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CT of Metastatic Pulmonary Tumor:
Morphology, HRCT
and histological correlation

Toru Nakagawa

The purpose of this study was to evaluate the CT charac-
teristics of metastatic pulmonary tumor.

The study included 163 cases. Analysis of the distribu-
tion of 1265 metastatic nodules observed the conventionl and
helical CT with 10mm slice thickness showed that they were
distributed mainly below the carina and external peripheral
lung field.

The relationship between the characteristics of the mar-
gins of the metastatic nodules and primary tumors was evalu-
ated in 280 nodules with high-resolution CT (HRCT). The
margins were smooth in 88% of thyroid cancers, 85% of
hepatocellular carcinomas and 75 % of renal cell carcinomas,
and irregular in 75% of pharyngolaryngeal cancers, 62% of
colon cancers and 58% of breast cancers.

HRCT findings were correlated with histology in 23 sur-
gically resected metastatic nodules. The well-defined smooth
margin on HRCT histologiclly corresponded to the expanding
type, while the irregular margin corresponded predominantly
to the alveolar space-filling type.

Among other CT findings,calcification was seen in colon
cancer and osteosarcoma, and cavitation in pharyngolaryngeal
cancer, colon cancer,angiosarcoma, pancreatic cancer and
endometrial uterine cancer.

The author concludes that CT is useful for observing the
morphologic features of metastatic pulmonary nodules which
seem to reflect the underlying pathologic characterstics and
thus contributes to the diagnosis.
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WifiiE, &85 50K 758D T 4 v — 26l 2
bMb X ), FOMUHNFMEEL Y, EEEEOTEs
%\, FEMEHES OBRRE OBERE X HRE A & DREFTIE
20~54% L HEVD SNTWAED, EBOFEOETIZZ N
O X DHHEIMEE SNBSS, L L, EEEOFEEE
S, AAEHOEOBEAT R fLAEE:, ARG L2 X VARG
FTRIEFAHML TV B2 b6, WEANZ EA
DEFIFIE, B TFhiokE (BT 5.

SEPENEE ORI ) Y ONEER IR R, FORMIC
WEEERICZ L, BRARZLAE LS X M
LbIEVOT, ZOFRERIIHEEEZWIEL L 28R E W,
BB BV TCTIXHAMXME WG E L b, iz
ARG OB BRI BN TV RO, KEHiDEO TR,
SO EECTIZE > THL DI 5 2 & ik
BWNCEETH L. BMENES OCTH RO 4 ik 1Y 722 5
& B, R ELLE OB 5 #EECT (LUF, HRCT)Br
R, BIXUFRBU BT 5 MR L o ET
-7,

HRBEIUVFHE

19914E 4 HA 51994412 £TH 3 £ 9 1 HOR, ¥
FRRFRFIRPE T ARG I 7 & ClnfdsgEbh, CT
MRAEDAT SN EGFHe3fZ R L L, 209 bD134
BHIEBIEF OS5 &4 XOMETx HW L L7219914E 4
AH 519944 3 H £ TORHD 3 EMOIEFITHE. D
%wwﬁuﬁifwgﬁﬁmﬁM@ Hmﬁmﬁmrmo
THEMLZLOTHE, Wi EREETTIoBl S
n,ﬁ@ﬁ%¢uﬁh%#¥ﬁg , OO RN
HOMBIDOCTRAETH 5. WFIEB 10661, L1576
T, PHERIZ.9H TH o7 FREIILPRI TS
0, 2760 (F47 2040, TBLB 4 1, &Ik 3 6) 1LHERF0912
MR 2 fERL L7z, O IESE Rl 2 2 isfE o
TR 2 Ead 2 FE B 4 LERRARE A & iR I IE S & i
AR L7, 163BIDIESHRMNERTIE, Aifi23nl, K

HEREREHE $556% F145
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Table 1 Diagnosis of primary tumor

