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Precise diagnosis of the extent of the esophageal carcinoma, such as invasion to the adventitia (A
factor) and lymphnode metastasis (N factor), is very valuable for determining the necessity for
operations and for the planning of radiation therapy, and so can further improve both the survival ratio
and the expectation of prognosis.

Before the advent of CT, there had been .no satisfactory examination which was capable of
diagnosing both the A factor and the N factor. CT is able to visualize esophageal carcinoma with high
accuracy in close anatomical correlation with the surrounding organs. Thus CT proved to be an accurate
method of pre-operatively diagnosing the extent of esophageal carcinoma on both the A factor and the N
factor.

We divided CT figure of esophageal carcinoma into 5 types and 5 sub-types morphologically: 1.
normal like type which could not be ditected on CT image. 2. thickened wall type (a. partial, b. diffuse).
3. tumorous type (a. non-expansive, b. expansive, ¢. compressive and expansive) 4. invasive type and 5.
unclassified type.

The correlation between each CT type and the A factor was studied and shown to be close
correlation between them. The CT findings were studied retrospectively, and the original diagnostic
criteria concerning the A factor was established. This criteria was composed of basic CT findings, that
is, the presence of low density zone by fat tissue, and sub-CT findings such as a. the degree of contact
between the tumor and the surrounding organs, b. the presence of compressive changes of the
surrounding organs, c¢. blurring or irregularity of the wall of the surrounding crgans, d. the contact angle
between the tumor and aorta, and e. the size of the tumors. The accuracy in diagnosing the A factor
according to this criteria was shown to be as high as 90%, and therefore this criteria proved to be very
useful of diagnosing the A factor.

The diagnostic capability for the N factor was studied in regard to both size and anatomical site of
the lymphnodes. In the mediastinum, 55% of all lymphnodes over 1 cm in size could be detected by CT,
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while in the abdomen, 69% of all lymphnodes over 1cm could be detected. And in the diagnosis of the
progression degree of the N factor, CT proved to be capable of showing a relatively high diagnostic ratio

of 66%.

1. #8
11, M&7a b0k
1, IEXfiE
2, friEdiR
3. BEhE
I, &%
1. EHfEO CT &
2, foEHE CT B n R0
3. CT ik aRiliiRoRBAE &L A5 E
1 fEREoRE
2) CTHRGHE .
3 CTRSEL X HESE L 0B
4) CTRGHEE A HETHE
4, CTHi R X 5 A HT2M—Lu LR ER o B i
1) CTFiR=
2) BEOKE XL ARTFHER
3) A HATFREEEOIER
4) BEiEN LB A RTBIE
5 CTwta NRTFZH
1) Vv Ao E X Jls X ORI
2) HE N k2
IV, £%&
V. HE

I. #& -

BEREOEREE, - c/AERE (AEFEF),
Teboe ) vgimE (NRAF) REYERCE
Wi oz Lk, FIECORE, BHERERT
B 5 ERRBHETORE, OWTLEBERED
mE, IHLEFHROHEBCAE S ERT SV, L
L, REEOZHIL, HRLVEEXRICL B
HIEETOIEA D AE L LTiTindbh, SHBER,
) v BB T 5 EY e R R S h
Twishotz, Tibb, AEEECERT
DERY R ELX B LRTRTH-TH, HE
AREOBW I IHEE DR E ™%, 70y voofff
S CIESHE 2O FTE EhTwbin
EED, TOBEREIIMEWEEHLEIDEE W,

BRBEORIET, SR & O A R B A 2
DEWIHE L LT, RERFHIREYS, Hike
B0, RERETEREY R EDALRED, Th
LIEFRIICBEM I DEL ThebhbIEE ST
Wiz, —75, CT ik, BHBEHBEORH 34 5 23,
R OE L ) Ol WHBITEIEL RS, &
EEETOb D, b AERERSE - ofips
FHVERMAEZBEERC, LrdERciiE LA,
BEEOSNEMA~ DR, V v @R, EE
B & OBTEXET 5O FFIRFEE V2
X591 CTHALSE ZofBFHAL, FE
BB O BEIFREATIC AL Ul Rl T EE
LI, CT oFHAMERZRD O THRET
5,
II. X% S CIc)E

19784E 4 Fl X b 19834E10 A Dhdic. CT #JE{T L
o EHREI0060, 7x b e Fl, S SETE
s £ X b PIRRAYHESTEE O HIBA U fe BB FESSRES
oW TC, AR D R o-& b, CT
MRBIOCT ¥l * T, BEHRLL
CT% & %, % TCT60A, GECT/T8800,
Siemens DR-2T#H 5,

1. EHEE

Hi# (Ce) 12 C;~Th,, Ko (Iu, Im, ED &
KBRS 3T Thy, ~Ths, K& SIESE Ths, [
L The, 3 X OfE#EE (Ea) (X Th,» 5 v~
AMEENT, TREREF CTHFAT>2RETL,
RERCTHE LEE LinhH £ index ZIFRE L
7z, index i1, REEEE, AEOKEE, £~
R ARENEZOELER, Ce, luitkiTs5
EHE(EEEERE (retro-tracheal distance, RTD),
K AU ER T kAR EBE (retro-carinal  dis-
tance, RCD) ¥k X O, fE B EAHOMELL T
WAEITHS.

