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Ultrasonography and Computed Tomography in the Evaluation of

Chest Wall and the Visceral Pleura Involvement in Lung Cancer
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Table1. The Diagnostic Criteria

(1) The diagnostic criteria of pleural invasion by
Ultrasonography (US) =u-P

u-Po © Visceral pleural echo shows smooth curve line
and air echo below it.

u-P1 ! Visceral pleural echo shows smooth and
straight line and tumor echo below it.

u-P2 : Visceral pleural echo shows irregularity or
interruption and tumor echo below it.

u-Ps © Pleural echo shows interruption and tumor
echo continues to the chest wall.

(It is considered respiratory movement of tumor

and pleural echo.)

The diagnostic criteria if chest wall invasion by

Computed Tomography (CT)

(+) : It seems clear that there is no invasion to the
chest wall.

(4) : It seems impossible to decide if there is
invasion to the chest wall.

(+) : It seems clear that there is invasion to the
chest wall.

S

7o 7. CTHEIZ, GE#BCT/T8800% A\,
2T 4 M@ 5 ~15mmTAiTVy, JRAl & L T
B %/ L 72. Window level, window width
1%, REBNICTEE, REL L.

MgEE, MEEREOHERERE L L T, BEEK
WiE AR 1L, ZELS DR % &, MK L iE
& OB, FPFIREES OS5, u-Po,
u-Pi, u-P,, u-Ps 4 BB DFHMi % 47>, CTHR
2%, BEEOFEE 2 Tfatty density D FH 4E,
BoBE & fENE & DR, EREE» LEEL
T, MEERE(—), (), (+) 3 ERFEFHE%
AT L 72 (Table 1).

WIS KRR, small-plic 2w, R
A2 T, H-Eiefs, Elastica-Van-Gieson (ELF
E-V-G & B%) Zufs % 47V~ Surgical-P & [FIf%, fitfi
JEEL ) A I FE D EFEL 2.

nm. # £

w5 & L 72 EEBZ345EB) T B % (Table 2).
&=, u-P, CT, Surgical-P, small-p # 5 L
2. MEBIIE, BME28BI, i 6 BT, 4335
S 584 I R U, ARSI E S S <,
240, R LR B, /NI 1 BITH 3.

P IEE - MR I NS 2 BE RN ERE L CTIRENZHHE

Fig.1. Case 17. Plain chest film shows a tumor
shadow in the right upper lobe (S®) about
35X30 mm in size.

Fig.2. Case 17. Ultrasonogram shows a low solid
tumor echo and straight-continuous visceral
pleural (V.P.) echo=u-P,

Chest CT shows tumor shadow in the vicin-
ity of the anterior chest wall.=CT (—)

BAEB & L CTREIZMTAT 1~ A LUA, 8H B
fe A2 AmTRT 1B AP HEAT L 2.

by B = A AHAR AT I BB /2 ik, No. 3,
5, 7, 9, 15, 19, 25, 33, » 8EHT, #&
HZHEMBHRETIILST, uwP B3N, CTR
EHTI1IN0.197 A My EERE (—) & 241, M 7 #1
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Table 2. Preoperative u-P. CT, Surgical-P and small-p in the 34 cases
Case | Sex-Age Pur—ePoperag;e Surgical-P typing Pathologm:;lanp

1 A uwPo | (+) | P Sq cell ca. P1
2 s 67 uwPo | (£) | P¥ adeno ca. Do
3 3 63 u-Ps | (+) P;(chest wall) adeno ca. p3 (chest wall)
4 S 79 u-Po | (+) | Ps(other lobe) Sq.cell ca. ps3 (other lobe)
5 3 62 u-Ps | (+) | Ps(p. pleura) Sq. cell ca. ps (p. pleura)
6 2 35 wP: | (=) | P¥ Sq. cell ca. o)
7 3 66 u-P3 | (+) | Ps(p. pleura) adeno ca. ps(p, pleura)
8 S 61 uP:1 | (=) | PK adeno ca. Po
9 3 68 u-Ps | (+) | Ps(p. pleura) adeno ca. ps (p. pleura)

