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Grants/Industry:
• NIH RO1
• Additional Ventures Grant x 2
• Freidrich’s Ataxia Foundation
• Rocket Pharma CMR Core Lab for Danon’s Disease

I will be discussing the use of gadolinium and ferumoxytol
for the heart.
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Outline
Tissue Characterization

Ferumoxytol Imaging

Courtesy of Dr. Shreyas Vasanawala
Stanford
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Tissue Characterization
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Tissue Characterization

Capillary leak Myocardial ironMyocardial 
perfusion 
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Tissue Characterization: Myocarditis

4 yo male
Fever, fussy
Troponin:
17 ng/ml



Abstract AHA 2022

Tissue Characterization:
Diffuse fibrosis predicting Fontan outcome
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Tumor
♥ 8 month old male
♥ Episode  - fussy and then 

limp, unconscious 1 min



Tumor
T1

T1

Fat sat

T2

Myocardial tagging

Perfusion



3D

RV Tumor Predicted:
Fibroma

ECV

Coronaries

LGE



Tumors



Ferumoxytol
♥ Iron based contrast agent
♥ Half life 14-15 hours

♥ 3215 pts (409 < 18 yo)
♥ 4240 injections
♥ 1.9% AEs related or possibly related
♥ No life threating or severe AEs
♥ 1.8% mild AEs

5 day old TOF/PA



Ferumoxytol

♥ 3 sites, N = 60
♥ Ages mean 14.4 mo
♥ Range of CHD
♥ Image quality scores: 4.3, 4.6, 4.9 out of 5 
♥ Reduced acquisition time from 44 minutes 

to 12 minutes



5 month old, 5.5 kg, DORV PS LJAA
Biventricular repair?



Ferumoxytol – Valve Imaging

3D creation by Alan Cianciulli, Matt Jolley and the Valve Team

♥ 10 yo with 10 ASD, cleft MV & subaortic membrane after repair
♥ Residual cleft MV & subaortic membrane



Ferumoxytol – Valve Imaging

3D creation by Alan Cianciulli, Matt Jolley and the Valve Team



Ferumoxytol And Gad Perfusion 
Conjoined Twins

Normal heartDORV with PS
after PDA stent



Ferumoxytol And Gad Perfusion 
Conjoined Twins

Normal heart DORV with PS
after PDA stent



Ferumoxytol And Gad Perfusion 
Conjoined Twins
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Summary
Tissue characterization is a broad category that aids in 
a myriad of clinical decision making scenarios

Ferumoxytol imaging allows for high resolution 4D 
anatomy and function to aid in surgical planning 

Courtesy of Dr. Shreyas Vasanawala
Stanford
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WHEN IT COMES TO CRITICAL DECISIONS…..

Besides advanced techniques, don’t forget about…..
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Summary
Tissue characterization is a broad category that 
aids in a myriad of clinical decision making 
scenarios
Ferumoxytol imaging allows for high resolution 4D 
anatomy and function to aid in surgical planning 
4D Flow yields much visual and quantitative 
hemodynamic information 



4D Flow: AAo-DAo conduit
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Ferumoxytol And Gadolinium 
Conjoined Twins

♥ Normal heart (right), DORV with PS after PDA stent (left) 



Ferumoxytol – Valve Imaging

3D creation by Alan Cianciulli, Matt Jolley and the Valve Team
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What is NOT advanced
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Tissue Characterization: Perfusion
♥ 14 yo female with FH after Ross, RCA & LCA ostioplasty
♥ Poor function on echo
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Tissue Characterization - Perfusion
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Tissue Characterization



RV Tumor
T1

T1

Fat sat

T2 Myocardial tagging

GRE



RV Tumor Perfusion
LGE

T1
after
gad



3D

RV Tumor Predicted:
Fibroma

ECV

TI SCOUT
Coronaries


