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Introduction

Radiographic diagnosis ‘of gastric carcinoma [1] was first introduced in the 1960s
in Japan, which led the world in the early diagnosis of gastric carcinoma by double-
contrast method using film-screen systems (FSS) [2,3]. Qualitative diagnostics, includ-
ing diagnosis of the depth of tumor invasion, were explored thoroughly in the 1970s,
and it could be claimed that the radiographic diagnosis of gastric carcinoma was
completely established by the beginning of the 1980s [4]. Gastric radiography has now
become a standard examination modality in the screening and preoperative staging
of gastric carcinoma and is widely used across the globe. The mortality rate from
gastric carcinoma is especially high in Japan, and gastric radiography has made a sub-
stantial contribution to the detection of gastric carcinoma in mass screening. With
recent advances in endoscopic techniques, the primary role in the diagnosis of gastric
carcinoma, including its early diagnosis, has been inherited by endoscopy, but it is
also a fact that radiography is still widely used in clinical diagnosis in screening and
preoperative staging [5]. The demand for computerization of medical information
grew in the 1980s, and against a background of advances in image engineering, the
digitalization of medical images has proceeded apace [6,7]. In gastric radiography,
too, digitalization via digital radiography (DR) using high-resolution charge-coupled
device (CCD) cameras (CCD-DR) has been established and disseminated rapidly, and
we also have reported its usefulness in the diagnosis of gastric carcinoma [8]. Mean-
while, a recent major development in the field of radiology has been the emergence
of multidetector row computed tomography (CT) (MDCT) [9]. With the advent of
MDCT in the second half of the 1990s, CT has achieved increased efficiencies and
improved image quality in a revolutionary scanning modality [10]. In the preopera-
tive staging of gastric carcinoma, it is now possible to accurately evaluate local inva-
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sion and small metastases, and three-dimensional (3D) MDCT imaging (MDCT gas-
trography) has arrived on the scene as a new diagnostic tool for primary lesions.

In this chapter, we describe the present status of radiologic diagnosis of gastric car-
cinoma using CCD-DR at our center, report our experience of MDCT gastrography in
the preoperative staging of gastric carcinoma, and discuss the future prospects for
radiographic diagnosis of gastric carcinoma using these new diagnostic techniques.

Advanced Digital Radiographic Systems for
Gastric Diagnosis

In our hospital, images yielded by radiography of the gastrointestinal tract became
completely digitalized with the adoption of CCD-DR (DR-2000H; Hitachi Medical,
Tokyo, Japan) in 1999. At present, hard copies of diagnostic images are prepared for
interpretation, but monitor-based diagnosis is yet to become a reality. Our radi-
ographic investigations of the gastrointestinal tract use three CCD-DR systems: one
C-arm type, one over-tube type, and one under-tube type. Each CCD-DR is connected
by a DR network to two laser printers and an image server, and in parallel with the
scanning procedure, reference images are forwarded to the hospital information
system via a gateway after DICOM (digital imaging and communication in medicine)
conversion at the same time as the diagnostic images are processed. After DICOM
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F1e.1. Advanced digital radiography system for gastric diagnosis. Three charge-coupled device-
digital radiography (CCD-DR) units are routinely used for gastric examinations in our hospi-
tal. Each unit connects with a DR network, and the images can be diagnosed on an imag
workstation :
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conversion, the images are accessible for monitor diagnosis at an image workstation
with three viewers (Fig. 1).

The Status of CCD-DR-Based Radiographic Examination of
Gastric Carcinoma

At our center, we use 250-300ml barium at a 130-140w/v% concentration in gastric
radiographic studies. The scanning methods employed are the filling method, double-
contrast radiography, and the compression method, but the core diagnostic technique
in radiographic diagnosis of gastric carcinoma is double-contrast imaging obtained
with barium (positive contrast medium) and gas (negative contrast medium). After
barium is swallowed, the patient is given 5g of a foaming agent, and by distending the
stomach via the CO, gas so produced, we are able to easily obtain double-contrast
images. The barium contained in the gas-distended stomach moves with changes in
posture, and double-contrast images of excellent quality are obtained by ensuring that
the barium adheres uniformly to the mucosal surfaces. Unlike the filling and com-
pression methods, double-contrast imaging is indispensable for the visualization of
early gastric carcinoma, which is characterized by few irregularities of the mucosal
surfaces (Fig. 2). With gastric radiography based on the double-contrast method, we
can easily identify the macroscopic types of gastric carcinomas, their exact extensions
and locations in the stomach (Figs. 3-6). However, viewing double-contrast images
obtained with contrast provided by gas and barium requires a broad dynamic range.
The dynamic range for CCD-DR images adequately covers the image quality required
for gastric radiography, and the image quality matches that in conventional FSS. Add;-
tionally, CCD-DR digital images also enable the optimization of image quality via
image processing after scanning and, compared with FSS, are relatively well matched
image by image and allow standardized diagnostic images to be obtained.

