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X-ray VTR Analysis for the Inflowing Movement of
the Contrast Medium in the Esophagocardiac Region
:The Inflowing Movement of Contrast Medium on Healthy People
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The application of S-VHS video system has made it possible to easily detect the functional
disease. Among several position, left posterior prone position where gravitational force could be
ignored, and spontaneous, physiological movement could be registered in the recording of the
esophagocardiac movement. Through the observation and the classification of the movement at
this position, we evaluated the contribution of this method to the assessment, and the study of the
functional diseases such as achalasia, hiatus hernia, and the study of the organic diseases such as
carcinoma. In our present study on normal 60 cases, the time from the inflowing first phase to the
inflowing interrupted phase in the last period becomes longer as the age of the subjects gets older.
The continuous contractive period was divided into three types, shorter type, medium type and
longer type. The shorter type seems to correspond to the type closer to hernia. The longer type

is regarded as the type closer to achalasia.
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Fig. 1 This shows a system of X-ray VTR analysis for esophagocar-

diac region
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Fig. 2 In the contrast medium transillumination method, the movement of the contrast
medium inflow in the esophagocardiac region was recorded on S-VHS VTR at 3rd
oblique position of prone position and the movement image was printed at 2 frames/30
frames (sec) for analysis. This shows a typical example. Point A indicates the inflowing
first phase of barium and Point B indicates the maximum phase of the inflow. Point C
indicates the completive phase of the continuous maximurn phase.
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Table 1 This shows the comparison of the time required for two continuous movements in 60 cases of movement
analysis in the esophagocardiac region. In the continuous contractive period, the cases (5), (29), and (39) with one
asterisk (%) showed extremely long period such as 174 F, 92 F and 142, whereas the cases (6), (8), (11), (17), (30),
(32), (42), (48), and (54), with two asterisks (% #*) had shorter period of 8 F, 8F, 6 F,8F, 4F, 8F, 8F, 6 F and 2 F
respectively. Including the medium period, the movement was classified into 3 groups. The former was closer to
achalasia and the latter was considered to shift to hernia.

The comparison of the time regraded for two continuous movements in 60 cases

Case Age Sex time from inflowing continuous contractive time from inflowing

first phase to inflowing time first phase to inflowing
interrupted phase interrupted phase
Frame/Frame (Sec) Frame/Frame (Sec) Frame/Frame (Sec)

1 57 M 34/30 16/30 50/30
2 57 M 24/30 36/30 20/30
3 38 M 20/30 30/30 22/30
4 45 M 16/30 18/30 36/30
5 26 M 40/30 +174/30 32/30
6 41 M 26/30 *=3/30 24/30
7 42 F 32/30 10/30 38/30
8 38 M 54/30 **3/30 38/30
9 49 M 16/30 14/30 30/30
10 24 M 16/30 24/30 14/30
11 31 M 18/30 **6,/30 18/30
12 54 M 36/30 26/30 28/30
13 59 M 14/30 34/30 28/30
14 59 M 30/30 36/30 40/30
15 47 M 32/30 44/30 28,30
16 53 M 42/30 14/30 44/30
17 5 M 62/30 **3/30 34/30
18 47 M 38/30 24/30 18/30
19 33 M 44/30 13/30 14/30
20 57 F 54,30 43/30 38/30
21 54 M 20/30 36/30 48/30
22 49 M 48/30 22/30 22/30
23 43 M 56/30 24/30 30/30
24 26 M 20/30 20/30 40/30
25 3 M 12/30 13/30 16/30
26 51 M 28/30 13/30 6/30
27 4 M 42/30 12/30 44/30
28 51 M 14/30 22/30 16/30
29 55 M 32/30 +92/30 10/30
30 39 F 28/30 **+4/30 18/30
31 55 M 64/30 14/30 38/30
32 38 M 42/30 *+3/30 54/30
33 53 M 16/30 50/30 64/30
34 30 M 24/30 38/30 18/30
3% 38 M 32/30 23/30 18/30
36 40 M 26/30 28/30 26/30
37 49 F 24/30 16/30 24/30
38 55 F 32/30 32/30 16/30
39 34 F 36/30 *142/30 50/30
40 30 F 14/30 20/30 14/30
41 47 M 22/30 36/30 20/30
42 41 M 32/30 *+8/30 32/30
43 68 F 28/30 24/30 20/30
44 39 M 20/30 26/30 38/30
45 38 F 58/30 14/30 28/30
46 41 M 26/30 26/30 36/30
47 69 F 50/30 43/30 12/30
48 BT M 18/30 =*6/30 78/30
49 54 F 20/30 18/30 26/30
50 2 F 34/30 16/30 32/30
51 54 M 18/30 16/30 26/30
52 59 M 16/30 30/30 16/30
53 63 F 28/30 14/30 40/30
54 59 F 32/30 *+2/30 32/30
55 40 F 30/30 32/30 26/30
56 51 M 30/30 38/30 34/30
57 51 F 22/30 54/30 24/30
58 73 F 18/30 28/30 30/30
59 44 F 32/30 20/30 36/30
60 56 M 32/30 68/30 30/30
Mean 30/30 Mean 29/30 Mean 30/30

