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Roentgenologic Findings in Cardiac Area
By

Keiichiro Onizuka and Kenjiro Mori

Department of Radiology, Miyazaki Prefectural Hospital, Miyazaki, Japan

Roentgenologic observations of the mucosa of the cardia were performed on 250 normal subjects.

The right lateral decubitus positions with double contrast were used in the roentgenographic pro-
jection in addition to routine projection.

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

In the right lateral decubitus position with double contrast, the mucosal patterns around the
cardiac orifice were classified into seven types as in Fig. 2.

The incidence of each type was shown in Table 2,

Formation of each type was related to tonus of gastric musculature and not to movement of
lower part of the esophagus.

The type of Ila, IIb and III (group of “star” shadow) was much more frequent in the hyper-
tonic stomach than in the hypotonic.

The type of I and I -+ IIb (group of “circle” shadow) was much more frequent in the
hypotonic stomach than. in the hypertonic.

With cardiac cancers, destruction, irregularity or absence of the mucosa around the cardiac
orifice was noted, and the normal type of the mucosal patterns were destroyed or absent,

For accurate roentgenologic diagnosis of diseases of the cardia, the mucosal patterns and their
types around the cardiac orifice must be carefully examimed in the right lateral decubitus position

and upright left posterior oblique position with double contrast.
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Table I, Age and sex distribution of 250

subjects.
Age Group ,M'a.le Female | Total %
<19 years old 7 5 12 4.8
20 — 29 36 38 74 29.4
30 — 39 29 36 65 26.0
40 — 49 15 36 51 22.0
50 — 59 10 24 34 13.3
60 — 69 3 7 10 4.0
0 < 3 1 4 1.5
~ Total 103 | 147 | 250 | 100.0
/
Fig. 1.
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Fig. 2. Classification of mucosal patterns around
the cardiac orifice.

H A% 2 dee S HERE W80% W6 %

Fig. 3-a. Right ].ateral decubitus position with
double contrast. Type 1.

Roentgenogram shows a few lines of the mucosa,

extending from the cardiac orifice to the body of

the stomach and the circular rims of the mucosal

contour around the cardiac orifice.

Cardiac orifice /

Fig. 3-b. Schema of Fig. -a.
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Fig. 4-a. Right lateral decubitus position with
double contrast. Type Ila.

Roentgenogram shows a few lines of the mucosa,

extending from the cardiac orifice to the body of

the stomach. A few long lines of the mucosa

radiate from the orifice are noted.
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Fig. 4-b. Schema of Iig. 4-a.

TRy GBS0 AbRS. (B6-—a,b

ED]
VAL A 0 X b Hidp itk B 4o~
RgnELRCHS. (BET7—a, b )
VA A LR o IREE T,
BEFEEALL, AR A nEE Al &
L 7z e o ik b hinw. (B8--a, b

535—(55)

Fig. 5-a. Right lateral decubitus position with
double contrast. Type IlIb.

Roentgenogram shows a few lines of the mucosa.

extending from the cardiac orifice to the body of

the stomach. A few short lines of the mucosa

radiate from the orifice are noted.

Iig. 5-b. Schema of Fig. 5-a.
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Fig. 6-a. Right lateral decubitus position with
double contrast. Type III.
Roentgenogram shows a few straight lines of the
mucosa, extending from the cardiac orifice to the

body of the stomach.

Cardiac orifice
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Fig. 6-b. Schema of Fig. 6-a.
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Fig. 7-a. Right lateral decubitus position with
double contrast. Type IV.

Roentgenogram shows a few lines of the mucosa,

extending from the cardiac orifice to the body of

the stomach. In addition other few lines of the

mucosa extend from the orifice in a parabolic

fashion.
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Fig. 7-b. Schema of Fig. 7-a.
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Fig. 8-a. Right lateral decubitus position with
double contrast, Type V.
The lower end of the esophagus and cardiac
orifice are open. The mucosa around the cardiac
orifice are not seen.

Fig. 8-b. Schema of Fig. 8-a.
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Fig. 9-a. Right lateral decubitus position with

double contrast, Type I + IIb.
Roentgenogram shows a few lines of the mucosa,
extending from the cardiac orifice to the body of
the stomach and the circular rims of the mucosal
contours around the orifice. A few short lines of
the mucosa radiate from the orifice are noted in
the circular rim.
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Fig. 9-b. Schema of Fig. 9-a.
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Table 2, Frequency of each type by sex.