Comparative Evaluation of FSS and CCD-DR in the Diagnosis of
Gastric Carcinoma

We conducted a prospective study to evaluate the difference in diagnostic accuracy
between FSS and CCD-DR, and reported in a publication.of Radiology [8]. From
January to February 1997, we randomly assigned patients scheduled for gastric radi-
ography to either FSS or CCD-DR; 112 patients were examined by ESS and 113 by
CCD-DR. Six radiologists who were blinded to the clinical details assessed the films
for each patient with a six-level confidence rating for the presence or absence of
gastric carcinoma. The CCD-DR images in this study were prepared as hard copies
for diagnosis. The diagnoses for each patient were rated against those produced by
three other radiologists who conducted the actual radiographic examinations and
were aware of all clinical data, such as endoscopic findings and the pathology of biopsy
specimens. The sensitivity and specificity of FSS and CCD-DR for gastric carcinoma
were determined from the assessments obtained, the difference between the two
modalities was statistically analyzed, and a comparison was performed by receiver-
operating characteristic (ROC) analysis. The study yielded a diagnosis of gastric
carcinoma by FSS in 24 patients and by CCD-DR in 27 patients; the sensitivity for
diagnosing the presence of gastric carcinoma was 64.6% and 75.3%, respectively
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F16. 7. Receiver operating characteristic (ROC) curves obtained from six observers. All
observers achieved more accurate results with CCD-DR than with conventional radiography.
Diagnostic accuracy of CCD-DR is clearly superior to that of conventional radiography. (Used
with permission from Radiological Society of North America)

(P =0.278), and the specificity was 84.5% and 90.5%, respectively (P = 0.011). The
ROC analysis [11] also showed that the diagnostic performance of CCD-DR was
clearly superior (Fig. 7).

 Usefulness of Radiography of Gastric Carcinoma by CCD-DR

The diagnostic performance of CCD-DR for gastric carcinoma is adequately compa-
rable to that of FSS, indicating that the digitalization of images in gastric radiography
is entirely feasible. The future adoption of diagnosis by monitor display will make pos-
sible the real-time display and optimization of diagnostic images and enable greater
ease of image storage and retrieval. Capitalizing on these advantages of digitalization
promises to yield an efficient and effective diagnostic environment for screening and
preoperative staging, as compared with the conventional FSS modality.

Preoperative Evaluation of Gastric Carcinoma
Using MDCT

To date, the role of radiographic CT studies in the preoperative staging of gastric car-
cinoma has primarily involved evaluating invasion of surrounding organs or metas-
tasis to lymph nodes or other organs, and it was rare for it to be used for evaluation
of the primary tumor itself [12,13]. However, the advent of MDCT has made possible
the arrival of full-scale volume scans, facilitating high-speed, detailed image acquisi-
tion over an extensive area. The degree of resolution of CT images has improved
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dramatically with MDCT, enabling the detailed evaluation of local lesions and the
detection of small metastases, even in ordinary axial images [14]. Moreover, worksta-
tions that are capable of processing the massive quantities of image data produced by
MDCT have been developed, and the three-dimensional CT visualization of gastric
lesions, which is called MDCT gastrography, has become straightforward. This trend
is fairly flourishing in the diagnosis of colorectal cancer as MDCT colonography,
which is considered to have a great potential of being a modality for colorectal cancer
screening [15-17].