10 S 82 uP: | (£) | PK adeno ca. P2

11 3 48 uPo | (—) | P& adeno ca. Po

12 % 59 u-P1 | (=) Py Sq . cell ca. Po

13 s 71 u-Po | (=) | P adeno ca. Po

14 3 69 uPo | (=) | PK adeno ca. 2

15 £ 67 u-Ps | (+) | Ps(chest wall) Sq.cell ca. Ps (chest wall)

16 3 50 u-P1 | (+) P;(p. pleura) adeno ca. Po

17 3 57 uP:1 | (=) | PK Sq. cell ca. oy

18 % 89 uP | (£) | P¥ adeno ca. P

19 3 63 u-Pz | (—) | Ps(p. pleura) Sq. cell ca. p: (p, pleura)

20 ¢t 75 u-Po (=) Po adeno ca. Po

21 3 70 uP1 | (=) | PF adeno ca. )

22 3 67 uPo | (=) | P adeno ca. Po

23 3 55 u-Po | (=) | Po Sm cell ca. Po

24 L 66 u-P2 (+) PF adeno ca. o

25 3 69 uPs | (+) | Ps(p. pleura) adeno ca. ps (p. pleura)

26 £ 59 uP: | () | P& adeno ca. Po

27 $ 65 ubP: | (—) | PK adeno ca. P

28 L 56 wuP1 | (=) P, adeno ca. P

29 3 58 u-P1 (+) P, adeno ca. P:

30 3 67 ubP: | (=) | P¥ adeno ca. Po

31 $ 70 uP: | (—) | PF adeno ca. P

32 3 76 uP: | (—) | PK Sq. cell ca. P

33 d 62 u-Ps | (+) | Ps(chest wall) adeno ca. Pz {(chest wall)

34 3 69 uPo | (—) | P& adeno ca. Py

34T, BE(+) & L2, Table 2TEH FEDBWIE IR T B B N AT AT EE 5

1%, BEEEEASERIT, 346U 1651ICEED,
SERYICIE, 13BUARRIE,

HEL SR
3B R ERETH

3 L Y oM T, Miv e NE echo # 8

9§ %low level solid pattrnotumor % K, reverse

", small-picB§ L CTiZ, small-p, 5 #l, small-p,
7 Y, small-p, 4 B &, F&AR IR ERRE 2R <
igEE L. LT, RENT4EMZ 21T
5. REFI)2X3)EEX]Rsmall-p;, p2, ps CHEHIHE
Wifg e, CTR2Wios—B L 72 5EBIT, FERI(4)
%, BOREFEASERNIC T, u-P?misestimatefi Bl
Thb.

fEF | . (No.17), small-p;, u-P;,, CT(—),
Surgical-P,, T %, AHi#S%z3.5X 3cmk
DiERR % 828 (Fig. 1), TBLBIZ TRF L

shadowing#FH L, MEIZ B SR TiZ\v55°
B Z2RIEHE S u- P, CTRETIE, E
FERZIIRIMEE IS 2 LW RABER2 AT 5 L5

#, CTO)(Fig.2). My R b e ik, WERAYIC
AR ICE T 5D, INEBITEEZ

5 N Surgical-P, T 5. HEEEAGICIZ, H-ESR
BT, KB R LR L 2 & 4, E-V-G
Bt TlE, MM A2 82 T\ 505 g
B % T8 1< (332 4§ small-p, & 28 = 172 (Fig.
3).
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Fig. 3. Fig. 4
Case 17. Microscopic findings
show tumor cells over the elastic
fibrous layer but not in the visceral
pleura.=small-p, (E-V-G)

Fig.6. Case 6. Microscopic findings show that
tumor cells are present over the elastic
fibrous layer and appear on the visceral
pleura.=small-p, (E-V-G)

fEBI 2 . (No. 6 )small-p,, uP,, CT(—),
Surgical-P, TH 2. AFEFS14HBKIC2.5X 2 cm
RO CEREE %A L (Figd), JUEX8 Tl
22T, Class-VORK 215 T\ %, BHEENIE
AT 2 BIMEREICT, low level solid
pattern?®tumor echo % 526>, BRI B &L

Case 6. Plain chest film shows a fine
tumor shadow in the right upper lobe
(SY) about 25X20 mm in size.

