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Clinical Studies on Computed Tomography (CT) in the Diagnosis
of Lung Cancer, Mediastinal and Thoracic Wall Tumors

Yuzo Hirata

Department of Radiology, Kobe University School of Medicine, Kobe, Japan
(Director: Prof. Shuji Kimura)

Research Code No.: 506.1
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Computed tomography (CT) was performed in 192 patients with lung cancer, 19 with mediastinal tumors
and 13 with thoracic wall tumors. Diagnostic ability of CT was evaluated on these diseases comparing with
conventional roentgenography and angiography, and the findings were also compared with operative findings.

CT was superior to conventional roentgenography in these diseases for evaluating the involvement of
surrounding organs, especially the pericardium, aortic wall, thoracic wall and mediastinal fat tissue, The
findings of CT were reliable to rule out involvement of these organs. Although we used several kinds of CT
equipment, the diagnostic ability of CT depended upon the CT equipment employed.

For evaluating mediastinal and hilar nodal metastases of lung cancer, CT was also superior to con-
ventional roentgenography in the pretracheal, aortic arch and Botallo’s lymph nodes. False negative cases were
frequently experienced in the hilar and subcarinal nodal metastases, not only by CT but also the other
methods.

In mediastinal tumors, diagnostic ability of CT was superior to conventional roentgenography and equal
to angingraphy for the definition of tumor origin as well as for the qualitative diagnosis. Using the technique of
contrast CT, tumor extension to the thoracic wall was clearly reveald in 74 of 95 patients (80%) with the tumors
which involved thoracic wall.

When there was no swelling, it was impossible by CT to diagnose the presence of mediastinal nodal
metastases.

In spite of this disadvantage, CT was more useful than conventional roentgenography especially for the
evaluation of turnor extension and detection of mediastinal nodal metastases.

The results also indicated the possibility of qualitative diagnosis of the tumors.
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Table 1 226 Cases of Lung Cancer, Mediastinal
and Thoracic Wall Tumors

| Lung Cancer 192 C_a;;es(tlcl C.;;se_s-)_*

Adenocarcinoma 60 (14)
Squamous cell carcinoma 93 (19) |
Anaplastic carcinoma 26 (5 |
Others 13 ( 6)
Mediastinal Tumors 19 (19)

Thymoma 11 (11)
Teratoma 2(2)
Bronchogenic Cyst 2(2)
Neurofibroma and Others 4 ( 4)

| Pleural and Thoracic Wall Tumors

i 13 (3 i

! Primary 3(C1
Metastatic 10 ( 2) |

* Number in the parenthesis represents the cases
treated with surgical operation.

@ X#EEPA Ve CT iy

XaREA, B OE « MR, R
lem IR o> IEE - SUMENTEHREY /47 Uiz, W
B, RO ER AR & LR T 7 -
7.

CT fA, LR o mIGF 305 o feis
&, EREEAEn1.0~1.5cm ifg < plain CT
KU contrast enhancement 3% fu - CT ¢V
T CE-CT) % WifF Uiz, RBEA T 1 = $d,
B 1 NieD & 16~26TH 5.

Contrast enhancement (C.E.) 13, &%, ZJ
iR X D 65% meglumine diatrizoate (Angiogr-
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afin®) 100ml % SiEHET 5 HET TR 1.
FRH 50ml % 3 /I THEA Lic iR & billg
U, LA SR A ARt LT 5 ~ 104 T
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Xy arfesc iR ) SliciEA L, TEABRRAHE16~20
WTAFy YR IAD D Fik (CT-Angio) % v
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{Ef CT 3@3 EMI-5005, GE-CT/TX I, &
O TCT-60A/2080CH Y, A% ¢ VEFRITA %20
0, 9, 98, A5 4 AKX % 413mm, 10mm,
10mm, @ o K ¥ X%, EMI-5005(%1.5mm
x1.5mm, GE-CT/TX [}%1.3x1.3mm, TCT-
60A/201x 1.1Immx 1.lmm TH5,
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SAELEIR 14, EOKHIR E 2ok ERERIR 2 BT
H5. FERAPFE, FIEe # (Rik2 ), B
M 4B, FEIE (R 16, Al
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B2y vAREEOBKEEC &, G
Liz. VU vAfiofdick BAMSSEE 5 %
BELL, 0N, HBRE) V48 ER, &
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Table 2 Evaluation of Extent and Necrosis of The Primary Tumor in The Cases of Lung Cancer
—Comparison of Computed Tomography (CT) and Conventional Roentgenography (X-Ray)—
(a) Evaluation in The Cases Treated with Surgical Operation
1) Group A (26 Cases)

T ' X-Ray CT False ' X-Ray False
False | Ealke i Pos. I Neg. Pos. | Neg.
— e TR T T T e

JPeﬂcani 4 7 3 | 1 5 | 2

Aorta i 2 | 4 2 ' 0 ! 4 | 0

Site of ) Other Mediastinal Structures | 0 0 0o |- 0 o | 0

nvasion | f

Mediastinal Pleura | 3 | 6 2 | 1 5 | 1

Parietal Pleura I 5 | 1 5 L0 0 | 1
Thoracic Wall ! 0 5 0 | 0 i 5 l 0

Necrosis 0 0 0o | 0| 0 | 0
Cystic Change 0 0 o | o0 | o | 0
|__Tumor Delineation L7 9 oo 17 L0 1 19

*)  Pos.: positive, Neg.: negative
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2) Group B (1B Cases)