2, friERE

SSREM D R F AL Bl 3 X O X BB B R &
Table lic/@g LI, chbod5b, ARTFOHL



802—(42)

Table 1 Number of operated cases of esophageal car-
cinoma listed by locations and X-ray types

Location X-ray type
PhCe 4 Superficial 9
Iu 9 Tumorous 3
Im 28 Serrated 8
Ei 12 Funnelled 5
Ea 2 Spiral 29

Unclassified 1
Total 55 55
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Table 2 Analysis and classification of normal esophagus on CT

-~

Air i Thickne: f Wall| Width of Index Sh f Esophaj
L($ E:-o:;nagus (%) |of ’Es:ii‘:gzs {m?n) Eslopha:uus (em) Izt'::) an:p:n:tcnic:: L:l:\sdmam
Oval shaped 80 %
.y e *RTD
Round-like shaped 80%
. *RTD N
Iu 85 2 3 1.1£0.3 0.7%0.5 ‘Hb‘ b
J/
Round-like shaped 60 %
i *¥RCD
Im 75 2~3 1.4%£0.5 1.24+0.6~0 7§:
Flat-shaped 60 %
Ei 70 2~3 1.240.3 N
/0
ﬁb Spindle-shaped
2.540.5 \ o
Ea 30 (Eipi.ndle_-sha.;::ed) ;f
Fan-shaped
;\ 20%

density @i ik b, FOME LTHRERY BIR
ZEbx b EHELEEREERND CT &
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Fig. 1 Normal appearance of abdominal esophagus on CT.
A, Spindle-shaped type (arrow).

B. Fan-shaped type (arrow).

Table 3 Results of oral contrast material for CT of the esophageal carcinoma

" : Identification of Identification of
Administration . E . .
stenotic site oral dilatation Total
method
# + - “ + -
A 1 5 12 18 18
B 2 8 12 12 10 22
C 8 6 & 8 12 4 24
D 12 14 & 20 12 2 34
A: Untreated
B: One time administration of 1~2% Gastrografin
C: Continual administration of 1~2% Gastrografin
D: Two times administration of 2% Gastrografin mixed with Alloid G
#: fairly good +: good - poor

EBRLTCR, ROTHFRANrZ 574 vESR
RAD58%THotc, —FH, —MHRAEI45%, EL
Bi13BURERRTH T, Kz, OEILESOIE
Heicglr, Tichh, EMCRT s AEMEE &
B35 s & DEEFIAE HACFTEETH 7o b D
TH, FETH-TodbDr+, R — & L7, +
LIEDBUHEER, 7oA FGEETIRMUY, ¥
Abrw 7374 VERRETIS3% EER TV
DXL, 1EMRASS%, EAEO % T, EBLE

TRELDTRRTHoT, LELD, 7841
FGREFAIRrZS 74 viEOFRE, = i
HIERER D5 VA EEETA~OFFE IO
T, &KH E9"TcO,” » 10mCi B RS0 BB
L, v vF7 54 (1061 RTWERLE,
FE BB i 3 1) B B BRAY RI-antivity 1, %
TcO,~ + 10mCi BEFRFE (56 T, 10+4
DETEBLEETE R otedy, TArgF
GREEHTRBL6 S EHLITERERY S LD,
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A

Fig. 2 Useful index of cervical and upper thoracic esophagus.
A, RTD (retro-tracheal distance).
B. RCD (retro-carinal distance).

A

Fig. 3 New contrast material for CT having adhesiveness to the cancerous
stenosis.

A, Barium study shows spiral type of esophageal cancer in Im (Ei) region.

B. Esophago-scintigram just after swallowing Alloid G mixed with *"TcO7 *
10mCi.
Rl-activity is very high in the pre-and pest-stenotic dilated portion (arrow
heads) and low in the cancerous stenotic portion (arrow).

C. Esophago-scintigram after 30 minutes shows relatively high activity (arrow)
in the cancerous stenotic site contrary to Fig. 3B.

D, CT image, using new contrast material, shows high density spot in the stenotic
lumen of the esophageal cancer.
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Fig. 4 CT of the abdomen after oral administration of negative contrast
material (500ml of fatty acid emulsion, Intralipos) reveals more clearly
anatomical structure, and so lymphnodes can be more easily detected.

A, Lymphnodes (arrow) of the lesser curvature (No. 3).
B. Lymphnodes (arrow) of the left gastric artery (No. 7).

Table 4 Improvement of image quality and detect-
ability of the lymphnodes on abdominal CT by ad-
ministration of negative contrast medium (fatty

Table 5 Definitions of CT types of the carcinoma of

the esophagus

acid emulsion)
Improved | Not improved | Total
Image quality 40 (30) 0 40
Detectability of the
lymphnodes 8 2 10
(Operated cases)

() Casesof markedly improved

BEHOFRAENESF L (Fig 3).

