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A Study of Amount of Information in X-Ray Examination
’ of Gastric Diseases
Akiro Yamamoto

Department of Radiology, Kyoto Prefectural University of Medicine
(Director: Prof. K, Murakami)

Research Code No.: 512
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Gastrointestinal X-ray examinations are widely utilized to find gastric cancers because of the high
incidence of this disease in Japan. Because of the high frequency of this examination relatively high
gonad and bone marrow radiation exposure due to this kind of examination cannot be ignored,

The relationship between exposed doses and amount of information are in inverse proportion, There-
fore, this study of the relationship beiween amount of information and accuracy in gastric X-ray diagnosis
was carried out to determine the necessary amount of information in this examination, To intentionally
reduce the amount of information air gap method is utilized. Five each copies were made from various
original G.I. tract films, and when copies were made air gap is intentionally reduced between original
and duplicating films, The air gaps were 0, 5, 10, 15 and 20 mm. Tifty original films were prepared
thus 250 copies (50 sets of 5 each copies) were made. These copied films were read by 10 radiologists
and results were scored as true positive and false positive.

The results showed that increase of amount of information itself does not mean the increase of diagno-
stic accuracy, Also it is suggested that the limit of diagnostic accuracy lies between 5 and 10 mm air
spaced films. Diagnoses of early gastric cancer and scar of gastric ulcer are easily effected by sharpness

of image, but gastric ulcer are relatively not.
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Table 1 Classification of gastric and duodenal diseases in 50 rases

Disease

Bulb

| Case | Cardia j Body Angle ! Antrum
Advanced gastric cancer 12 [ 2 | 1 5 | 4 | 0
Early gastric cancer 8 i 0 1 2 I 5 0
Gastric ulcer S 4 5 2 0
Scar of gastric ulcer* | 7__: 0 7 0 0 0
Gastric polyp 4 0 0 1 3 0
Gastric diverticulum ‘ 1__! 1L | o 0 0 0
Duodenal ulcer** [ 2 | 0 | 0 0 0 2
Duodenal polyp##+* 2 0 | 0 0 | 0 2
Normal | 6 | . |_ N |
* one case associated with gastric uleer
** one case associated with scar of gastric ulcer
#**% one case associated with gastric ulcer
2508 @ BF L1z 7 4 & AR SOB-So%ic b~ PR BB OR, = v =, KBRS, REE
T L SPEDTRFOA Y LT 7 4 A LB 7 R, URWE Ligke v, B, %
4 5 L ORIFERZE R 72 58 (UF Omm-f, Smm- ot
f, 10mm-, 15mm-f, 20mm- B4 ©0, B ETRE, THES S008, E R

FHOR USEFICLE UESE 7 4 v A Fic s 5
fo. 46 FE0KC 1T in 5 7c 20mm-f s 5 E S
BErIkELD, 7o rakizot bl B
G- TH b LDHIELRTH 5 st Afic 5t
WA L A% TBAL, 5088 T T 5.
20mm-f BRI 15mm-f B4, iz F o
10mm-f Ff, Smm-f Ff, Omm-f PEDlF T T L
Th bt WHERIECED Y, £HEZD
et

@ WMEAE

DAL TR TML, ETREOFEY
Fv, FEEARBEL W OTHEIES e oo, HBTH
SRR E ST A, FAZOMEE, AR 8
H, BHiBI0EHEYH O UHREL, 7EEN
FiREFHEL, AFTAEELCHBCONYR
ATES LG RREER L. Rs7hEm
LA LT RAFCH T 5100, B -
FTARE OBEAR A B, Fi LAY RRT
EHX5ITH L TRV,

[l Ak
WA, &
BROL WP, fk, B, BUEE - M, BK, WG

B, ®REE, B, KB

B, BV -7, +5BlE, -+
PRI, +35% 2V -7, F o
i, %

—

_— UH P9

—

F—a

ﬁﬁ@ﬂﬁ’//{ .
N
7L../

BE

— 1x

® FEE O

WL XA TR E B S A RS S 2
O EAIION T, HSHEBHEER 142 A, 241
A, BEFELTAN, 4%E3 A, 542N, 841 AL
D RERR S i,

o. # g

@ fE8lz ; L A0 MTF

W« PHTRETHE 7 4 A AT, F ) o
FAT 4N ABFTEEO BICIIR T, %



762—(30) B4 B A 2R B418 B8R

1T PO T L e YT TCTCRMTAUR R ':n!!.'ll_‘!! iy
i O CLERACRLM M2 v OO 0T LB RO T
...]Ill'I f]Irl"‘_”-] Ll .!!I.“I:I_, i b