Table 2 (a):

f CT False
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cT i XRay ~ CTFake | XRay _F_‘alse______il
False | False Pos. Neg. : Pos. | Neg. I[
— I __i S A SR B SR R
, Pericard L0 4 0 0 | 1 3
? Aorta P00 |0 0 0O | 0 0
i[ ?Elt‘?a;]?i o {Other Mediastinal Structures | 0 0 0 0| 0 | 0
! Mediastinai Pleura i 0 1 i 0 | 0 | 0 1
| Parietal Pleura 11 1L 0 ¢ 1 ! o0
| Thoracic Wall 13 10 b2
" Necrosis 1 3 0 1 ! 1 | 2
Cystic Change L0 1 0 0 [ 1 0
| Tumor Delineation 2 1 g 0 s 0o 9
Table 2
(b) Evaluation in The Cases Treated with Conservative Therapy alone
1) Group A (73 Cases)
. . @, Pe. Pes Neg. |  Neg. |
; ¥ } Pos. ; Neg Pos. ' Neg |
| sve - T T 2 6 | 82 |
| Pericard 7 6 10 | 50 ;
) Aorta 2 8 | 6 | 55 |
?;t\?as?gn Other Mediastinal Structures 10 | 2 | 8 | 53 |
Mediastinal Pleura 27 | 5 | 6 | 35 !
Parietal Pleura 12 7 | 3 l 51 |
Thoracic Wall 2 6 11 i 54 |
i Necrosis 0 I 0 i 0 | 73 |
Cystic Change 0 ! 0 | 0 | 73 i
. Tumor Delineation B ) 10 ! 35 i S 1 B 20 ?
Table 2 (b)
2) Group B (46 Cases)
- gRay | Pos, Pos. Neg. . Neg. i
Pos. Neg. Pos. i Neg.
s _ —— e —— 1
Pericard ! 2 4 i 0 | 40 '
) Aorta 2 4 ! 1 ! 4
Jite of ) Other Mediastinal Structures | 12 0 0o m
Mediastinal Pleura 15 0 i 0 | 3l
Parietal Pleura 5 1 0 | 40 |
Thoracic Wall 3 5 1 : 37 |
Necrosis 0 o 0 | 37 |
Cystic Change 0 0 : 0 i 16
_ Tumor Delineation 11 32 | ] | 3




1058—(34)

Bl WSO BZE, AR~ OREOH
EoZMNC >, L.

c) Mol fe O BaREREIS v A B Bt

G IEN: « WS, T ol o Kss -
JEREA Ths., heo [@BEo ERERE
Wi, C.E. o%hIR, BEE(IlaEz = 2 5 BiEOHRE
OB OWTHEE L.

fe3s CT & o i > \T, 2 ks
(EMI-5005) & & 3 fR3E (GE-CT/TX 1,
TCT-60A/20) o ZlifE% i+ 5 &, WHEOM
CER £ 0 Tl 2hicoT, WNEvE
2 IACEREME T (ARE) &5 3 AU EMEAR
(BH#E) wwolr, FadtLic.

TeEGRZE BT RGN, BatkoRIFick 5
REGIE, P RS Eoic.

. # 8

@© M iT 5, CT (% & Bl R U W8 X 4R
@, ZWRED G

a) FHEOMBEFHD B (Table 2)

i) FMENCT 5 Bt

92 WA CT B MR (AT 2661&, 43
HARSEE AR (BF) 18Fhc> & Hiif L7

JREREE~DOBE DO F@EDOBE Lk, B
Bx EFs s, AR TXEME T E~I826H
316 (17%), CT <136 (7%), BEATHT
BXRETIEI12661Fh 6 6] (5%), CT &T2
Bl (22%) THY, W& I XHEEIC L
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WAREISH] (21%), BREAHI (6 %) THhoic.
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fEf 1 (Fig. 1D

67 Y. A S° R L@ EMTH S . X
FRlT G (Fig. la) —Cik [EB®RER %55 5 U
EEFLE A BT <, RIS L OPRL R
2tCh A, CT & (Fig. 1b) TiLIEISERER L 1M
&, MERAIEVRBA~ORBEERD 25, L
TR & DR SRR % B, (B
g Th s o L LU, KEIIR~ ORI
Whor i Ehic, ZORRIXERTHERSH
7= (Fig. 1c).

fiEfl 2 (Fig. 2)

i, B LEOMERIREOESITH .
NofHat X% (Fig. 2a), W8 XERE Cix ok
BN gD B2, [EEME R R TlE T
g\, CT {g (Fig. 2b) TiIHEEAN~ DR
ST, TSR & W 2m L85 .

i 3 (Fig. 3)

65tttk AR DREGICH 5 . HediE X
W (Fig. 3a) ©, AHze—JL KM Y v-e
HilEBIL s Th BN, BERELe Rt
»%. CT {g (Fig. 3b) T, HERRIENGEKP,

KEIRE D OSSR X < W L8 5.

b) Vv fiEB OBH; (Table 3)

i) Fiphc i) s 4E) (Table 3a, b)

mptl o s &, X#RE - CT &
E LB L EARD, AR T AR -
By v fifiefl, FAE4B, STV v 2003 fl
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-\ &
a) Antero-posterior chest tomogram reveals tumor b) CT scan clearly shows smooth contour of the
shadow with obscure contour adjacent to the tumor, which is separated from the ascending
mediastinum. It is difficult to evaluate tumor aorta by low density zone, and this indicates no
invasion to the surrounding tissue. tumor invasion.

¢) Resected specimen shows no invasion to the

" ascending aorta.
- L

Fig. 1 A case of lung cancer in the right upper lobe (squamous cell carcinoma).
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a) Postero-anterior chest radiograph suggests invasion to the
chest wall.