iz, Table 4 (X EERAFIDIES CT w13
SEMERAFERERT, SLBLHELT, &
Bled CT EEEOH Ex R EDiz, &g, 40
B3040 (75%) Tik, BosicbF+ BT
THE CEREERAILRAL, Bk XOROKE
DL ELVCEEOR EAE SR, ¥
o, FEFILOFIR 8 FlTik, BHEOE DR
LT ERBEFEORITBES Linh, Vv g2

rsEom L3 BB h (Fig. 4).
. CT L s mENRIE: WS
D EEORE

FERE, JEE & BB low density zone

1. Normal like type
Tumors which cannot be detected in CT image.
2. Thickened-wall type
Tumors which are visualized as partial or diffuse wall
thickness of the esophagus.
2a. Partial thickened-wall type
2b. Diffuse thickened-wall type
3. Tumorous type
Tumors which are clearly visualized as tumorous
mass.
3a. Non-expansive tumorous type
Tumors which are small in size, and can be
separated from the surrounding organs, and
which do not compress the surrounding
organs.
3b. Expansive tumorous type
Tumors which are of medium size, and which
compress the surrounding organs to some ex-
tent.
3c.  Compressive and expansive tumorous type
Tumors which are large in size and cannot be
separated from the surrounding organs, and
which extensively compress the surrounding
organs.
4. Invasive type
Tumors whose borders are irregular and appear to be
invasive in CT image.
5. Unclassified type
Tumors which cannot be classified as any other type.
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Fig. 5 Identification of esophageal carcinoma on CT.
A, Barium study shows small carcinoma (Ila like type) in the posterior wall of

Im esophagus.

B. CT shows local thickening of posterior wall of the esophagus (arrow).
C. CT of the resected esophagus immersed in the water shows local thickening

coincident with esophageal cancer itself.

DFET HBATHBICRE I i d’, low den-
sity zone DB TCiWboTL, FHEEELD
CT fEnz%, REREZEOEED 5\ 3 FEESE &
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RLO2b, £ (U FAM) BRER (Fig. 8)
ThbH, 3 EEEL BHONCEEE L THRED
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&g < A g & O BETRE CTESIE LD A bR
s o, 3b, BEEMEEEE (Fig. 9B) (28 Hos
Isrh S KER Y I3 0y, RS oEHE{LoD
Wb o, 3c, EHMEIRERERZR (Fig. 9013,



808—(48) HAEFIGRFELME $4% H65

A B

Fig. 6 Classification of CT type of esophageal carcinoma. Normal-like type.
A, Barium study only shows slight rigidity of bilateral esophageal wall (arrows)

and slight irregularity of esophageal mucosa. This spreading superficial elevat-

ed type happened to be found by endoscopic examination of upper G.I. tract.
B, Tumor cannot be detected on CT image, though the tumor must exist on this

slice. Degree of invasion to the adventitia of this case is confirmed Ao (early

cancer) by operation.

Table 6 Correlation between CT types and X-ray types (55 cases)

—— X-ray type Super- ' . Unclas-
— 1le: ] ‘otal

CT type HH"‘"""-H ficial Fumorous Serrated Funnelled  Spiral sified Total
1. Normal-like 2 2

2a. Partial 3 1 4
2. Thickened wall

2b. Diffuse 3 3

3a. Non-expansive 1 1 4 2 8

3b. Expansive 1 1 3 15 20
3. Tumorous .

3c. Expansive

and 1 1 12 14
compressive
4. Invasive 1 1 1 3
5. Unclassified 1 1
Total 9 3 8 5 29 1 55

KIERE © RS> o s S L BEmEE 7 3 # (Fig. 1D 3WTFhoRibBatwboTHh
DTH%, 4. BEE (Fig. 10) 12, EEOLH %, FHEEGIS5FIT A FF D88 L 525w 1)
RETRBERGEYETS 0, L U5, SETE 2B AEOHNEFRIL, Table 70i0< ¢, 3. HEEA
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Fig. 7 Partial thickened-wall type.
A, Esophagogram shows small tumor (Ila like type) in the posterior wall of Im
region.
B. CT shows this small tumor as partial wall thickness in the posterior site at
just below the bifurcation level (arrow). This case is confirmed Ao by operation.

Table 7 Correlation between CT types and A factors (52 cases)

s A factor :
CT type H"""‘-—-—-.._________________-_HH Ay A, A, E Ay Total
1. Normal-like 2 2
2a, Partial 3 1 4
2. Thickened wall -
2b. Diffuse 3 3
3a. Non-expansive 3 2 2 7
3. Tumorous 3b. Expansive 5 9 4 18
3c. Expansive :
and 1 P13 14
compressive :
4. Invasive 3 3
5. Unclassified 1 1
Total 13 8 1 20 52
3961 (75%), 2. BERRER 741 (13.5%), 4. & Table 6%, CT H 4L X K58 L 0IEB]
BER 361 (56.8%), 1. IEHEEE 26 (3.8%) ¥ oWt Lcbochsr, R I Fi4 846
L OS5, SEAREE 141 (1.9%) THo1z, (89%) 1%, CT ETbEEAESE(EELTHIER

3 CTESEE XRESE L OHEM BRE 26, BIOUERER6HAIXELL, —7,
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fo. EEREED 5 b, /MEREOIERE M EE R,
THIp S HIE AT, A, A% 20TH T, IE
EORREREREL IR S % < 186iC, A, 56, A,
96, A 4BITH Y, KIEREDEDEMIZIRM:IER
B 14BIF 1B AsTH - o, BEEUE 3 4l 3
BlEd AT, ABBICRELEARY —7R2EL
T EARERNL, 1A THLN A TH T,
Wiz, ABTENLRTHRS L, FHEER, BEfE
B, EWREERZEROI6MNIZLH AL TFTTAE
TEMES,  &wIERHT, BEARI104+ 9
B Ay Thote, —7, EBERIRMEIERZT 3 X
CRBRER I, 176516625 A, TAETE XS

ol Thbiexl, EREEEEE, ALUT
1400, A4l AETEOCEEN AL, Fig.

