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Aortopathy/Arteriopathy and Connective 
tissue disorders in Children 

http://bicuspidfoundation.com

https://www.marfans

http://www.loeysdietz.org
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Talk Outline
• What are the syndromes in pediatrics and how

do they impact childhood
– HINT it is not all the heart/vasculature

• Genetics – skipping that
• Aortic size/Z scores/Medications

– Skipping medications
• Exercise Considerations
• Lessons learned and notes on Emergencies
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Genetic Syndromes with Aortic Pathology
oMarfan Syndrome
oEhlers-Danlos Syndrome, 

vascular type
o Loeys-Dietz Syndrome
oTurner syndrome
oBicuspid aortic valve and 

aortopathy
o Shprintzen-Goldberg 

Syndrome
oBGN-associated aortic 

aneurysm syndrome

oMASS phenotype
oArterial tortuosity 

syndrome
oCongenital contractual 

arachnodactyly
oNoonan syndrome
oAutosomal recessive 

cutis laxa
oFibromuscular dysplasia
oWilliams Syndrome

Loeys BL, Dietz HC. Loeys-Dietz Syndrome. 2008. GeneReviews® [Internet]. Seattle (WA): University of Washington, Seattle; 1993-2021
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Marfan 
syndrome:



Roman, Circulation, 2017

• Increased prevalence by age in the following:
– Arachnodactyly
– Scoliosis
– Skin Striae
–Mitral valve prolapse
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Like Marfan syndrome:
- curvature of spine
- chest wall deformity
- long fingers
- aortic root aneurysm

Unique:
- widely-spaced eyes - arterial tortuosity
- cleft palate/bifid uvula - diffuse aneurysms
- premature skull fusion     - rupture / death
- club foot deformity young age
- congenital heart disease  - PDA, BAV, ASD

Loeys-Dietz syndrome (LDS)

Loeys et al., Nature Genetics, 2005
Loeys et al., NEJM, 2006

(> 500 families)

Courtesy of Hal Dietz

Gene Nomenclature

TGFBR1 LDS, type 1

TGFBR2 LDS, type 2
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Evolution of Loeys-Dietz:
Gene Nomenclature

TGFBR1 LDS, type 1

TGBR2 LDS, type 2

SMAD3 LDS, type 3

TGFB2 LDS, type 4

TGFB3 LDS, type 5

SMAD2 LDS, type 6

? LDS, type 7

Phenotypic
Severity
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TGFbR1 example
• Age 11

– Aortic prophylactic aortic 
replacement, age 10 

– Mild Scoliosis
– Severe pectus excavatum
– Normal uvula
– Absent right kidney
– Bicornate uterus
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12 months after VSRR with TGFbR1
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The Story Continues: TGFBR1

Age 14 Age 16



- Aneurysm of any muscular artery
- Aortic root typically spared
- Dissection risk w/ or w/o prior dilatation
- High risk of operative complications
- Risk of hollow organ rupture (bowel or uterus)

Vascular Ehlers-Danlos Syndrome (vEDS)

Caitlin Bowen

Mutations in COL3A1
encoding type III collagen
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vEDS: Pediatrics

Shalhub, S: Oderich ed, 2017

Amniotic Bands

Lots of bruises

Club Foot

Varicose veins

Pneumothorax

Joint hypermobility

Aortic dissection/rupture

Thin Skin
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Bicuspid Aortic Valve

http://bicuspidfoundation.com

• Most isolated
• Can be associated

with aortic stenosis, 
regurgitation, or aortic
coarctation

• While some are
associated with
syndrome

• Autosomal dominant
but poorly penetrant
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Aortic measurement: Peds and Adult
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Aortic Dilation: What is a Z score????

Lai, Mertins, Cohen, Geva: Echocardiography in Pediatric and Congenital Heart
Disease,2009

Medications slow dilation
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Medication strategy: Depends on the 
aortic size, mutation and family history
• Start with one medication –

max out. Weight adjust over 
time

• On ARB – occasionally check 
renal function profile

• Add the second agent
• Serial imaging
• With normal aorta, shared 

decision making. 

https://www.medicnow.com/blog/2017/05/beta-blockers-and-bradycardia?source=google.com
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Exercise and sports: Kids

• Two world class athletes died of 
aortic dissection, prompting 
restrictions for sports 
participation in patients with 
aortopathies

• Pictured is Isaiah Austin, who 
was discovered to have Marfan 
during the NBA draft



Copyright © 2022 The Authors. Published on behalf of the American Heart Association, Inc., by Wiley Blackwell

N= 22 Marfan
12 controls;
6-month
intervention
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Sports played by Athletes
Table 3. Parent Survey Results

Question Yes Results
N=110
% (N)

Do you worry about your child because
of their heart?