-

L&V, BRRIZAT S, AL -GV ‘/’f"i-?liB LI BIEA D 5 e, R bBEMERO N,
Bl, IETFY vtfi2fls, B Hinc # s CT @ THRBINICIRAD Y v AHOKE S13,

b) CT scan shows tumor invasion within the thoracic wall, and
also clarified the extent ol tumor.

I'ig. 2 A case of lung cancer in the right upper lobe (adenocarcinoma)

By, ZhBOPERTIE, CT & - X% L ARF TR 2.5em (O ), BRETIZREL.S
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em (ZIEF) Th-te, ARECIE~ 96, BRI T3 6 T3 ho ey,

—F, XFBIEZ»2 CT BEe e, 49 v CT o E#0 X o 7 vk L5 #5541
AfiftE AT 5 &, ATFTILX3H, BRTI fo. SO CT {§TWd TlER 4 1E2 & v
fchy, Wi CT BRIEZH > XEHEIEHIL, CAEFIENE, A - BWREDRET, ZAFRTY v oS

.
.!g 5 &

l @\ ..
\ll 4V

R e ®Y S~

Th) CT scan shows marked swelling of Botallo’s
node with clear demarcation in the mediastinal
fat tissue and around the descending aorta.

«—a) Postero-anterior tomogram demonstrates massive
shadow around the left hilum.

Fig. 3 A case of lung cancer (small cell carcinoma).

Table 3 Evaluation of The Hilar and Mediastinal Lymphnode Metastasis in The
Cases of Lung Cancer —Comparison of CT and X-Ray—
(a) Evaluation in The Cases Treated with Surgical Operation
1) Group A (26 Cases)

Lymph Nodes | ?':]M‘ | ?5;:2?& | = X l{a"_ i

. ‘ ’ Pos. | Neg. | Pos. i Neg.

Paratracheal: L 0 1 0 0 1 [ 0
R 2 2 0 2 o | 2
Pretracheal o 0 0 0o | o 0 0
Retrotracheal 0 0 0 | 0 0 0
Anterior Medlasunal 0 1 0 | 0 1 0|
" Paraaortic 1 2 0 | 1 0 2 ._;
"~ Botalles |0 2 0 0 1 L
"~ Tracheobronchial: L | 0 | I 0 0 1 0o
R | 3 | 2 ] 2 0 ? |
Subcarinal r_ 5 1 3 1 4 I
“BI‘O-I]ChO] Elln’lo.r.lf;l-l.'.\.f_lj . |_ | _3 . 3 1 4 1 .
R 7 [ & | ! ) 1 >
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Table 3 (a)
2) Group B (17 Cases)
T F -Ray F
T N P LN T
Pos. ‘ Neg. Pos. ‘ Neg.
Paratracheal: L 0 0O [0 | 0 0 0
R 0 o | o 0 0 0
Pretracheal 1 2 [ 1 0 0 2
Retrotracheal 0 0 0 | 0 0 1]
Anterior Mediastinal 0 1 0 0 0 1
Paraaortic 0 0 0 0 0 0
Botallo’s 0 0 0 0 0 0
Tracheohronchial: L 0 0 0 0 0 0
R 0 0 | 0 0 | 0 0
Subcarinal 2 2 | 0 2 | 0 2
Bronchopulmonary: L 0 0 | 0 o | 0 0
R 3 3 | o [ 8 1 o | 3 |
Table 3 (b) Evaluation in The Cases Treated Table 3 (b)
with Conservative Therapy Alone 23 Group B {48 Cases)
1) Group A (107 cases) e T T -
I N . B cT ‘ Pos. | Pos. | Neg. | Neg.
_________ C'l ros. ios_ !Eeg_ lfl_e? | I h Nod X.—Rayl Pos. | Neg. | Pos. | Neg.
X-Ray| pgs, | Ne ‘ Pos ! Ne "Pa;:":%lie_;lzﬁ L 20 | 45
Lymph Nodes | 8 g |1 4 0| 45
Paratracheal: L | 0 | 3 | 0 [ 104 R 1| 2| o35
R 19 4 2 82 Pretracheal 2 5 | 0 11
Pretracheal 2 [ 10 0 95 “Retrotracheal 2 | 1 0| 45
Retrotracheal 2 1 0 104 | Anterior Mediastinal | 4 8 0 | 36
Anterior Mediastinal 3| 2 0 102 | Paraaortic 1 2 0 | 45
Paraaortic 4 [ 9 0 94 | Botallo’s 1 0 0 |
Botallo’s 7 1 1 1 98 ' Tracheobronchial: L 3 200 43
Tracheobronchial: L | 0 | 5 | 2 | 100 | R | 14| 0| 2 | 32
R |12 4| 5 | 8 “Subcarinal 7| 4 0|31
Subcarinal 13 8 6 80 ‘ Bronchopulmonary: L3 o 3 | 32 i
Bronchopulmonary: L | 19 | | 4 84 RI 9 | 0l 2 Li|
R o5 | 1 [ 2 1
20, WikERs 16U, KBRS 16, Kz e -1 ST 84, S - AL IBITH . Mibz

B, HiET1HTCH 1.

i) JEFMHN AT 5 Bt (Table 3¢, d)

ABRCIAC CT JF R, - XERAT oA —3fil % |
HE, XEATREM CUF, AR <)) o
CT prRatE (BAF, ArR “(=)) fihd, %
ool Y oA 6 B, T 6B, & -
K[EZTBTH 7. —F, CT FiR (+) »o
X#HR (=) #h, K- WY v 24,

M

HEO Y v oREEETE, XEEATR - CT ff AR~
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Ly, 45 U < XEREERIE R D R R 45380
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fDEhR v v AT, %< ot CT
AR () o XETRL (=) 61 (BE~ 44f)
WXEATR (+) 22 CT il (=) #il GE~X5
[l S 5] P
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a) Lateral radiograph shows no abnormalities in the

mediastinum.

b) CT demonstrates pretracheal nodal swelling in
the mediastinal fat tissue, which is verified to be

metastasis by thoracotomy.
Fig.4 A case of lung cancer in the middle lobe
(squamous cell carcinoma)

B fifoWic, CT
() B, ZAEL - WY v, <48
Y AR JEN2601 &AL, EE LT RBY

AR (=) o XET I
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.
’ X k

Plain films and

a) Postero-anterior radiograph.
right paratracheal and pre-
It is difficult to eva-

tomograms  show
tracheal nodal swellings.
luate those extent.

