MDCT of Invasive Colorectal Cancer

| Detection of Colorectal Lesions Using Conventional Surface Versus Vascular Views for Virtual Endoluminal
imaging with Lesions Categorized by Severity of Invasion

Severity of Colorectal Cancer

No. {%) of Lesions Detected on Virtual Endoluminal Images

Conventional Surface View Vascular View

Early invasive

With preparation 3/7{42.9) 5/7(11.4)
Advanced

With preparation 17/17 {100} 17/17 {100)

Without preparation 2/3{33.3) 6/6 (100)
Total 22/30(73.3) 28/30(93.3)
but all could be visualized on the vascular  data should further increase the ability to de-  References

views. Invasive lesions larger than 2 cm are
generally considered to have high potential for
malignancy. However, even with the small le-
sions (< 2 cm), almost half were advanced col-
orectal cancers, so the use of the vascular
approach allowed identification of most le-
sions that should be treated as a high priority
(Table 1).

Of the 30 lesions, three of the seven early in-
vasive colorectal cancer lesions were revealed on
conventional surface virtual endoluminal im-
ages, whereas five of seven could be identified
with vascular imaging. All 17 advanced colorec-
tal cancer lesions in cases with preparation could
be recognized on the surface and vascular virtual
endoluminal images. This finding is especially
noteworthy because among six advanced col-
orectal cancer lesions in patients without prepara-
tion, four (66.7%) were missed with the
conventional surface approach, but all could be
visualized on the vascular virtual endoluminal
images (Table 2).

Discussion

Amin et al. [9] first described the merits of
dynamic contrast-enhanced CT study with
the air-insufflation technique for the detec-
tion of colorectal cancers. Subsequently, the
same group reported the value of contrast-en-
hanced CT colonography for the improve-
ment of colorectal polyp detection [10]. With
contrast-enhanced CT studies, the advent of
MDCT allows acquisition of images of the
entire abdomen during a single breath-hold,
which is regarded as the arterial-dominant
phase. The resulting thinner-collimated
transverse images with blood flow informa-
tion provide better-quality MDCT colono-
graphic data than conventional CT, and these
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tect not only colonic polyps but also invasive
lesions more accurately. In addition, we can
manipulate the 3D volumetric data on an im-
age workstation with navigation software for
virtual endoscopy or with various display
modes including Hounsfield-transparency
settings, such as the vascular views, to show
information about the blood flow within and
around the colorectal wall.

With conventional surface virtual endolu-
minal images of CT colonography, a surface
is just that—a surface. However, as shown in
this study, pooling of blood related to angio-
genesis of invasive cancers and small vessels
of the colorectal wall can be more clearly vi-
sualized with vascular views of within the
colorectal wall. With the introduction of 16-
MDCT scanners, the image quality of virtual
endoluminal images is expected to improve
even further; therefore, vascular views are go-
ing to be more and more in demand not only
by radiologists and gastroenterologists, but
also by patients who, we believe, will be
happy that vascular views require no prepara-
tory fasting, because vascular views are not
confused by the absence or presence of stool.

Vascular views also have a great potential
for using blood flow information to detect
small invasive cancers with computer-aided
diagnosis, which is expected to improve ra-
diologists’ and gastroenterologists’ diagnos-
tic performance enormously [11, 12]. We
therefore believe that a focus on the blood
supply with the vascular views should be
used in conjunction with conventional sur-
face virtual endoluminal images whenever
diagnostic or screening contrast-enhanced
MDCT is performed until safer contrast me-
dia are developed.
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* CT-guided ultra-thin bronchoscopy.
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The development of magnetically operated microforceps and microendoscopes
Akihiko Sugawara, Toshiaki Kobayashi
Research Center for Cancer Prevention and Screening, National Cancer Center

Abstract

In minimally—invasive intraluminal diagnosis or treatment, catheters or endoscopes
need a high degree of operator ability for guidance to appropriate routes, especially in
small peripheral regions. Movable microstructures and assistant guiding technolgies
should be developed to make these procedures easier. The use of magnetism, which can
give force to simple internal objects safely with no contact, is a possible option. To facilitate
the realization of magnetic operation in clinical medicine, magnetically operated
microforceps which assist endoscopic submucosal dissections in the stomach have been
developed, and are being tested in clinical trials. As a next step, flexible microendoscopes
which can be guided by magnetic force are being developed. Automated magnetic guidance
is also being developed for future assistance in intraluminal procedures.

Key words: magnetic guidance, microforceps, microendoscope
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