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Diagnostic Accuracy of Esophagograms in Detection
of Esophageal Carcinoma

Isamu Yamamoto*, Takeo Kukita*, Masahiro Irimoto*, Kyoo Nanaumi*,
Tetsuji Nakajima*, Goro Yamaki**, Takanori Tsukada**
and Hikoo Shirakabe**
*Department of Diagnostic Radiology, Toranomon Hospital, Tokyo, Japan
**Department of Internal Medicine, School of Medicine, Juntendo University, Tokyo, Japan

Research Code No.: 511
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Esophagograms of 77 patients, 10 with esophageal carcinoma and 67 with normal esophagus, were
interpreted by 124 radiologists, gastroenterologists or general practitioners. The interpreters were
asked to search for esophageal carcinoma only with fine mucosal abnormalities in a 10 by 12 inches film
with two spots of esophagograms in each patient, but they were not informed of the number of the
patients with esophageal carcinoma. The interpreters can be classified into 7 groups by the difference in
experience with gastrointestinal radiology.

The average rate of under-reading and over-reading for esophageal carcinoma was 43.3% and
26.6%, respectively. There was a big difference in the rate of under-reading between a well-experienced
group (20.0%) and a less-experienced group (66.2%).

28 of the 124 interpreters were again asked to check the same esophagograrns three months later.
Disagreement of diagnoses between two interpretations occurred in 25.9% of all 77 patients and in
36.1% of 10 patients with esophageal carcinoma.

The rate of disagreement was significantly low in 4 well-experienced interpreters (14.3% of all 77
patients and 12.5% of 10 patients with esophageal carcinoma) and diagnostic accuracy is shown to be
undoubtedly raised by experiences.

12 of the 28 interpreters were shown several esophagograms with other early esophageal car-
cinomas only with fine mucosal abnormalities before repeating the interpretation of the esophagograms
of 77 patients. The under-reading rate for esophageal carcinoma in this group was decreased from 59.1%
at the first interpretation to 32.5% at the second cne. Whereas, the under-reading rate of untrained
interpreters was raised from 36.9% to 43.8%.
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A rather high under-reading rate for early or superficial esophageal carcinoma may be inevitable but
can be decreased by experiences with gastrointestinal radiology. Esophagograms with well visualized
early or superficial carcinoma are necessary as teaching materials for the training of radiology of the

esophagus.

I Lo
XzHics\ i, WEORE L L (under-
reading) &, FAHAE (over-reading) 1%, D
THRBEI X h BT 5 o Lxmbh T3,
under-reading 47z LL 5 LBz, £5L
T overreading 2382 TL % 5, = DfEMIT,
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3, a JELFERTH. b EEES, c. BERL,
D 3BT, EREOL, RE ARELAER
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HRERBIL1I24%TH 5. T h bR HBRIC
b, BEE6lE, EMERSEL ST, &b
CErhz XBRZHERER L L /v - 750%
L7 (Table 1), 10 o HEY A, EHE

Table 1 Classification of 124 observers

Radiologists and gastroenternlogists

A-g E 5 A 1
group with over 10 years' experience 3
Radiologists and gastroenterologists
B, . . . 14
with 5—10 years’ experience
B Radiologists and gastroenterologists 20
: with under 5 years’ experience
C Residents on training 14
General practitioner
D ) ) : 2 33
with over 10 years' experience
£ General practitioner 17
: with 5—10 years’ experience
E, General practitioner 13

with under 5 years’ experience
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FxDEL, LTRSS ENHI06E% B, & E,,
5EUT® B E &L, BBED 7 A—-F%C
&L,

MREEIEGID 5 B, retrospective i X S EE DB
bhic 5 fEGN, ETEELTRREINS, 35
AE0, 1480, 14E1» AF, 2415 A3 2
F6HAMDOEBITHS,

IO R WK

FEEM% EH & 5t L o84 % under-reading,
IEHAEGI 208 F I3 BED B & LB & % over-
reading & 35 &, 4 ¥ EOFEHIL, under-
reading 43.3%, over-reading 26.6% Ca& -7z,
&7 n—7 OGRS Table 2 2R T X 3
2, over-reading 113K & /o2 7o\, un-
derreading WA b E, 7 r—-F itk bicoh
T,20.0%52566.2% & K& IEBDOE R L,

1248 7R 284810, T DITHLD 7 4 Vv AR Bir o7
R 2 EFE L., 188 ORERICE ¥k
BOFEWLLcb ok, 2EEORETCEREL
Y, FRRZOHDFELBHA—TE TS L,
TTERI& A DO RKTA—BEKI125.9%, G104
RITIH36.1%BLEETH 7. TDBEF LA
RXBREWOBRETH Y, D LBZOLHA—

Table 2 Interpretation of 77 esophagograms

Under-reading Over-reading

Average 43.3% 26.6%
A-group 20.0 23.2

B, 28.6 25.8

B. 34.0 26.8

C 443 30.2

D 50.9 25.9

E, 58.8 248

E, 66.2 29.2

Table 3 Personal variation
(Intra-observer error)

Disagreementof  Disagreement of

Observers 77 esophagograms 10 positive films
28 25.9% 36.1%
4
14.3 12.5
(Experts)
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BRI ZhZhl14.3%, 12.5% & EME %R Lk
(Table 3).

