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The Relationship of Cardiac Mucosal Patterns of the Stomach
to Respiration
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Roentgenographic evaluation of the cardiac mucosa was made with double contrast technique on 395
subjects without any abnormal findings on roentgenologic examination of the stomach.

The right lateral recumbent positions with double contrast were used in the roentgenographic projection
in addition to the routine examination.

When barium entered the stomach, a few slender, smooth and regular lines of the mucosa were always
observed around the cardiac orifice.

These mucosal patterns around the cardiac orifice were classified into seven types and special attention has
been directed whether these patterns change by respiration.

The mucosal patterns under normal respiration were similarly noted in 84 per cent of the cases by deep
inspiration and 79 per cent by deep expiration.

Transition of the types of the mucosal patterns from one pattern to the other by respiration observed in 16
per cent of the cases by deep inspiration and 21 per cent by deep expiration.

This transition of each type of the mucosal patterns by deep respiration was not related to sex, age, and
tonus of gastric musculature.

In those cases with transition of the types of the mucosal patterns by deep respiration, type I and type I+I1,,
(group of “circle” shadow) are more frequently seen and type II;, (group of “star” shadow) are less frequently
noted in the case of deep inspiration as compared with deep expiration. On the other hand, type II, had a
tendency to increase and type I to decrease with deep expiration.
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Table 1. Age and Sex Distribution of Subjects.

Age(yr.) | Male |Female| Total -4

~ 19 15 18 33 8.4
20 ~ 29 47 56 103 26.1
30 ~ 39 38 52 90 22.8

40 ~ 49 33 56 89 22.5
50 ~ 59 16 31 47 11.9
60 ~ 69 14 9 23 5.8
70 ~ 8 2 10 250
Total 171 224 395 | 100
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Fig. 1 Classification of Cardiac Mucosal Patterns.
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Table 2. Frequency of Various Types of
Mucosal Patterns.

Normal Deep Deep
Type | JXespiration | Inspiration | Expiration
P R, of or [No.of| o [No.of|
Cases | 7% |Cases | % |Cases |
[ 72| 18.2 73 | 18.5 58 | 14.7

Ta 31| 7.8 291 7.3 241 6.1
b 101 | 25.6 99| 25.0 | 117 | 29.6

I 39| 9.9 36| 9.1 28| 7.1
IV 10 2.5 12| 3.1 11| 2.8
)4 5] 1.8 5( 1.3 4| 1.0

I-+0b 137 | 34.7 | 141|35.7 | 153 38.7
Total 395 | 1001 395| 100 | 395 | 10C
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Fig. 2-a. Mucosal Paiterns (Type I 4 I'b) of the Cardia in Right Lateral Recumbent Position.
Roentgenograms of a 28-year-old woman in normal respiration (A), in deep inspiration (B) and

in deep expiration (C).
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Fig. 3-a. Mucosal Patterns of the Cardia in Right Lateral Recumbent Position.

Roentgenograms of a 35-year-old man show Type 1+ II b mucosal patterns of the cardia in normal
respiration (A), Type I in deep inspiration (B) and Type b in deep expiration ©).
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Table 3. Relationship of Cardiac Mucosal Pattens to Respiration.
_§ Deep Inspiration Deep Expiration
Type E% | I .
2'55 I ITa| Ib| T v Vol +1b 1 Ta| Ib| X v v + 18
1 72| 58 0 4 0 0 1 9| 50 0 5 2 1 1 13
a 31 2 26 0 0 0 0 3 0 22 2 0 0 1 6
b 101 4 1 85 3 1 0 7 1 0 90 0 2 0 8
I 39 2 1 4 31 0 1 0 4 1 6| 23 1 0 4
Y 10 L 0 0 3 0 1 1 1 0 0 6 0 2
v 5 0 0 1 0 3 0 1 0 1 2 0 1 0
I+1b 137 6 1 5 1 3 0 121 1 0 13 1 1 1 120
Total | 395 | 73 29 99 | 36 12 5 141 | 58 24 117 | 28 11 4 153
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Table 4. Relationship of Cardiac Mucosal Patterns to Deep Respiration.
Type De p Deep Expiration
Inspiration I Ia Ib I v v I+1b

1 73 47 1 6 3 3 0 13

a 29 0 20 4 0 0 1 4

b 99 1 0 84 3 2 0 9

il 36 3 1 7 19 1 0 5

v 12 1 1 1 5 0 4|

v 5 1 0 0 2 0 2 0
I+1b 141 5 1 15 1 0 1 118
Total 395 58 24 117 28 11 4 | 153

Table 5. Relationship of Cardiac Mucosal Patterns to Deep Respiration.
Type De p Deep Inspiration
Expiration I Ia b I v v I+1b

I 58 47 0 1 3 1 1 5

Ia 24 1 20 0 1 1 0 1

Ih 117 6 4 84 7 1 0 15

il 28 3 0 3 19 0 2 1

v 11 3 0 2 1 5 0 0

vV 4 0 1 0 0 0 2 1
I+1b 153 13 4 9 5 4 0 118
Total 395 73 29 99 36 12 5 141
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Table 6. Relationship of Cardiac Mucosal Patterns to Respiration (Male).