IR MIEE - MIBER I 0§ 5 B ERNTERE & CTREN LI

Fig. 5.

Case 6. Ultrasonogram shows a low
level solid tumor echo and inter-
rupted pleural echo.=u-P,

Chest CT shows tumor shadow in
the vicinity of the anterior chest
wall.=CT (—)

IDATE: 57: 12, 24 IDI¥ANAGKA®
FARIGr: 482 ém SEDR(BE, 567
HODES L FRE®I 3, SHHZ

Fig.7. Case 3. Plain chest film shows a homoge-
nous tumor shadow in the left middle lung
field.

R &N d 3, tumor echo, reverse shadowing
13, MRMEICRE) 2R L u-P,, CTHRETI &g
AT —EREE L BT 2 4, MEBERIM(—) & 7
(Fig. 5). PHRALREAT R T, FE AR I i b s
HZHLICHZ TH Ylarge P, & 2H71, 5. L
YR AIEAT S 1172, A TIZ, H-EPRBIC
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Fig.8. Case 3. Ultrasonogram shows low-echog-
enic tumor and interrupted pleural echo
"with no respiratory movement.=u-
P; Chest CT shows tumor shadow conti-
guous to the chest wall.CT (+)

T, SRR B 0BT, E-V-GRE&T
13, B &2 AR I iR I Blb L TE Y
small-p, T& - 7z (Fig. 6).

fE# 3 . (No. 3 )small-ps, u-Ps, CT(+),
Surgical-P; T 5. WEBMEEIZ T, LAFib
FPAMANIC BoBE Ic B2 S A EE 2 B, TBLBOK
B, BENOZKTH 5 (Fig. 7). BF MG Mz
I3, BOR, W, B> L DK/ EERT, WED
BHEE 7, low echogenic7s EIERSIT, MK 4G
2L, MR DEEDR ST uP;, CTh
EZTIE, FEEIIMEE & E R L2 HF L, fatty
planed 4%k, CT (+) (Fig. 8). FMipr Rz, &
BIZHAL > LMEERE YR, EE4, 5,
6 B BER Y & S b 7 B A& E IR Ds, AL
IR & I HEAT & N Surgical-P, THh 5. #H#:
ACE, EoLBBE T, BB IC E ChEE
BEiE %%, small-P; & Z2H L 72,

AEF 4 . (No.27)small-p;, u-P,, CT(—),
Surgical-P,BIT» %, MEREE ICT, AT
SN 493 .5cm X 2.5cm >, BIREREA 2 E % 5
fERE S % R (Fig. 9), MAESFHMEREIC
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Fig.9  Case 27. Plain chest film shows a tumor
shadow in the left upper lobe.

Fig.10 Case 27. Ultrasonogram shows clear pleural
indentation and reverse shadowing. This
case judged u-P, but the pathological diag-
nosis is small-p;.

Fig.11 Case 27. Resected specimen shows clear
pleural indentation. Surgical P,.

T, BERAZ, 747V 24 LEBLHL 2
%5 3, reverse shadowing L BA & 5T 5 5%, —
75, BRBIRGHEE LA & Bl S ftu-P, K R2HT L 2
(Fig. 10), Z FFEREEATL, £2FEHEEH
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Fig.12 Case 27. Microscopic findings show pleural
indentation and tumor cells over the elastic
fibrous layer.=small-p, (E-V-G)

LRI AR S, FMErR TR, BRI
MM REICET 2 I REEMLZ T
large-P, (Fig. 11), ##k2¢E9i12i3, H-EREET
%, B EBRIETH Y, E-V-GRETlE, FEM
BRIZ, 74 7)) BRE TR &, BEEAMIE
IZHAEE, LT —EZIHZ TIZ 525,
R R H 12 13228 $ small-p, TH % (Fig.12).