Three-Dimensional Visualization of the Stomach by
MDCT Gastrography

To visualize gastric lesions in three dimensions using MDCT, it is necessary to distend
the gastric lumen with a foaming agent (CO, gas). As a consequence of the contrast
between the gas and the inner gastric surface, owing to the substantial difference in
density, it is possible to effortlessly prepare 3D images of the inner gastric surface.
MDCT gastrography employs two methods for visualization, virtual endoscopic views
and 3D gas insufflation views, obtained by 3D processing of the CT image data

(Fig. 8).

Evaluation of the Detectability of Gastric Carcinoma by
MDCT Gastrography

In the 3-month period between March and June 2003, we evaluated 4-row MDCT
(Aquilion; Toshiba Medical Systems, Tokyo, Japan) in 84 gastric carcinoma patients
who underwent MDCT for preoperative staging. Each scan was performed with the
standard abdominal scan parameter settings for preoperative staging using automatic
exposure control [18]. We prepared virtual endoscopic and 3D gas insufflation views
from the image data obtained for each patient by MDCT volume scans, and two radi-
ologists prepared responses on the basis of all clinical data for each patient, includ-
ing gastroscopic findings, and the detectability of gastric carcinoma was evaluated by
consensus for each display method. Eighty-six gastric carcinoma lesions (44 early and
42 advanced lesions) were diagnosed in the 84 patients. The detectability by virtual
endoscopic and 3D gas insufflation views by MDCT gastrography was 47.7% and
40.9%, respectively, for early lesions (Table 1), and 59.5% and 76.2% for advanced
lesions (Table 2). Hence, the detectability was less than 50% for early lesions, but about
60%~-70% for advanced lesions of gastric carcinoma [19)]. Especially in early lesions,
all protruded-type lesions could be recognized, while less than half of depressed-type
lesions, which is a common type of early gastric carcinoma, were missed (Figs. 9, 10).

TaBLE 1. Detectability for 44 early gastric carcinomas by multidetector row computed
tomography (MDCT) gastrography

Protruded Flat elevated Depressed
type type type Total
Virtual endoscopic 100% (2/2) 50.0% (1/2) 45.0% (18/40) 47.7% (21/44)

views
Three-dimensional gas 100% (2/2) 50.0% (1/2) 37.5% (15/40) 40.9% (18/44)
insufflation views
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TABLE 2. Detectability for 42 advanced gastric cancers by MDCT gastrography
Borrman Borrman Borrman Borrman

I type II type 111 type IV type Total
Virtual endoscopic 0% (0/1) 84.6% (11/13) 68.8% (11/16) 25.0% (3/12) 59.5% (25/42)
view
Three-dimensional 0% (0/1) 76.9% (10/13) 68.8% (11/16) 91.7% (11/12) 76.2% (32/42)
gas insufflation
view

MDCT gastrography is presently inadequate for the detection of gastric carcinoma
and its potential for clinical application is low.

Potential for MDCT Gastrography in Preoperative Staging for
Gastric Carcinoma

MDCT gastrography is simpler and less invasive than endoscopy and radiography,
and permits evaluation of the stomach overall in an examination of short duration.
Detection of early lesions is challenging, and although it therefore has low potential
as a screening method, it is capable of detecting lesions that are advanced to a certain
extent, and also of simultaneously detecting lesions in other organs of the abdomen.
In preoperative staging, as for radiography, it is capable of objectively ascertaining the
position and overall picture of the primary lesion, and of diagnosing the relations
between the degree of extramural invasion and surrounding organs. With the axial
images of MDCT, representing a quantum leap in resolution compared with normal
CT, it was possible to also diagnose correctly lymph node metastasis. Because MDCT
itself is an examination method required for the preoperative diagnosis of local spread
or remote metastasis of gastric carcinoma, it is highly likely at present that it can par-
tially replace the role of radiography or ultrasound endoscopy. As well, because the
image data of MDCT is digitalized density information, it is possible to selectively
visualize 3D information in a manner that is effective for diagnosis, and has a great
potential of being a modality for computer-aided diagnosis [20]. By digitally com-
bining the 3D view of the primary lesion and the 3D image data of diagnosed lymph
node metastasis, it will be possible to provide surgeons with effective preoperative 3D
views of gastric carcinoma (Fig. 11).