S |

II - A

b) CT shows right paratracheal and anterior medi-
Tumor extent including

astinal nodal swellings.
the relation to the great vessels is easily evalu-
ated.

Fig. 5 A case of lung cancer in the right upper
lobe (squamous cell carcinoma)

Hlil-, .f»(i.q?.' & ;(L I’ )(. Y /"1'U1—A 91" [ 13[‘f Ve ual'ra'?) 5

i, AREEAEED ff A R0y o
FilrBhic it <, CT At BRGSO - il
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Fig.6 A case of lung cancer in the right upper
lobe (adenocarcinoma), CT clearly visualizes the

necrotic part in the tumor as a low density area,

Uvﬁ%%%<>¢&1%9,$$WWfCTW

L () 2oXElR (-) g i, X
ﬂ‘ ETAWTHTz. U v AFELRD, CT BT
1:”3“?) T [J_ iz 2E N5 1]|] f;” [7b)] _/’gf]v W& ‘fi’;J‘\-l._ g 2{)@

EEz bR,
fiEf 4 (Fig. 4)

595E Bk, 45 8 ORALF B EE O SEF T
HoH. XEHME (Fig. 4a) - W TR

B he it o fohs, CT {§ (Fig. 4b) T4
Sy U S8t 5 o ERR RN RLER P v v o s EiM A 4

WS, FHICCRBO Y ¥ SEk - BB
RS e,

HEWI5 (Fig. 5)

SURLIME, i ' ORFLBHIO KERICH %

AR 20 0 e 4 e BRALE BR1L

&, Wi R CHifEE v v WA L B
hteny, W Cled oz, CT & (Fig. 5b) ©
V3, GBSV RO U v S EifEA A iR,
DFR G & KEIR - EKEIRE BRIy v
AR T ENNETH B,

c) JEEENBHEE D2l (Table 2)

1) PR i 2 Bt (Table 2a, b)

HIEHOZWNL, ATF266I T X G - CT %
A efhciEZ St BEIBHON, 156X
fife - CT 2 b2 Eh, 20 XEEHS
2 CT {1FZ, o 1fhtiEH: bE L, X
{4 « CT {ollic W6 d e SWHE DL GRS Toh
.

i) JEFIENC AT % Higd (Table 2¢, d)

ATET3BNCIA Ty, CT {8« XHR{% & LBt

K % 58

] 2 s

aRes (Fre "*4121' Ui flidich o tc.  BEE46HC
i3, COT f& - X#{Ek LA (=) FM3r#<,
9 iz CT ;Jr,Lh (+) o XHIR (=) Tho
T,

fiEtl 6 (Fig. 6)

fiEf 2 (Fig. 2) L-—fEflThoh, XEEE
TEBRALIE T, REEEE S E 2 ohic.
CT {gCid i o
oy, BIEHOGFAENWIETHS .

