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Defining clinical characteristics and hemodynamics of patients with Trisomy 18
undergoing congenital heart surgery

Background

Trisomy 18, also known as Edwards Syndrome, is the second most common trisomy condition.
The prevalence is estimated to be 1 in 6,000 live births (Fick 2021). The anomalies most seen
with Trisomy 18 are congenital heart disease (CHD) and limb, GI, eye, CNS, GU, and renal
abnormalities (Baty 1994). CHD is by far the most common anomaly with rates as high as 85%-
91% (Kosiv 2017; Fick 2021). Specifically, the most prevalent congenital heart lesions are atrial
septal defect, ventricular septal defect, patent ductus arteriosus, and polyvalvular disease (Fick
2021).

Historically, children born with Trisomy 18 were only offered palliative and comfort care due to
their expected early death. Until recently, central apneas were the leading cause of death

Until recently, central apneas were the leading cause of death. However, with improving
supportive care measures, CHD and heart failure have become a leading cause of death for these
patients (Domingo 2018). The overall mortality, once believed to be less than 1 year, is now
being reported in more recent studies to be up to the second decade of life (Rasmussen 2003).

Early studies failed to show improvement in outcomes following Congenital Heart Surgery
(CHS), but, in more recent studies, survival rates have improved with palliative surgery (Fick
2021). The change in research outcomes has led to a paradigm shift within cardiology and
cardiothoracic surgery to offer palliative surgery to these patients. The Journal of Pediatrics
recently published an article reviewing trends in Trisomy 18 treatment from 1997 to 2016. Over
the past 20 years, cardiac intervention increased 5-fold. Additionally, the overall inpatient
mortality rate decreased in those with Trisomy 18 from 32% in 1997 to 21% in 2016 (Fick
2021). A smaller, 50-person follow-up study found the median survival of patients who had
undergone CHS to be 16.2 years (95% CI: 12 to 20.4 years) (Peterson 2017). Although there has
been improved mortality following CHS, the Trisomy 18 patient population continues to have
increased overall mortality rates following CHS in comparison to the general population (Kosiv
2017).

Despite increases in surgical intervention in these patients, the qualifications and characteristics
of patients being offered surgery has not been clearly defined. Furthermore, there appears to be
differing opinions within pediatric subspecialities regarding CHS in these patients versus
comfort care measures alone. This was seen in a recent study comparing opinions of
neonatologists to pediatric pulmonologists, where it was found that neonatologists were
significantly more likely to recommend comfort care only or palliative care (Hurley 2014).
Furthermore, 54% neonatologists that responded to the survey believe that patients with Trisomy
18 would die prior to age one, even without the presence of CHD, compared to only 5% of
pulmonologists. Investigating which parameters were determined appropriate for CHS within
this unique patient population will be beneficial in disseminating information throughout the
different pediatrics subspecialities. It may also be helpful for determining characteristics of
patients that warrant transfer to pediatric cardiac surgical center.
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In reviewing current studies evaluating surgical decision making, there is a particular gap in
hemodynamic information for these patients (Carvajal 2020). A specific interest of this study is
to further evaluate hemodynamics as it relates to the presence and degree of pulmonary
hypertension with the Trisomy 18 and CHD population.

Study Aims
Primary Aim:
- Assess clinical characteristics and hemodynamic indicators in patients with Trisomy 18
and CHD who underwent cardiac surgery at NYP- Morgan Stanley Children’s Hospital
from 2012 to 2021.
Secondary Aim:
- Assessment of pre-operative catheterization parameters in patients who underwent CHS

Study Design
Category: A case series using retrospective chart review

Study Population: All children ages 0-18 with Trisomy 18 and CHD who had congenital heart
surgery at NYP- Morgan Stanley Children’s Hospital from 2012 to 2021

Study Variables:

- Gestational age at birth

- Birth weight

- Sex

- Weight at time of surgery

- Age at time of surgery

- Complexity of congenital heart disease defined by a predetermined scale

- Need for supplemental oxygen at time of surgery

- Need for pressure support ventilation at time of surgery

- Tracheostomy present at time of surgery

- Gastrostomy tube present at time of surgery

- Presence and degree of pulmonary hypertension at time of surgery

- Diuretic usage at time of surgery

- Inotropic agent usage at time of surgery

- Any history of neurosurgical procedure prior to time of surgery

- Presence of mosaicism

- Presence of extracardiac anomalies: limb deformities, oro-facial clefts, CNS, GI and
Renal/urinary tract defects

Methodology:
- Chart review using ICD codes for Trisomy 18 and CHS

Statistical Analysis Plan:
- Descriptive statistics and incidence rates within study variables

Future Research:
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- Comparison of neonatologist, pediatric cardiologist, pediatric cardiothoracic surgeon
opinion on surgical decision making for real time cases being presented at cardiac
conferences

- Comparison of study variables to patients who did not undergo CHS at a set time point

- Assess parental wishes and palliative care involvement

- Assessing predictors in 5-year survival following CHS using the same study variables

References

Baty BJ, Blackburn BL, Carey JC. Natural history of trisomy 18 and trisomy 13: I. Growth,

physical assessment, medical histories, survival, and recurrence risk. Am J Med Genet. 1994 Jan
15;49(2):175-88. doi: 10.1002/ajmg.1320490204. PMID: 8116665.

Carvajal HG, Callahan CP, Miller JR, Rensink BL, Eghtesady P. Cardiac Surgery in Trisomy 13
and 18: A Guide to Clinical Decision-Making. Pediatr Cardiol. 2020 Oct;41(7):1319-1333. doi:
10.1007/500246-020-02444-6. Epub 2020 Sep 14. PMID: 32924070.

Domingo L, Carey JC, Eckhauser A, Wilkes J, Menon SC. Mortality and Resource Use
Following Cardiac Interventions in Children with Trisomy 13 and Trisomy 18 and Congenital
Heart Disease. Pediatr Cardiol. 2019 Feb;40(2):349-356. doi: 10.1007/s00246-018-2001-x. Epub
2018 Oct 5. PMID: 30291384.

Fick TA, Sexson Tejtel SK. Trisomy 18 Trends over the Last 20 Years. J Pediatr. 2021
Dec;239:206-211.el. doi: 10.1016/j.jpeds.2021.07.062. Epub 2021 Aug 4. PMID: 34363815.

Hurley EH, Krishnan S, Parton LA, Dozor AJ. Differences in perspective on prognosis and
treatment of children with trisomy 18. Am J Med Genet A. 2014 Oct;164A(10):2551-6. doi:
10.1002/ajmg.a.36687. Epub 2014 Aug 6. PMID: 25098974.

Kosiv KA, Gossett JM, Bai S, Collins RT 2nd. Congenital Heart Surgery on In-Hospital
Mortality in Trisomy 13 and 18. Pediatrics. 2017 Nov;140(5):e20170772. doi:
10.1542/peds.2017-0772. Epub 2017 Oct 18. PMID: 29046387

Peterson JK, Kochilas LK, Catton KG, Moller JH, Setty SP. Long-Term Outcomes of Children
With Trisomy 13 and 18 After Congenital Heart Disease Interventions. Ann Thorac Surg. 2017
Jun;103(6):1941-1949. doi: 10.1016/j.athoracsur.2017.02.068. Epub 2017 Apr 26. PMID:
28456396; PMCID: PMC5526352.

Rasmussen SA, Wong L-YC, Yang Q, May KM, Friedman JM (2003) Population-based analyses
of mortality in trisomy 13 and trisomy 18. Pediatrics 111(4):777-784