Diagnosis No. of cases
Lung cancer 23
Colon cancer 23
Hepatocellular carcinoma 20
Renal cell carcinoma 15
Esophageal cancer 11
Breast cancer 8
Pharyngolaryngeal cancer 8
Thyroid cancer 5
Cervical cancer 5
Invasive mole 3
Osteosarcoma 3
Malignant fibrous histiocytoma 3
Pancreas cancer 3
Others 33

#5235, BrffasE20f], BRI, EERLEIDBD
bDOTHA(Table 1),

CTEEIIHEETCT 90083 L UBETCT 60A ZfHH L 7-.
FEHECT 5360, ~1) HIVCT 110FI1H5HE(T £ 41, HRCTIZ98
BER L7, BECTTIX, 254 ABLERIZZhEN
10mm, R 1 7, N AV CTCIHESBELEEL0
F721215mm/#, ¥— AE10mm T10mmA 7 4 AEDH/{#

A: Nodule with well-defined and smooth margin (hepatocellular carcinoma)
B: Nodule with well-defined and irregular margin (colon cancer)
C: Nodule with pooly defined and smooth margin (colon cancer)
D: Nodule with pooly defined and irregular margin (lung cancer, adenocarcinoma)
( ): primary tumor

Fig.1 HRCT of metastatic nodules

ER 84 12 A25H

o

N

fif 1033

BB, HRCTTIE A 7 4 AE 2mm, BIMIE 2~
10mm, IREEMIZIRTHL, 742 Fy LBk
U7 4 ¥ FolgiE, @HCT—800HU, 1000HU, ~1)
#1 WCT—700HU, 1000~1500HU, HRCT-—700HU,
1700HUE L, N—FI¥—7 1 V4 ETEHELZ:.
m%~@md%UT®3$Etowfuo*
. ERBEHOY A X LU0 H
19914F 4 A5 19944F 3 H £ TD 3 4EH D 134 FEH]
1mﬁ&%LHL HWHECT 5V EANY) B ILCT TIRET
7o, BRSOV A ZEERICEY lemER, 1~
1.9cm, 2~29cm, 3cmPlEIZ43E L7z, ofIE& &
IERCRRES % 1 F 2 ERE & TR, & 6128
FE A & 2cmELP & SMAGTEF, 58D O % 2 44
L, FHMNEE L OCHE 5T 7.
2. IEERDGEOMEIR
FEEERDOMEIRE, 163 PHRCT & #ic i L 7298 EHI
280K 1A L, (1):0#3 BT - P4 well-defined, smooth
margin, (2) ZFEABE - A% well-defined, irregular margin,
(3) D5 ANEHEE - 4 poorly defined, smooth margin, (4)34
5 ANBAIEE - AN poorly defined, irregular margin 4519|245
LT, FEHE - AR RET L7 (Fig.1).
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A: expanding type [Exp] (malignant fibrous histiocytoma)
B: alveolar space-filling type [ASF](laryngeal cancer)

C: interstitial proliferation type [IP](laryngeal cancer)

D: alveolar cell type[AC](lung cancer, adenocarcinoma)
( ): primary tumor

3. RIEMEME & DAt

FRAIEAT S N 13B23FEHC OV T, MEEHLHFDHRCT
PR & IRBARIE O 2 T o 72, 2O, EBEEH D
D AERTZRE & FHEARREFA912 (1) EHER expanding type,
(2) iR FE /27 alveolar space-filling type, (3) iR
interstitial proliferation type, (4) il Fz B % alveolar cell
type® 4 BIOIZIH L THRET L7z, Wi d FEARERRE
WZER U, PR NS AL B faE % FEHE L Tl L
72b @, BEPIFE R RE R AR P FE i L CigsE T
B0, RN S FE B R R bR B | B B A%
3550, Myl EERilidiiEEeE - Toha B
D EDIEEAERT A b0 L Lz (Fig2).

B R

1. BBESHOY 1 T LUP%
126548 HETH 1em A A4 (70%) & /N & R4S i AS
KEB% GO, RiBED R CE OB LS E L

16

Fig.2 Photomicrograph of metastatic noudules (H and E, original ma

: R
ification x 20).