low density area %34

@ SN 5, CT {§ & 5l O IE
X G - 1 AE SR o Hol b

X##f4 (Fig. 5a) T, APFHE - AT Y <8 a) CT {§ & B0 WiRd X 4% o Mol
Table 4 Evaluation of The Mediastinal Tumor -—Comparison of CT, X-Ray and Angiography—
(a) Comparison of CT and X-Ray (Group A, 13 Cases)
cT Posirruilcg. I qu—[rlu?\eg : False ] Negl‘ ‘1151?05 : 1"3’1[5:3 I};harl{;iy
i X-Ray True | False i ]’oslm?%eg False !
| Diagnosis of [Hmur-orlgmallng Tlssue 3 0| 4 0 0 0 6 0 | 6 | 10
Qualldtw(, Dlagnusls Benign 7 0 | 0 0 0 0 1 0 | l_,__l_
Malignant 2 | 0| 2| o o o t| o 1] 3
Tnvasion SWe | o |10 | o 2| o| of ol 1| 1] 3
“Pericard 1 o 6 | 0| 6| 0 0 0 1| 1| 7
“Aotra 10 g8 | o 4] o 0 | 0| 1| 1 | 5
“Thoracic Wall 0 7 0 6 | 0 “_[)—__.-.0_! 0, 0| 6
| Tumor Delmcallon 2 0 10 0 0| o 1| o 1 | 11 .f
" Necrosis 0 |12 o of o 1 [ o of 1] o]
Cystic Change el sl vl olol ol 3l ol sl 4]
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Table 4
(b) Comparison of CT and X-Ray (Group B, 6 Cases)
B _CT ]."os‘l r?‘Neg.__ PosTm?\Teg. N False Iﬁegl‘éh}(’zw. F(z;]llsc )1{211]2::‘”
. X-Ray True ! False . l’ug.[‘ruu?\l(rg. False
: Diagnosis of llmmrnrlgmallng Tissue 2 0 | 1 0 1] 0 3 0 3 4 |
[~ Ql_lail.a_lE'( Diagnosis Bemgn 3 0 I _(]_ _0_ _5 —{]_ __[;_ I [j _(]_ -__(.J”
Malignant 2 o 1| o[ o] o[ o 0 0| 1
Invasion sve 0| 3 il 1 2 [ o 0| 0| o | o ;__.3
Perlcelrd— 1 3 E -—-[—---- 0__ 0 —0_!_“6_.i' 1 | -|- !__2
. TAorta |1 0 | 0 3| 0| o of 2| 2| 5
i Thoracic Wall | 0 | 2 | 2 | 2| 0| 0| o0 o0 ) |4
| Tumor Delineation B R | 0 i_(]__- 6 o[ o 0| 0| o )
| Necrosis o4 i [ o[ 1[0 0o
Cyst_i.c. Change L 0 _I__. 6 01 o [ 0 ol ol o 0
Table 4
(a) ("‘nmparnon 0[ (,1 'mrl Angiography (Group A 'md B, 8 Ca»( 25)
"lhymw.)m’l (hCases) Others (2 Cases)
cT Angio, CT Angio.
Diagnosis of Tumor-originating lmu( OOOODO OOOOO C A A A A
(‘)matlﬁ)f'];gnmn Bemyn N _?._ B ooe O Q .
| Malignant cooce | 000 A o
| Invasion SVC 00AAAA | 00AAAA AA AA
“Pericard | OOA&.O . 7 ? ? ? '_) ‘?_ A@ AT
. TAorta oz_\.AAA ® _-A 299722 | Ae A7
lI10ralr.‘1(; WW O Oz_'\. AAA A A_‘; ;? *;?m‘?m g;g B ___33:‘?—_
[umo: Dehneatlon . B deo 0] B OOOAL_A“ o C)_.A BN __Cgl__
Necrosis OOAAAA CAAAAAA | AA | aa
~ Cystic Change | aanrane [ Anranrsa | Aa | aa
O true positive A true negative ® false positive A false negative
?  equivocal
= R
/
o
PN 4
PR 46;. .ﬁ. - <fam
a) [’“(.)stem‘-anlerior |'adi<.)gr_a.ph 5110\.\’5 the \\'i(le-ning - b) CT 5'"-‘_“'5 !”""a’“"“ tun}or Sh‘ad(_’“' )"“lh clear de-
of central shadow with right-sided pleural effu- e me(l!astmmn, and ?]sn
. pe : revealed the tumor shadow in the paraspinal
sion.  Tumor extent is obscure. area. The tumor is readily differentiated from
the right pleural effusion with its relatively
higher density than of the effusion.
Fig. 7 A case of malignant thymoma,
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l‘; )

|
b)Y Plain CT shows irregular-shaped mass shadow in

the anterior mediastinum.,

i
|

a) Postero-anterior chest radiograph. Plain [ilms

and tomograms show mass shadow extending
bilaterally in the anterior mediastinum. Eva-

luation of tumor extent is difficult,

d) Internal thoracic arteriograph shows tortuous thy-

mic branches. Hence it is diagnosed as a thymic
tumor. It is difficult on angiographic [indings

to differentiate benign from malignant tumor,

c) CT-Angio shows inhomogeneous contrast enhance- as well as to evaluate the tumor extent. At
ment in the tumor shadow, indicating to be a thoracotomy, malignant thymoma was found to
malignant tumor. invade superior vena cava and thoracic wall.

Fig. 8 A case of malignant thymoma.
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(Table 4a, b)
K196, LBIFMC TR IBAL - MRS -
ERWEA MR LS

ABEI3IC AT, PSR~ 0RO A
B+ aiEdRid, CT B2XEE XD RBFTH-
fo. Hpe, CT RCERPELE EZ2Sh, X#t
BCREHD LB ELIAP L S ERNS
<, CT @THZIOXBHBTIER L WO RERIE
Moot AL LT o RmREo 2
Wik, 13641061 (77%) T CT B TiEZHh
OXFETHEL IR

BRF 6 flic it Tk, CT {8k X§EE o Boi—
FLigholcb o, FHFHHEACKRTI~ 34
AL, WThd CT#TIEZ (TREBH) »o
X cg MR ShIEHTH - 7.
IR R O X R, EEEE 3 filh, Mok 2
B, ML - KA 2 FITh -t SeAEHi S L
ToOfEEERGH, 6fif CT & Tk £41F
2, X#ETuleplifsIhi.

fEF 7 (Fig. 7

55iEActE. EAENIRIEORERITH 5. Bl X i
{# (Fig. Ta) Tk R0 1K, KoKy @
w70y EEHERRI ATk, CT &
(Fig. 7b) T g0 FEFEA -~ BiRAED W]
e, BakiEELEZCENIRS.

b) CT {§ & M54 o zhiit (Table 4c)
WalilE 6 61 o> FgA:i0r () ot CT
& - mEEPSE &b 2 T aETh- 1.
CT i k52, o SIER 2B ¥ L
THI7eN, IR RS C LB o S Ak i s i
BRCThsz & L bEZW LI

MlpEo B2l LT, CT {& - mAes
MaE L eprh2fAGEZBHITHY, FBRIE
L<67% (66IH 461 Thoie.

