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Basic and Clinical Studies of Oral Barium
Sulfate Preparations for CT

Tatsuo Higashi, Yoshiaki Taoka,
Masafumi Harada and Hiromu Nishitani

with helical CT.

most suitable barium sulfate preparation.

tion of the small intestine.

with a lower concentration were considered suitable.

In CT examination of the abdomen and pelvis, oral iodi-
nated contrast agents and oral barium sulfate preparations
are now being used to improve diagnostic accuracy, and
studies have been carried out on their clinical usefulness.
Although helical CT has come into wide spread use recently,
most studies have used the ordinary type of CT. There have
been no reports on studies using barium sulfate preparations

We, therefore, prepared several barium sulfate prepara-
tions with different concentrations and particle diameters,
and conducted a basic study to determine the optimal con-
ditions for helical CT. In addition, we conducted a similar
study using the ordinary imaging method for comparison with
helical CT. Based on the results of these studies, we con-
ducted a clinical study with several volunteers to find the

Our basic study compared Baritop CT and Gastrografin,
and a concentration of 1.5%-2.0% was found suitable. In
our examination of particle size using animal intestines, fine
particles were found to be most appropriate. Although little
difference was observed between the helical procedure and
the ordinary imaging procedure, the possible development
of artifacts specific to the helical procedure was suggested.

In the clinical study, the 2.0% preparation tended to show
better contrast and a better filling rate for the upper abdominal
organs than the 1.5% preparation. However, little difference
in artifacts was found between them. The artifacts tended
to be intensified when barium migrated toward the distal por-

Judging from these results, a 2.0% fine particle prepara-
tion appeared to be suitable for examination of the upper ab-
dominal organs. For organs in the pelvic region, preparations
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Table 1 Composition of experimentally prepared barium sulfate

preparations

j_Concentration of barium sulfate (W/NV%) 1.0 1.5 2.0 3.0
Viscosity (mPa - s) 56~60
pH 4
Conductivity (mS/cm) 0.4~0.5
Osmotic pressure (mOs/kg) 127~147
Surface tension (dyne/cm) 48~54
Particle diameter (um) 0.7 3.0 10 40
Dispersant tragacanth
Additives sorbitol, mannitol
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Fig.1 Phantom. A shows ROI in the test drug, and B indicates
ROl in the surrounding area.
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Fig.2 57M/24F. ase of clinical evaluation in the stomach. A ! Contrast 0 Artifacts 2 Filling rate 1. B : Contrast 2 Artifacts 0 Filling rate 2.
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Fig.3 57M/24F. Case of clinical evaluation in the duodenum and pancreas. Duodenum(A) : Contrast 0 Artifacts 2 Filling rate 0(B) :
Contrast 2 Artifacts 1 Filling rate 2 Pancreas(A) : Contrast 0 Artifacts 2(B) : Contrast 1 Artifacts 0
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(A)
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Fig.4 32M/40M Case of clinical evaluation in the jejunum and ileum. A : Contrast 1 Artifacts 2 Filling rate 2. B : Contrast 2 Artifacts 0 Filling

rate 2.
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Fig.5 Basic study, by particle diameter, using animal intestines. (A)indicates bovine small intestine, and (B)porcine small intestine. S
stands for average particle diameter of 0.7um, M for average particle diameter of 3.0um, and L for average particle diameter of 10um, of
barium sulfate preparation. Fine particle of S were found to have a tendency to stick to the intestinal mucosa better than M and L.
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