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Commentary: What is invisible to
the eye could be seen through the
heart: How advancements to the
visualization of the conduction
tissue can improve surgical and
electrophysiology procedures

Nicholas H. Von Bergen, MD, and
Petros V. Anagnostopoulos, MD, MBA

The ability to visualize the structure of the conduction tissue
of the heart has substantial implications for the electrophys-
iologist and surgeon. In the article by Yoshitake and
associates' in the current issue of the Journal, application
of phase-contrast computed tomography to cadaver hearts
with ventricular septal defects provided a more comprehen-
sive understanding of the structure of the conduction tissue
and its relationship to the ventricular septal defect. The
importance of understanding the precise location of
conduction tissue to avoid injury during surgery and the
implications for surgical planning in congenital heart dis-
ease are self-evident. This type of information could add
greatly to the understanding and treatment of many types
of congenital heart disease.

However, as with many innovations, the real value rests
in its ability to unlock clinical applications for future
patients. If this technology advances to allow in vivo
assessment of the cardiac conduction tissue, the implica-
tions for both the surgeon and the electrophysiologist
could be profound. For example, when approaching a pa-
tient who currently requires pacing, a better understanding
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A novel imaging technology
provides detailed anatomic in-
formation on the location of the
cardiac conduction system and
creates exciting possibilities for
the future.

of the structure and location of the injury to the conduction
system could potentially change the indications for pacing,
alter the approach, or even suggest means of rehabilitation.
During evaluation for a pacemaker, one could envision a
“preprocedure’” map of the electrical system that could
allow for anatomically guided placement of a cardiac
resynchronization device at the optimal location to capture
the distal His/Purkinje system. Perhaps, as tissue
engineering and therapeutics improve, this may even
provide a roadmap for placement of conduction tissue
replacement material to bypass an area of block, elimi-
nating the need to place pacemakers after postoperative
heart block.”

Equally exciting are the potential implications for guided
ablation therapy. Integrating the structural properties of the
atrioventricular node into the current electrical anatomic
maps during an electrophysiologic study could decrease
the risk of atrioventricular nodal injury while potentially
guiding ablation for selected arrhythmias. With refinement
of this technique and the expansion toward detailing the
atrial conduction tissue properties, vital information could
be provided for right or left atrial maze planning and
ablation procedures, while also providing better informa-
tion for patient selection and recurrence risk.”

We look forward to the further development of this tech-
nique. We hope that, as with many past advances in our
field, innovative multidisciplinary teams of anatomists,
cardiologists and surgeons will continue to collaborate

500 The Journal of Thoracic and Cardiovascular Surgery * August 2020


http://crossmark.crossref.org/dialog/?doi=10.1016/j.jtcvs.2020.02.091&domain=pdf
mailto:petros@surgery.wisc.edu
mailto:petros@surgery.wisc.edu
https://doi.org/10.1016/j.jtcvs.2020.02.091

Von Bergen and Anagnostopoulos

Commentary

and partner with industry in an all too familiar process that
will break down barriers and lead to novel therapies for the
benefit of our patients with congenital heart disease and
beyond.

References
1. Yoshitake S, Kaneko YM, Morita K, Hoshino M, Oshima Y, Takahashi M, et al.
Visualization and quantification of the atrioventricular conduction axis in hearts

with ventricular septal defect using phase contrast computed tomography. J
Thorac Cardiovasc Surg. 2020;160:490-6.

. Yokokawa M, Ohnishi S, Ishibashi-Ueda H, Obata H, Otani K, Miyahara Y, et al.

Transplantation of mesenchymal stem cells improves atrioventricular conduction
in a rat model of complete atrioventricular block. Cell Transplant. 2008;17:
1145-55.

. Mahnkopf C, Badger TJ, Burgon NS, Daccarett M, Haslam TS, Badger CT, et al.

Evaluation of the left atrial substrate in patients with lone atrial fibrillation using
delayed-enhanced MRI: implications for disease progression and response to
catheter ablation. Heart Rhythm. 2010;7:1475-81.

The Journal of Thoracic and Cardiovascular Surgery * Volume 160, Number 2 501



http://refhub.elsevier.com/S0022-5223(20)30536-5/sref1
http://refhub.elsevier.com/S0022-5223(20)30536-5/sref1
http://refhub.elsevier.com/S0022-5223(20)30536-5/sref1
http://refhub.elsevier.com/S0022-5223(20)30536-5/sref1
http://refhub.elsevier.com/S0022-5223(20)30536-5/sref2
http://refhub.elsevier.com/S0022-5223(20)30536-5/sref2
http://refhub.elsevier.com/S0022-5223(20)30536-5/sref2
http://refhub.elsevier.com/S0022-5223(20)30536-5/sref2
http://refhub.elsevier.com/S0022-5223(20)30536-5/sref3
http://refhub.elsevier.com/S0022-5223(20)30536-5/sref3
http://refhub.elsevier.com/S0022-5223(20)30536-5/sref3
http://refhub.elsevier.com/S0022-5223(20)30536-5/sref3

	Commentary: What is invisible to the eye could be seen through the heart: How advancements to the visualization of the cond ...
	References