Type | Male (%) | Female (95)| Total (%)
I 21 (20.2) | 24 (16.1) | 45 (18.0)
La | 15(14.4)| 10( 6.8) | 25 (10.0)
Ib | 25(24.6) | 88 (25.8) | 63 (25.2)
I 16 (15.4) | 27 (18.4) | 43 (17.2)
vV 2 (1.9 3(2.0) 5( 2.0)
v 0(C0 ) 1(0.7 1(0.4)
I1-+1 b| 24 (23.4) | 44 (30.0) | 68 (27.2)
Total | 103(100.0) | 147(100.0) | 250(100.0)
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Table 3, Mucosal patterns in relation to age.

Type 8¢ | OB SaamPe | napia| 2029 | 30--39 | 40—49 | 5059 | 60—69 | 7T0<
I 45 1 12 10 4 2
I a 25 1] 7 9 3 4 2 0
Ib 63 G 22 20 12 3 0 0
I 43 1 8 12 11 7 2 2
IV 5 0 1 1 1 0 2 0
v 1 0 0 1 0 0
I+1Ib 68 4 24 15 16 9 0 0
Total 250 12 74 65 51 34 10 4
% 100.0 4.8 29.4 26.0 22.0 | 13.3 | 4.0 1.5
Table 4, Number of mucosal lines around the cardiac orifice in right lateral
decubitus position in relation to each type.
Total Number of Lines
Type Number ——
of Cases 1 ’ 2 ‘ 3 4 5 6 7 8 <
1T | 4 | 0 [ 10 | 20 10 4 1 0 0
Ia 23 0 0 1 4 9 7 3 il
Ib 63 ] 1 3 10 21 22 4 2
i} 43 0 5 14 15 6 1 1 il
v 5 0 0 1 3 1 0 0 0
Vv 1 0 0 0 0 0 0 0 0
I+1Ib 68 0 0 3 14 29 17 4 1
Total 250 0 16 42 56 70 48 12 5
% 100 0 6.4 16.8 22.4 28.0 19.2 4.8 2.0
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Table 5. Relationship of the mucosal patterns around the cardiac
orifice with tonus of gastric musculature.
Total Tonus
ETES 'i:'fuagg Hypertonic Stomach | Hypertonic | Orthotonic | Hypotonic ‘ Atonic
| _|(Steer Horn Stomach)|  Stomach Stomach |  Stomach Stomach

I % 45 ( 100) 1 (2.2) 9 (20 ) 22 (49 ) 9 (20 ) 4 ( 8.9)

Tao 25 ( 100) 1 ( 4.0) 15 (60 ) 9 (36.0) 0(C0 ) 0Co )

Ib9% 63(100) 4 (6.4) 20 (31.8) | 26 (41.3) | 11 (17.5) 2 (3.2)

i %: 43 ( 100) 2 ( 4.6) 18 (41.9) 14 (32.6) 8 (18.6) 1(2.3)

V % 5 (100) 0 (0 ) 1(20 ) 1(20 ) 2 (40 ) 120 )

\ | 1 0 1 0 _ 0 0
I+1b%, 68 ( 100) 1 (1.4) 19 (28.7) 27 (39.7) | 16 (23.6) 5(7.4)
Total 251 250 ( 100) 9 ( 3.6) 83 (33.2) 99 (39.6) | 46 (18.4) | 13 ( 5.2) |

Table 6, Comparison of the mucosal patterns around the cardiac orifice in the initial
examination and the second examination a few minutes later or examination
after one swallow of barium following initial examination.

Initial Second Examination
Examination Tor:{l- g;;g;ber I Ia Ib I ‘ v ‘ v i1+ﬁ b| Unknown

I 16 12 1 1 1 [ 1‘“df'{”“———
I a 9 5 1 2 1 '
Ihb 23 18 2 1 2
It 16 2 2 9 2 1
v 0o B | |
A - ——

I+1b | 20 2 2 1 15|
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Table 7, Mucosal patterns around the cardiac crifice in upright left
posterior oblique position with double contrast.
Iiit;sail;l (Number\ Upright Left Posterior Oblique Position
P;':E?Eétr;ls S I Ia Ib m IV ‘ v ‘ I+1b |Unknown
I 37 8 0 2 14 0 1 3 9
I a 23 1 5 4 0 4 1 1
I b 55 2 0 30 14 0 1 0 8
i 35 0 1 a1 0 3 1 4
iy 2 1 0 0 0 0 0 | 0 1
v 1 0 0 0 0 0 0o | 0 1
I-+0b 63 5 1 13 12 0 1 | 25 6
Total 216 17 i 57 155} 0 10 | 30 30
% 100 7.8 3.2 26.3 30.0 0 4.6 | 13.9 13.9 |
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Table 8, Number of lines of the mucosa around the cordiac orifice in upright

left posterior oblique position with double contrast.

