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CARDIOVASCULAR ASSOCIATION

• Congenital Heart Disease
• Pulmonary Hypertension
• Secondary cardiovascular complications

o Obesity
o Sleep Apnea



CONGENITAL HEART DISEASE

• Approximately 50% in DS
• AV canal is the most common lesion



AV CANAL



CONGENITAL HEART DISEASE
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SINGLE V + TRISOMY 21



• For Decades Trisomy 21 patients were not 
offered Single V palliation

• First Fontan surgery was 1968
• Down syndrome not routinely considered for 

repair until the mid 1990s

SINGLE V + TRISOMY 21



• High PVR (pulm htn) impedes passive 
pulmonary blood flow

• Historical quality of life bias

SINGLE V + TRISOMY 21



• Improved surgical techniques
• Better selection criteria
• Use of fenestrations in the Fontan circuit

SINGLE V + TRISOMY 21



• Routine prenatal U/S 18-22 weeks
• Consideration of fetal echocardiogram
• Typically, 100% receive postnatal echo

CONGENITAL HEART DISEASE- 
SCREENING



Timing of repair

CONGENITAL HEART DISEASE
Dimopoulos et al, "Cardiovascular Complications of Down Syndrome: Scoping Review and Expert 
Consensus" Circ; Volume 147, Issue 5, 31 January 2023; Pages 425-441



CHD- OUTCOMES

• Morbidity and Mortality
• Neurodevelopmental
• Psychological
• Functional



CHD- OUTCOMES
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CHD- OUTCOMES

• Mortality
• Not associated with increased in hospital or 

short-term mortality
• Lower mortality in balanced AVC defect



CHD- OUTCOMES

• Morbidity
•  Longer length of stay
•  Increased respiratory complications
•  Increased lifelong risk for needing pacemaker



CHD- OUTCOMES

• Neurodevelopmental/behavioral
• Autism
• Mental Health
• Intellectual Disabilities 



CHD- OUTCOMES

• Functional outcomes
• Early interventions
• Specialized education program
• Hold a job as an adult



SINGLE V OUTCOMES







DS MINUS CHD = NORMAL???

• Pulmonary Hypertension
• Decreased exercise tolerance with no known 

etiology



PULMONARY HYPERTENSION

• Up to 25 % of patients with Trisomy 21
• As high as 45% in those with Trisomy 21 + CHD
• Increases with age



PULMONARY HYPERTENSION- 
ETIOLOGY

•  Intrinsic lung factors
o Decreased alveolarization
o Pulmonary hyperplasia 
o Pulmonary vascular dysfunction



PULMONARY HYPERTENSION- 
ETIOLOGY

•  Extrinsic lung factors
•  Congenital heart disease
•  Airway obstruction
•  Chronic aspiration
•  Recurrent pneumonias



Pediatric Pulmonology. 2021;56:621–629.



PULMONARY HYPERTENSION

• Etiologies change with age
o Younger DS population more likely to be secondary to 

congenital heart disease or PPHN
o Older DS population increased risk of secondary PH  to left 

heart dysfunction







LONG TERM CARE FOR DS+CHD

• Transition to ACHD
• Multidisciplinary team
• Special consideration to PAH



TRANSITION TO ADULT CARE

• More complex in Trisomy 21 + CHD
• More difficulty with transition
• Worse outcomes



Peterson, J  et al J Am Heart Assoc. 2024;13:e036214



LONG TERM 
COMPLICATIONS/OUTCOMES

• Lifelong expert care
• Repeat intervention based on risk:benefit
• Using objective measures extremely important 

in DS



• Cong. Heart Disease
• Regular life-long follow-up
• Electrical considerations
• Exercise Capacity

LONG TERM FOLLOW-UP



ARRHYTHMIA 
Cho, J.H., Choi, EK., Moon, IK. et al. Chromosomal 
abnormalities and atrial fibrillation and ischemic stroke 
incidence: a nationwide population-based study. Sci 
Rep 10, 15872 (2020)



ARRHYTHMIA 

• Sinoatrial node dysfunction
• Little known
• Case series



HEART FAILURE 
Azar at al Cardiac Structure and Function in Adults with Down 
SyndromeInt. J. Environ. Res. Public Health 2022, 19, 12310



HEART FAILURE 
Azar at al Cardiac Structure and Function in Adults with Down 
Syndrome Int. J. Environ. Res. Public Health 2022, 19, 12310



• Pulmonary Hypertension
• Lifelong screening recommended
• Consideration of cardiac catheterization
• Look for secondary sources

LONG TERM FOLLOW-UP



• Coronary Artery Disease
• Screening needed
• Unique presentation

LONG TERM FOLLOW-UP



 Population based matched cohort study
 Included 5155 individuals with DS

The Journal of Internal Medicine. Journal of Internal Medicine, 2025, 297; 683–692





• Heart Failure/Transplant
• DS patients ARE candidates for transplant

LONG TERM FOLLOW-UP



• Whole body care
• Cerebrovascular
• Endocrine
• Respiratory
• ENT
• Dental
• Hematologic

LONG TERM FOLLOW-UP



Thank you!!
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