SRR

Conclusions

As a result of future advancements in image engineering and computer technology,
digital radiographic systems and MDCT systems will continue to evolve, and it can
be predicted that new diagnostic methods that utilize the advantages of digitalization
in the radiological diagnosis of gastric carcinoma will also be developed. MDCT gas-
trography has little potential at present as a diagnostic method for the primary lesions
of gastric carcinoma. However, with further advances in MDCT, higher-speed exam-
inations, improved image quality, and optimization of exposure dose, it appears
certain that MDCT gastrography will gradually replace radiography, endoscopy, and
ultrasound endoscopy. .
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Color Plates

Fi1G. 3. A 65-year-old woman. A depressed
type of advanced cancer with converging folds
is clearly demonstrated by CCD-DR at the
anterior wall of the middle gastric body (a).
Gross specimen shows a relatively deep car-
cidomatous erosion of 5.5 x 4.5cm. The
converging folds partially make some protu-
berance at the margin of the lesion (b)

228

F16. 2. A 55-year-old man. A flat lesion is
visualized at the lesser curvature side of the
lower gastric body (a, arrows). CCD-DR
clearly delineates the irregular surface of the
lesion (b). Gross specimen shows a flat type
of early gastric cancer, 2.5 X 1.5 cm in size (¢)
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a
Fi1G. 4. A 70-year-old man. CCD-DR visualizes two gastric cancers at the posterior of the lower
gastric body to the antrum (a). Gross specimen demonstrates a protruded advanced cancer with
central ulceration measuring 4.0 cm and a protruded type of early cancer measuring 2.0cm (b)
a

F1G.5. A 55-year-old man. CCD-DR demonstrates a depressed type of gastric cancer at the pos-
terior wall of the antrum (a). Gross specimen shows a depressed type of advanced cancer 5.0 X
4.5cm in size (b)
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F1G. 6. A 7l-year-old man. An advanced cancer is demonstrated by CCD-DR just below

the cardia (a). Gross specimen shows an ulcerative type of advanced gastric cancer 6.0cm in
diameter (b)
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F16.8. Two imaging modes of multidetector row computed tomography (MDCT) gastrography.
a A representative virtual endoscopic view, resembling gastroscopic images. b A representative
3D gas insufflation view, resembling radiographic images




Fic. 9. A 63-year-old man. Conventional endoscopy demonstrates a protruded type of early
gastric cancer 2 cm in size at the greater curvature side of the upper gastric body (a). The lesion
is clearly visualized by virtual endoscopic view (b)

F1G. 10. A 33-year-old man. A small depressed type of early gastric cancer measuring 1.5 cm is
identified at the posterior side of the gastric angle by gastric radiography and gastroscopy
(arrows in a, b). The lesion can barely be recognized by virtual endoscopic and 3D views of
MDCT gastrography (arrows in ¢, d)
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F16. 11. Three-dimensional i
imaging of a gastric cancer
and lymph node metastases.
The 3D view of the primary
lesion (arrow) and the 3D
image data of diagnosed
lymph node metastases can
be combined digitally to
produce effective 3D views of
gastric carcinoma in the pre-
operative staging
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Technical Innovation

Vascular Virtual Endoluminal

Visualization of Invasive Colorectal
Cancer on MDCT Colonography

OBJECTIVE. The purpose of this study was to assess the utility of vascular views for vi-
sualization of invasive colorectal cancers on contrast-enhanced MDCT colonography.

CONCLUSION. By means of Hounsfield-transparency settings, we obtained virtual endolumi-
nal images that show vascular structures and delineate invasive cancers of the colorectal wall, and we
call these images “vascular views.” Using this technique for contrast-enhanced MDCT colonography,
we found that the increase in flow and pooling of blood related to angiogenesis of cancerous lesions is
easy to identify and that this finding is useful in the detection of invasive colorectal cancers.