¥ 7o S~ OB OFKOBWNL,
W TR ERKEIRD A O Tl REETH - 7.
Fhicg L, CT ETRIFZRAE L, LDS
~OREETABE, BETHHAIH T,
TSI, 45 o 5 e - B o BT
1X, CT @cikfalBien 1 6, mEsEEgciids
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fatEr 2 BICh - 1.

il 8 (Fig. 8)

40 . EENIRE o fEFITh D . BEX
#ig (Fig. 8a) CHthmw By B art, i
PR - PEBHEESE I B 22 Tlgvs, Plain CT g
(Fig. 8b), CT-Angio {%& (Fig. 8¢) T, JEiit
REIR O AT RIIR A T ~EBE LT RF L
TWw5s Z eh BT, M BiREs %206
R, WFoOTEE, PBEDOARESE s L,
o BEEE 2 B A . NIRENIR S (Fig.
8d) TIXMIMREA REBIRE L TR Hh, K
JEE L 2T s, R EBEoENIRETH
L. TR T, OAME - M @iE4 pLic 5
EHERETH - 1o,

@ RO B T 5, CT 4 & Bajli

Table 5 Cases of Pleural and Thoracic
Wall Tumors

| Thoramc W;ll] Tumor

11 Celses ( 3Cases)

‘ Ple ural Tumor 9 ( D)
i Lung Cancer adjacent N I
| to The Thoracic Wall | 82 (19)
‘ Total 9‘)Cases (2) Cases)

# Number in the parenthesis represents the
cases treated with surgical operation,

Table 6 The Effect of Contrast Enhancement for
Tumor versus Surrounding Structures in Pleural
and Chest Wall Neoplastic Lesions

Plam CT Comrasl cT
150 — low 10 Cases (ll%:]
high — is0 0
Ny low
low - low 4 4
low — 150 12 (12)
A" high
is0 — high 27 (28)
high — high 2 (2)
is0 — iso 40 (42)
Total 95 Ca;es(lOO/a )

* iso: isodense wnh 'urn:mnd:g muscular structures
* low: less dense than surrounding structures
# high: more dense than surrounding structures
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O Wi X #ig o Hogehes) (Table 5, 6)

g, Bk - Bafs~ R O HEd b f R I

$95HCd % (Table 5).
&SRR L.

N5 o> AE R A B W3 5 fowbin, A i
BT, BEEE G o CT {l% fiEfifiiko zh k1t
BT,

Table 6 iz, C.E. Jlif7aitko CT fifi% bz L
7-fE A 4. Plain CT 774 (81%) OIE
e, [EEH > & BaBEL isodensity % 5L L
fo. C.E. @ X b JEEH CT fifiod s kA% 2
DIFEFNE A6 (422), HRTHET % @b
Bli1460 (15%) ¢, plain CT & {f, G550
(68%) iJEiH & Wk CT filiod > v [k
WAAE S L. 2 ob19f] (20%) it

T, JEER ORI OfEAED & CT Clfis
AEJEEIPH I B0 & e b, §I80% 1% CT (Tl
MR A B LiSc., —7), XEUEctRfp% 2
W LBl 1l 3 e je.

JasEns S Ml ~ o fEEERE,  * fdilipgs B g
BE~OFAH OGO BEREY, Tl o
L, CT %L X§5%s g3 % & Table 7 @
M<ThHn. Bz o 2 5 B8 FHTiiEe
Shfc s, CT &« XS E & £fEs Sh
fo. —IFEMRC T ENE A @ o b o f1TEIS R T

L, BB (BB 12 CT {84 fﬂ x%ﬁz{%’ll
-fﬁlif* CT {goWiEnEh i, R 1A

& O PI226 T AT B

Table 7 Evaluation of Tumor Extent in The
Cases of Pleural and Thoracic Wall Tumors
—Comparison of CT and X-Ray in The Cases
Treated with Surgical Operation (22 Cases)—

Cases Diagnosed

Findings at Thoracotomy Correctly
CT X-Ray

(+) | - .

Invasion to The 5 Cases S |
Parietal Pleura | (—) ; -
e e e Cases 13 b

+) - )

Adhesion to The 2() Cases . 18 18
Parietal Pleura | (—) 0 0

| | 2 Cases
Tumor Delineation |

16/22 0/22 |

FAR PR S B s ERE T4 5115

a) Postero-anterior radiograph shows the tumor sha-
dow in the right upper lobe, suggesting tumor

invasion to the thoracic wall.

!urp-ﬂnrﬂ-“l

I!'*il]i‘"

7
ﬂ?* .

i ,k__.._. an-ﬁ

b) CT demw:lslratm; the tumor shadow cx[endmg{ to

the lateral border of the rib, which suggests the
invasion to the thoracic wall. While no inva-
sion was found at thoracotomy.

Fig. 9 A case of lung cancer in the right upper
lobe (squamous cell carcinoma)

PG, I Il AR Ao 7 b ki B
CCWICHEGC, R e L vt 1)
Uk, Bz WD S E e BiE LT v A
O Bbi ey, FHAT R CIRB A TR T

o
e I LU



WHFS64E11H25H

fEF 9 (Fig. 9)

68k ik, NbE (ELRF LR ofEfT
H5. WEExXHEE (Fig. 9) T WESZE 0F
WA TH%. CT & (Fig. 9b) TIXIEBHEE
A Eslig E TEL TR, BilELE
ZbRich, FRETR TIRBE -~ o BB
{, WHEDHRTH T,

Iv. £ =

© MiEEREYD CT e x5

fiigc i CT o R, BHNZKH LD L
HEFEOZMICH 2 = L1, Fe#EIThT v
A9 Hly, CT s #HEtha o L b,
T o e i s & TS & o0 (7 BA AR A B il 1
L, BEREOEROBMNELTHS. Ll
PERDOBE CRFMAT R & o A TS TR <,
CT fiROBEM IV E T ieh ot

