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Historical
highlights

Gastrointestinal Imaging has
undergone dramatic changes since its
inception. Barium double contrast
upper and lower alimentary tube
examinations have achieved a high
degree of technical excellence in the
seventies. Enteroelysis emerged in the
eighties as a sophisticated approach
for examining the small bowel. CT
and MR! came on the scene in the late
eighties and continued in the nineties
as fruitful approaches for studying
acute conditions affecting the GI tube.
It was only in the late nineties with the
advent of the spiral (helical) and then
multi row detector CT that cross-sec-
tional imaging became a serious com-
petitor to barium studies. Virtual
endoscopy is about to become clinical
and optical approaches will be upon
us before we know it.

Barium imaging has undergone
great changes during the last 20 years.
Its use after a glorious era of superb
double contrast artistry has gradually
decreased. Endoscopy has advanced,
become more patient friendly and as
it has the advantages of biopsy and
self-referral it has practically eliminat-
ed the barium studies of the upper
and lower alimentary tube in the
industrialized world. Lately cross-sec-

tional imaging, particularly multi row
detector CT has taken away many of
its applications. As barium examina-
tions are used less frequently in most
radiology training programs, the
number of examinations is insuffi-
cient for adequate training. The qual-
ity of barium examinations and their
accuracy is therefore generally
decreasing for most old favorites, such
as the double contrast barium enema
and the upper gastrointestinal exami-
nation.

Present uses of
barium sulfate
Is barium dead? It is not. Ithas just

lost its preeminence and has meta-
morphosed. Some applications have
survived. Barium is still supreme for
some examinations where fluo-
roscopy and an intraluminal contrast
medium give immediate and accurate
answers in many clinical situations. To
name the most important:
1. To study motility.
2. Pre surgery for reflux remedy.
3. To evaluate the size of hiatus her-

ma.
4. To find the site of suspected perfo-

ration. (After iodine contrast medi-
um fails to show site, barium is
used as it has better signal to noise.)

5. Same applies for localizing gastros-
tomy or jejunostomy tubes, (if the
iodine study fails to give acceptable
answers).

6. Same applies to find or exclude the
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presence of anastomotic leaks.
7. For small bowel studies, including

double contrast enteroelysis.
8. As an additive to avoid using the

rigorous cleansing maneuvers
inherited from barium enema and
conventional colonoscopy, before
performing CT or MR virtual
colonoscopy.

9. When conventional endoscopy
cannot be performed or has failed
for whatever reason.
Some contrast media that are

inexpensive, safe and have been
around for many years just refuse to
die.

Present role of
cross-sectional

imaging
The increasing computer power in

cross-sectional imaging and particu-
larly the advent of multi row detector
CT has for the first time facilitated the
acquisition of 3 dimensional data,
permitting high resolution volumetric
acquisition of images, thus facilitating
diagnosis. Multi row detector CT
making 3D acquisition possible, and
3D MR have made virtual endoscopy
an increasingly accepted clinical imag-
ing technique. This technique is
presently being routinely used in the
colon and is increasingly replacing
barium enemas as well as diagnostic
conventional colonoscopy.

Virtual CT endoscopy is starting
to be applied to practically every part
of the GI tube: esophagus, stomach,
small bowel, mesenteric blood vessels,
although these procedures are still in
the research stage.

MR Imaging of the alimentary
tube is very promising. It has with fast
sequences been able to suppress arti-
facts produced by peristalsis and with
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its wide range of soft tissue contrast
resolution has been very informative
particularly in the evaluation of
Crohn's disease, pelvic lipomatosis
and mesenteritis. It also shows
promise in the assessment of cancer of
the entire alimentary tube.

MR virtual colonoscopy has not as
yet achieved the general acceptance of
its CT equivalent, but it is gaining
acceptance in several European cen-
ters. It is even being used as part of
MR total body screening programs.

Different approaches are also
being tested to eliminate the need for
bowel cleansing before the perfor-
mance of MR colonoscopy, one using
gadolinium enema the other adding
barium to a low residue diet for sever-
al days before the examination.

PET- CT
Fusion of images generated from

different imaging modalities, such as
MR, CT and PET is showing that
advantages of two techniques can be
maximized. This approach has great
potential in oncologic imaging of the
alimentary tube. The advantages of
PET's ability to detect malignant
nodes are combined with the superior
spatial resolution of CT.This is of par-
ticular value in the staging of carcino-
ma of the esophagus where the evalu-
ation of mediastinal nodes is essential.

Computer-aided
detection (CAD)

The reduction and eventually the
elimination of perception errors in

cross-sectional studies of the alimen-
tary tube will be of particular impor-
tance in screening with CT virtual
colonoscopy. The present approaches
use neural-network computers that
are taught what is normal with all its
variations. The computer is the able to
distinguish polyps and cancer from
folds, although different techniques
will be necessary for the distinction
from fecal residue. CAD should also
help in providing screening at an
affordable price. Computer aided
diagnosis will be particularly impor-
tant in the studies of populations at
risk as identified in the future with
genetic screening. Virtual colono-
scopy screening of such populations
will improve the odds of survival.

Optical coher-
ence tomography

The development of new imaging
modalities like optical coherence
tomography, adds new dimensions to
medical imaging of the alimentary
tube. It is expected that it will be pos-
sible in the future to identify early pre-
cancerous, dysplastic, changes in
many parts of the GI tube. Examples
are changes in Barrett's esophagus as
well as in the colon mucosa in chron-
ic ulcerative colitis.

Molecular
imaging of the

alimentary tube
At present this approach is still

only experimental. At this time the
most successful approach consists of

introducing exogenous reporter genes
into cancer cells. These are then
implanted into the peritoneal cavity of
nude mice with either fluorescent,
(optical) or radioactive probes. It is
probable that such approaches will be
soon introduced into ctinical practice.
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