Pl EREMIDIENTES BREENCRSEE lomk
MEFLE, FREETENEN110/122(90%), 111/138(80
%) LEHREEICA LN, ZhICH L, BAES X UTEHR
HETIIHIRI K 2 5B OFE D o 72 (Table 2). #EE
D53 % LI - THE ST 5 L, & TIIEAESIER
L) FHOTHEFIZ67 % DiEHEiASA L. KfisE, NHE -
EEEHE, FPMETIILE - THBOEN RO LN LN o7
(Table 3). RIZHEEIOZMG % FHEFOSME - FPR - PHANC S
JBE, EWTIRAMINCT3I%, HRIC23%, P 4 %0
KEESAYAR U7z, HUIRBRAE TIZAMU & i cI3 T4 14
i L7z (Table 4).
2. HRCTIC &\t 2 {EEMDBOMIR & BRE

HRCT % ¥ief L 7298 SEFI28045Hi |24 L, HRCTATR %K
FEHEBB & ORISR TOE L, PRIRE D88 %,
JrHBaRE D85 %, MifED72%, FFHIFMESL X UAER D
67 % HSIBAFHEE - g ThH oz, HHED58%, KBHED46
% H5 DRI - REETH o 72 (Fig.3). WiFOBEKE - 1B
ZBH Y %L, EEASEEPAENTHET A L, FRIR

HARER & #i56% 4145
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Table 2 Size of nodules according to primary tumar

Primary tumor No. of cases  No. of nodules <1cm 1~1.9cm 2~2.9cm dem =
Hepatocellular ca. 19 200 141 51 5 3
Colon ca. 16 164 126 22 10 6
Renal cell ca. 14 285 139 76 52 13
Esophageal ca. 11 96 76 17 3 0
Lung ca. 9 66 51 9 4 2
Pharyngolaryngeal ca. 7 33 20 9 2 2
Breast ca. 6 122 110 9 3 0
Thyroid ca. 3 138 111 19 6 2
Osteosarcoma 3 14 4 2 2 6
Others 46 147 106 28 10 3
Total 134 1265 884 242 97 42

Table 3 Distribution of nodules(1)

ratio (%) of distribution

Primary tumor above carina below carina
Hepatocellular ca. 28 72
Colon ca. 23 77
Renal cell ca. 23 77
Esophageal ca. 24 76
Lung ca. 59 41
Pharyngolaryngeal ca. 45 55
Breast ca. 19 81
Thyroid ca. 22 78
Osteosarcoma 50 50

ca.: carcinoma ':CE.HCC!'}

FED88%, ATHINIFEDS85%, FHIRIEDTS%AHFTH %
DIz LT, WHEH - MEBERR D T5%, KIHED62%, FLIED
58%HAEETdH - 72 (Fig.d). FEEHEMBINTD, IFHA
HE, EOHIRLEASIAREARE - R L EN TH o 12DITHAN,
R LR, BTGB - RELEHOEENEN
FN54%, 48% & @i o T, F AR TILBEARBEE - R
BREEH OB EH21% & ®H - 72 (Fig.s).

3. RERIE#G EHRCTARR Mt LE

Ta S - EEER23E ORI O NFRIREDS 1 1\, R
FReHEAT S M8, BHRLEDT 4 18, EMRHEMEARERE DT 3
T, FNFNEEHLFEOHRCTE L Lz, E, R
R DR - AL R TREEAE N ENT/11(64%),
4/5(90%) T, EABRLREIZ TR COEBNE - FHETH o 7.

Table 4 Distribution of nodules(2)

ca.: carcinoma (cancer)

AR IE T X TRETH o 2. #HEILLFED
HRCTIE & JEGOMEBFLEO 220w Tid, HRCT
RO - EF RPN, IR - A
R EAFE RN Y A Em S o7z, 72, A
FREHRE - AN 2 A AR IS B9 1 B B 2 A0
5HHD0%h oz, MBEAE - FERFEIL, Hf
FREPFE R R & e L iR o REEL E L
(Table 5).