T Bl1IDEFIZIE, BofEE ARFE2OWTYH
w7,

HAEFMARFLMIE F4E Le5

Fig. 8 Diffuse thickened-wall type. CT shows
tumor as diffuse thickness of esophageal wall.
This is Ao case.

4, CTFRR < & 5 AR FioR—LMEEER
DIEEF—

o CT A B % retrospective 12 A IBF 31
R L, AT RIS o ¥ 2 1R L7,
DR, AL LI ALTEERY W

Table 8 Correlation between CT findings and A factors (52 cases)

'"“‘“ﬁ‘-______‘__‘_i\‘facmr (cases) A, Ay A A
CT finding — (13) () an i (20
‘ + 7 1 3 1 0
1) Low density zone :
- 6 7 8 1 20
. + 8 8 0 18
2) Tracing of tumor shape :
- 5 0 1 | &
| E
3) Degree of contact Large ! ! 0 : 15
between tumor and Small :
surrounding organs s 12 7 1 5
none
4) Compressive change of + 1 2 2 15
surrounding organs — 12 6 9 5
5) Irregularity or blurring + 1 . 2 15
of surrounding organs - 12 7 9 5
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BEorsE 0 3AETL/Nes b0, THERD
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L, O415ch2041(48.8%) 5% Ay, 2161(51.2%)
B AL LT CRBRICIRAE L 7, O BB N,

Db DAM4B] (84.6%) LM o7, ARTF
B TOBBITRD I » T, FED AEEZE~D
BEER R large (X, 17601561 (88.2%) & Ajic
%<, small or none (X35%F 3041 (85.7%) 7% A,
LIFChotz, EBERIR2001521561 (75%) & A,

Fig. 9 Tumorous type.
A. Non-expansive tumorous type. Small tumor of Im esophagus is seen. It can be
separated from the surrounding organs and does not compress them. This is A2

case.

B. Expansive tumorous type. Tumor of medium size is seen in Ei esophagus. It
can be easily recognized as tumorous mass, having low density zone. This is A2

case.

C. Compressive and expansive tumorous type. Large tumor of Im region is seen.
It markedly compresses the left main bronchus (arrow) and cannot be separated
from the aorta (arrow head) and the other surrounding organs. This is A3 case.
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Table 9 Correlation between CT-determined contact angle and A factors to the aorta (38 cases)

;:;;ﬂ Ao Ay Ay A, Total
*0°~15° 6 1 2 B
16°~45° 4 3 10
46°~60° 1 3 5 .
61°~75° 3 9 5
g 8 8
®o°~ ) ) )

*0° ..... Cases of positive low density zone

rl- .

l ‘-h--- ‘

L Y 4
T ———

Fig. 10 Invasive type. The margin of the tumor is
irregular and it seems to be invasive to the sur-
rounding organs.

i, 32602761 (84.4%) & A LI TFiwsh -1,

Shiz, FHEMREOTRE S X OREEBLDIL,

1960154 (78.9%) & Asic% <, = riekEs
L OKEEZDORBECMD DR LI 4 fl Tk
TAThote, WIZ, ThLORTR%Y AEE, A,
IFH s WTHE Lic, AsBETi2 low density
zone ©H204152041(100%), BfAZEE largel56
(75%), EHZEALDISH(75%), FEEHLDISH
(75%) & 7 » fe, A, LUFHE T3, low density zone
@3261h1161 (34.4%) T &S, L HO

% BAEL 10X L, B E small or none30
B (93.8%), EBEC2781 (84.4%), T#BA{LO
2861 (87.5%) L& Abhic,

Table 9%, Iu T infra-aortic arch v <AL F
DIBEEFNCDONT, FEEO KBRS T 5 kA
L ARTHELYBHN LD TH S, low den-
sity zone DFEFIZ 0" & Licb 0T, 0°~158D
IBIRLTOBITHS, AECHEIMZ L bicw: A
ETERRL Lo TV B, 45° L F 019461441
A LT, 275 A E TR 8 FI&fIA AsTH Y, &
Y IFES L BRI, Shix L, 46°~T75 i1l
Bl 761 (63.6%) 23 ALUTF, 441 (36.4%) »°
AREBFELL, Lidis T, 5Tkt 2 A,LL
THIE3061+2641(86.7%), 60°LL T Tix2541423
Bl (92%) TH -,

2) BEOKES (BAR) + ARFHAN

Table 1012, CT EREED X & & (BTG 31T
BBRAE) L ARTFHBZ A DO THS, 2.9
cm LUF o/ NERE23FH 1941 (82.6%) 13 ALLF
ThH, Tb/PEVL.9cm T 1145104]
(90.9%) 23 A, LITF T, /MERIEE A ETEIE
hrote, =7, EHID IR Adem Bk oK ERE
T, SEAERO 1M AEER 7 FF 6 4
(85.7%)7% Ay T, T +ic5cm BLETITRTA,
Thofe, KEI L AETELIIE, 2.9cm LT,
4.0cm Ll E T & i B2 & b hic 2,
3.0~3.9cm OHFEREEETIE A, ALLITAREZEL
e, ¥, ARTFRBIOMERE DK & X%, Table 10
RTBROIE ABTEIAZL BB EHST
K& 2D, HEAHEBRZR LRI,

3) A RTFRMEEDIER,
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Fig. 11 Unclassified type.