2 MFEH Lic28% 1241, BMiO L —= v
TERDIEBCBRE LI, bv—=v 7,
SRIORFER Ui Lt o B R8RS 2,
X, AREHE, UREADIECIOBEERRT
L, EX@BEPOEdiBrngt, =012
% @ under-reading 359.19% %+ £32.5% 1= ¥ 4>
L, over-reading %325.0%7%> 529.6%1c 3 In L
. b=V ERZRFTCWIRWED D162 D%
WTHC#R 1%, under-reading $%36.9% %> 43.8% &
#inl, over-reading #325.3%5>514.0%~ & Jik
DL, LBOKRELE (Table 4),
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DIEFZIER LT HHEOLWRMY, £5kE
DRI > IHERBEC L AFAFEIYRLTCWS
Evz s, AL, BOFEWELALbDETRER
T4 Z L%, under-reading ¥ Bh T, L TH
BbLwdokiswEiFl > LT 5EBMFHME
ETdhh, BB licboildyEgL+sa
&lX, overreading 235 2 D% T, HHMN
IHE &b HREGI L BB L s\ R B B
L#EZDZENTES, Table 512A 7 1L —713
AL2WT, EREEOTHERBEOE MCL B
B E R LIc b DTH D, XBENLTKEBE D
% 15 over-reading (X 4 3 5 % under-reading
DN L, AEWLFEPBE OB IMITIc S
TENRL 5,

Z 0 X 5 7¢ under-reading & over-reading @
HBIBIfRIZ, HEEOBMIEED I —FK L Tvhid,
10 ELThHbbEhsZ L {ambh

Table 4 Personal variation after training

Istreading 2nd reading

12 obﬁ;e}rl'vers Under-reading 59.1% 32.5%
wit
training Over-reading 25.0 29.6
16 observers Under-reading 36.9 43.8
without

training Over-reading 25.3 14.0
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Table 5

PESSIMISTIC READING AND OPTIMISTIC READING
OF A-GROUP

%
1004
m-\\
80-

70

UNDER-READING

60 -
50 —e

@ : Pessimistic Reading
A : Optimistic Reading

40-

30

5&\'\

10 20 30 40 50 60 %
OVER-READING

Table 6
HYPOTHETICAL ROC CURVE OF A-GROUP

r 3

ROC curve : Receiver Operating
Characteristic Curve

==}

=]
1

L]

UNDER-READING
=1

-
=
1
PR e————
[

60

04
30{ aa a

04 ae b, e

10 20 30 40 5 60 %
OVER-READING

AAEFESHAFRMEE 8438 F95

T3 (BhYER#E R R ROC-curve),

COMBYEE LT Table 5B ENiid
D Table 6 ¢, {RD ROC-curve & L TET
HbblLl, dLAZA—F1I3AOHREENIRE
ChbiE, “hbogA 1 >0McmT<ix
TTHB, LLZDL REBLDERLBDHD
i3, COA7A—7IIANOTREENLLTLLRE
BETRWE &, XLEXE2ENL, BWERTE
O ARG EREET, BICE—0BWnk
ERBERBOERNZ EEWE ST 5,

IV. fE6RUES R A%

s, SBIERIO X iR & 0 7 A — 7 RIBER
BAYETRTS, coTlidosr—7 B ¢ B,
¥ B, E & E,xEicE ki, ¥hEBREW,
FEEPIC OV TBEY RS> D ETXEZ L LT
7 SRt

FEAIL, 1.8X2.4cm, AR, EBREEmMO R
WETHDH, EERATIC—KL CREHDEFS
NhDH, TOFREMN2ARy PiRESTWD 7 4
naRFE LI, FOBKRER Fi544.4%,
AZN—784.6%, EZr—720.0%DEZERT
Hotc (Fig. 1,

FEGI 2. 4.0X3.3cm RIER, FEEMO LT
ThBH, BIFMLLEI/ED 2 AKXy b BFHY
Lo, RS —F L CIERE &R
hhhb, COEFAOIFZERIFEN.1%, A
N—FT1269.2%, EZN—7Ti336.7%TdH-
7z (Fig. 2),