FEx, B RS~ 0RE oA Ec B
5 CT 2k FWATR & i L. Xoic
F2ifRE 3R CT EF oD% >
WTHBRG Lic. TSR, o 2 R3EE i M
CAH#E) Tk, Table 2 wiRdm<, L5 - Mg
EEREOZINC CT 2 Th D, BRI
e b CU B XEME X h i T ie, = off,
bR R AERRIRIGAELIR P, KBIRARE, F&EE
JBRE, SRR T MR S8 B
<, CT B X228 EHTHY, hOXEE
TR - koD L = v L 5 A FEREED
EX DD, BHAREERHITHEEELD
s,

F I BRAERITRI A AT U 7o iEf o VARERR i 2%
CRTL, ZhboifirolEEE it CT 234 H
Tha. M, HESHHEIREOHEL, ftkoxX
PR T LHEATRE B AN\ DY, EEEO B —
KBRS & LT BRI, CT @l
AW e 52 2o kb, @ T ERITTEE
Eilen'®,

B3 HRLEBEHEE (BE) R TL oM
[l % G fe .

A - BIRFR OB L TRFET &1, BRI
3% CT oBBR AFRC R LT S fEu
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ZETHD. Hb, A-BEPCHT, EXE
20k CT QX BE O THELTLE, ART
15/35, BHET2/10&, BRETH LM CT o
LERHEL (Table 2), =0 k31 CT &3,
PO X 5 BIEOENFET 5. &
DFHIZL, A% ¢ vIRRECHERSMED%ED X5
&, EEAF v VR TRAETE T
AT A AR EBEHCHIRE D 2, AR
AF v VIET THcs, CE. vt BIFic
M Efohs L b—REEL RS,
JABRIEZF ~ O MEE B OB T, X
LXa@MmEs CT §ic k57 how s 2
&, UTom<EREshs. ¥ CT foHpi
TD2 Y/t A MBEOEH S LIEHCA ST
HY, FIWHCRK SRS IS, —F, X
BB TR BROE LD = v b 7 A ke
DIEZ D7z, BIFoF R Ui ik
S5TEMNLIELIETHS. SEORHTLZ DL
5 T HITERBE I T R, 2O RIEAHBIC 40 C
WA, T, CT ofFHPEE Table 2 1wk xR
EBFUEDLDEEZ RS, ¥ CT @ Tk
ka7 L, Wie CT BTRIEED & Fe
LIBT, XBETHIEETREYELICHINS .,
—75, CT BRI 4 o fa Tl faait e
LT, CT o it ¥ (overdiag-
nosis) OHEMHS. ZoJEFEL LT, CT &
WEE R H A3 %4 o THBICE LT84
12, REBD LML T B ENBTBRS.
ZIDZ R, EENBECEL TV AL E .,
T, UFLLRIERLER 5 LTk o & &5
LTkh, CT BWoRFEEZ bhb.,
Withic e X, FrREEEA - Bims 4, CT
DLW X R O 2R LE . Tk b,
CREEEET S CT fr luxEE M S 54
5. ZOX5icz &h b, Table 3¢, d 1ozt 1
912, IEFMFNC L T CT B Rz 22 X577 B
PG IE~S4BIfEAE L, CT « XEFTR & dic
BHEPIEINGIOREIC T 5 = 213, XERE
WX A2, CT kb ke THEINS
WEEEOH B Z L TR L, CT ZMoBuo®
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B mTbolErLbRS.

@ sy v @iEB o CT fic X 52

Table 3 o<, FHFIARCH T, CT &
CXBEZRNAXBBEIVETECEELLRS
25, FiliFF RTEBBEAI D, AEELR
B, BB AT S IEGIED DT L B
ST H %5, [ERTY v milELk (58D
2p CT BToAXIER LB Lk, CT 0
WO R S 2R T o LEL bRA. Frli
MRS D M FAEFNC A T, SERTY v 57
d kX, KBRS Y vl Ui LIRS
oz #BL, Zheo) v o liki,
CT g Tor2M 155,

Bl v 8 (§ 10) ~OfEBIi kT 5 CT 0
g 2T FiR oflh s & 2 ATH B
2, EHOBBRTIE, - OBMERIHE LY v
AEHEOPF TR O AR TH -7 (FHRFIELER
83%). MifficiyTix, C.E. ic X 2 mFF ook
DI Z b, ZERUC X B HREIE (partial
volume phenomenon) 73 L2 &, JRUME O
ETVEHTH S L5 CT BLEREE: % 2
bha.

STV v @i o, FEOF
iflic X 5 BTl CT &1 X 2 Mn T
1w, FEROWEINNI LT R b RN
Bohic. B2flog JupiEftchrs. h
HD Y v AFO REFE K 2.5cm BN 0.5
em L IR, BEOEK, *ioii4e
JEA% b Y v AEEE OB HEETH 5
ZEEFBLTWA., MCEE R iR
LIFEL, ZoBa CT Qa0 Rx BT
5. 2O L3 CT Ty vfiELofFEL
e ) EFECZITRETH B A%, RS T LD
BB OBEICER L9, kXS
FAEATHRAETHD, WREEORRLELE 2
Bhb. ¥ic CTRTIEH KDY v Hi i
BT Eh, MR %AETHEE TR
B, THBOY VARSI AER 0fEO 2
%, WED CT #ETRIAARELE L bR,

= OOz, FEH ORI CT Lympho-

AAREFRERESME H4E Hu5

graphy'® 2 EERT AW REME B . AL, Vv
Ak ORKEEHLFHET 2 DHRTHRL, EY
FIOTLD JAZ L W 5 BERIIE S H D 7 7 e —F
M s &k h, PMEBHEDOBM T B
AOTIOhEELLRSE, L L, V) v
O HEHENE 2B BRI A & OEIITIR KRS L
THELES. ¥, COHELRELTOLEE
Y VAR ERTACRESTELY, ks
DAV BETHS .