z %

Z D25EM TR T 2 0B EIERIE 22 Y
BESTETE Y9, BHETIIAREIER IR O
HHRibEEO—2TH A, L, FTEHNIIET S
BHAHEB TH AP LI PEENT S I L2 —RMET,
B{EZHAFO—HEH-s TR L2 ITIELR S R, BE
LHELHMBHICE->TiE, WELRBRELZDOTIEZ W,

MATYEERATRZS S, — AR IR R AR | T I3 i
(BRI T A RORE D B VISHEIREY L Sb.
HUXHEEIhECNEL L SO FEEL —HOFHT
KHLTRBY, o 0TS L EBBHOERICLY
R OB IS RITT. F0/5, CTTI, BFHE
EDERYDP BV ER, T T A NRESENLTY
BT LD, MEEEEREICELTHBY. /2, CT
TS OISO I, < ) v 7 A0Ml»rs, AT
A AlE, AT74AMBEELURELIZY
A7 Fy LAV EIBIZE - THE

‘ ratio (%) qf distribution . %. HRCTTIZ A5 4 AMB%HECT L )
Primary turmor external middle internal NS ¢ LTS 5 728 partial volume
Flopatocelular ca. o b : effecth AL, &5 HAEHE ALY 3
Renal cell ca: 62 31 7 AP I L TR BT
Esophageal ca. 70 28 2 . FEELDG OGRS BMXHREE L

Lung ca. 76 21 3 Hes, EHICAET 5.
Ehiapmaelanmdenlicar g3 19 0 CTTIERE RO 57 1282.% ASHRAYIZ,
Breast ca. 80 18 2 _ B i
Thyroid ca. 48 45 7 Li}“bi@%liﬂﬂﬂﬁhf L:ﬁ'{f L, i JPC, n
Osteosarcoma 100 0 0 LR THEFICELTH L & S b,

ca.: carcinoma (cancer)

ERSEI12A25H
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Colon ca.

Lung ca. -“#-f::i_

WAL
Renal cell ca. _*_-_ﬁ_:!t*

Pharyngolaryngeal ca.

Hepatocellular ca. _—##_-_:ij

Breast ca. ”#‘

Esophageal ca. ”#ﬁ ::::
Thyroid ca. ”*ﬁ‘-ﬁh_
___W

Giynecologic ca. _*” ;
Others ”#_ ‘

Total

|
I|IIIIIIIIlIIIIIII!IIIIIII'\iII'II[III|IIIIIr

10 20 30 40 50 60 70 80 90

0

[ Well-defined, smooth margin =~ [___]Well-defined, irregular margin

[ Poorly defined, smooth margin [__] Poorly defined, irregular margin
ca,: carcinoma (cemcer)

100
(%)

Fig.3 HRCT fln(;hngs of metastatic nodules according
to primary tumor (1)

Well-defined and smooth margins were common in lung
cancers, renal cell carcinomas, thyroid cancers, hepa-
tocellular carcinomas and esophageal cancers while
breast cancers and colon cancers tended to show well-

defined and irregular margins.

Luny oo, [

I N —
_'V‘"'_l__

Colon ca.

e
Renal cell ca. _#ﬁ-lf—;:

Pharyngolaryngeal ca.

Hepatocellular ca. ‘#ﬁ—-_:::
il

1 1 L !
I I 1 |
I 1 I I
1 | I I

Breast ca. _#‘

Esophageal ca. ”#

—

Gynecologic ca. _

-
Thyroid ca. (ISP S A |
e

I
I
t
1
1

I )
1 ]
T I
I ]
1 ]

] I I
LIS O O

TTTT T [ T T T T TT T TTTTTT

0 10 20 30 40 50 60 70 B0 90

I smooth [ Tirregular

ca.: carcinoma (cancer)

100
(%)

Fig.4 HRCT findings of metastatic nodules according to
primary tumor(2)

Most of the metastatic nodules of thyroid cancers, hepa-
tocellular carcinornas and renal cell carcinomas showed
smooth margins, while those of pharyngolaryngeal can-
cers, colon cancers and breast cancers were irregular.

