers  

 

used a questionnaire survey of a family association. By contrast, patients were comprehensively  

 

extracted in our study because it was a multicenter study. In our study, 68% of patients were not  

 

prenatally diagnosed by a chromosome test, although an abnormality was detected on fetal  

 

ultrasound scan, and 75% of patients typically received intensive treatments. Who and how a  
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family is initially informed of a patient’s T18 status markedly influences decisions on treatment  

 

strategy. Therefore, it is becoming a consensus in Japan that, when T18 is definitely diagnosed  

 

prenatally, families should not be informed by an obstetrician alone. It is desirable at the initial  

 

notification to inform families in the presence of neonatologists and pediatric surgeons, who can  

 

provide detailed information on the treatment strategy and the prognosis. 

 

In our study, one independent factor associated with survival discharge was cardiac surgery  

 

treatment [OR, 7.09 (1.09–62.7); P = 0.04]. Graham et al. (2004) reported that survival at  

 

discharge was achieved in 88% (21/24) of treated T18 patients, based on data from the Cardiac  

 

Surgery in the Pediatric Heart Disease Registration System of the Western countries. Since the  

 

Graham’s study, several researchers have reported the efficacy of cardiac surgery. For example,  

 

Kaneko et al. (2009) performed cardiovascular surgery on 18 patients (14 patients received  

 

palliative surgery without cardiopulmonary bypass and four patients received a second-stage  

 

intracardiac repair) and 14 (82%) of these patients were discharged home. In a nationwide  

 

survey conducted by the Japanese Society of Pediatric Cardiology and Cardiac Surgery, Maeda  

 

et al. (2011) reported that 32 (25%) of 126 patients had cardiac surgery and 18 (56%) patients  
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survived to discharge, and that cardiac surgery may improve survival in selected patients with  

 

T18. Kosiv et al. (2017) reported recent 11-year data of cardiac surgery on patients with T18 in  

 

44 facilities in the United States: 7% of infants with T18 received cardiac surgery and the  

 

in-hospital mortality was decreased by 64%. However, conflicts in the decision-making process  

 

regarding treatment strategy and ethical discussion were closely described in one case report of  

 

a patient with VSD who experienced serious sequelae because of a poor postcardiac surgery  

 

course (Janvier et al., 2011). The limit of optimum benefit and the balance between requests  

 

from parents and distress of treatment on a child should be considered for children with a  

 

concomitant complex heart disease (Boss et al., 2013). These factors reveal the difficulty in  

 

judging what degree of intensive care is the best medically and ethically for which infants with  

 

T18. Our study showed a low rate (12%) of patients who received cardiovascular surgery,  

 

although the rate of patients who received intensive treatment was high. The reason few patients  

 

received cardiovascular surgery was because few facilities support performing cardiac surgery  

 

on T18 patients in this region (Aichi, Japan). The lack of cardiac surgeons who operate on T18  

 

patients in this region may need to be resolved in the future. 
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Esophageal atresia was a poor prognostic factor in this study; however, it is not necessarily the  

 

same in past reports. Nishi et al. (2011) performed surgery in 24 patients with concomitant  

 

esophageal atresia: gastrostomy alone in six patients; gastrostomy + tracheoesophageal fistula  

 

transection in three patients; single-stage radical surgery in 10 patients; and second-stage radical  

 

surgery in five patients. Nishi et al. reported that, because enteral feeding was accomplished in  

 

71% of patients, the 1-year survival rate was 17% and most cause of death were related to  

 

cardiac complications; esophageal atresia was not an absolute poor prognostic factor in patients  

 

with T18 undergoing radical surgery for esophageal atresia and intensive cardiac management.  

 

Although abdominal surgery was not a factor associated with survival at discharge in our study,  

 

patients surgically treated for esophageal atresia survived for a significantly longer time than  

 

patients without surgery, which supports the findings of Nishi et al. Generally, omphalocele and  

 

anal atresia are curable disorders, but diaphragmatic hernia is still difficult to cure, especially in  

 

patients with large defects and with congenital syndromes including chromosomal  

 

abnormalities. This may explain why abdominal surgery was not a factor associated with  

 

survival at discharge in our study. 
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We also surveyed patients receiving actual home healthcare and the cause of death. All 52  

 

patients who survived to discharge required some home healthcare. Impairment in the quality of  

 

life after discharge and an increase in the burden on their families were of concern. However,  

 

the frequency of readmission was two times or fewer annually in 63% of patients, the median  

 

survival time was 370 days (IQR: 65–690 days) in patients who died after discharge, and the  

 

median duration at home was 244 days (IQR: 172–858 days). These findings clarify that the  

 

patients were stable at home for a relatively prolonged period. 

