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ABSTRACT 

Background 

Multi-slice computed tomography (MSCT) angiography is the gold 

standard imaging modality to evaluate the patency of Glenn shunt and the 

presence of veno–veno collaterals. The goal of this study is to evaluate the 

ability of two cardiac magnetic resonance imaging (MRI) techniques to 

assess the patency of Glenn shunt and the presence of veno–veno 

collaterals compared to MSCT angiography. 

Results 

Patients with Glenn shunt had MSCT angiography and cardiac MRI using 

two techniques: TWIST (Time-resolved angiography With Stochastic 

Trajectories) and the three-dimensional (3D) post-contrast whole heart 

techniques. MSCT angiography and cardiac MRI images were post-

processed for quantitative and qualitative assessment of Glenn shunt and 

veno–veno collaterals. Our study included 29 patients (17 male, 59%) 

with Glenn shunt, the median age was 22 years (range 3–36 years). 3D 

post-contrast whole heart images give similar results compared to MSCT 

angiography results in the evaluation of Glenn shunt and veno–veno 

collaterals, 100% agreement in Glenn shunt visualization and agreement 

was 86.2% in the detection of veno–veno collaterals with a perfect 

agreement (kappa = 1) as regards their proximal connection to superior 

vena cava (SVC). While TWIST showed lower agreement compared to 

MSCT angiography results, 87.5% agreement in Glenn shunt visualization 

and agreement was 68.9% in the detection of veno–veno collaterals with 

poor agreement (kappa = 0.266) as regards their proximal connection to 

SVC.  

Conclusions 

3D post-contrast whole heart MRI images have similar results as MSCT 

angiography in the evaluation of superior cavo-pulmonary anastomosis 

and can be a good and safer alternative to MSCT angiography. 

Keywords: MSCT, TWIST,MRI, 3D post contrast whole heart 
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 1 

INTRODUCTION 

The incidence of congenital heart diseases is about 2.5–

3/1000 live births (Mahani et al., 2016). 

Single-ventricle physiology, also called „univentricular 

circulation,‟ „common ventricle‟ or „functionally single 

ventricle encompasses several groups of lesions characterized 

by the lack of two well-developed ventricles, one of which is 

typically hypoplastic or rudimentary (Kempny et al., 2014). 

Because of remarkable advances in survival over the past 

40 years, the worldwide population of individuals with single 

ventricle heart disease living with Fontan circulation has grown 

to ≈70 000, with nearly half aged >18 years. Survival to at least 

30 years of age is now achievable for 75% of Fontan patients. 

On the other hand, single ventricle patients account for the 

largest group of the 6000 to 8000 children hospitalized with 

circulation failure (Reddy et al., 2020). 

The treatment modalities of single ventricle physiology 

may involve palliative methods. The aim of the palliative 

surgical methods is a deviation of the systemic venous return 

into the pulmonary arterial circulation without passing through 

a ventricle (Hong et al., 2017). These surgical methods include 

(Glenn shunt, Kawashima, and Fontan procedures) but the 

Glenn shunt is the most used in Egypt. Glenn shunt procedure 

was first done in 1958 by Dr. William Glenn shunt and it is still 


