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Fundamental Studies on X-ray Findings of Area Gasticae
By

Kanae Yamamoto
Department of Radiology, Nippon Medical School
(Director: Prof. Tatsuo Saitoh)

There are differences of opinion regarding the definition of so-called normal Areae gastricae
inclusive of their origin. For the approach to this problem, 28 human fetuses at 5 to 10 month’s
gestation were used and observations were made of their gastric mucous membrane in the light
of optic microscope and enlarged photographs of mucosal surfaces to find out the development
mechanism of grooves which outline Area gastricae. And then, in order to look into the change of
Areae gastricae incidental to the increase of ages, gastric X-ray films of 40 children’s aged 4 to 12
years were selected and their roentgenological Areae gastricae were classified into various groups.

Results were summarized as follows.

1) Especially remarkable differences in the development of gastric mucous membrane were
found out between the group of 5 months and the group of 6 months and next, between the group of
9 months and the group of 10 months.

2) Structures which were microscopically similar to Areae gastricae were found in many cases
of 9 and 10 months on the pyloric portion.

3) Appearences which were macroscopically similar to Areae gastricae of adults were found in
some gastric foveolae of 9 and 10 months.

4) The original of the grooves which outline Areae gastricae was concluded to he wide
gastric foveolae communicating one another.

5) Roentgenological Areae gastricae were found in cases of 4 vear’s child and it was found out

that children’s roentgenological Areae gastricae were changed adding to their years.
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Months
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9

8

7

6

5
Total 28
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Fig. 1 Double contrast radiograph of the res-
ected stomach(Human fetus of 5 months)

MEmEE LT L. Lasik Hae ke
R2OTYDEIE, 10%Hh0~ ) vOREES BE
BT S M S D R % 77 B BRI 22+ % |
T, el o C, BB O G E
(3% MEfTL, Xk, ZhE2FEpcE;
RLT, BECY T, kv, (Fig.2) o
<, AR RO TR, 28 %13F 5 mf]
Rt L, &8iweounwt, H.E. ffaic k5
HBEALER LT, HoKikihe, BEA4SK
FE S R A B O BB - & b1, dedo

737—(69)

Fig. 2 Cut sections of the opened stomach
g P
(Human fetus of 9 months)
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(A) Magnified optical photograph (A 'case of
9 months)

(B) Magnified double contrast picture(A case
of 7 months)
Fig. 3 Fine unevenness of the gastric mucosal
surface(Human fetus)
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(B) Magnified double contrast picture
Fig. 4 Gastric mucosal surface of the pyloric
portion (Human fetus of 5 months)
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(B) Magnified double contrast picture
Fig. 5 Gastric mucosal surface of the pyloric
portion (Human fetus of 6 months)
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Fig. 6 Cerebral gyri-like pattern on the pylo-
ric portion, (Human fetus of 9 months)

Fig. 7 Network-pattern on the pyloric portion
(Human fetus of 9 months)
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Fig. 8 Schema of fine, long-type bulgings
between foveolae (Body of stomach, H-
uman fetus)
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Fig. 9 Mucosal surface of the corpus: Gastric

foveolae with wide openings communica-
ting with one another (Human fetus of
5 months)
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Fig. 11 Mucosal surface of the corpus(Human
fetus of 7 months)
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(B) Magnified double contrast picture
Fig. 12 Mucosal surface of the corpus (Human
fetus of 8 months)
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(A) Magnified optical photograph
Fig. 13 Mucosal surface of the corpus (Human

(B) Magnified double contrast picture
fetus 9 months)
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Fig. 15 Mucosal surface of the corpus: Closed
gastric foveolae(Human fetus of 10 months)
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Fig. 17 Mucosal surface of the pyloric port-
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man fetus of 9 months)
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the body of the stomach)
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(A) Strict, simple, columnar epithelium (A
case of 6 months)

(B) Strauﬁcd epithelial nuclei(A case of
7 months)
Fig. 21 Histological findings of the mucosa on
the corpus (Human fetus, H.E. Stain,
x 100)

h% (Fig.21AB.) = offRi, ¥ hE 2 o I
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BB 5 BB, BUAITE U\ MRS FIRERE s % o
Tw3 (Fig.22),

() BB X OV MR 0% L

B ARG : Jadk 5 » ABICIE, BANEIL,
HEEEOFCR SRS, BB THoEWV
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Fig. 22 H:stolraglcal ﬁndmgs of the gastric mu-
cosa on the pyloric portion: Stratified,
epithelial nuclei (Human fetus of 7 month,
H.E. stain, x 100)