,§ Deep Inspiration Deep Expiration I

Type E % . il

zog I Ta| Ib| T v Vol gy I Ia| Ib| @ v Vol bb
I 28 22 0 2 0 0 0 4 20 0 1 0 1 0 B
Ta 20 2 18 0 0 0 0 0 16 1 0 0 1 2
1b 46 1 1 39 1 1 0 3 1 0 40 0 1 0 4
il 14 0 1 2 11 0 0 0 1 1 2 9 0 0 1
v 5 0 0 0 0 5 0 0 1 1 0 0 2 0 1
v 2 0 0 0 0 0 2 0 1 0 0 0 0 1 0
I+1b 56 3 1 0 1 1 0 | 50 1 0 2 1 0 1| 51
Total | 171 28 21 43 13 7 2 57 25 18 46 10 4 3 65

Table 7. Relationship of Cardiac Mucosal Patterns to Respiration (Female).

5 Deep Inspiration Deep Expiration
Type | § 8
53’7 1| ma| ob| n | v |V |[Lyy 1| ma| o |w|v|L
I 44 | 36 0 2 0 0 1 5 | 30 0 4 2 0 1 7
Ta | 11 0 8 0 0 0 0 3 0 6 1 0 0 0 4
b | 55 3 0 | 46 2 0 0 4 0 0 | 50 0 1 0 4
i 25 2 0 20 0 1 0 3 0 4 | 14 1 0 3
v 5 1 0 0 0 3 0 1 0 0 0 0 4 0 1
\i 3 0 0 1 0 1 0 0 0 1 2 0 0 0
I+1b 81 3 0 5 0 2 0| 71 0 0| 1 0 1 0 | 69
Total | 224 | 45 8 | 56 | 23 5 3| 84 | 33 6 1 71 | 18 7 1| 88
L, B3 Table 6 X 5THS. OEESRFC ST 5%, I+ 0b Bl14f] (42.3
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Table 8. Relationship of Cardiac Mucosal Patterns to Respiration.

Normal Respiration Deep Inspiration Deep Expiration
e R RN RERRHE
Type .
—119]29]39| 49|59 191291394959 1912913914959
I 5(22|17]12| 11| 5| 4|22|18|11|12| 6| 5|12|14| 13| 8| 6
Ia 3| 4| 7| 7| 4| 6| 2| 4| 6| 6| 5| 6| 2| 5] 5| 5| 3| 4
b 627272211 | 8| 5|27 |25|25| 9| 8| 7(32(32|24|13| 9
Il 41 5|10 9| 7| 4| 4| 5| 8| 8| 6| 5| 4| 4] 6 71 3
v Of 6| 1| 3] 0] Of O 6 2] 3[ 0] 1| 0| 5 1| 3] 2| 0
v 0 00 1) 3] 1f0D}] 0D 3] 1] 0 0) 1] 1 1] 0
I1+1b 1539|128 (8 |11| 9|183({39|31|35|12| 6|15|45|31|39|13]|11
Total 33 {103 | 90 [ 89 | 47 | 33 | 83 |103 | 90 | 89 | 47 | 33 | 33 103 | 90 | 89 | 47 | 33
I&I+1b (%) 60.6(59.2 50 |52.8{46.842.4/66.6/59.2(54.4|51.7]51.1/36.4/60.6/55.3| 50 [58.4/44.7|51.5
I, &IV (%) [39.4140.8 50 |46.1/46.8/54.5/33.3140.6145.6/47.2142.6160. /39, 4143.7/48 . 940.4/53.2/48.5
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Table 9. Transition of Mucosal Types Patterns Caused by Respiration.

Deep Inspiration Deep Expiration

Age i Similar Types to | Different Types | Similar Types to | Different Types

(year) Respiration Normal from Normal Normal from T*lclrma]lp
Respiration Respiration Respiration Respiration

~19 33 ( 100%) 29 (87.9) 4 (12.1) 31 (93.9) 2 (6.0)
20~29 103 € 100%) 89 (86.4) 14 (13.6) 77 (74.8) 26 (25.2)
30~3 90 ( 100%) 72 (80 ) 18 (20 ) 72 (80 ) 18 (20 )
40~49 89 ( 100%) 76 (85.4) 13 (14.6) 73 (82 ) 16 (18 )
50~59 47 ( 100%) 38 (80 ) 9 (19.1) 31 (66 ) 16 (34 )
60~ 33 ( 100%) 28 (84.7) 5 (15.2) 28 (84.8) 5 (15.2)

Table 10. Relationship of Cardiac Mucosal Patterns to Respiration.

_§ Deep Inspiration Deep Expiration
Bl & |58 I 1 I |V | V| I _il_a Ib| I | IV |V |
I 19| 14 0 3 0 0 0 2 [ 13 0 2 0 0 0 4
Ia | 19| 1| 15 0 0 0 0 3 0| 12 1 0 0 1 5
ol Ob| 56| 2 1| 48 1 0 0 4 0 0 | 51 0 1 0 4
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