i
T1E] WM

o L A o R
e v

lo mm-f

T

5 mm-f

=]

of reading films copied with various thick acrylic resin frame and microscanned output waves of 0.6 lp/mm lead line chart

inds

0 mm-f
Five kin

Fig, 2
Fig. 2



W F564E 8 H25H 763—(31)
Table 2 MTF of copied films without acrylic resin frame (Omm-f) and
relative MTF of other 4 copied films

e | MTF of copy | Relation of copy film

e 0 mm+f | 5mmdf | 10mmi } 15mm-f | 20 mmef
0.6 0.830 | 1.00 [ 0.83 0.36 [ 012 [ 0.07
0.7 0.826 1.00 0.77 0.23 0.06 o
0.8 0.800 1.00 0.69 0.16 - S
0.9 0.785 1.00 0.63 0.10 — -
1.0 0.754 1.00 0.57 - | - -
1.2 0.797 1.00 0.38 = - -
1.4 0.765 1.00 = = = -

TR WU R D FEGITH B &\ 5 Gl i
B, BHEOAY Or L7 4 L aw vt Li-
BoTHY CHAT 4 A ADRELEETR T
Wh. Dl MTF % Rppichich, #E
7 4 A O = £ 7 X-O mat dupli-
cating LA —FE LT 2 HEGH I ¥s - Lic
LY. ENRER oI ST T v —
b (Funk Type 38, $i/E 0.05mm, 0.6lp/mm~
5.0lp/mm) % 60KV CH:Y LI XEEE A A+ Y
CFNT 4 A E LT, SEOERCH T
A7 4 v 22U U HECHE L, 58E
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2k O EBRISLIZTHY, 740280
F223 20mm-f : 43.8%, 15mm-f : 46.09%, 10
mm-f : 51.4%, Smm-f: 55.4%, Omm-f : 59.2%
T, MESE T ONERRIN4SORTE
H 17 (Table 3).

Table 3 True positive rates for ten readers’
diagnoses as various image quality

! 20 mm-f 219/500 43.8%'

=
10 mm-f 257/500 51.4% .

5 mm-f 277/500 55.4%

| 0 mm-f 295/500 59.2%

E Average 1278/2500 51.1%

AABIIEZ®R%; Table 4 12 75 34°, &b HLW
EZRYRLICLOIEBT, 5HE0 7 4 AR
TR O EH 957.2% Th ot RLBOWIEZR
ZRLIcbDILGCT, 43.6%ThH, BLGED
BB Th ot 1BE A EDRBE I BEPIE
DREWT 4 AR O HCFRR > FREET
579, BoFEEOML 20mm-f $FEHs s Omm-f
BEETHE» 8B LA LR ED, 10mm-f Ffds
B Ommef FEFECTIFE LF U60% DIEEZREY R

AREFRAMRESHEE B0% H35

L7cfle, A L F OFFEE IESIE O b BT
Omm-f FC/e<, Smm-f FCHEHOELELY R
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Smm-f FELDEZR % L THS L,
HMOFELEIPTELELDOIXALF, Aol
DWLB, E, GO3IHTHB. Licho THEN
Omm-f HOEBHE & ARDLBHVIEEERLZLO
A3 bmm-f FETLHR S, L L 10mm-f BT
Omm-f FEDOELHEE L s, £ T Omm-f
HoEZRETELIIMOBS LR LR
W 20X b OFEBROFEHRERIA T S
7 4 b A OBEEIE DR AL 5~10mm £ FEolH
Ch BT EHENERE.

— RV BEGEE o B Il 0 5 3B L Lic b
DIV EZRIFAEFELBREY, SHEHOER
T 20mm-f B (5 BRI BSE © £ LicHE
) wFHE L LT Omm-d Jfr ofic EZ R T
FEL ISR, Omm-f HOFZEN LE b0
V508286 —56 % Th h, WL T o edid
9B—18%, M=K o b D H13G—26%FF7E L1z
(Table 5), .F7z 3 b 20mm-f B o FER N
Omm-f FEOFEBR L AELH VT LEELELD
P50EIF 220 — 4B FE L T A LB T L Th
B, ThbOHEERS L ORETCB T, BT
DEEFCHIA VAT R X i & T HEE,
ThbbiffREoL  EEEBET5 LT, Th
LAFEAETH B & W5 BT CIRBIEEE»E L
CAET BRI TRWE EERLT WS, WL
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Table 4 True positive rates among ten readers’ diagnoses as various image quality