Fig. 23 Hxstologlcal hndlmgs of the mucosa on
the corpus: Growth of gastric foveola as
the sinking of the surface-epitherium(Hu-
man fetus of 5 months, H.E. Stain. x 100)

FROMME LUBgE sh, 135k BNE~OR

ROEZREShD b0 (Fig.23) b, FTrREL
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(B) Conclusion of foveolar division

Fig. 24 Histological findings of the mucosa on
the corpus: Growth of small buldings at
the bottom of gastric foveolae (Human
fetus of 5 months, H.E. Stain, x 100)
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(Fig.24A.B.),
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Fig. 25 Eveness of the mucosal surface of the
corpus (Human fetus of 7 months, H.E.
Stain, x 100)
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Fig. 26 Subdivision of foveolae by small spi-
culate bulgings on "the corpus (Human
fetus of 9 months, H.E. Stain, x 100)

)

Fig. 27 Growth of small spiculate bulgings on i
the pyloric portion(Human fetus of 10 m-
onths, H.E. Stain, x 100)

S, TDZIT, FEER, HLMMEEh

LEmERLT W3 (Fig.2g).

Radz107 AHICE, B/NEEE DB L\ Bk N
ROMBUIE AR A Ly, HE<hs. B
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(Fig.27).
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DT, ZORWLEDKAE T3,

Btk 6 7 BHICIL, /NERIRR O A/ R RE
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2 S8 SR

(B) A case of 6 months

Fig. 28 Uneveness of the mucosal surface of
the pyloric portion (Human fetus, H.I.
Stain, x 100)

DL MR QMR R L N
RO, Kb odBdbhsn, i
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R WEIRIC s\ TE L.
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Figx, FrEdohL, HAMTE D OKIEKT
3, HEmEo MR, &R, BesTidis
V. NSRS LU BANE oM, bk
MO E R LT w5 (Fig.29),

Fig. 29 Flattening of the mucosal surface and
narrowing of gastric foveolae on the pyl-
oric portion (Human fetus of 7 months,
H.E. Stain, x 100)
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(B) A case of 10 months
Fig. 30 Growth of small spiculate bulgings at
the bottom of gastric foveolae on the py-
loric portion (Human fetus, H.E. Stain,

x 100)
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(Fig.30A.B.),
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(B) A case of 10 months, Body of stomach

Fig. 31 Histological area-like structure divid-

ed by wide foveolae (Human fetus, H.E.
Stain, x40)
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5 s BREERICE - 4 Th B B H
HLRDHIB (Fig.32), [0y, 46k

Fig. 32 Circular sections of glandulous struc-

ture on the corpus (Human fetus of 5 mo-
nths, H.E. Stain, x 100)
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BABNC LoT, BE OIS X OREE O 5 1
i, i OENDD LA, BORBEE R EE
FEMEL .

PR 6 7 BT, IROFEHEIFELL, IRE
DA, BREOHIE E bic, FLWIHEAERLT
W5, IEEEORIRS, AAREH Olcb oo f
<, IREORS ~DREE DL, EFELLTOR
HECIEHYET 20 LATCEDBRS. L
L, BEOMEE, ol E D, BREOK
JEEEHR, MRE LcES 2 co BRIZ HH h
¥, BHEORE X, Ttk RERORENRG
(Fig.33),

et 7 A BEIC, RO ~0RE T
TL, IREEHESHR OB e TEL TV 5.

N B~ gk g, .
e P e
Fig. 33 Longitudinal development of the gla-
nd layer for the bottom of the mucosa on
the corpus] (Human fetus of 6 months,
H.E. Stain, x 100)

ST ST D Nt g
Fig. 34 Marked longitudinal development of
the gland layer on the corpus (Human

fetus of 7 months, H.E. Stain, x 100)

AARBEZ A28 W30% me

Fig. 35 Division and narrowing of glandulo-
us tubules on the corpus (Human fetus of
8 months, FLE. Stain, < 100)

JRAF D4 bR, P4 Wi 3 oyl F TR b
h, BRE 6 » AfCie~, IR, 2Bl
WHEBEEF TS (Fig.34).

fad: 8 7 Ay, B8 oML, HEHE~D
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o B/NEE, 2 @B EosriE U rRRE 235
oLTw5 (Fig.35),

fad 9, 104 A6 Ck, [RE KT~ i

- —

Fig. 36 Eminent development of the gland la-
yer on the corpus (Human fetus of 10 mo-
nths, H.E. Stain, x 100)
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Fe'%znazsun 11 725[164 2 6 2613[4 12172210 3 16[9 205 1123 8 21
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Thickness of the gland eayer of No.21 means 1.