 

According to a review article by Cereda and Carey (2012), severe respiratory failure occurs in  

 

patients with airway obstruction due to laryngomalacia and tracheomalacia and central apnea,  

 

and other concomitant factors such as PH, gastroesophageal reflux disease, and aspiration.  

 

Upper airway obstruction is likely more common than previously realized, and the most  

 

common cause of death is respiratory disorder (42%), as in our study. 

 

Prognosis-determining factors were identified in this study and will serve as a reference when  

 

treating T18 patients. In Japan, use of the noninvasive prenatal testing has rapidly spread since  

 

2013 and approximately 97% women who had a prenatal diagnosis of T18 selected an induced  
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abortion (Sago et al., 2015). Boghossian et al. (2014) also reported that discontinuation of  

 

treatment or palliative care was selected for many neonates who were diagnosed prenatally.  

 

Kitase et al. (2017) of our study group suggested deciding a treatment strategy for children with  

 

trisomy 13 by investigating prognosis-determining factors (e.g., gestational age, head  

 

circumference at birth, and cardiac complications). For children with T18, it is similarly  

 

desirable to make a decision, based on prognosis-determining factors and factors related to the  

 

transition to home healthcare. We hope that the factors obtained from this study are helpful. 

 

A limitation of this study was that it was a retrospective multicenter study. The criteria for  

 

discharge were not uniform among the institutions and attending physicians. There were  

 

significantly more patients with concomitant PDA, CoA/IAA, and esophageal atresia in the  

 

death discharge group, and some patients in the death discharge group died soon after birth. It  

 

was unclear whether early death was because of the severity of complications, or passive  

 

treatment, or both. A prospective study with uniform severity is necessary to investigate the  

 

efficacy of surgical treatment. 

 

5. CONCLUSIONS 
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Forty-four percent of children with T18 survived at discharge, and the survival discharge group  

 

had a longer gestation period, larger physique, and longer survival time, compared to the death  

 

discharge group. Independent factors associated with survival discharge were not being an  

 

ELBWI, absence of PDA and esophageal atresia, and having cardiovascular surgeries. When  

 

discussing a treatment strategy with the families of patients with T18, we recommend  

 

explaining differences in the prognosis accurately (based on gestation period, birthweight, and  

 

severity of cardiovascular diseases, and treatment) in the presence of neonatologists and  

 

pediatric surgeons who are familiar with the prognosis of the neonate. 
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Figure legend 

Figure 1. Kaplan–Meier curves for the survival discharge group, the death discharge group, and 

all patients. 

 

The dotted line is the curve for the survival discharge group (n = 52), the gray line is the curve 

for the death discharge group (n = 61), and the black line is the curve for all patents (n=117). 

The 1-year survival rates are 29% for all patients with trisomy18, 53% for the survival discharge 

group, and 5% for the death discharge group. Survival is significantly longer for infants in the 

survival discharge group (384 [176-1,054] days) than for infants in the death discharge group 

(19.5 [2-132] days) (P < 0.01). 
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Table 1. Prenatal Factors 
  All Patients 

(n = 117) 
Survival Discharge Group  

(n = 52) 
Death Discharge Group 

(n = 61) 
P 

Maternal age (y)  33 (30–38) 34 (29–38) 33 (30–37) 0.84 
Primipara 43 (37%) 17 (33%) 26 (43%) 0.41 
Infertility treatment 9 (8%) 5 (10%) 4 (7%) 0.72 
Abnormality on fetal ultrasound 105 (90%) 44 (85%) 56 (93%) 0.15 
Prenatal diagnosis 37 (32%) 13 (25%) 20 (33%) 0.36 
Inborn 85 (73%) 36 (69%) 45 (75%) 0.50 
Caesarean section 62 (53％) 26 (50%) 32 (53%) 0.48 
Data are presented as the median (interquartile range) or as the number of patients (percentage). 
  



