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Atrial septal defects (ASDs) are one of the most common congenital heart defects and 
account for approximately 6–10% of congenital heart disease cases.1) The assessment of atrial 
septum abnormalities and associated complications requires a systematic and standardized 
approach, including the use of 2-dimensional (2D) transthoracic echocardiography, 2D 
transesophageal echocardiography (TEE), and real-time 3-dimensional (3D) TEE.2) And, 
TEE is an integral part of the assessment of patients with ASD undergoing transcatheter and 
operative treatment and in those with nondiagnostic transthoracic imaging.3-5)

The interatrial septum (IAS) is a very dynamic and complex 3D anatomic structure. Although 
2D TEE has widely been used for the assessment of ASD, it is often unable to provide reliable 
information on the minimal and maximal diameters and the size of the area of defect.6) 
Moreover, 2D echocardiography has limitations in evaluating the IAS, as it does not exist in 
a flat plane that can be easily aligned or interrogated by 2D echocardiography. The recent 
introduction of real-time 3D matrix array TEE transducers could provide unique views from 
the left atrial or right atrial perspective of the IAS.

When trying to device closer for ASD treatment, a small size occluder could lead to residual 
shunts or device embolization, and could even require emergency surgical operation. 
Therefore, the determination of the right occlusion device size is crucial for transcatheter 
closure. For Sizing the ASD, two major approaches exit, TEE sizing or balloon sizing (BS). 
The appropriate ASD device selection is based on real-time 3D TEE and 2D stretched balloon 
diameter (SBD) measurements. SBD measuring and BS are complicated and time-consuming 
processes, and thus exploring the reliability of 3D TEE imaging for selecting the ASD device 
size is highly desirable. Until now, several studies have found a relationship between the ASD 
diameter, size, and area assessed by 3D TEE, and the SBD measured with the BS method.7)

So, the comprehensive ASD imaging information provided by 3D TEE, including location, 
shape, size, area, and the neighboring residual rim conditions is imperative for successful 
transcatheter closure.
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3D TEE appears to have an advantage in accurately 
measuring the ASD size in complex-shaped ASD.8)9) When 
the measurements in all four TEE planes (0, 45, 90, 135) are 
similar (1–2 mm) the largest is taken as the ASD size. If the 
measurements are significantly different (≥ 3 mm) a mental 
reconstruction will allow an understanding of the overall 3D 
shape, although 3D TEE has superseded this requirement. 
When the defect is circular a single diameter measurement is 
taken. When oval in shape the short and long axes are averaged 
and correlate with device sizing. For circular-shaped ASD, 
the measurements of ASD size are similar, both by 2D and 3D 
TEE, while in oval-shaped and bizarre-shaped ASD, the 3D 
measurements were larger than those secured by 2D TEE. Septal 
rims are more clearly characterized by 3D than by 2D TEE.8)9)

In summary, in measuring the defect size of ASD, 2D TEE 
can measure the defect size using distance, while 3D TEE can 
measure the defect size using area or circumference. It is known 
that using 3D TEE to measure the defect size of ASD in terms of 
area or circumference shows a good correlation with device size.

Therefore, to accurately determine the size and shape of the 
ASD defect, 3D TEE is conducted, allowing for a comprehensive 
assessment of the size and shape from various directions.

And, in general, the device size chosen is the measured ASD 
size plus 20%.10)11) If additional features exist (such as atrial 
septal aneurysm or absent aortic rim) we usually add 25% to the 
measured size of the defect thereby allowing for adequate grip 
of the surrounding rims.

Add to, as for the advantage of 3D TEE, 3D TEE imaging, could 
further reduce fluoroscopy time and radiation exposure. And, 
3D TEE guidance is feasible in right heart catheterization 
without the use of fluoroscopy.12)

However, good quality 3D imaging acquisition requires 
operators’ expertise, and analyzing 3D data sets requires 
additional time to process. When the quality of the real-time 
3D TEE imaging is unsatisfactory, it is important to first 
guarantee the imaging quality of 2D TEE.9) In addition to the 
previously mentioned advantages, the disadvantages of 3D 
echocardiography are low temporal and spatial resolution and 
the need for offline processing. However, the newest software 
allows one to demonstrate 3D images during the initial 
recording of the images.

Therefore, this study of “Utility of 3D Echocardiography 
for Device Sizing During Transcatheter ASD Closure: A 

Comparative Study” has the limitations of being a small study, 
but shows the advantages of 3D TEE in ASD examination.13)

Therefore, further large-scale studies are needed in the future.

ORCID iDs
Eun Jeong Cho 
https://orcid.org/0000-0003-3345-2516

Conflict of Interest
The author has no financial conflicts of interest.

