
Ma Commentary
See Article page 199.
Commentary: Simplifying complex
heart defects through modeling
Michael Ma, MD

CENTRAL MESSAGE

Custom 3-dimensional printed
models improve surgical plan-
ning for complex congenital
heart defects.
Michael Ma, MD

Three-dimensional (3D) printing has been searching for its
purpose, and has found at least 1 home. Contreras and col-
leagues1 delve into a particularly vexing lesion—transposi-
tion of the great arteries-ventricular septal defect-left
ventricular outflow tract obstruction—and briefly outline
the many surgical strategies that might be considered to
reconstruct this defect. Traditional echocardiography and
magnetic resonance imaging were coupled with a superior
3D appreciation via a physical model that ultimately influ-
enced preoperative planning and intraoperative execution of
a Damus-Rastelli repair.

A plethora of literature has expounded on the benefits of
3D printed models in congenital heart disease, for medical
education, patient communication, and presurgical plan-
ning and simulation, with the largest studies indicating sub-
stantive changes in management attributable to the use of
such models.2,3

The absolute cost versus benefit of creating such
bespoke models can be argued ad nauseum, but the rela-
tive utility is well demonstrated here. If presented with a
bevy of more traditional diagnostic tests and a 3D printed
model, very few of us would choose to forego a detailed
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assessment of the model before stepping into to the oper-
ating room.
References
1. Contreras JR, Villemain O,Marini D, Dragulescu A, Yoo S-J, Barron DJ. Utility of

a bespoke 3-dimensional printed model in complex transposition. J Thorac

Cardiovasc Surg Tech. 2021;7:199-202.

2. Sun Z, Lau I, Wong YH, Yeong CH. Personalized three-dimensional printed

models in congenital heart disease. J Clin Med. 2019;8:522.

3. Valverde I, Gomez-Ciriza G, Hussain T, Suarez-Mejias C, Velasco-Forte MN,

Byrne N, et al. Three dimensional printed models for surgical planning of complex

congenital heart defects: an international multicenter study. Eur J Cardiothorac

Surg. 2017;52:1139-48.
JTCVS Techniques c Volume 7, Number C 203

http://refhub.elsevier.com/S2666-2507(21)00164-4/sref1
http://refhub.elsevier.com/S2666-2507(21)00164-4/sref1
http://refhub.elsevier.com/S2666-2507(21)00164-4/sref1
http://refhub.elsevier.com/S2666-2507(21)00164-4/sref2
http://refhub.elsevier.com/S2666-2507(21)00164-4/sref2
http://refhub.elsevier.com/S2666-2507(21)00164-4/sref3
http://refhub.elsevier.com/S2666-2507(21)00164-4/sref3
http://refhub.elsevier.com/S2666-2507(21)00164-4/sref3
http://refhub.elsevier.com/S2666-2507(21)00164-4/sref3
http://crossmark.crossref.org/dialog/?doi=10.1016/j.xjtc.2021.02.018&domain=pdf
mailto:mma@stanford.edu
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.xjtc.2021.02.018

	Commentary: Simplifying complex heart defects through modeling
	References