(32)
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(4) The movement of the contrast medium inflow in the esophagocardiac region was
recorded on S-VHS video at 3 rd oblique position of prone position.

Long type of continuous

Phase 4 Pl
) contractive period
1.Inflowing first phase
2.Maximum phase
3.Completive phase of continuous maximum
Inflowing |1 phase=Beginning of coniraction
firstphase [N 4.Inflowing Interrupted phase
5.Completive phase of continuous contraction
6.Beginning phase of expansion
=Beginning of inflow
X 3
Maximum |-
5
; 4 6
Contraction |-
174F
Maximum |- 23
Contraction |- 4
! L " 1 1 " j 1 L 1 i T—
0 100 200F/30FSec

(B) X axis shows time (sec). Y axis shows each phase of barium inflow.

Fig. 3 Typical example is shown below. This is the case with long period
of 174 F (Continuous contractive time).

ERESES A 25 H (33)
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(&) The movement of the contrast medium inflow in the esophagocardiac region was
recorded on S-VHS video at 3 rd oblique position of prone position.

Short type of continuous
ticon contractive period

1.Inflowing first phasie

2.Maximum phase

3.Completive phase of continuous maximum
Inflowing {1 phase=Beginning of contraction

first phase 4.Inflowing interrupted phase

5.Completive phase of continuous conlraction

6.Beginning phase of expansion =Beginning of Infow
Maximum = 3

5
Contraction— 8 Fﬁ
Maximum |~ 3
Contractionf~ 4
e e TS S 1 -
0 100 150F/ 30FSec

(B) X axis shows time (sec). Y axis shows each phase of barium inflow.

Fig. 4 This is the case with shorter period of 8 F (Continuous contractive time)
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() The movement of the contrast medium inflow in the esophagocardiac
region was recorded on $-VHS video at 3 rd oblique position of prone position.

Medium type

Phase
1.Inflowing first period
) 2.Maximum phase=Completive phase of
Inflowing 14 continuous maximum phase
first phase =Beginning of contraction
3.Inflowing interrrupted phase
4.Completive phase of continuous contraction
- 2 5.Beginning phase of expansion
Meximum [~ 6.Maximum phase
7.Completive phase of continuous
4 Maximum phase
. 3 5
Contractionf~
14F
Maximum |- 1
Contractionf— 3
L1 11

IS I N N NN (SN SN NN SN N NN |
0 50 100 150F/30FSec

(B) X axis shows time (sec). Y axis shows each phase of barium inflow.

Fig. 5 This shows a medium type (Continuous contractive time)
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Comparison the first period from the inflowing first phase
till the inflowing interrupted phase with the last period from
F/30 FS EC the inflowing first phase fill the inflowing interrupted phase

Fig. 6 The first half indicates the
first period and last half represents the
last period. The subjects in their
twenties, sixties and seventies were
exempted from the comparison
because of scarcity of the subjects.
From the table, it is evident that the
time from the inflowing first phase to
the inflowing interrupted phase in the

about decade
First
50+ period
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last period becomes longer as the age
of the subjects gets older.
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