A, Barium study shows very large and polypoid tumor developing in the lumen
of the esophagus.
B. CT shows large tumor (arrow) growing only in the lumen of the esophagus
and the wall of the esophagus (arrow heads) intact.

Table 10 Correlation between tumor size (long diameter) and A factors (52 cases)

Tumor size (cm) ity Ao A A As 'Il:;;I
~1.9 8 1 11
2.0~2.9 2 4 3 12
3.0~3.9 2 6 10 21
4.0~4.9 1 3 4
5.0~ 1* 3
Average 2.0x0.7** 2.9+0.3 3.4=0.6 3.7+1.0

*Unclassified type
**Not including one case of unclassified type

ZWEEER, EAFTRIW L 220FIFTR%E N
BRLAbDTHS,

FERE OB REC S W TIRBEEAVE 1 8
BT R &% 2 bh, Aahic s\ T low density
zone DFT RIZLH] A,LATFTH Y, Fic AJESIT
b £ low density zone O TH -7 Z &b,
APT B2 low density zone OF &> Fv Tz,

Hol

FrRicid, 5% ko CT FiRE»4 L@ fEiE
& ERREEE & DEMBEE DX/, @ KTk L=
[E & pEmAaE, @ fUF, [E KBk
X35 ESELOFHE, X 0D ZhiHERE
BEOREL O ERL, @ BEOAKE X
BFRB)OSFIRENREL, SHbREREMZ
fo.
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EAF RO 12TH% low density zone DFF
R, 1AM E D AT CHh DT, AT
DEFRD1ISL LTHEBTHEALERD, low
density zone OFF R13416ch 204 (48.8%) #1 A,,
2161 (51.2%) 23 AU T LBEL 27cdd, ThF
AOERR L L CBEMCIIEA LETEIFTR
BfF L7z, Table 11i%, low density zone OfEf]
(4160 oHZKTHEIFTR & A RF & MBI
DWTEEHRN L boT, FEBRB%LEOR
REEZFLALLORZEA LI, BEMERE I,
large T& - 7= 17TH#1541 (88.2%) 11 A,, small
TH o T 24BIFR19F1(79.2%)12 AL FTH - 7,
EBZEALD206-R 1561 (75%) »' A;, O 214
1661 (76.2%) 23 AL LA T THh - 7c, FIFRIBEREE
DREER L UTEHLDIZ195141561 (78.9%)
D AT, OTH - 2281 1761(77.3%) 1% A, L)

HAEFRHBF ML F45E Hew

TThote, b, EEDOKE ZFlicik T,

2.9cm LAF /MBS T, BHRIEERGI(30Gy L
B) 2B &, 156141460 (93.3%) 2% ALLTF,

dem Ll EDKIERE T 7 9 6 61 (85.7%) A3 A,
T, WIhd ABTEIHRCH - ook L,

3.0~3.9cm O hfERE TIL1661H 104 (62.5%) H3
AT ES, LUTEDBERREDI, F2T
Table 11 T & <, X 5H3.5cm RIB B %
T - 7P, 3.5cm LA FHICi236141841(78.3%)
23 A LLF, 3.6cm BLEC15615R1261 (80%) A%
Ay TH otz DFIL, BEOKRBIIRICKT 2 6k

MEIOWTIE, Table9 DI &< , low density

zone OFEMNLI6 LA ED2ER & 72 b, A,LLITFi
45°LAF T k106 4 61, 60°LL T T 11164 S 144
(87.5%), T LAF X216 1741 (81%) & 7t -
fo. —7, AJRT6 Ll T 8 4 H1(100%), 61

-

I_.z' ‘5.2 !I

Fig. 12 Cases of no invasion to the surrounding organs (be,low A2).

A, Case of positive low density zone. CT shows small carcinoma of Im eso-
phagus. Low density zone is seen between tumor and aorta, and the other
surrounding organs. A factor of this case is A2.

B. Case of negative low density zone. CT shows tumor with smooth margin in Im
region. Low density zone between the tumor and aorta is slightly obliterated
(arrow). The contact angle to the aorta of this case is only 30", and A factor is

A,
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Table 11 Correlation between CT findings and A factors in 41 cases of negative low density zone

A factor (cases) A, A, A, : Ay
CT finding (6) (7) (8) : (20)
1) Degree of contact between Large 1 1 0 15
tumor and surrounding organs Small 5 6 8 5
2) Compressive change + 1 2 2 15
of surrounding organs — 5 5 6 i 5
3) Irregularity or blurring + 1 1 2 15
of wall of surrounding organs _ 5 6 6 5
Small :
5 3 i 4(3)*
2.9cm> 6 5 3
4) Tumor size Medium 1 3 4
290 4 10(g
(Long diameter) 3'-3.9(%)" 2 ) H ()
Large :
1 !
4cm< ' 6

*( ). Cases undergone radiation therapy
%! (%) a: 3.5cm>
b: 3.5cm<

Table 12 Diagnostic criteria of A factor on CT

Below A,
1) Incases of positive low density zone
2) In cases of negative low density zone
a) Narrow contact with the surrounding organs
b) Neither blurring nor irregularity of the wall of the
surrounding organs
¢) Tumors whose contact angle to the aorta are
smaller than 45° or 60°
d) Tumors of small size

