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Abstract

Tridimensional endoscopic ultrasound (3D-EUS) offers
a better understanding of the spatial relations of examined
lesions and allowing future assessment of the captured
volume. 3D-EUS has been used with both radial and linear
transducers, especially in an attempt to improve staging of
esophageal, gastric, pancreatic or rectal tumors. The aim of
this clinical imaging article was to show the capabilities
and perspectives of linear 3D ultrasound, including contrast-
enhanced 3D-EUS. The 3D reconstruction images were
acquired with a freehand technique through rotation (torque)
of the EUS scope along its long axis. 3D acquisition of
contrast-enhanced EUS images was also used. Esophageal,
gastric and mediastinal tumors are easily visualized by 3D-
EUS reconstructions and also, 3D-EUS facilitates anatomical
interpretation of the images in the pancreatobiliary area. In
conclusion, the advantages of 3D reconstructions in EUS
are clear and multiple, especially in the assessment of the
location of tumors and their relationships with neighboring
organs and blood vessels.
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Introduction

Tridimensional (3D) endoscopic ultrasound (EUS)
has been previously reported as an enhanced modality of
displaying a sequence of bidimensional (2D) images [1-9].
Although it is considered that the method does not bring
signiycant advantages, a better understanding of the spatial
relations of the examined lesions might be possible, similar
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to 3D reconstructions obtained during computer tomography
(CT) or magnetic resonance imaging (MRI) [9]. 3D-EUS has
a better spatial resolution and allows the ofpine interrogation
of the captured volume, able to better depict the relationship
with major vessels and neighboring organs, with the aim
of improving staging and assessment of resectability. The
method allows accurate measurements of the volume [5,
6], being useful for treatment planning, as well as for the
monitoring of tumor response during therapy [7, 8].

3D transabdominal ultrasound has been used extensively
for diagnosis and image guidance, including therapy
monitoring and follow-up [10]. The method uses dedicated
3D ultrasound probes, although the 3D images can be easily
obtained with the usual two-dimensional probes by using
freehand ultrasound reconstruction algorithms [11]. The
technique has been particularly valuable for examinations
in obstetrics and gynecology because it improves diagnostic
efficiency in certain clinical situations related to fetal
behavior or maternal-fetal bonding [12-14]. The experience
obtained from 3D acquisition systems used in transabdominal
ultrasound has been translated in 3D-EUS.

3D-EUS has been used both with radial and linear
transducers, especially in an attempt to improve staging
of esophageal, gastric, pancreatic or rectal tumors. 3D
reconstructions of radial EUS can be achieved relatively
easy, through linear translation of two-dimensional scans.
Linear EUS is more difycult to be used for 3D reconstructions
because manual angulations can induce scans from different
planes, with consequent difyculties in the reconstruction of
images.

The aim of this pictorial review was to show the
capabilities and perspectives of state-of-the-art linear 3D
ultrasound, including contrast-enhanced 3D-EUS or even
3D-EUS elastography. These techniques could allow in
the future the accurate evaluation and virtual palpation of
tumor volume, as well as the quantiycation of vascularity
and follow-up during anti-angiogenic treatments.

Technical problems

Transducer guidance is difycult to obtain with a linear