]! Reader (Experience years) 20 mm-f 15 mm-f I 10 mm-f , 5 mm-f (0 mm-f i Average |

I~ A (4 years) 18% B - 0% | 6% 0% | 53.2% |

i B (5 years) 52% 51% 60% 60% 60% 57.2% |
C (2 years) 40% 48% 42% 50% 54% 46.8%

i D (8 years) 40% 50% 50% 56% 64% 52.0%

§ E (4 years) 442 46% 56% 62% 62% 54.0% |

F (5 years) 48% 46% 50% 56% 54% 50.8% |

G (4 years) 36% 0% 46% 48% 48% 43.6%

i H (3 yeas) | 46% 4% 54% | 680% 68% 54.4%
I (1 year) 38% 40% 56% | 58% 64% 51.2%
J (1 year) 46% 50% 50% 10% 58% 48.8%
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Table 5 Comparison of true positive rates for
ten readers’ diagnoses between 20mm-{ and
Omm-f image quality

‘ (1) Increasing true positive rates in Omm-f
[ image quality more than 20mm-f
increasing rate

: 10% 4 cases

i 20% 7 cases |

| 30% 8 cases :

| 409, case: !

, 50? Z’Ca::: 28/50 (56%)

' 60% 2 cases |

i 0% 1 case :
90% 1 case i

(2) Decreasing true positive rates in Omm-f
image quality more than 20mm-f
I decreasing rate

104 6 cases
Qgg/:’ Sca:; 9/50 (18%)

I (3) Unchanged true positive rates between 0 I
mm-f and 20mm-f image quality |
13 cases 13/50 (26%) |

ZE, {HRE DI o bt BRI & o TR
FHREEIR, FEFEPZ T I e =27 » 7
EhickEzZbRhA.
&Lﬁ%ﬂ®mﬁ$%%%ﬁ$”®%%Tﬂh
6 wRd. EFHETEMCT 0mm-f B : 37,59,
15mm-f ¥ : 34.2%, 10mm-f 3 : 35.8% , Smm-f
T :45.0%, Omm-f B : 46.7% L WEQIEE »° BT
B ORIEBRIIER LTW5, FiofsiEy:
RLFMEF T W% &, 10.3%, 7.6%, 4.2%,
4.5%, 4.7% & 20ram-f FET10.3% B - T-{apai:
FhS 10mm-f FEH B2 4 %E B LT3,
K BIIERE T, FhPhoFRRiT12.5%,
12.5%, 22.5%, 28.8%, 40.0% & #4178 @i 1
NERI ERRERL, BEENATERCESET
LEEORE VW LERLTWS, AUEMLE
BERREC OWT L3 Hh, 20mm-f BET18.6
% DIEZED Omm-f PET58.6% & = h dEHi-
ERA LTS, R RE S S B R o
W, RIEDERSE D R it 5 e oA RE MR
TR i b DL, HBETESHL LD L
SRR ST ETHh L. BB TIITES
Rixthzh, 66.4%, 71.8%, 75.5%, 71.8%,

765-—(33)

Table 6 True positive and fales positive rates of
ten readers’ diagnoses for advanced cancer, ea-
rly gastric cancer, gastric ulcer, scar of gastric
ulcer and gastric polyp as various image quality

(1) Advanced gastric cancer

' Image quality |

20 mm-fI 15 mm-f;!w mm—fi 5 mm-f i 0 mm-f |
1 |

| TP(%) | 37.5] 34.2| 35.8 45.0[ 45.7’

|FP.(%) | 103 76| 4.2 45| 4.7/

(2) Early gastric cancer

| | Image quality

‘20 mm-fil‘a mm-f!mmm-fi! 5 mm-f| 0 mm-f|

wg@‘m5 12.5 | 2.5

RR(&\ L2i34| 3.8 |

%afmo

5.7 6.4

(’%) Gastric ulcer

I Image quality l

| 20 mm-fl 15 mm-f‘:wmm-f 5 mm-fj 0 mm-f]
TP.(%) | 66.4| 71.8| 75.5| 71.8| 80.0
FP(%) | 183 164 159 12.1] 7.7

(4) Scar of gastric ulcer

i Image quality

20 mm-f]15 mm-f;w mm--fll 5 mm—f!l 0 mm-f

T.P.(%) | 13.6| 31.4| 41.4| 52.9| 58.6
FP.(%) | 37| 3.0| 3.3 4.2 4.9

(5) Gastric polyp

Image quality ‘

l”O mm-f 15 mm-fl 10 mtn-f' 5 mm~f| 0 rm- f

500‘

TP’/GJ 30.0 | 40.0 | 500‘ 475|
iPPL/)l 09| 07] u7| LI!\U?
80.0% & S5HEE LEMBII TR D <, 20mm-f P