32 (35)

Does your child’s cardiologist discuss
activity? 

79 (87)

Is it safe for your child to participate in
moderate to vigorous physical activity?

96 (106)

Participate in more than 1 hour of
moderate to vigorous physical activity?

36 (40)

Do you limit your child’s physical
activity?

9 (10)

Do you instruct your child’s physical
education teacher to limit their physical
activity?

14 (15)

Does your child participate in
competitive sports?

53 (58)

Has your child stopped a sport because
their cardiologist recommended they do
so?

7 (8)

Has your child asked to play a sport that
you have not allowed them to due to
concern about their heart?

22 (24)

BAV and Exercise Survey

Baleilevuka-Hart, Holmes, Huang, 2023

2 or More

50 
%

Basketball

Soccer

Baseball/softball



Pediatric Cardiology, 2021

• Prospective Observational Design, 2-year follow-up
• 90 patients, 53-active, 37-sedentary
• Definition of  physical activity: “practiced regular leisure-

time physical activity at least three times a week for at 
least 10 months a year for the entire follow-up period.” 

• Mean age at enrollment 13.2±2.5, 9.3±3.0 (p < 0.001)
• No difference in absolute or Z score change in ascending 

or aortic root



Activity Recommendations: Children
• Do move as much as you can
• It is okay to play recreational sports in elementary and 

middle school
• Continuing high competitive sports depend on your risk 

profile but stopping sports if that is your social circle can 
be challenging

• We extrapolate weightlifting from other data
• Use the guidelines.



For athletes with a BAV and a mild to moderately
dilated aorta (score 2–3.5 or aortic root or ascending
aortic diameters measuring 40–42 mm in men
or 36–39 mm in women) and no features of associated 
connective tissue disorder or familial TAA syndrome, 
participation in low and moderate static and dynamic 
competitive sports with a low likelihood of significant 
bodily contact (classes IA, IB, IC, IIA,
IIB, and IIC) may be considered. For these athletes,
avoidance of intense weight training should be considered 
(Class IIb; Level of Evidence C).

Cricket
Bowling
Curling
Golf
Riflery
Yoga

Soccer
Cross Country
Badminton
Field Hockey

Baseball
Softball

Ping Pong
Volleyball

Basketball
Tennis

Ice Hockey
Lacrosse
Swimming

Team handball
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Shared decision making
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Exercise by Age Group
28

Age 10-13 Age 14-18
(and beyond)

Shared decision Making

Courtesy of OHSU
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Emergencies: Single physician 
experience:
• Marfan

– 0 deaths, 0 dissection

– 2 pneumothorax

– 1 MV chordal rupture

• TGFB

– 1 aortic dissection – survival

– 1 subclavian dissection - death

• vEDS

– Aortic 1 dissection/rupture –
death

• Many many CT scans, evaluations
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Age at Dissection: GenTAC Data

Holmes, In preparation

20 40 60

LDS
MFS

BAV

FTAAD
VEDS
TS



International Registry for Aortic 
Dissection (IRAD): 20 years

Dissection was more rapidly diagnosed when CT tomography or 
echocardiography 

• MRI or an aortogram were performed, the diagnosis was 
delayed, often significantly 

Delays in AAD diagnosis occurred more often in
• female patients
• those with atypical symptoms that were not sudden or did 

not include pain 
• those with previous cardiac surgery
• those who initially attended a non-tertiary care hospital (all 

P<0.05).

Evangelista, A Circulation. 2018;137:1846–1860. 



VSRR
superior
anastomosis

• Symptoms began at ~1900
• Severe sudden onset left sided

chest pain 8/10
• Shortness of breath
• Worse with coughing
• No syncope or near syncope
• She presented to an outside ED

about 45 min after onset.
• On presentation she was alert

and oriented
• Pain and SOB had become

intermittent

Back to the TGFbR1 example



Emergency Preparedness: 
What I tell my patients

• Get a bracelet or have a card in your wallet
• If you experience a sudden onset of chest pain, back, 

pain, abdominal pain or head ache that is unusual and 
does not resolve, go to the ED

• If you have sudden onset of shortness of breath that 
does not resolve, go to the ED

• If you go to the ED, call us
• Tell the ED you have XX and are at risk of dissection.



34

Take Home Pearls: Pediatrics

• Genetics -> Cascade screening.

• Management -> it’s not just the heart

• Medications -> Slow the process 

• Exercise-> It’s okay to play

– Shared decision making

• Aortic dissection -> rare in childhood but 
not unheard of

• Emergencies -> Have an action plan. 
Expect the unexpected
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Thank you

http://bicuspidfoundation.com

https://www.marfans

http://www.loeysdietz.org