As
1) Incases of negative low density zone

a) Broad contact to the surrounding organs

b) Compressive changes of the surrounding organs
due to the tumor

c) Blurring or irregularity of the wall of the sur-
rounding organs

d) Tumors whose contact angle to the aorta are
larger than 75°

e) Tumors of medium or large size

Bl ETi13F 104 (76.9%) TH -7z, 60°LLTF
T AT, 76 LTk A;DEETH B0,
6I'~75" Tl TFhoXR AL,
DEokigER L b, 2EiE#E% Table 120 2
ELER LT, Tiebb, A,LUToEREELLT,
1) B 5z low density zone DHBRAHHD
(Fig. 12A), % X 02) low density zone D& 5
higwb DTk a) EMEBEO/NRZ50,b) A

Table 13 Diagnostic ability of A factor on CT (52
cases)

Operative
finding | Ay A, As A,
CT diagnosis
Below A, 12 7
A, 1 1 3 20
Total 52 13 8 11 20

Accuracy: g=9l}.4%
oy 27
Specificity: §=34.4%

.20
Sensitivity: 5;=100%

FRSREO TR s L OAERLowd D, c) K
Bk & OEMAEIIS D LR TDo b D,
d) 2.9cm 3 L<I133.5cm LT/ NEEDO LD &
L7 (Fig. 12B). A, Tl low density zone @ %
bhitwboT, a) EREEOKXRS b0, b)
B S0 ESE LR 2B b0 (Fig. 13A), o A
HESEORE RS L ORI Y 425 b0 (Fig
13B), d) K@ik & DEMARETS L ED b O (Fig.
130), € 4dem BlEOKERZS L < 133.6cm Ll L
DOFEREREE L,

1) BWEEC L5 A BRF2H

AW EECE S ARTFLERRIE,
Table 130 Z & < ¢, EFTRIEIFTR 2 2LEE
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Fig. 13 Cases of invasion to the surrounding organs (A3).
A, Case revealing markedly compressive change of the surrounding organs on
CT. The expansive and compressive large tumor is seen in Iu esophagus. It
markedly compresses the trachea antero-laterally, and so RTD comes to be

abnormal.

B. Case revealing blurring or irregularity of the wall of the surrounding organs
on CT. CT shows large turor (expansive and compressive tumorous type) at the
level of bifurcation. The tumor invades into the subcarinal space, and so the left
main bronchus is markedly compressed anteriorly, and also the wall of aorta

comes to be blurred.

C. Case revealing broader CT-determined contact angle to the aorta than 75°. CT
shows large tumor contacting broadly to the diaphragm and the aorta at the
level of the esophageal hiatus. CT-determined contact angle to the aorta is 100",
This case invaded to both the aorta and diaphragm.

THBERRECEHTH DL L, A LHIE
LA TH-7cd D, ALTEHELAMUTT
HolcbDEIEZ LT 5 &, accuracy (152415047
Bl (90.4%) TH -1, ALLT T, 326274
(84.4%) MIERZT, 5flic A;& L false posi-
tive B3 bz, —7F, A TR0 & $LPE2
T false negative i% 7z 22o7z, L 72 235 T,
specificity (384.4%, sensitivity (%100% T % -
e,

5. CT 2 & % N EF&2HR

1 Vv AFioKE flk L U2 E

Fig. 14A 1, V v Aok % X50.5~1cm F
WD DDICONTHE Licd DT, SREFMIC
XOHERINL) vAFoBEY, FFRCTICX

hgl LBIEHRY =T, BfCTl, BREILL
) VAo DDA, CT Tuvw3hbighs
Eht i, BWER TR, SBEE) v HiEo
105, 108, 110TixF 37+ 6 {@16%, 106, 107D
BRE Y v EHEECE21EF 6 1E29%, KaEEA
LETRTVEF12E17% 2T Eith oo, JEHT
b, 2FOI6EFINE3 R ZERL W Ih KL,
JE R & T3 94EF30ME32% I ¥ fe b 5 T,
—7, Fig.14B 1%, lem Ll ok & X 02k
WDWTHhicdOT, FHMTIEXL020 3 @+ 3 ME,
1040 5 e 5 @ & XTI S h, BH AT
9 {Erk 8 {H9% LB T, = Liz, HEIPILR
Eh51.5em Bl ED b DTk, 1020 3#E 318,
104 2 @k 2 8, 358 5 E100% 12458 & h
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Table 14 Diagnostic accuracy of N factor (maximum group of lymphnode metastasis) on CT (50 cases)

Operative
T~ findings | NG N® N Ns (+) N, ()
CT diagnosis
No 13 1(1)
Ny 2 3 1
N, 3 8(6) 2(2)
N, 1 1(1) 8 (4)
N, 1 4(4)
Total 50 (19) 19 13 (9) 10 (4) 6 (6)
CT diagnostic accuracy gg—ﬁﬁ%
Cases of abdominal lymphnode swelling shownin ()i 7 ‘—?3 7%
0/1 3/3 (3/3)

0/1 .
02
@} @/(D Neck 0/6

/@-ufz

Wediastinum 12/70

Abdomen 30,/94

Fig. 14-A Ability of CT to detect lymphnodes
ranging from 0.5cm to 1.0cm in size.