colonography, a technique for
isualizing colorectal lesions using
D volumetric data generated by
elical CT, has developed rapidly
over the past several years [1, 2]. This method
has been reported to be useful for improving
the diagnosis of colonic polyps and is now be-
ing considered for colorectal cancer screening
in the United States [3, 4]. This potential has
been markedly enhanced by the advent of
MDCT, which allows acquisition of entire im-
ages of the colorectum during a single breath-
hold [5]. A major merit of MDCT is its high ac-
quisition speed that can be used to cover large
volumes with thin collimation, resulting in
good spatial resolution and reduction of the
pattial volume effect artifact [6]. The thinness
of the reconstructed axial CT slices has al-
lowed an increase in the image quality of CT
colonography to depict colonic tumors more
accurately. Furthermore, in contrast-enhanced
studies with MDCT, the ability to scan through
the entire abdomen in 20 sec or less means that
data for the whole colon can be acquired within
the time generally regarded as the arterial-
dominant phase.
Detection of lesions on CT depends on lesion
size, slice thickness, and contrast differentiation
[7]. By means of Hounsfield-transparency set-

tings, we obtained virtual endoluminal images
that show vascular structures and delineate in-
vasive cancers of the colorectal wall, called
“vascular views,” on contrast-enhanced MDCT
colonography. Using this technique, we found
that the increase in flow and pooling of blood re-
lated to angiogenesis of cancerous lesions is
easy to identify and that this is useful in the de-
tection of invasive colorectal cancers.

The purpose of this study was to assess the
utility of vascular views for the visualization
of invasive colorectal cancers on contrast-en-
hanced MDCT colonography.

Materials and Methods

From January to March 2002, 28 consecutive patients
presenting with 30 invasive colorectal carcinomas un-
derwent contrast-enhanced MDCT examinations at our
hospital for preoperative staging. The series included
15 men and 13 wormen, ranging in age from 37 to 77
years (median, 60 years). Of these patients, 22 (78.6%)
underwent MDCT after preoperative colonoscopic ex-
aminations with standard bowel preparation of up to 3
L of apolyethylene glycol-electrolyte solution, and the
remaining six patients (21.4%) with advanced colorec-
tal carcinomas underwent MIDCT without preparation.
Patients with rectal cancers underwent MDCT in the
prone position, whereas a supine position was used for
those with colon cancers. Before treatment, patients re-

AJR:184, April 2005



ceived muscular injection of anticholinergic drugs, and
room-air insufflation via the anus was performed just
before each scan.

Pathologic diagnosis with endoscopic biopsy or
surgically resected specimens was confinned in each

A
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case, All colonic tumors had been initially diagnosed
at colonoscopy, and the presence and site of the lesion
were known at the time of the CT examination.

CT colonography was performed on an MDCT
scanner (Aquilion, Toshiba Medical Systems). The

scans were obtained through the abdomen and pelvis
with the following parameters: 120kV, 250-350 mA
with automatic exposure control [8}, 4 rows X 2-mm
collimation, and helical pitch of 5 (pitch factor, 1.25).
All patients received an IV bolus injection of 150 mL

Fig. 1.—Colonoscopic view and surface and vascular virtual endoluminal images for representative case of advanced colorectal cancer in 60-year-old woman.
A, Colonoscopic view shows advanced cancer in sigmoid colon.

B, Surface virtual endoluminal image shows lesion.

€, Vascular virtual endoluminal image clearly shows blood pooling of tumor and vessels (arrow} in colorectal wall.

AJR:184, April 2005

Fig. 2—64-year-old man with colorectal cancer who underwent MDCT after colonoscopy.

A, Colonoscopic view shows small sessile lesion with central depression in lower rectum.

B, Surface virtual endoluminal image clearly shows lesion, although it is less than 2 ¢cm in diameter.
C, Vascular virtual endoluminal image dramatically shows blood pooling of lesion in colorectal wall.
D, Axial MDCT image also shows lesion {arrow) as polypoid mass in insufflated rectum.
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of iohexol 350 (Omnipaque, Daiichi Pharmaceutical)
with a power injector at a rate of 3 mL/sec through a
20-gauge plastic TV catheter placed in an antecubital
vein, and the whole abdomen was scanned 50 sec after
this introduction of contrast material during the arte-
rial phase. All images were reconstructed at a thick-
ness of 1 mm, and the slices were transferred to an
image workstation (M900/Pegasus, AMIN) for gen-
eration of 3D images of each patient.