THEIC66.4% & BB OISR T X 7 e
BRIV, BHEORROBA L h O
RTBHRECTHL L EXRLT 5,

TR 2 AR R e 1 - B R & et
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Table 7 True positive rates of ten readers’ diagnoses for site of advanced gasiric cancer, early
gastric cancer, gastric ulcer, scar of gastric ulcer and gastric polyp as various image quality

Disease Site | Case |-

Image quality i

i | : 20 mm-f | 15 mmef 10mm-f | 5 mm-f : 0 mm-f ;
| Cardia 2 | 0% | 6% | ©5% | 6% | 6%
!g:?gced Body | 1 100 100 100 | 100 | 100
el Angle | 5 30 22 24 34 34
Antrum | 4 [ 30 27.5 30 35 40
Cardia | 0 | — — — — =
Early Body 1 20 30 50 40 80
gastric
cancer Angle 2 30 30 35 35 40
Antrum 5 4 2 1 125 1 24 | 32
Cardia | 0 | — — |' —e — ] -
e Body | 4 | 75 77.5 | 85 82.5 | 87.5
nlcer Angle | 5 | 170 74 72 68 8
| Antrum | 2 | 40 55 65 60 | 70 _
| Cardia | 0 — — — — — i
t Scar of Body 7 18.6 31.4 41.4 52.9 58.6
. gastric
' ulcer Angle 0 — — - . - |
' Antrum 0 = —_ — — — |
| | Cardia 0 == = - = - '
| Gastric ' Body 0 - — - i i |
| polyp | Angle | 1 10 o |10 0 0|
| Antrum | 3 | 36.7 50 | 63.3 | 63.3 66.7

LTk 7e (Table 7)., fE7TH 8T 2 41 &
% Borr. IVEICH » 7oh3%, IF2siL 20mm-f FEC
40%, Omm-f BFT65% L ETETORE TH-
o, IR 1ML Borr, THEITH iy,
COBESTEL B0 DIFLR ¥ RLiz. B
5k Borr, THRIIGI, NA260, N 26D
HERCHY, 20mm-f FET30%, 15mm-f FET22
B A, Ommef FET34Y% OFETH - 72,
FFE « BAPTES o 4 vk Borr, M 14, MA2
B, VRE1ATEAROESRELLME-TED,
20mm-f $ET30%, Omm-f FETL0% L 5HFEL b &
B EE R ot SRHORE TG AY
RE « BAFTER O AT T & &t Borr, TR
M o EZRITHEAE D - e, BEE e %
\ Borr. THEIRIVEILIERRMMEL — D7 4 1
ADZTBHT A ERREEE B 2 o, RS
HHED 5 FEOMELANEZRIC R TIL, FAchn
bLTHSEORIF 0L REO LD L ORI

B ER DS ST L Th b, W FHHE
HETIREE 16, Tc OIEBITH 5 20mm-f Ff
20% , 15mm-I FE30%, 10mm-f $#50% , Smm-f
BE40%, Omm-f Q0% & 20mm-f FEH 5 Omm-f
BEECHEW L FZ2REO LA R L. BAS
Tc M2fTHBN, =04 ir 20mm-f 30
%, Omm-f PE40% & {EM10% O L Ted =7,
Wie BEE PR 5 611 e 26, Tc+ 1 341
=, 20mm-f P4 %, 15mm-f FE2 %, Omm-f Ff
32% L EEOEBEINME S O DEEHEL N RIFI
AL OREZRIZERL 5. HETHEBER
B RO IELR ORI HIE, HIFOHE
WL L —Ho7 4 A0 BT H BN 5TRE
AHETHBH, BA, WE - MPTECRE UiclE
=MD 7 4 LA LOBITBRETHS . B
S0 B R 0 BT VR S o BRI e b o AAEET
HHTLLRLTVS. BEEIAT 46, BA
5@, piEH2pTHLEM, RELHEAETOS
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EBEL 7 4 vk O HIRCE B R L
fons, vk Smm RFROZEE (58 & FIH
LEFrolfikEl Ltz k, it Vo1
AN AEEEL T L A RIEE XS TEE L7 4
o (Omm-f) 2R, BEoBE 4B (8
Bk 3 B OB r @A VER L2 L Eh2T
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Z OFHROMEAE | w2 EDOEZRHS51.1
%, BSOS Riflc Omm-f FoBHTE2
59.2% L Ieh otz Z OIRFEE—E -5
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