REFERENCES

 1. Roberson DA, Cui W, Patel D, et al. Three-dimensional 
transesophageal echocardiography of atrial septal defect: a qualitative 
and quantitative anatomic study. J Am Soc Echocardiogr 2011;24:600-10. 
PUBMED | CROSSREF

 2. Johri AM, Rojas CA, El-Sherief A, et al. Imaging of atrial septal defects: 
echocardiography and CT correlation. Heart 2011;97:1441-53. 
PUBMED | CROSSREF

 3. Shanewise JS, Cheung AT, Aronson S, et al. ASE/SCA guidelines 
for performing a comprehensive intraoperative multiplane 
transesophageal echocardiography examination: recommendations of 
the American Society of Echocardiography Council for intraoperative 
echocardiography and the Society of Cardiovascular Anesthesiologists 
task force for certification in perioperative transesophageal 
echocardiography. J Am Soc Echocardiogr 1999;12:884-900. 
PUBMED | CROSSREF

 4. Ayres NA, Miller-Hance W, Fyfe DA, et al. Indications and guidelines 
for performance of transesophageal echocardiography in the patient 
with pediatric acquired or congenital heart disease: report from 
the task force of the Pediatric Council of the American Society of 
Echocardiography. J Am Soc Echocardiogr 2005;18:91-8. 
PUBMED | CROSSREF

 5. Vaidyanathan B, Simpson JM, Kumar RK. Transesophageal 
echocardiography for device closure of atrial septal defects: case 
selection, planning, and procedural guidance. JACC Cardiovasc Imaging 
2009;2:1238-42. 
PUBMED | CROSSREF

 6. Song BG, Park SW, Lee SC, et al. Real-time 3D TEE for multiperforated 
interatrial septum. JACC Cardiovasc Imaging 2010;3:1199. 
PUBMED | CROSSREF

 7. Aggeli C, Apostolou I, Dimitroglou Y, et al. The role of ‘halo sign’ for 
the accurate quantification of atrial septal defect size with 3D TEE. Int J 
Cardiovasc Imaging 2020;36:873-81. 
PUBMED | CROSSREF

 8. Johri AM, Witzke C, Solis J, et al. Real-time three-dimensional 
transesophageal echocardiography in patients with secundum atrial 
septal defects: outcomes following transcatheter closure. J Am Soc 
Echocardiogr 2011;24:431-7. 
PUBMED | CROSSREF

 9. Deng B, Chen K, Huang T, et al. Assessment of atrial septal defect 
using 2D or real-time 3D transesophageal echocardiography and 
outcomes following transcatheter closure. Ann Transl Med 2021;9:1309. 
PUBMED | CROSSREF

189

Utility of 3D TEE for Device Sizing of ASD

https://doi.org/10.4250/jcvi.2023.0077https://e-jcvi.org

https://orcid.org/0000-0003-3345-2516
https://orcid.org/0000-0003-3345-2516
http://www.ncbi.nlm.nih.gov/pubmed/21477991
https://doi.org/10.1016/j.echo.2011.02.008
http://www.ncbi.nlm.nih.gov/pubmed/21821635
https://doi.org/10.1136/hrt.2010.205732
http://www.ncbi.nlm.nih.gov/pubmed/10511663
https://doi.org/10.1016/S0894-7317(99)70199-9
http://www.ncbi.nlm.nih.gov/pubmed/15637497
https://doi.org/10.1016/j.echo.2004.11.004
http://www.ncbi.nlm.nih.gov/pubmed/19833315
https://doi.org/10.1016/j.jcmg.2009.08.003
http://www.ncbi.nlm.nih.gov/pubmed/21071009
https://doi.org/10.1016/j.jcmg.2009.09.032
http://www.ncbi.nlm.nih.gov/pubmed/32052224
https://doi.org/10.1007/s10554-020-01786-9
http://www.ncbi.nlm.nih.gov/pubmed/21262563
https://doi.org/10.1016/j.echo.2010.12.011
http://www.ncbi.nlm.nih.gov/pubmed/34532446
https://doi.org/10.21037/atm-21-3206


 10. Quek SC, Wu WX, Chan KY, Ho TF, Yip WC. Transcatheter closure of 
atrial septal defects--is balloon sizing still necessary? Ann Acad Med 
Singapore 2010;39:390-3. 
PUBMED | CROSSREF

 11. Hajizeinali A, Sadeghian H, Rezvanfard M, Alidoosti M, Zoroufian A, 
Volman MA. A comparison between size of the occluder device and 
two-dimensional transoesophageal echocardiographic sizing of the 
ostium secundum atrial septal defect. Cardiovasc J S Afr 2013;24:161-4. 
PUBMED | CROSSREF

 12. Jone PN, Zablah JE, Burkett DA, et al. Three-dimensional 
echocardiographic guidance of right heart catheterization decreases 
radiation exposure in atrial septal defect closures. J Am Soc Echocardiogr 
2018;31:1044-9. 
PUBMED | CROSSREF

 13. Mani A, Harikrishnan S, Sasidharan B, Ganapathi S, Valaparambil AK. 
Utility of 3D echocardiography for device sizing during transcatheter 
ASD closure: a comparative study. J Cardiovasc Imaging 2023;31:180-7. 
CROSSREF

190

Utility of 3D TEE for Device Sizing of ASD

https://doi.org/10.4250/jcvi.2023.0077https://e-jcvi.org

http://www.ncbi.nlm.nih.gov/pubmed/20535430
https://doi.org/10.47102/annals-acadmedsg.V39N5p390
http://www.ncbi.nlm.nih.gov/pubmed/24217162
https://doi.org/10.5830/CVJA-2013-014
http://www.ncbi.nlm.nih.gov/pubmed/29958759
https://doi.org/10.1016/j.echo.2018.04.016
https://doi.org/10.4250/jcvi.2023.0039