Fig. 37 Comparison of thickness between gas-
tric gland layer and total mucosa(On the
posterior portion of the corpus

B, o, PoiMeir, —BZ Ly (Fig.36),
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(Fig.37) oin<, M4ES, 6 »BHITIE, B
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D, W A E N HAREC RIS 5 %, iR
e o4 < R biie s (Fig.38).

[ 7 7 BOICRE, IRORE X, KEE, B
FERUL RSB Bh 03, RO MR T
5.

Fig. 38 No division of the glandulous tubules
on the pyloric portion (Human fetus of
6 months, H.E. Stain, x 100)
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Fig. 39 Division of glandulous tubuIcs are
scarcely seen on the pyloric portion.
(Human fetus of &§ months, H.E. Stain, x
100)

Flg 40 Clean divison of glandulaus tubules
on the pyloric portion (Human fetus of
9 months, H.E. Stain, x 100)

Gt 8 » BHITIE, BWE/NEER, REsis
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39),
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nd layer to the bottom of gastric mucosa

and narrowing of glandulous tubules on
the pyloric portion (Human fetus of 10
months, H.E. Stain x 100)
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Fig. 42 Changes of thickness of Lamina mus-

cularis mucosa

[ Sach

Fig. 43 Indistinct muscularis mucosa on the
corpus (Human fetus of 5 months, H.E.
Stain, x 100)
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XY, MESHIEEOE I CENTD SRS,
KRR OMER 3, BUTED 2 hERER
L, SO0 AER, Wiz, R/T3is Shiy.
(ﬂ)%ﬁﬁk&ﬁ,EL&EHDQW%EE
MRFANCHIRO K% i 5, ROk
HEfx B3 2R B, Mifastg o —migas
B B X0, HRoMESD, BEEER
— OB LR A AT 5 EE MBS, BB X
OFrAE T RS LBy, BAMCREL TV
BB bh % (Fig.a4), HBLFHE 2861 6 4l
T, TDOWFRIL, (Table2) oMtk 6 » A
D16, FRE9 » A 44, Fa4104 Bo 1 6lc
H5b.
HBLRAE, 6 6 & S MPIREIRTH D, 441
TREMBTIT VIR, 7R 0 2 6l Fug s

) 4k 3 N FEANER
3 . 5 X g B

mucesa on the pyloric portion (Human
fetus of 9 months, H.E. Stain, X 150)

Table 2.

Months (A) [ (B)

10 1/3 2/3

g 4/5 1/5

g 0/6 3/6

ki 0/2 1/2

6 1/5 0/5

5 0/7 0/7
Total 6/28 7/28

(A): Frequency of appearence of the int-
estinal epithelium in the gastric
mucosa.

(B): Frequency of appearence of lymph-
node-like mass in the gastric mucosa
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Fig. 45 Lymphnode-like mass of round cells
in the gastric mucosa on the corpus (Hu-
man fetus of 6 months, HLE. Stain, % 100)
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Table 3. Frequency of appearence of roent-
genological Areae Gastricae in different
age of children

Age o Q Total
0 0/6 0/10 0/16
1 0/1 0/2 0/3
2 o /1 02
3 0/3 0/1 0/4
4 2/5 2/4 4/9
5 2/8 2/3 411
6 0/2 1/7 1/9
7 0/4 3/6 3/10
8 2[5 3/3 5/8
9 3/5 3/7 6/12

10 5/8 1/6 6/14

11 2/4 3/5 5/9

12 205 4/6 6/11
Grand total 18/57 22/61 40/118
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(Buscopan) on representation of roentge-
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R
E é ::- a (=) 04 162 256
225 245 i
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(A)-group Administration of Buscopan (+)
(B)-group Administration of Buscopan (—)
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Tig. 49 Widespread Areae gastricae (10 years
old female)
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Table 6. Current frequency of roentgeno-
logical Areae gastricae in double contrast
picture and so-called spicule shadow in’
barium-filled stomach

Age No. of cases Frequency
5 1 0/1
6 1 0/1
7 3 2/3
8 3 3/3
9 3 23
10 5 45
11 2 1/2
12 3 2/3
Total 21 15/21
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