KBIRFEC 5 1 5 MERREER
8 : BRERTDT I —EKC &
3 FHE

J Cardiol 1996; 27: 143-151

Aortic Inner Surface Morphology in
Aortic Disease by Three-Dimensional
Transesophageal Echocardiography

AR Makoto MATSUMURA, MD
FEOR OB Shunei KYO, MD, FICC
BA RB= Ryozo OMOTO, MD, FICC
w7 Toshiyuki MATSUNAKA*
21 @ Tsuyoshi MOCHIZUKI*

Abstract

Aortic inner surface morphology in various pathologies was investigated using three-dimensional (3D)
transesophageal echocardiography to clarify the feasibility and limitations for clinical application.
Transesophageal echocardiography was performed in 16 patients with aortic disease (12 aortic dissection,
4 aortic sclerosis) and 5 with normal aorta. The transesophageal transverse view of the descending aorta
was taken every 2 mm by manually withdrawing the probe. Each image was recorded using VTR during
one heart beat, then stored in the memory of a personal computer as a data base for the subsequent 3D
reconstruction. The aortic inner surface was displayed using distance and gradient shading. Three-dimen-
sional reconstruction images were obtained in all patients. The aortic inner surface was reconstructed as a
wall with ringed protrusion in patients with normal aorta and a rugged wall with various sized protrusions
in patients with atherosclerotic plaques by 3D transesophageal echocardiography. However, it was impos-
sible to differentiate calcified lesions from non-calcified areas of plaques. In aortic dissection, 3D recon-
struction provided information regarding the spatial anatomy of the dissection in 10 of 12 patients, accu-
rate shape and location of the intimal tears in 3 of 5 patients, and movement of the intimal flap in 9 of 12
patients. However, reconstruction of the false lumen failed in two patients who had false lumens filled
with spontaneous contrast echo. Three-dimensional transesophageal echocardiography is potentially use-
ful for estimating the inner surface morphology and spatial extent and actual location of the aortic abnor-
malities, but there are limitations in evaluating tissue characterization and reconstructing the lumen with

spontaneous contrast echo.
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Fig. 1 Three-dimensional (3D) ultrasound imaging system diagram
NTSC=TV broadcasting method by National Television System Committee of USA; VTR=video tape

recorder; A/D=analog-digital conversion.
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Fig.2 Imaging data acquisition for 3D reconstruction using transesophageal echocardiography

TEE=transesophageal echocardiography;
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DesAo=descending aorta. Other abbreviation as in Fig. 1.
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Fig.3 Three-dimensional reconstruction of aortic inner surface in a patient with a normal descending aorta

Left : Three-dimensional image reconstructed without surface rendering technique does not allow observation of the

configuration of the inner surface.

Right : Three-dimensional image reconstructed with the surface rendering technique used in this study shows the
aortic inner surface as a smooth wall with ringed protrusions (arrows).
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Fig. 4 Transesophageal echocardiographic (TEE) images and 3D reconstruction of descending aorta in a 75-year-old man

with aortic sclerosis

TEE shows the large protruding plaques (arrows). Plaque with a calcified lesion can be seen (3).
The 3D image shows the view from inside the aortic lumen at the proximal (A) and distal (B) portions of the descend-

ing aorta.
Abbreviation as in Fig. 1.
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Fig.5 Three-dimensional reconstruction of descending aorta in a 62-year-old man with aortic dissection, DeBakey type III

Images of the dissecting aorta are viewed from the lateral (A), upward oblique (B), front (C), downward oblique at the
proximal portion (D) and front at the distal portion (E) of the descending aorta. Configuration and shape of the true
and false lumen are well recognized in views from the front of the aortic lumen (C, E). Inner surface morphology of
the aortic wall and intimal flap are clearly observed from the lateral (A) or oblique views (B, D).

TL=true lumen; FL=false lumen.
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Fig. 6 Transesophageal echocardiography and 3D reconstruction of descending aorta in a 68-year-old man with aortic

dissection, DeBakey type III

The intimal tear (arrow) is observed on TEE. Images of the dissecting aorta are viewed from the front and upward
oblique directions at the proximal (A7, BI) and distal (A2, B2) portions of the descending aorta. The intimal tears are
well observed on oblique but not frontal views. Three-dimensional images demonstrate the irregular shape of the

intimal tears.
Abbreviations as in Fig. 5.
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Fig.7 Transesophageal echocardiography and 3D reconstruction of descending aorta in a 47-year-old man with aortic
dissection, DeBakey type I

TEE reveals a spontaneous contrast echo in the false lumen (B). Three-dimensional reconstruction viewed from
inside the false lumen cannot provide a distinct picture of the inner surface of the dissected lumen because the
spontaneous contrast echo obscured the surface of the intimal flap.

Abbreviations as in Fig. 5.
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