Table 3-(1)(2)(3)i%, small-p*u-P, CTFrR,
Surgical-P & DFHli 2 F 2 B L 723D TH 5.

HFEWBREIC L 2u-PoOWE - EERE

DR small-p, ~ps IS XF§ % %accuracy i 62%
T& 5. misestimationi3 13%C, overstimation
8 B, underestimation 5 T 0, 135 9 B
%, MRERE ARERIT, 1PIZMERMICL S
smail-pg TH b,

CTHZEr Rl small-p, ~p,, small-
ps Xt § 2 %accuracy i3 74% ¢, MyEERME A 2
BrL489 () & L7258z, & CHRBZEICIE
MEERE % 886> 3", Noverestimationo 3 #H
2 Bllx, |KAGEOHE, 1 ENINEEREFITH
5.

Surgical-P? Kg i - ftg E22 1 o) 2 B small-p,

BEREORIEE - MREENEIC XS 2 MEHM B RE & CTHRED LML

Table 3. (1)Relation between the preoperative u-P
and the small-p

small-p
Po P: P2 Ps total

u-P .
u-Po 6(2) 2() | 11 1(0) |10( 4)
u-P1 4(2) 5(3) | 1(1) 0¢0) |10( 6)
u-P2 1(1) 3(3) 2(2) 0(0) 6( 6)
u-Ps 0(0) 0(0) 0(0) 8(0) 8( 0)

total | 11(5) | 10(7) 4(4) 9(0) | 34(16)

(2)Relation between the preoperative CT
finding and the small-p

Po P: P2 Ps total

(=) 9(3) | 5(5) | 3(3) | 1(0) |18(11)
(£) 22) | 22) | 1(® | 000) | 5(5)
(+) 1(0) | 2(00 | o(0) | 8(0) }11(0)
total | 12(5) | 9(7) 4(4) 9(0) | 34(16)

(3)Relation between the Surgical-P and
the small-p

mall-p
Po P1 P2 Ps total
Surg -
Po 8(4) 3(2) | 0(0) 000) | 11( 6)
P: 2(1) 6(4) 3(3) 000) |11( 8)
P2 0(0) 1y | 1) 0(0) 2(2)
P 1(0) 0(0) 0(0) 9(0) f10(0)

total | 11(5) | 10(7) 4(4) 9(0) | 34(16)

~ps X3 % %accuracy 2 71% Toverestima-
tionix 4 #l, underestimationiz 6 %I, 10%H
THIE, BYREFEARERTH - 7z,

g BE 20 & AERR R I BR /z 8 FEFICRE L T,
u-P & CT 5 # o sensitivity 1 3£ 1290% T,
Surgical-PClifalse negativeid 2> - 7=,

V., & &

FHMEREDOWILE - TR B U
WBAPHRB DS EIC BT 2 2 W8I &  FHE X
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NTW» 555 REBEBOFIRTIE, X OMEE
b, BHEMRERICE F, SRMEICE T
LEERE NS L) s b, BIRENC, b3
NRALNTELT, ZOFHEL +o%irx T
BoNTALCDIFBRTHE, LrL%Hrs
BoER e BARIR T b Y] 2 acoustic window 2543
LNNUE, ZOBIGIIEKRT H EEZ LN, £
B IZBERENEREZHW T, MK R R
S DZW, BEWA A F T EHEREDORTHE
BoRBFoORKICICHALEREEZHEL TB
D, X, HEOLAREZWHREBICH, 8@
FEFFMC LB THE LT 5,