‘We used virtual endoluminal jmages obtained with
Hounsfield-transparency settings in MDCT colonogra-
phy to show a surface or vascular view of the colorectal
wall on a videotape monitor (Figs. 1-5). Hounsfield-
transparency settings are based on Hounsfield units,
which are the CT attenuation values. First, we adjusted
the CT monitor’s transparency and opacity setting to a
value of 1 to display only the contour of the lurnen and
the mucosa. Next, we adjusted the transparency and
opacity setting to a value of 2 to display only the arte-
rial-dominant blood with contrast medium. Third, we
adjusted the spatial parameters to display only to a
depth of 3 mm surrounding the lumen and the mucosa,
which comesponds to the thickness of the intestinal
wall. Fourth, we overlaid the data displayed in steps one
through three to produce a surface and vascular view of
the colorectal wall, and then we reduced the surface
opacity to produce an unobstructed vascular view.

The workstation was also equipped with navigation
software for virtual colonoscopy, and the two types of
virtual endoluminal images were displayed on themon-
jtor. Two radiologists retrospectively evaluated pri-

MDCT of Invasive Colorectal Cancer

mary lesions using the virtual endoluminal images with
or without the Hounsfield-transparency settings—first,
with a conventional surface view and then with a vas-
cular view. Consensus interpretations were rated
against all clinical information, including the results of
colonoscopy; pathologic findings from biopsy and sur-
gically removed specimens served as the gold standard.

Results

Inthe 28 patients, a total of 30 invasive car-
cinomas were confirmed by the preoperative
colonoscopic examinations. Of the 30 le-
sions, 18 were in the rectum, five in the sig-
moid colon, four in the transverse colon, and
three in the ascending colon. The number of
lesions over 2 cm in diameter was 21 (70.0%).
Of the total, 19 (63.3%) were well differenti-
ated and 11 (36.7%) were moderately differ-
entiated on histologic diagnosis.

Lesions showing invasion limited to the sub-
mucosal layer were defined as early invasive col-
orectal cancer, whereas invasion farther than the
submucosal layer was characterized as advanced
colorectal cancer. Among the 30 lesions, 23
(76.7%) were advanced colorectal cancer lesions
and seven (23.3%) were early invasive colorectal
cancer lesions. Invasive lesions larger than 2 cm
are generally of more advanced stage, but four
(44.4%) of nine small lesions, 2 cm or smaller,
were found to be advanced colorectal cancer.

Of the 30 confirmed cancerous lesions, 22
were revealed on conventional surface virtual
endoluminal images, whereas 28 could be
identified with vascular views (Table 1). The
respective figures for lesions 2 cm or smaller
were 44.4% (4/9) and 77.8% (7/9). Of lesions
larger than 2 cm, three (14.3%) of 21 were
missed on surface virtual endoluminal images,

Categorized by Size

Detection of Colorectal Lesions Using Conventional Surface Versus
1y:\:=18=11 | Vascular Views for Virtual Endoluminal Imaging with Lesions

Size of Lesion

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

Conventional Surface View Vascular View
<2cm 4/9(44.4) 1/9(71.8)
>2cm 18/21 {85.7) 21/21 {100)
Total 22/30(73.3) 28/30 (93.3)

Fig. 3.—50-year-old man with colorectal cancer who underwent MDCT after colonoscopy.

A, Colonoscopic view shows irregularly shaped sessile lesion with central ulceration in lower rectum.

B, Surface virtual endoluminal image shows polypoid lesion.

€, Vascular virtual endoluminal image clearly depicts blood pooling and small vessels {(arrows} in colorectal wall.
D, Axial MDCT image shows lesion {arrow) as enhanced mass in wall.
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Fig. 4—59-year-o0ld man with colorectal cancer who underwent MDCT without preparation.

A, Colonoscopic view shows nodular protrusion in lower rectum.

B, It is hard to recognize lesion in residual stoal (arrows) on surface virtual endoluminal image.

C, Vascular virtual endoluminal image successfully shows lesion as mass having blood pooling in colorectal wall.
D, Axial MDCT image shows lesion (arrow) as enhanced mass in colorectal wall.

Fig. 5.—863-year-old man with colorectal cancer who underwent MDCT without preparation.
A, Colonoscopic view shows large mass with central ulceration in upper rectum.

B, Because of stool material, lesion cannot be identified on surface virtual endoiuminal image.
€, Vascular virtual endoluminal image dramatically distinguishes lesion from stool.

D, Axial MDCT image shows lesion {arrow} as irregular thickening of rectal wall.
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TABLE 2 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 37(42.9) 5/71(N.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 jmages. 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 ail 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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