https://doi.org/10.5090/jcs.24.045
pISSN: 2765-1606 eISSN: 2765-1614
J Chest Surg. 2024;57(3):240-241

Journal of Chest Surgery

L)

Check for
updates

Commentary: A Complex Issue with a Straightforward Answer

Dong-Hee Kim, M.D., Ph.D.

Department of Thoracic and Cardiovascular Surgery, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

ARTICLE INFO
Received April 25, 2024
Accepted April 25, 2024

Corresponding author

Dong-Hee Kim

Tel 82-2-3010-0989

Fax 82-2-3010-6966

E-mail dongheekim@amc.seoul.kr
ORCID
https://orcid.org/0000-0002-4021-8712

See Article page 231.

In the current issue, Lee et al. [1] present an intriguing
study on the relationship between the modified Blalock-
Taussig shunt (mBTS) and subsequent pulmonary arterial
status. However, the results mainly demonstrated no sig-
nificant findings in this regard. Despite the authors’ thor-
ough investigation into how shunt configuration might af-
fect pulmonary arterial growth, only the angle of shunt
insertion was significantly associated with changes in the
Z-score of the pulmonary artery.

The pattern of pulmonary arterial growth following
mBTS is a topic of considerable interest. However, there is
a lack of in-vivo evidence concerning the anatomy of shunt
anastomosis and the subsequent growth of the pulmonary
arteries. Liu et al. [2] used computational analysis to show
that a vertical anastomosis could result in evenly distribut-
ed blood flow to both pulmonary arteries. Furthermore,
multiple reports have indicated that a distally placed shunt
can lead to increased pulmonary arterial blood flow [3-5].
This study is particularly valuable as it has replicated these
results in a clinical setting. However, it is important to
consider several critical factors in the meantime.

Firstly, we need to determine which characteristics of
shunt configuration most significantly affect pulmonary
arterial growth. The shunt itself is the primary characteris-
tic that influences blood flow across it. Specifically, the to-
tal length of the shunt may be the main characteristic that
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requires investigation. Given the anatomy of the great ar-
teries and potential shunt pathways, secondary characteris-
tics such as the insertion angle and the distance from the
bifurcation site might be influenced by the length of the
shunt. However, measuring the shunt’s length can be com-
plicated due to its non-linear trajectory. Therefore, observ-
ing the entire length of the shunt in a single scan frame
presents a significant challenge.

Another important consideration is time. Many patients
who require mBTS often share similar clinical characteris-
tics, such as age, body weight, and the anatomical configu-
ration of the great vessels and ductus arteriosus. However,
their postoperative clinical courses can vary widely. Con-
sequently, the duration for which mBTS is needed can also
differ significantly among patients. Therefore, some pa-
tients may need further interventions, such as the insertion
of an additional shunt or shunt revision. Therefore, man-
aging the diverse clinical courses of these patients presents
significant challenges. Furthermore, there is a considerable
risk of attrition and the potential need for pulmonary arte-
rial augmentation. If possible, analyzing a sufficient num-
ber of patients with similar clinical profiles would make
the analysis and conclusions of this study more concise
and clearer.

Lastly, numerous factors can influence pulmonary arte-
rial blood flow, including the type of shunt (e.g., central

Copyright © 2024, The Korean Society for Thoracic and Cardiovascular Surgery

‘ This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
e by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

240 http://www.jchestsurg.org

Commentary


http://crossmark.crossref.org/dialog/?doi=10.5090/jcs.24.045&domain=pdf&date_stamp=2024-05-05

Dong-Hee Kim. Commentary: Complex Issue, Straightforward Answer

JCS

shunt), the arterial source, and the surgical approach [6,7].
Each technique offers its own benefits and drawbacks, and
some may be chosen specifically to promote better growth
of the pulmonary artery. However, creating a vertical anas-
tomosis presents potential challenges. While it can increase
blood flow to the pulmonary artery, it may also lead to
morbidity due to pulmonary overcirculation. Additionally,
a vertically oriented, short anastomosis line may cause ste-
nosis. It is critical to achieve a reliable anastomosis when
placing an mBTS, as failure to do so can result in severe
complications, such as shunt thrombosis.

Since there are countless factors to consider in order to
achieve better outcomes after mBTS, this issue is indeed
complex. However, as surgeons, we can only adopt several
practical approaches. One of these is to strive for a defini-
tive, straightforward answer.

Article information
ORCID

Dong-Hee Kim: https://orcid.org/0000-0002-4021-8712

Author contributions

All the work was done by Dong-Hee Kim.

Conflict of interest

No potential conflict of interest relevant to this article
was reported.

Funding

This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.

References

—_

w2

wn

(=)}

~

. Lee S, Kwak JG, Kim WH. Change in pulmonary arteries after mod-

ified Blalock-Taussig shunt procedure: analysis based on computed
tomography. J Chest Surg 2024;57:231-9. https://doi.org/10.5090/
jcs.23.128

. LiuJ, Sun Q, Umezu M, et al. Influence of conduit angles on hemo-

dynamics of modified Blalock-Taussig shunt: computational analysis
of patient-specific virtual procedures. In: Ma S, Jia L, Li X, Wang L,
Zhou H, Sun X, editors. Life system modeling and simulation.
Springer Berlin Heidelberg; 2014. p. 62-71.

. Arnaz A, Piskin S, Oguz GN, Yalcinbas Y, Pekkan K, Sarioglu T. Ef-

fect of modified Blalock-Taussig shunt anastomosis angle and pul-
monary artery diameter on pulmonary flow. Anatol J Cardiol
2018;20:2-8. https://doi.org/10.14744/AnatolJCardiol.2018.54810
Chidyagwai SG, Kaplan MS, Jensen CW, et al. Surgical modulation
of pulmonary artery shear stress: a patient-specific CFD analysis of
the Norwood procedure. Cardiovasc Eng Technol 2024 Mar 8§
[Epub]. https://doi.org/10.1007/s13239-024-00724-3

. Song MH, Sato M, Ueda Y. Three-dimensional simulation of the

Blalock-Taussig shunt using computational fluid dynamics. Surg To-
day 2001;31:688-94. https://doi.org/10.1007/s005950170071

. Piskin S, Altin HF, Yildiz O, Bakir I, Pekkan K. Hemodynamics of

patient-specific aorta-pulmonary shunt configurations. J Biomech
2017;50:166-71. https://doi.org/10.1016/j.jbiomech.2016.11.014

. Sasaki T, Takeda Y, Ohnakatomi Y, Asou T. Surgical approach for

systemic-pulmonary shunt in neonates with functionally univentricu-
lar heart: comparison between sternotomy and thoracotomy. Gen
Thorac Cardiovasc Surg 2016;64:529-36. https://doi.org/10.1007/
s11748-016-0673-9

http://www.jchestsurg.org 241


https://doi.org/10.5090/jcs.23.128
https://doi.org/10.5090/jcs.23.128
https://doi.org/10.14744/AnatolJCardiol.2018.54810
https://doi.org/10.1007/s13239-024-00724-3
https://doi.org/10.1016/j.jbiomech.2016.11.014
https://doi.org/10.1007/s11748-016-0673-9
https://doi.org/10.1007/s11748-016-0673-9