—7, CTHAIZ 19764 12 PR B~ DG AY
ZENTLSR, 4HTIX, BEERER, BUHRAE
HICELSFAINTE Y, ZOBKRENRELS
V>, Brown & 3 1V ABfi o> &% &1 1% iE %, bron-
chogenic carcinoma, E=REMELE, WK - i
BEPC BB, MEPFRRZESE~OEG # FficHiE L T
B, ALY IPIREREBOEIRZK O S b,
CTHA IR ICHEFR Y > i E RO 2, iifE
DIgEE~DBRFEOBMNICER & L, FE™S
B HHTEE O MERR - BliFT ) > o <EREERE 123§ 5 CT 2
Xy rORMERE LEEL T 5,

EERNERAICHN T, REEICHET S MED
BEAEEICEET 2 BEIRZM OB 2T DI,
pleural echo, tumor echo, % UICEEEN %8
B L IRBEROBZ WD % T reverse shadowing
EIPIRMEESIThH B, BES 13D MRK & fERE &
DR, MEOTRE, MERMEEEBIOFEEDL S

FHEBRAIC L 2 B0 MEREICEE T 5
PHRFO55 L A R ICOITRATW B D5, F
5L IO SE I CHHERDBEHNTE
BEBE L, WMEDSEE R A7z (Table 1-
1), AHES LI BEROWEFIREIC L -
T ER M, TG, BESRDOBEHTEE
THY, PP, 0EHNOF RS & L, Bl
JE18%Ffinal diagnosis & DIEZEIZ61% TH
S72 L HMEL T B DY, FRLOBmETDH, HiiE
BN T, BEFWERWNIC & 5 K - JWEER
HFEREE small-p,~ p3 IZXF 9§ % %accuracy (£62
% &, I1ZIFFE—DEZ R L 72, small-p; D2 KIEE
12 BE L CRRBEBITI, sensitivity90%TH» 1), 4
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FERE 1 Hc & 2small-ps 2 & &FIREER
T 2 EHHK, EEEMsmall-p, (B
L, #0OEGRZKWOEEEIIESEVEEZOLNS.
Small-po, P1, P2 TPmistaken estimationix
1260, 75% (9 %) 1T AEFTH D, =
N BEEMEBRAED Baccuracy % TiF 5 K
ERRRE L 5> TWBRHREIEDL, KEIDE
LFWA%I3Fig. 100 <, AL HEICHZ 5%
A&, BEOEMK - TESGEE L RO
5B, o DEREHEICEET 5013,
I ffa AT nSurgical - PORZKTIHEET H 5
D ERERR, BRAE»D S 5. —FHuPy, uPy,
u-P,, 12T, overestimation{x 8 %1, under-
estimationi3 4 I TH Y, FAHBEEDMEMIZDH
S, INLNEHBEL ) BEEKEHRAIL, small-
DsDZWHC Iz 57 @G EE A L, small-p,
~p. DEWTEE D, WY % acoustic window %
1B o=y R, MIBERAZHAEICZEL S % &,
M b3 % ATREME A AR OR B LB L5,
ARSI X B BF RO EFEICEIL T
%, BIE224H, RELEEEIMICOE, £D
tumor echo pattern, EFRDBABEM, reverse
shadowingZlc D X MR A MET 325 b, EHIEK
DELREDL D) PHELRERER LIS 2 - 72,
CTRZEDED MEEREIC DWW THOEE T
Zuvaps, RTHEREOWEIDREHDLICL S L,
Z Wi i3 IRIiARRE, fatty plane B EEHVE
HATHED L, FELLCTHHREICEL, £—
i1z fatty plane?D 4 % #ad L 7z, #FAICHE
EE i £ 3872 8 EFI T, 7THNICTIR LZE
(+) L F® T2 b 145, fatty plane® CTH&
I TRRHEE(—) L2 L 72, AT A T4 X
DBEDAR 5370 D E 2 b, BWRIEIEE
bNsHEIIAT A AHE 5 mm~10mm DR
WEIF & L, »OERLHATLIELEETH
2 5. 345EBlIC 515 5 CTRMF CO MBI MO
- B L € o % accuracy 1374% T false
positive & LU 72 3 BIcBE L Tlx, MEIFHHRAY
2H Y, »POREMDMERE D 556071
BlCAFIL, PMEFIC Llarge P E 2 1T
B ) WA G ER 2T b L7z SRR R I X
small-p, Th 0, 50 O 2 Flid M HEBIT,
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Wb small-pi T - 72, = OREIC, ERE ARG
I2d ) REMEWBRAEZBD L5450, AN %
7% 5 B THCT Lo kR o A iz B ¥
ZREHIBRA ;D 20 & Bbh, XCTHEL,
MEBEREOFEmEZML 27 (£) & LzERIZ
ETHERBEZRDT, cnbnEL D, CTHK
BEOMEEREICBE S 5 RETHZ, BEEZH LR
KR, BARFHEOMEENC B - 72,