M2 3> T, MBHIREZFETOT AMEICHAG S hTER -
EA BRI TD, SO THEETTI3I% DM
HIMGRET BE DAV EF | AL AT A A H B, I
MEBE L T XS ORMMENE~ORE, 1K
ik & U EHIEA~NDRE L Vo 7o —HE DB ICZE DR
RS 2ORFMAZBERSIEE L0 Lk
Wy,

W% T, OB —E0 I DG TS LETR
BRTH, L BIRHE - RELRDBEEETAL0LH
B9800 L KT, Hirakata 'O (3HHE & 0812, #
DRSS O BAFOHRCTHT R, & SR R OB 2o
THEH LT3, ZofRpEEEM BT 2HRCTHTR
T, ERERSET OB OMEIRIE, LBIRE - FE38%, Wig
BN - AN%e16%, ARAHHNE - TiE16%, SLAFAEHE - A
#30% Thos. F7-, HBEMEEEMIZBIFAHRCTHR

18

& AUEERT RO BE I DWT, B TOARBHEE - il
FEEIAT16%, FRF R Tl A F 72 I IRBHEE - REEAT
71%, BRI CILFREARE - EEA%65 % & Snfethhifid i o
FROUFHUIAME L BB L L LTWE, L LI 0K
FHE, BRPOBEFNRIZLZODOTH Y, {LFEBRED
MR RIEN OB TICME ) BEREOLRL R T, &8
HADIREE & HR D LB SN TTREMEDSH D2, KIGEDH
B R VEHOBKRATOREOILETHLLEION
7o, ARIOFEZOBRFTY, NIRRT - g%
FEEIAIR5%, R LR CILINE A I A EE - Ak
T REEID62% IZRRO b, HIREIT O L 12IZFEREOR
DGO N BRI - AEREEANI% L&
B IR DTG D o 7285, HIRRPIO & 9 2B Tk
Moiz. RFEHEIE LSRR OMME DA 12130
] o A b < g B 3 3 el < D N e G e P

HAERSE H56% 48145
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Hepatocellular ca.
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I Well-defined, smooth margin -~ [__] Well-defined, irregular margin
[ Poorly defined, smooth margin [___] Poorly defined, irregular margin

Renal cell ca.

squamous cell ca.

adenocarcinoma

ca.: carcinoma (cancer)

LVIBED, KD o vEZIREL, MM~ &i
B¥ 5. CT /MRS kD polygo-
nal line & L TR 6N, FAAHEHNZ% - T beaded
septum OFTRZRL, ZORTRISHEMED ¥ 2 ¥EEC
SRR Ta 22320 JEf ) Y NERER R T
JRZERIE, FUR, B, B ANORICEZVWEShaY.

MEEIAAIKG, #EEHANZER{EOPTR b &5 ICCT TR
liT& 5%, B R AR O FRAE S
ELT, H LNV BRBEIMS NG, KEEINZENR
{LIZERREREET D 4 %123 b, RUEETENHE O
D 9% & 0 A2 22 LS ET D70 % kR L
P OERBIZE 550 THHY, ERFHO KK IE
JEG R O OEFE R IR R I, [ e B E
MO EDF v 77OV TEIEIC L A b o Lkl S
NTV5, AEORFEHEICIEA - TRWE, K
Ha o 2 PLZREETAIRAL, B REERERIT2FEbI

Fig.5 HRCT findings of metastatic nodules according to histological types
Most of hepatocellular carcinomas and renal cell carcinomas showed

well-defined and smocth margins, but about half of adenocarcinomas and

squamous cell carcinomas showed well-defined and irregular margins.

W LSRR HETH L. EEHHAIMIETH B4
FEEEMERNE & OXBIARIRE & 2 5%, Wifgzhr L, &
HWEEThHs, ZLOEEIETHIBIRINBZ L1225
LBEbNS.