Table 2. Patients’ Characteristics 
 All Patients 

(n = 117) 
Survival Discharge Group 

(n = 52) 
Death Discharge Group 

(n = 61) 
P 

Male infants 36 (31%) 17 (33%) 19 (31%) 0.91 
Apgar score at 1 minute 3 (2–5) 5 (3–6) 2 (1–4) <0.01 
Apgar score at 5 minutes 6 (4–8) 7 (5–8) 5 (3–7) <0.01 
Gestational age (weeks, days) 37w3d (35w0d–39w0d) 38w0d (36w3d–40w2d) 36w5d (33w1d–37w6d) <0.01 
Birthweight (g) 1668 (1246–1941) 1848 (1383–2068) 1540 (1173–1795) <0.01 
SD of birthweight -3.2 (-3.9– -2.5) -3.2 (-3.8– -2.5) -3.3 (-3.9– -2.5) 0.57 
Height at birth (cm) 40.5 (37.5–42.9) 42.0 (38.4–43.0) 39.2 (36.2–41.5) <0.01 
SD of height at birth  -2.9 (-3.4– -2.1) -2.7 (-3.5– -2.1) -2.9 (-3.4– -2.0) 0.77 
Head circumference at birth (cm) 30.5 (28.5–32.0) 31.0 (29.0–32.5) 30.0 (28.0–31.5) 0.04 
SD of head circumference at birth  -1.3 (-1.9– -0.4) -1.2 (-1.8– -0.3) -1.4 (-1.9– -0.4) 0.37 
SGA 104 (89%) 45 (87%) 55 (90%) 0.57 
VLBWI 46 (39%) 15 (29%) 28 (46%) 0.06 
ELBWI 15 (13%) 2 (4%) 13 (21%) 0.02 

Data are presented as the median (interquartile range) or the number of patients (percentage). 
ELBWI, extremely low birthweight infant; SD, standard deviation; SGA, small for gestational age; VLBWI, very low birthweight 
infant. 
  



Table 3. Complications 
 All Patients 

(n = 117) 
Survival Discharge Group  

(n = 52) 
Death Discharge Group  

(n = 61) 
P 

Cardiac diseases 114 (97%) 51 (98%) 59 (97%) 0.64 
PDA 52 (44%) 15 (29%) 34 (56%) <0.01 
VSD 82 (70%) 41 (79%) 40 (66%) 0.06 
ASD 39 (33%) 13 (25%) 24 (40%) 0.07 
DORV 18 (15%) 6 (12%) 9 (15%) 0.70 
TOF 4 (3%) 2 (4%) 2 (3%) 0.92 
CoA/IAA 9 (8%) 0 (0%) 9 (15%) <0.01 
PH 49 (42%) 23 (44%) 25 (41%) 0.53 

Surgical disease     
Esophageal atresia 31 (26%) 8 (15%) 22 (37%) 0.02 
Omphalocele 7 (6%) 3 (6%) 4 (7%) 0.86 
Anal atresia 6 (5%) 3 (6%) 3 (5%) 0.86 
Diaphragmatic hernia 3 (3%) 2 (4%) 1 (2%) 0.60 

ASD, atrial septum defect; CoA, coarctation of the aorta; DORV, double outlet right ventricle; IAA, interruption of the aortic arch; PDA, 
patent ductus arteriosus; PH, pulmonary hypertension; TOF, tetralogy of Fallot; VSD, ventricular septum defect. 
  



Table 4. Treatments 
 All Patients 

(n = 117) 
Survival Discharge Group 

(n = 52) 
Death Discharge Group  

(n = 61) 
P 

Active treatment, n (%) 88 (75%) 47 (90%) 41 (67%) 0.01 
Cardiovascular surgery, n/N (%) 14/114 (12%) 10/52 (19%) 3/61 (5%) 0.02 
Abdominal surgery, n/N (%) 30/51 (60%) 18/20 (90%) 15/29 (50%) 0.06 
Tracheotomy, n (%) 18 (15%) 12 (23%) 6 (10%) 0.29 
Gastrostomy, n (%) 15 (13%) 9 (17%) 6 (10%) 0.52 
  



Table 5. Parameters Affecting Survival at Hospital Discharge 
 Odds Ratio 

(95%CI) 
P 

ELBWI 0.11 (0.01-0.72) 0.02 
PDA 0.24 (0.09-0.59) <0.01 
Esophageal atresia 0.09 (0.01-0.44) <0.01 
Cardiovascular surgery  7.09 (1.09-62.7) 0.04 
CI, confidence interval; ELBWI, extremely low birthweight infant; PDA, patent ductus arteriosus.  
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