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Consensus Statement:
Pediatric RV HTN
• 3rd most common cause of HTN in children (5-10%)
• Up to 40% of patients may have a genetic etiology 

• NF1, ELN/Williams Syndrome, TSC1/2, JAG1, FBN1, Turner Syndrome and Alagille 
Syndrome

Mid-abdominal 
Aortic Syndrome 
(MAS)

• Classified by 
cephalad extent of 
narrowing

• Renal 
Involvement  87%

• Splanchnic 
Involvement  62%

Timely Detection and Treatment Prevents 
Kidney Injury, Cardiopulmonary Complications 
and Flash Pulmonary Edema, Stroke and Death

Medically refractory HTN
Optimize Renal 
Perfusion (atrophy, 
single kidney)

NICM (concentric LVH)

Failure to thrive
Lower extremity 
sequelae (claudication, 
exertional fatigue, 
growth disturbance)

Consider timing and 
challenges (patient size 
and projected growth)
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• Aortic Reimplantation (136) • Aortorenal Bypass (50)

Primary Surgical Procedures

Concurrent Aortic Procedures (64)

Patch Aortoplasty Aortic Bypass

Mean f/u 49mo

• Open (37) / EV (14) 
• Secondary interventions to preserve primary patency were 

required following index operation in 22 children (13%)
• Median time to secondary intervention = 14mo (Range 2 to 159mo, 

SD ±38.43)

35 children (21%) required at least one reoperation 
directed at the renal arteries (36) or aorta (15):

Relative incidence of reoperation ↑↑ in patients with 
MAS (N=19, 24%) and NF1 (N=9, 29%)

Hypertension 
Benefits

• 44% Cured,  46% Improved, 10% No 
change

• Mean Number of Anti-hypertensives Post-
op = 0.99 ±1.16 (v. 2.7 ±0.58 preop)

• Mean Post-op Cr = 0.51 ± 0.30

• No Dialysis

Independent Predictors of Reoperation (logistic regression)

As age increased by one year, the rate of reoperation decreased by ~10% (HR=0.90; 95% 
CI: 23 0.83-0.97)
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Renal Artery 
Occlusive Disease

• Intimal proliferation

• Fragmentation of elastic 
lamina

• Medial thinning

• Excessive peri-adventitial 
elastin

Coleman DM; JVS; 2021

Endovascular Therapy

• Catheter-based interventions increasingly reported
– Restenosis well described (at least 15%)

• More frequently reported in children with defined genetic syndromes
• Benefits from secondary (salvage) open surgical revascularization may 

be limited
– Nephrectomy rates 20%, blunted HTN improvement 

– Outcomes ~1/3 cured, 1/3 improved, 1/3 no improvement
– Serial angioplasty often required
– Early recurrence portends poor outcomes

• No role for stenting (routinely)
Alexander, J Pedi Surg, 2017

Agrawal, Congen Heart Dis, 2018
Kari, Arch Dis Child, 2015

Patel, CVIR, 2021

Innovative Surgical Therapies – Obviate 
Need for Prosthetic Conduit

• TESLA (n=4, 5.7y follow-up)
– Tissue-Expander Stimulated Lengthening of Arteries

• MAGIK (n=6, 2.5y follow-up)
– Marginal Meandering Artery (ie: Arc of Riolan) excised for conduit
– Graft hypertrophies over time

• Normotensive (25-33%); Antihypertensive Medications totaled 1-4 
(mean 1-2) post-op

• Both associated with greater incidence of reinterventions (trans-
catheter) – attributed to learning curve

Kim, JVS, 2020

Conclusions

Surgical 
reconstructions must 
offer durability with 

acceptable morbidity

Surveillance is critical Leverage a multi-
disciplinary team

Phenotype (*genotype*) 
should drive 

individualized surgical 
decision making / 

treatment plan
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