FEH3, BEHapHE L7114 ThHAB, &
ENS O RAT - Te IBERDIREE 3 2 A R » P IRE 5
TnB 7406 %HE L, CORFETEYEV
B8 T 1T, dysplasia DB|ETH-7c(1
4E 3 H A0 RE LS ¢iiiE L 200, FFEZEE
GO DOHE, FEb CERAREHOMM A IX-
ghlL, ToEMBEALELL, FlzxlTL T
Tewd, EHAaORATHREMELIZLbNDX
BHETHD. 207 4 LADEZRIZ, AV N —
784.6%, FH41.1%CHh -7 (Fig. 3),

R4, REIEIC BT - & b & LERRD
BErRDH, ZOEHGFEEESHOIDHF
iz LCizys, LOLXBIMENSEREIE L



BBFN584F 9 A25H 1079—5)

PERCENTAGE DIAGNOSTIC ACCURACY
OF POSITIVE CASE 1

100- (124 Observers)

801 average : 44.4%

size of cancer:1.8%2.4cm
60- depth of invasion : m

40- \/\
20- _
s

Fig. 1 An erect R-A-O double contrast view of the esophagus showing a faintly-
outlined irregular-shaped radiolucency (arrows). '

PERCENTAGE DIAGNOSTIC ACCURACY
OF POSITIVE CASE 2

%
100- (124 Observers)
80- average : 49.1%
size of cancer : 4.0¢3.3cm
S depth of invasion: m
60-
40
“~o—>°
20

BB C D E gy,

Fig. 2 a) An erect R-A-O double contrast view of the esophagus showing
irregularity of the wall (arrows)
b) An erect L-A-O double contrast view showing granularity of the mucosa.

ZbhBEGTHDH, FHELRIXS.7T% L BX BYAHB, 20710 20FLRTFH9.2%,
TH -7 (Fig. 4), AZN—7Ti392.3% L &R TH -7 (Fig. 5),
FEFIS5. BE b OR S TEITE & 8 & hicfE EGI6. ERDVFER, EHall1FE1»H
BIT, D256 7 AfirERaTH5, REMM BOX®ETHB, BHEa DR THRIZEROMR
C—HLCIAEDHBERR &, REHDY v A ek b, WEELFR L LRR0ERE Y
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PERCENTAGE DIAGNOSTIC ACCURACY
OF POSITIVE CASE 3

%
100+ (124 Observers)

o]
801 average : 41.1%

size of cancer : Jom
60- depth of invasion : m-like

40
204

Fig. 3 a) An erect L-A-O double contrast view of the esophagus showing an
area of mucosal granularity.
b) An erect L-A-O double contrast view taken 15 months later showing well-
defined superficial carcinoma.

PERCENTAGE DIAGNOSTIC ACCURACY
OF POSITIVE CASE 4

100- (124 Observers) - ‘

80- /\\o—-—-o s

average : 84.7%
40 size of cancer : 3cm
depth of invasion : m-like

20+

T | q

Fig. 4 Erect R-A-O double contrast view of the esophagus showing nodularity of
the mucosa (arrows).

B, HTEYEDLRIXEFREEL T35, ror) oW TORENL, VWAWARGEF TSI
ZOEMOFHELRIES6.5%, AZr—7Tik bhTwb, B2 0 H8E i SUE O R R 2
84.6%TH -7 (Fig. 6), Derror, NEORHIRIE A S EBEBRR R D

V. £ = ZEEEOTRFE—1Z & bz 5 error®, ECGD 2

EFEoZHicksiT28iIZEE D (observer er- Wre, HURERISHT 5 vy b v BREERC O
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PERCENTAGE DIAGNOSTIC ACCURACY
OF POSITIVE CASE 5

% (124 Observers)
1004

)
80 \

average : 49.2%

60
N N,
20+

A B C D E ) { ‘ H ° 4
group _ | e
a b
Fig. 5 a) An erect R-A-O double contrast view of the esophagus showing an
irregular-shaped barium patch.
b) An erect strong R-A-O double contrast view taken 2 years and 6 months
later showing an ulcerative carcinoma.

PERCENTAGE DIAGNOSTIC ACCURACY
OF POSITIVE CASE 6

% (124 Observers)
1004

80 °\ average : 56.5%
60
40+

20

A B C D tgrmup

Fig. 6 a) An erect R-A-O double contrast view of the esophagus showing
narrowing of the esophageal lumen with longitudianl radiolucencies like a
worm track

b) An erect R-A-O double contrast view taken 13 months later showing a
stenotic advanced esophageal carcinoma.
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