® fERiEgEo CT 2

fHERIESR T, e BnE A L
femotcz vk, CT b s #ENLLE .
CT @-Cid ki - BRGSO $EH IE S &
fE% & & A ik LI§ 2200019 1, @R O
I8 « K& & - R 5 SHERRL A B iz
L85 . E@BPSGES TGS, BP0
HllamPhic 52D, LW BESEIRET, THRE
LRSS b B - BB LR LB s B E
M5, Crowe® X, FEOERMN CT it
BN, LgkH e oNiThEE I9% T, RENKT
HIVERMEREBNE {, il - KIERE O
BEfd S, 2 WA~ OREE o R A R
BEEEERY BRI LR, ETofisc
DWTHERELTWA., HHIZ OZMHLRE N
%, C.E.-CT =i CT-Angio iz X b,
PRSP ARl S B IR BN & L,
CT {CRYE - BN ATHE/RRERI2380% &
WS REE AR, L L Crowe® &4, 38 ~T 5%
rhe, thbo CT RS T L b BRI
B TRCZ ERAEL TR LE DS, F
FOFRBCIE, GERIEEEIE & EREEC
Bt

—7%, CT iz X 5B oK% E 85
fgr s s, CT ik 2uMERIR LTS
b, BREOREMNYE 2 5 L, HEthREO AT
DR TELEE Do EF 25",
—EEN, IS R RS TV I o SR R TR A (7]
FEL, BHOFEEWRLBHLES Lo Flan
BB, BBk CInERAr g Th L L
B t, fOMALC LT o BRI L H
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BB, —J7 CT {RCux il di S O
ZWAARETH D, TR T2 o
IERE SNBSS O RE M OB ER T 5 2 &

b, CT Ik b FA M X e - s

P ErHELSLONH .
HIRAR~OBEOHFROZE S, CT HixmiE
WAL LTREETHS. L LR, 50
kSR, BREEBCHBE LT s M ic@dEo
PIOREEETH D, Fic CT @i [l U<
T RAH LS 5. oM, BiREMIIET
Ebohish, CT LILFLIBEATIH8E
Tl E 2z bbb,

@ KekE - JEEH D CT 2

X Tl B HvC BB 88 U - ERE I, B
U'liglE X b Fetk LB it 5 CT oz
filifivy, EEOEBHEEEZELMCT Lz 2 1eh
HEEZ LR ARV BEORETIE, [EH
HERREFRIL80% DIEGITH & ic LEBE:, = 08
# plain CT ©Z&Clk, MEEREA W LS

Invasion f ﬁ
Positive @ Q
p— t@
Invasion ,ﬁy
Questionable Q
Positive ‘ ﬁ
et
Invasion e
Questionable
Negative
=
Invasion

Negative Q 7

Fig. 10 Diagnosis of thoracic wall invasion in the
cases of lung cancer by CT patterns.
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FEFNLAL % & A7, C.E-CT BUEHTHS .

fifi o aEER MO FE o2 ik, CT i
JaB2 46 (18%) (%, XiRBuc X 582114
(50%) kMg s &4iel, CT & X% g
REA X HE R EES LR LT WA, CT 2fg
R 5Bl e TREEFITH B2, Thoik
fEE D MRE i R B L CRB bhicb 0 TH
L. 2o i3, BEESRECELTCOTLEDS
R L X LEBRVLI EERLTWED,
L AJEEIE O EL BEw |, USSR CEDE
HHCREF LT WA 2 5EEL, CT k,
BECEELTWTH, Bl AT &
Zxbhb. ¥l LifBECIHELREET 5 Y
T, Fig. 100m<, Ao W& Empafe: s,
B OMEHMASE LRSSy EEL, - o
X DMl R A e T A, Bl o
BEVREWEELBRS, ZOWKRTE,
FOEMCHMAE LA T A4 AFOESAEY & 5t
E, MEHEOTENLELEZ s,

V. # B

il - HERR - MoBENEBI22661 o CT @4 X $i{%
LHEEL, o ER T SIS - FHTE
EREBEL, CT oBFRfBcowTHELY ne
T

1. AR~ 0B OB, Xt
BLTCT Gr@hTsh, FcfbBiEmn Xig
&t L<, CT gcdinv. CT Gt 2Es
BTk, BIEES XD BiEEfnA i, o
MEBET 2T CT »ERATHS.

2. [BEWERORE Y G, EEERGHEZ
Wi X8 X v CT @avh Ty 7o,

CT @2 RPN e+ 5 &, # 3 AR
2 EAREE L D BB R L.

AL, BOBEPSES « KBHIREFE - OAMEE -
MRS~ 0B E o2k, CT »FHT
Hoto,

3. o v v fisgBw T, SEN, 6
Mk, KBRS, Az e -8y v @iciRT,
CT BoZERE R T\ e,

R M, PIET Y v AT, CT, X
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o3 R N TS D 2 D

[ERE LY vl o2k, BHiED
CT TIX[R#ETHS.

4. HERIES O FBAME GAED, B Eito
ERZREI it T, CT IIXiE X hih, ¥
T MEEHBE L TFELL, BRODLEINS
CT »fEh Tz, L L CT r#EiRGEEoEs
EPHE LEES, PR REBWETH .

5. HeEE~@E L EH o R, CT T
CE. #ftT3z kit kb, 80%DIEFIc nlhE
Eizh, CE. "UETHS.
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