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Recently, there has been a significant evolution in cardiac imaging 
techniques, with three-dimensional (3D) three-dimensional 
echocardiography (3DE) emerging as a promising tool for diagnosing 
pulmonary valve (PV) diseases. This editorial explores the potential 
of 3DE in revolutionizing the diagnosis and management of PV 
disorders.

3DE offers unparalleled insights into the anatomy and function of the 
PV, which allows for more accurate assessments of valve morphology 
and the underlying pathologies (Figure 1).1,2 Its ability to provide 
real-time dynamic images enhances the precision of diagnosis and 
treatment planning.3,4 Unlike conventional methods, 3DE helps us 
to simultaneously visualize all the PV leaflets and more accurately 
understand the pathology. Moreover, it facilitates the planimetry of 
the anatomical orifice and 3D color-Doppler of the vena contracta.5 
These enhance our ability to interpret the degree of stenosis6 and/or 
the cause of insufficiency with greater accuracy.

Healthcare providers worldwide are increasingly integrating 3DE in 
their clinical practices to improve diagnostic accuracy and patient 
outcomes.7 However, despite its benefits, there are challenges that 
hinder the widespread adoption of 3DE, including its cost, training 
requirements, and technical limitations. Obtaining a 3D image of the 
PV requires a longer learning curve.

Furthermore, the number of two-dimensional echocardiography 
(2DE) parameters for assessing the severity of pulmonary regurgitation 
and stenosis are lesser than those for other valves.8 Apart from the 
technical challenges, the PV has been the least studied among the 
four heart valves in both 3D and 2DE. A critical barrier lies in not 
dedicating enough time to study the PV and overlooking the crucial 

role of 3DE in assessing valve function, which is equally applicable 
to the PV.9

The future of PV imaging depends on the refinement of 3DE 
techniques via continuous research and development, expansion 
of its clinical applications, and improvement in its accessibility. 
Collaboration among clinicians, researchers, and industry partners 
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FIG. 1. Live/real-time, three-dimensional, transthoracic 
echocardiography of the pulmonary valve that was acquired with a 
Ge Healthcare Vivid E95, using a 4Vc transducer, and processed with 
EchoPAC 204. The short-axis en face view shows a pedunculated, well-
circumscribed, and homogeneous mass attached to the pulmonary 
valve (arrow).
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will drive innovation in this field, which will enhance diagnostic 
accuracy and provide comprehensive insights into PV pathologies.

Combining 3DE with other imaging modalities, such as cardiac 
magnetic resonance and computed tomography, can further 
enhance our diagnostic capabilities. This allows for a more 
comprehensive assessment of PV diseases. The synergistic 
approach of multimodal imaging offers significant benefits in 
terms of accuracy and depth of understanding, which paves 
the way for improved patient care and treatment outcomes.10 
Exploring the complexities of PV diseases highlights the crucial role 
of 3DE as a state-of-the-art technology in advancing cardiac care. 
To fully utilize the potential of 3DE, continuous refinement of its 
techniques, broadening of its clinical applications, and ensuring 
better accessibility are required. A collective effort, along with 
synergistic approaches that integrate complementary imaging 
modalities, holds great promise for enhancing patient care, 
improving treatment efficacy, and driving progress in cardiovascular 
medicine.

Authorship Contributions: Concept- T.K.Ö., L.P.B.; Design- T.K.Ö.; Literature 
Review- T.K.Ö.; Writing- T.K.Ö., L.P.B.; Critical Review- T.K.Ö., L.P.B.

Conflict of Interest: No conflict of interest was declared by the authors

REFERENCES
1. Kavalerchyk V, Aslan U, Kemaloğlu Öz T. Three-Dimensional Echocardiography: A 

Promising Tool for the Diagnosis of Quadricuspid Pulmonary Valve and Pulmonary 
Artery Aneurysm. Balkan Med J. 2024;41:222-223. [CrossRef]

2. Kemaloğlu Öz T, Eren M, Gürol T, Soylu Ö, Dağdeviren B. A Misclassification of 
Pulmonary Stenosis Using Conventional Echocardiographic Methods. Balkan Med J. 
2018;35:105-107. [CrossRef]

3. Kemaloğlu Öz T, Karadeniz FÖ, Gundlapalli H, et al. Coexisting bicuspid aortic and 
pulmonary valves with normally related great vessels diagnosed by live/real time three-
dimensional transesophageal echocardiography. Echocardiography. 2014;31:218-221. 
[CrossRef]

4. Roomi AU, Kemaloglu Oz T, Williams SO, et al. Two- and three-dimensional transthoracic 
echocardiography in the assessment of acquired ascending aortic aneurysm to 
pulmonary artery fistula. Echocardiography. 2013;30:1107-1110. [CrossRef]

5. Pothineni KR, Wells BJ, Hsiung MC, et al. Live/real time three-dimensional transthoracic 
echocardiographic assessment of pulmonary regurgitation. Echocardiography. 
2008;25:911-917. [CrossRef]

6. Kemaloğlu Öz T, Özpamuk Karadeniz F, Akyüz Ş, et al. The advantages of live/real 
time three-dimensional transesophageal echocardiography during assessments of 
pulmonary stenosis. Int J Cardiovasc Imaging. 2016;32:573-582. [CrossRef]

7. Jiang Y. Improving the diagnosis and treatment of congenital heart disease through the 
combination of three-dimensional echocardiography and image guided surgery. BMC 
Med Imaging. 2024;24:61. [CrossRef]

8. Lancellotti P, Pibarot P, Chambers J, et al.; Scientific Document Committee of the 
European Association of Cardiovascular Imaging. Multi-modality imaging assessment 
of native valvular regurgitation: an EACVI and ESC council of valvular heart disease 
position paper. Eur Heart J Cardiovasc Imaging. 2022;23:e171-232. [CrossRef]

9. Kemaloğlu Öz T, Badano LP. Can three-dimensional echocardiography change the 
game for the pulmonary valve? Eur Heart J. 2023;44:703-705. [CrossRef]

10. Daubert MA, Tailor T, James O, Shaw LJ, Douglas PS, Koweek L. Multimodality cardiac 
imaging in the 21st century: evolution, advances and future opportunities for 
innovation. Br J Radiol. 2021;94: 20200780. [CrossRef]

https://balkanmedicaljournal.org/uploads/pdf/pdf_BMJ_2573.pdf
https://www.balkanmedicaljournal.org/uploads/pdf/pdf_BMJ_1762.pdf
https://onlinelibrary.wiley.com/doi/10.1111/echo.12517
https://onlinelibrary.wiley.com/doi/10.1111/echo.12330
https://onlinelibrary.wiley.com/doi/10.1111/j.1540-8175.2008.00721.x
https://link.springer.com/article/10.1007/s10554-015-0811-y
https://bmcmedimaging.biomedcentral.com/articles/10.1186/s12880-024-01235-2#auth-Yong-Jiang-Aff1
https://academic.oup.com/ehjcimaging/article/23/5/e171/6549204?login=false
https://academic.oup.com/eurheartj/article/44/9/703/6967158?login=false
https://academic.oup.com/bjr/article-abstract/94/1117/20200780/7460339?redirectedFrom=fulltext&login=false