KIZPHRFDPy, Py, PicB§5CTHRETD
ZWregIcBE L Tix, AR S 218D PHRF
DEE b B IEESTRET L, ZRESEEDR
F LV Ho HEDIREE F Cl3HH HERT,
P, P.oOENIIHRE D o EHEL T35
%, FEE 5 b, small-py, p1, pIEBIC D X, K2
CT# 2= R # retrospective |2 #R 5T L 7225, #
DERIIREET B - 72,

V. &
1. PRt - foEEEiEic 81 2 BEEMBRE T

X &

IO MEE - BRI XS 5 EE WM ERE & CTIRED B

Du-P?%accuracyi362%, MEEEIICEIT+ 5

CTH#i# 7 %accuracyi274% T, $byIc i3 1%%
HEPITR VDY, CTIC ~GB HF W G A 13 5
R BRI R & R B R Az,

2, small-P & u-P, Surgical-P ¢ mistaken
estimationD70% I3 MERBABTH Y, Zh s

Zu-p, Surgical-PTHH| ¢ 2 DI HEEE E 2 &5

nas,

3. CTHEICT (£) EHIZLTHWEEREZ
<, () &BREHE L 22 ERIE, MRS i,
APEFITH D, CTREIC & 2 MEERBE O
L, BARFMOMEEICH 5,

4, MEEREICE L UBEENERSE, CTHE
M sensitivityld 3£1290% & REFC, CThZE & [H
%, BEEREIIIEOMERBEORKICEH
LEZLND,

Tt BAROEE 135250 B AFEY4S (1984, 10, 30)
THEREL 2.
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- Ultrasonography and Computed Tomography in the Evaluation
of Chest Wall and the Visceral Pleura Involvement in Lung Cancer

Kogi Kimino, Hiroyoshi Ayabe, Katsunobu Kawahara
Yasushi Tagawa, Yuji Ohta, Masatoshi Mori, Tadahiro Yokoyama
Chia-Ming Hsieh,‘ Hiroshi Hasegawa and Masao Tomita

First Department of Surgery,
Nagasaki University School of Medicine

The accuracy of ultrasonography (US) and computed tomography (CT) were compared in
the evaluation of the extent to the chest wall and the pleura in 34 cases of primary lung cancer in
the vicinity of the chest wall.

The percent accuracy of US evaluation of parietal and visceral pleural invasion was 62% and
that of CT for chest wall invasion was 74%. US and CT both displayed a tendency to overestimate
extent. Inaccurate estimation by US included 13 cases, 69.2% among which had pleural indenta-
tion. Most mistakenly estimated as Surgical-P had pleural indentation as well. Overestimation by
CT was recognized in 3 cases, 2 of which had atelectasis and the other pleural adhesion. The diag-
nosis of P-factor by US as well as the findings at surgery were difficult in cases having pleural
indentation and evaluation of chest wall invasion by CT was also difficult in cases with atelectasis
and pleural adhesion.

The sensitivities of US and CT were both 90%. Both methods were useful in the evaluation of
chest wall involvement. US was superior to CT with respect to demonstration of more detailed vis-
ceral pleural change and respiratory movement of the tumor mass and the pleura can be observed.
Therefore, US and CT should be utilized to assess chest wall and pleural involvement in cases with
lung cancer in the vicinity of the chest wall.
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