MEGA AR X, NEBEHINE O R RE R 2 Bl 5 492
HERZH 2 EERBLTE Y, ZOMBREOETIESM
RO E A EOMIT % R d L whbhiTwb2), fEnlEo
THEEHLE A ERIZRE L HRCTI® 23 b2 &, RIS
TR - P AR ETCHIY L, R T R A% A5
B - AELEEICHYT 2EmS Do 72, BEH
BE - RELEEIEMERBEE AT 5 000% 0 o 7.
JVFASBAREE - B FGENE, BTREREPYFE 2 R & ke bz i
?MLGD:EE?T‘? Ea 2 L7, FISHEAME OB TIHERBET

BOWENREL Y, FNHREHRTGEOMIRC 4 5
_&ﬁ,ﬁﬁﬂkbﬁ%HRCﬁﬂﬁtﬁﬁmﬁé%ht.

JaERCT EREET LM ORREDOFHE & LT, #EEY > 78 IE
DI EDFEIITFHRIEET 2EERETTH LYW, fiifs
BD56%T) vV L BB O AL NT B HNiEEE
OB LEESNTWEY, JEE) v/ SEHE R TR

Table 5 HRCT findings and histological gro

LB HKALAFRS S, IHEH - I 3 6, KiE
T, MWENE, BEE FEABECZLEN ] FIC
ZE IR T BR 7.

IR VEIES, DM CCT 2 v, HMXHE T
METERWIMNER EF TR TES XS I Tpofht, FE4E:
BEAZENRE LI ) >l s o B of D £
HEhsZ e L, WiEfOBENII >V Tspecificity MK T
THZEPHEMINTHDYO - UL, A0ERE L7oH;
WD DFERP, FFENEES R ME S DAMEI XY, 4
FHRBED R HHEACTTHETIRA A Z EICL ) B L
DERAMEEDHZ LD TEETH S, FRFIZCT TIIRBME
FitiRESE DFRTE \IEFIRZE AT TR <, #HiEME, BB eHER L
c‘: DF, MFBHTHABORE, WKL OBER TH 57

BT EIRENENBHOEN LZFS2N LR S
Z‘; .

&

1. & DI, FETBETY - SMURGTER 255
i L7247, EP?JﬁJﬂv?HEI;t CHGES ORI g
L, FiidE, SPIRE, W - WESEIISANER 5T AN L
A J:*; 2 b o ?“

AR B X ORI - PR RIS E

wth patterns on resected specimens

Histology pattern
HRCT finding Exp ASF IP AC Total
Well-defined, smooth margin 6 1 o (1) 0 7
Well-defined, irregular margin 3 (2 9 (3) 0 (8) 0 12
Poorly defined, smooth margin 0 1 0 0 1
Poorly defined, irregular margin 0 1 (3) 0 2 3
Total 9 12 0 2 23

( ): Number of cases with partial presence Exp: expanding type  ASF: alveolar space-filling type

Ip: interstitial proliferation type  AC: alveolar cell type

ER 8412 A25H
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Fi67%, 85% Th o7z, —F, RELEBETIIRELRE
HiA62% \ZFEOH B, BRHETIXDBAEE - AL RETH
21%FED SN, RELREEEIZ, H - BEEEO75%, KB
HED62%, FLIEDSRW% DNEIHHED EH o 7o,

3. HRCTZAT o 7= FAifl DG Tid, B CRF LR
W - AELEHEZETHEAND Y, TETIILKE
HiASARHEE - SEETH o7z, AL LEE R LR
T _TIETH 7.

4. FEETLFOFIAF R ERLE L HRCTE 2 0 T 5
&, HEFERIADRBEEE - g, MRS R R AR
B - AELEMICHLYT 2@ Do T, DiEH
B - RELEEHIIHNEREN 2 AT 5D 00%h o7

WEAINE - IR AEENE, BhRENEPNTE R E & hifa LRz &
W OERFEZE L.

WERRBIIH2Y, BYLLEIREE VAT L EEE
FRZRGHRE P BEEIRCE CELE L ETE Y. FiB
L UYEEEAROBHEN TV W S TR T IERE,
I AEAT PEEUE, ETE IR RS Ic RS L E
., MR BIUHBE R W& L HEOTFE ST
otk MHEMEZREICES-LET. 2B, AHLOES,
5554 0] H A EF U S84 (19954 4 - &5, #5361 H
ARHEF SR (19954108 - T3 2 THEL:.
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