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In the diagnostic method of the esophagus, especially in cancer, both barium and endoscopic
examinations have been widely used as the most useful techniques. However one should be noted
‘that these techniques could evaluate only the changes of the mucosal surface and had been failed to
‘evaluate the lesion in the deep layers of the esophageal wall (especially to the adventitia) or invasion
to the adjacent organs (tumor extent).

So we considered that the parenchymal opacification of the esophagus including its tumor mass
might be a very useful radiodiagnostic method for detecting the tumor extent. And since 1974 we
have made the following experiments using dogs of about 10 kg in body weight, in order to obtain
parenchymal opacifications in the esophagus. We called this “esophageal parenchymography”.

In this investigation we used a contrast medium of 65% meglumine iodamide mixed with 5%,
of nonionic surfactant (HCO-50). Five to 15 ml of contrast medium was slowly infused during 30 to

90 seconds through the catheter selectively into: A) the anterior thyroidal artery supplying the cervical
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esophagus, B) the bronchial artery supplying the thoracic esophagus, C) the left gastric artery feeding
the abdominal esophagus.

A distinctive esophageal parenchymogram was obtained at the completion of the infusion and
lasted for about two or three minutes without any considerable decrease in density. The esophageal
parenchymogram was observed as two band-like shadows corresponding to the esophagus. Each band-
like shadow was composed of two layers in the grade of its density. These results were obtained in
67.79% of the cervical esophageal studies and in 60% of the thoracic esophageal studies. No success
were forth coming in the abdominal esophageal studies.

There were no significant side effects observed following the infusion of the contrast medium
throughout our experiment. Neither immediate nor delayed reactions were observed serologically and

histologically. So the procedure was considered to become safer and more useful method and might

be employed clinically.
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Fig. 1 Normal selective anterior thyroidal arterio-
gram in the cervical esophagus of the dog. The
catheter is wedged into the anterior thyroidal
artery, and the peripheral branches (short arrow)
of the hypopharyngeal artery distribute toward
the cranial region and the branches of the thy-
roidal artery distribute toward the caudal region
(long arrow) in the cervical esophagus.
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FEREERSE T, ADE L b ILHl~ % 9em
R & 5% T IR REREERS Y V1T 5
IR & LT EARTERVIONESY Shic
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Fig. 2 X-ray showing capillary phase of the con-
ventional anterior thyroidal arteriogram. A con-
trast medium of 8ml using only Conraxin L was
infused for 30 seconds. X-ray was taken 30 se-
conds after the completion of infusion. The cer-
vical esophagus was faintly opacified and its
opacification was not homogeneous and was ill-
defined.
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Fig. 3 This X-ray shows a cervical esophageal
parenchymogram. Nine ml of contrast medium
containing HCO-50 was infused for 90 seconds
manually. This X-ray taken 120 seconds after the
completion of infusion shows distinct two band-
like shadow (short arrow). The shadows having
a length of &cm could be observed for 10minutes
after the end of infusion. Thyroid gland (long
arrow) also can be seen.
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Fig. 4 This X-ray shows a cervical esophageal
parenchymogram. six ml of contrast medium con-
taining HCO-50 was infused for 30 seconds ma-
nally, This X-ray was taken 90 seconds after
infusion was completed. A distinctive cervical
esophageal parenchymogram was obtained. Two
parallel band-like shadows (arrow), each shadow
being composed of two layers, can be seen. The
shadows have a length of 9¢m from the esopha-
geal orifice to the base of the 5th cervical ver-
tebra. These shadows could be observed for a
total of 10minutes after infusion was completed.
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Table 1 Relationship between the density of opacification and the duration of
opacification using two different contrast media

Time after . T T -__i___ D |
Density of comp]eted infusion 0.5min.| ] min.| 1 .5min.| 2min. I 3min. | 5min.| 7min.| [Qmin.
opacification (grade) . | | - |
1 1 | EE
using HCO-50 (18 cases)| 2.2 2.1 2.0

using only conraxin L (4 cases) 1.7

§ !
1.9 | 1.8 | 1.7 1.7 |
5 1.5 |

1.0 | 1.0 | 1.0 | 0
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Table 2 Relationship between the length of opacified area
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and the duration of

opacification using two different contrast media

—— ~Time after i
completed infusion

Length of 0.5min,. | min.| |.5min.. 2min.| 3min.| 5min.| 7min., | ](Qmin.
_opacified area (em) . . I R R |
using HCO-50 (18 cases) 5.8 5.7 5.6 5.5 5.4 5.3 5.2 5.0

using only conraxin L (4 cases) 5.8 5.7 2 5.1 5.1 4.1 | 4.0 0

a

Fig. 5 These X-rays show a dissected esophagus
(transverse section). They were taken by soft X-
ray method. On the left (a) we see an X-ray
where no contrast medium has been infused,
therefore there is On
other hand the X-ray on the right (b) shows
another transverse section after being infused
with contrast medium HCO-50 and immediately
dissected. We can observe 3 layers in this trans-

no clear structure. the

verse section.

Fig. 3 Relation between density and duration in
selected cases.

7
2 0 : using HCO-50
= (8 cases)
o« .
2 b : using only Conroxin L
s L & o= (3 cases)
——
1+ b \,
Duration(min.)
s 1 > 1
completed 5min. 10min.
infusion

This X-ray shows the esophageal
chymogram of 7.5¢m of the thoracic esophagus
(posterior wall). The contrast medium contained

Fig. 6 paren-

HCO-50 and was infused into the bronchial
artery.
Fig. 4 Relation between length and duration in
selected cases.
0 — -
[ S a : using HCO-50
=R (8 cases)
= AN o b : using nrllgy Conrain L.
g .. “*\ (3 cases)
= S—
. \\
‘.\n\ s e —————4
“
Duration( min.)
i . . "
completed Simin. 10min,

infusion
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Fig. 7 Histological view of the esophagus (x40). Fig. 7 (a). Only Conraxin L had been infused.
Fig. 7 (b). Contrast medium containing HCO-50 had been infused. In the latter there was no
obvious difference and histologically it appeared much the same as the former,
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