7o, MBI CIx, £5AE ) v o4Eio105, 108, 110
%, %4 8@ 5{863%, 4M@+F 2@, 4{EF2
{ECE16fH 9 fE56%, SERE Y v -<H#in106,
107034 ~« 6 {E 4 {E67%, 7@ 5M@71%, 513
Bk 9 B69% T, HIERM £ T3 33(E=+18/E55%
THote, T, 1.5cm Ll ED T3, 105, 107,
10 F 4« 1ES2Rbhicic T Einh o e, W
ShbiEEIhi, Bfc, 1HFLMEF IE
82%, 2% 5 (@ 4 {E80%, 3 7& 5@ 5{H100%,
7% 6 {E 4 H67%, 8% 418+ 1{E25%, 9,

/ // Neck 8/9 (5/5)

@J& /}/@ __-5/5 (2/2)
C

am m% i),
0/2 () O

y l_,.--— 5/7 (111)

Mediastinum 18/33 (3/3)

Fig. 14-B Ability of CT to detect lymphnodes
over lem in size. ( )---over l.5cm

16%1% ~« 2+ 1 ET, Bjiﬁﬁiéﬁsmisﬁ{@*?
f@69% TH Tz, Fiz, 1.5cm L Eodb ok, 36
1308 & Bt L& <, 1&FTME 2%?2
8, 7%2ME, §H13ME100%I54H Sh, BERILE
HEhs e,

2) mm& N kE2w

Rz, &E N REOZHES3, Table 1402
EL, FME v RENREOBREe-7cb D
ESOEMIT, N BEL196I, N8 2 6, N
1361, Naw B1061, Ny, BE6PITH -7, LR
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IZI1 % 2MRIE, 50614336166% T, &BERT
3 N, 19615136168.4%, Ny 2640, 0%,
Ny 1361 8 #161.5%, Ny, 106 8 #I80%,
Nuw) 6 BUF 4 $166.7% 03 2 Bbhite, iz, BB N
WRBUCHER ) v <R EEh T d 0Tk, 19
BIHR14GI73. 7% E2 S hic, NEFEDOH
Noryy Ny B EAEV Nooy AT & 12 K13 % 2
R, Nao) L EBETX1661H126175%, Ny, LT
HETI340h216161.8% &, HETEDE - OR
Bhoi,
IVv. & %

REROMTERZWNL, HBEHOBRE, F&
DHELEETH 5, EFEYPIESTLHET
BHEHETHY, bAETERNERERE, Vv
MR, WIREES X 02k &5 s
BOARTFIHGBh, “hbofESbeicl b
ETEIRESTOh TS, CTRZAB4R
TR, Lo b IEEEA0IC 2K T8 I
ME—DREE L2 L5, Thbb, CTRERD
DI WEEESRIC L D, BEESIOY vAficiE
BREBT32HERLDDE0 D i, REEHEES
& OFFIFMERRY bILET 2 ENAS T,
AMECBTHHB%OE EEOTER, 90%
D ARFZBWERNE SR, lem L Loy v e
1265%, 1.5cm LL_ETix100% DigiEHnalge T, B
NICBREERETH D LR TE I,

RO CT 2WTh e - Tid, AERIEE
RWERERSRTH LD, BEHSERCELTE
WRHNOWBRNE L e 5T B, TTK, FE
BIZBI3 % CT M523 L OSTEIR % s <
DR LNDD, BB & RO O REE R
CEEEHDOHRT, REFOLODOAE S, BEE
REDGHETFRRERhTWiow, BE LAY
DFFEIFR AT 23 < 4 7x index BB L,
LRBEZObOOBRBE LT, BEHAED
TR E R 3 X OBRIC A8 L2 DR Bki 230
AL, CofMoRER, EEEMCE v EER
Hicdh, HEAERRLBAA, FEOEHEE
OB b RERREO RE R CEERy 23
%, XEREPOC b [ RE OB, CT 280
pitfall £ LTRBEh T\ 55, Bhrotor

HARFEBHRY2ME H44% He s

RENTELY, B v SiEL, <icl
LSR2H) v EiLOBRBBET 50E NP
5. %/, Ce, Iu, ImizBiF 5 index & Lo
RTD (retro-tracheal distance) (32929, 2k [, o
BB CHEEOKE JIELTIAAL, &
H, RERLUHALOHBEYBET s 0EH
TH -7z,

DEWREAREL I S L, BEOREN S
DA A BRI T 5100, Engikiey
BERT 52 EREECT, CT Ll X % s
MOREO I HF, WAL » T4 Ui afilik
REIZFFE L 7o AR LEE - o0& b & B
Thote, ARHTEFR v 757 4 vOREFH
RA, Elcdkiflic7re 4 F GREHOSER
MrMECHEEBCIER, REEOL—-F v
CT @itk ez bhic, LT, BEGHE
FITHH7ARA PG, RIFAF w222
Fa =W oRE AT L, BEXBERA~OM
EENRRIFT, L EREERT 2HZL Y ’
BERABOEEHFELLTTCATLD LERL
7o, =75, LB ST 5 CT BEHEERHI0
ELTOREARORAICL b, BBEXIIUDE
THEACEEED BRI I N AT RE L fe 290, BB
EEEAICE LEE R Lo b3, By
AV =vF—avhFEHEich, & TETY
v SRR OBRICER T, %A —Fvicvb
hoaxXEHELEL LR,