Total Number of Lines
Type Number
of Cases 1 J 2 ‘ 3 4 5 6 7 ‘ 8
I | w0 [ 8 | 1 5 2 I |0 |0
_Ia | 18 |1 |1 | 5 3 8 0 o | 0
Ib 46 3| 7 | 5 13 9 b 3 0
] 27 |1 | 6 | 10 6 4 0 0 0
v 1 0 | 0 1 o | o 0o | o 0
v 0 0 | o0 0 0 0 0 | 0 0
[+1b 55 1 [ 5 [ 18 19 8 4 0 0
Total 74| 6__: 27 50 4 | 3 | 1 | 3 | 0
% 100 | 3.4 15.5 28.7 26.4 | 17.8 | 6.3 | 1.7 0
Table 9, Mucosal patterns around the cardiac orifice in
prone position with double contrast.
llili?;l I(Numbar\l Prone Position
DPeozLiltti}(l)trils of Cases/ I ‘ 1a Ib i 1 IV i v [+1Ib |Unknown
I 45 1 0 1 0 | 0 1 2 30
I a 23 0 [ 1 8 0 0 0 1 13
Ib 60 0 | 1 5 12 0 1 1 40
Il 43 0 0 2 9 1 5 0 26
v 5 0 0 0 2 0 0 0 3
y 1 0 0 0 0 1 0 0 0
I+1b | 65 0 0 5 8 0 2 4 46
Tatal 242 1 2 | 21 | 41 2 9 8 158
| % 100 0.4 | 0.8 87 | 16.9 0.8 3.7 3.3 65.2
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Table 10, Mucosal patterns around the cardiac orifice after
one swallpw of barium suspension.
y |Gk — T
' I | Ia Ib r | v | v ‘I+ﬂb‘bnhm“n
I 37 2 1 10 | | [ , 23
I a 22 1 1 | 1 |19
Ib 50 7 | 43
I 32 7 i 25
IV 2 1 | 1
i 0 | |
1+1Ib | 56 2 15 2 | | 2 | 3
Total 199 5 | 0 1 40 4 0 | 3 | 148
% | 100 25 | 0 05 | 2.1 | 20| o | 1.5 | 1734 |

A Mucosal patterns around the card]ac orifice af’te: one swallow of barium suspension.
B : Mucosal patterns in right lateral decubitus position with double contrast.
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Filling phase in upright position. Case 1.

Fig. 10.

Roentgenogram shows an irregular tumor mass
at the lower end of the esophagus and the lesser
curvature below the cardiac orifice.
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Fig. 13. Filling phase in upright position. Case 11.
Roentgenogram shows an irregular tumor mass
in the lesser curvature below the cardiac orifice.

Fig. 11. Upright left posterior oblique projection.
Case 1.
Roentgenogram shows a tumor mass in the
lower end of the esophagus and below the cardiac
orifice. The mucosal patterns around the cardiac

orifice are absent.

4

Fig. 12. Right lateral decubitus position with

double contrast. Case 1. Fig. 14. Upright left posterior oblique position
Roentgenogram shows a tumor mass with a cr- with double contrast. Case II.

aterlike shadow around the cardiac orifice. The Roentgenogram shows an irregular tumor mass

mucosal patterns around the cardiac orifice are below the cardiac orifice. The mucosal patterns

obliterated. around the cardiac orifice are obliterated.
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i li
Fig. 15. Right lateral decubitus position with
double contrast. Case [I.
Roentgenogram shows a tumor mass with a

craterlike shadow around the cardiac orifice. The
mucosal patterns around the cardiac orifice and
its normal type are obliterated.
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Fig. 16. Filling phase in uprnght position. 1[;:15(. |

Roentgenogram shows an irregular tumor mass
below the cardiac orifice.

H .
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Iig. 17. Upright left posterior oblique position
with double contrast. Case III.
Roentgenogram shows a tumor mass in the
lower end of the esophagus and below the cardiac
orifice. The normal mucosal patterns around the
cardiac orifice are obliterated. Therefore, its no-
rmal patterns are absent.
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Fig. 20. Upright left posterior oblique position
with double contrast. Case 1V,

Roentgenogram shows a tumor mass in the le-

sser curvature below the cardiac orifice.  The mu-

cosal patterns around the cardiac orifice are

b

Fig. 18. Right lateral decubitus position with
double contrast. Case 1I1.

Roentgenogram shows a tumor mass in the

lower end of the esophagus and below the cardiac

absent.
P Fem

orifice. The normal mucosal patterns around the
cardiac orifice are obliterated. Therefore, its no-
rmal patterns are absent.

Fig. 21. Right lateral decubitus position with
double contrast. Case IV,
Roentgenogram shows a tumor mass around

the cardiac orifice. The normal mucosal patterns
around the cardiac orifice are obliterated. Ther-
efore, its normal patterns are absent.
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