CT 0RERERIICTE T, RSB & 2L
TWABIDRERT —-577 7 rmbhE ot
B, BRHE oS, S R0 Eicy, &
O CTEBOZEAMER LI Zhe 7 —
F7 7 7 MIC X BREBRENEE @R X hoo
b5, EHOOFEFHAL SU1U4N BT hH,
THRT7—-F7727 b b RBERh ot
23, 88 2 R OBERE T 12436 5B T H - - DI
L, B3Rl clsifldh2fic+EYS, &
HADEETILPREABORT WS, Fio, 1 —
Fv CTREL, MHBEAKC X 5 Kilidhco CT
BT, AT RHAEENE A BB A &
LTX hBBRIC & & 2 5 o R, S553H A,
A—sEin Er V58I, L oEVRE
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EEREShAb D EELS,
CTEAEX S AESER & LA, ERHER
3, EREELRELL, BEELTES 28
bOTHH, BEARER ¥ - 3BEEERE, BEOE
MR Mk Lo T, BN o B/ N X TelE
BTH5™, \Ihd ALTT, BopEoic
5ARFRENAELEZONSD, ZhboR
TR ECREARLYHRCELE T 2HEIEE
T, EELORWEEARS I RERENER
THHEVZ LS, Fh, BEMELAEd 0
Th 3T Elen o7, WIhd SR EE
#wo CT &C, BHEREFTR L LAEEIg
A3Lh, BELROZEL, FEFMHOIOHME AR
BEBERICE VT AbA, 20X 5 kBT,
BRI R R 1 2 5B 0B ER O 2L & IR
DOPIEELZTVWALDEEEIRD, 0K
ToWTIE, SEBHRERCLS CT BoZ1L
&, AR b T EBEFEZEA L & DB 2
LTV LERDBH, FERSRIEERG T,
ARENCHYT 2EAI IS DEHE LB,
Wiz, BERMNY 3B HEL0R, ol s
Pk, MoBEYELAHWRGE L EER L
G XBAOEERBEARTEOHBIMY b8 X
5¢LichoThsB. ACTHLSETE, 3b, B
RHEERER YRl wShhoTizis vt
b, ARFLOMEBEELHh, MBI HE A
RFLWoOTREELYRE L, LaLl, BIREE
BETE, ALT, A;OBEXH LD, ARk
CTHR L 22WEEYHATIENLELE
zZbhic, 4%, X W &L OB CTRERED CT 2
iz haict iy, X098 AR
DEHED CT BS5ELLECsb0 L FHEEA
5, EELOWRBE LA CT HgEIR, HokiE
SECLEELT, F ARFOERLY S EBLT
BY, BREXVIAVWbR 2FALTEEL
E25,
ARFEMEEOIFRICDI - T, BF, B
EFoMmBSREZSWORME LTHVLAS
low density zone™~32n A AR & Liz
%, low density zone ®FITIE, 1141 & FEGIEIE
Pien el AT Tehotoz &, Fic AflH
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£ low density zone O TH - F- = L &L, &
FIREREATRE Lz & 0@ 3 R EERIZES
Hidbokz ks, LlL, —FTIE, DAL
WIRRE D A is W ERRIC R VT, Lad R
ABEEY X LEERBERR LRI ERET
1%, =i b low density zone OflH 44ED78.9%
U &L, Tl h b T ALITF2351.2%
2171, As48.8% (204) LBFEL =iz, A8
HICE W REAY BT HEIITR & off AN EEC
Bote, CTRRROBERE, XhTAROE L
DS LOEEENEE LW, HELETE
OFfREAVWAEIDNELE 2, FTRRTS%E L
XEIFFR &L LTEAL, 2HRUEEZETE LD
BWIRIL E Ule, ARKEREOMIGE, Brgd
54 TOMBRY R E Lich, KEko g8mhf
B X 2 EREOFHE 2Nz, BRINOERS
Zhicwic, 4%, KPRoARELT, JIE, X
Bl L« ORI ZIHERELINE L E 2 bR
BA, ZhAbRrIE, ERMEHEGE CTFR & off
ANEETHD, JF, SEIZBICZOMOMR
FBL, EXEOLEHORE, BEMoESRY
X B ERMFHE 2 R, BREETRELA
TRl &k L o BREOTRE, W, HikbU
CAHBEOMMNIRGE, EHZELB I VUroRE L
Dl CT T ROFEEHVEELEbh S, ¥
jo, KEIREEWL, CT#EOESI L Y, $92mm
DEZ O MG & LT, plain CT T
high density ., CECT T3z low density &
LTLELERE S ha s, KEREZSWT
o BEREFEEE, Mo CTRHIROEY, L
BEHEACT DGR W fTo TV ENRE
BThhH ApWEE L b ARTF2ERE,
90.4% L ®E<, HEMHETREH 54, loRilEy
BREECEOT LD ARTFRMBWETHD
EERREL, FHEELLAL, LL, KK
X 5 TH low density zone © ALLTHITix, 21
Bl 51661 (76.2%) D IEZE T, 5 f#l % over-
diagnosis LT3k h, ThHIXBMEER L2
5. ¥fe, AEBTIERNHZKIEE LT, fEE
DEEE (AR BIUKBIKEL OBMBEY
Huichy, 3.0~3.9cm OFREERER 3 L 060" ~T75
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BT, AL, A RE LEENZEORR &
1% z bh, A; & over-diagnosis L7z 5 flidv3
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RT3, BHLDOFEMTE T N
b%<, DTN, N, Thoto, —F, REFD
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REBRETH D, - TEABOE2HIE
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HARRSFHA R SMEE B44E W6
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