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Evaluation of Small Peripheral Pulmonary Lesions with

Thin Slice Computed Tomography

A =

B Ba14£EHIC, 2mmR T A ADthin-slice CT (TS-CT) #5147 & Lz fef oot ¢, R
A FEE M D\ 724761 (BT E2415, FEIBMEIRZS23M) IR D NEREE & IEF St
& MR S TS-CTHE Tretrospectivel et L 7z, A L 72CTHFREIZ T Z W TCT-
900ST, TS-CTIZHREE 2 .Mz 2mmA T 4 2 TR L 2. TS-CTEIE THORZENH
ERRERE 12 & { STEIEIC AT HEDSTTRE T - 7=, FISIZ Z OMMAEIC o L Co3E 2 1,
E LB RIS & AR EEIRIE B & R LR & 13 522 CTER L, KA HHETH
o7z, —7F, JEBUERAED £ OREBICHE L CHEE N, ZoR TRERRZIFEIL
BECTTIIHB EN LD - 2B IRIGEITS-CTOMMBEMG TIZHH &N, il s 0
BicHRATH »72. TS-CT2HWILKREDHNEBENEF 2, REROKE L 0nE K&

S OBMR, FIIREDLEDOTERZFIA L 22lEicine 2 2 &2, FE/ N EYRED
BHHRRT O m BIC e 5T 5 WREEATRIR S 17z,

(Hfige  32(7) 1 1035~1042, 1992)
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IR B AR R AR I O BIMER & & bz,
FEFECER DM D 5 T 5, FiEHT
1% EUEE R L —DODFTRHK & L CHlifEkehs
SEEIZE R L T 355, BB AFIREIE
SHFFREE TEEHEs TlE, MEXBREEEHW
THRA 7N —=> 7%, HENDTHTERNMETIC
DB AR R RE L T B, WEHEMX
MEEIC L 2R UE, FEPRERE
EREETIESLNT 52 Ltk 5%, RE
BEHVNE U e B, OBV I BT
52 E1XH WY, L L s B RAEERFE 4
D/NEIG IR YIBRBI OEERE 2 cm LT & 2 ecm
~3cmé& DHETIE, 2cmPA TFOERH»FIE

Elg-K58 2 NR}
(FR MTINBEILHA > ¥ —HRHE 35

BIEFOMED D & DHEIPEN T3, I
L DFERD LB DIERBICBWTIE, TE
BT/ NS ERAE A RRAT 5 Z LRI &
EZ LT3,

FEF RAB /PN EUR AR DO EG M, T Tl
high-resolution image ¢ thin-slice CT (TS~
CT) 2 HWieHEI» L\, NHFIXIREDLBZD
MR, AIRICE RS, BEMLE & REED
BIRTH B, WINNIHE L B, BIEDER]
I RPBLNCEZINTWEDY, FEENHEHTT
NT R AT EEGRZRTOA TEME, BED
ERIATL00%6 TTHE & V> ) EIZ T\, F 72/ N
TRETITNEBENTHITIREE L Z & H07E <,
WEHEE = B1YE - BEOHIMEE#E - L 728ED
F L TH %, high-resolution image ¢ target
scan#k F > 72 TS-CTEHRIE % I B - 22 45
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RED RN Z & 5, /NIRRT Al A & Mt
BEECTZ2MAELETHETALZ 22X,

INBIREERER D MR DOMES T REE B X H 115,

AFE TIRET 1 EE O E /N Z D TS-CT
fit i % retrospectivel AT L, PEBHEE & Al
DILFGETY = OBIR, PIRRREEOMEK 2 FIHE L 72
FRZED FLME - AR O ERENE £ RES L 72 D
THET 5.

*H% - Fik

$T81219914E 1 A2 519924 4 H £ Tlz, 2
mm 2 5 4 2 HTS-CTHHRE S 1172, FAEHE
AT E T B E S 20mmEl FORETH B, W
FNOIEB] L TR (BB E ) & 5 I RE
SEET % 7 1R M R B A R R B W
D2 L D TH B, RIS HTIE2451 GREASTY I iR
TEL8K, FF R 6 6)), JEEEM AR50 (%
FEVEIZERE O B, ELMETENS 8 B, M % /2 i3Ee

EAbhtige 5, HfilREs 14610) Th -7z (Table 1),

CTIZHZHITCT-900S % >, #HEF1310mm R
Z A4 A el E HEE, WAL LI 2mm
Z 7 A ZDhigh resolution image ¢ target
scan® 4T - 72, TS-CT i H &M%, ¥ &
4 . window level | —600, window width :
1900, #tkRse: ; window level : 50, window
width : 300l #E— L, TXTE#RFZHENTIZ
ez L7z Wi oS L CTHsz 4% 2 HEE LI

Fig. 1. Infiltrative type.
(a) TS-CT shows a tumor with an obscure margin and air bronchograms in the lesion. The
outer zone of the tumor disappears, using the alternation of the CT scale (arrows). (b) The
pathologic diagnosis following surgical resection was well differentiated papillary adenocar-
cinoma.
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Table 1. Patient characteristics.

Cancer Benign lesion
No. of Pts 24 23
Age (median) 37-82 (65) 24-77 (55)
Location RUL 9 LUL1 RUL 6 LUL 7
RML 2 RML 2
RLL 9 LLL 3 RLL 3 LLL 5
Histological adenocarcinoma 18 granuloma 9
type W/D 11 benign tumor 8
[ M/D 1 pneumonia 5
P/D 6 abscess 1
squamous cell 6
carcinoma

W/D : well differentiated
M/D : moderately differentiated
P /D : poorly differentiated

2B E i eI TS Lz, TS-CT Eo
IRZEDWNEREE DOMEIRE & ORIKILD B &I,
RBP4 & MRSt CT 2 &b THIW L, F
72CTHE % Rz 5HE L BRI #ERE 2 47 - 72,
BHEZEMRE T x -test 2 HWTHEL 72,

®w R

TS-CTiE& L RZEDONERREEIL, k&< 3
FEFHIC AT RE T H » 72 (Fig. 1-3). 7% b
B ik AANRABE T, NER I A RE I A EeaR B PR 72
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Fig. 2. Solid with airbronchograms type.
(a) TS-CT shows a tumor with relatively clear margins and an air bronchogram. The periph-
eral fluffy zone of the tumor disappears and the central zone with an air bronchogram is shown
clearly using the alternation of the CT scale (arrows). (b) The pathologic diagnosis following
surgical resection was well differentiated papillary adenocarcinoma with central fibrosis.
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(a)

Fig. 3. Homogeneous solid type.

(b)

(a) TS-CT shows a tumor with clear margins and homogeneous in density. The homogeneous
solid type lung lesions does not show any changes with a change in the CT scale (arrows). (b)
The pathologic diagnosis following surgical resection was poorly differentiated adenocarcinoma

with central cicatrization.

(a)

LT BIRVIRZE (infiltrative type © IT), sE#%
13 LB HYEABE T, RENERITMEAE I ALY
5EEZ LND, REXDERBEIRERDLND
2 (solid with airbronchograms type : ST),
LRI AR T, JRZERFR L ¥ — % FLEMENIRZE
(homogeneous solid type : HT) 28T X% 72,
AEARET L 7o B Ef 2 58 L TA 5 LIT 2
%) (8 %), ST 8#H1(33%), HT14#41(59%) TH
272, F 72 HEOMMIIZ DS FRIZIT O 2 Fli
WL EERURSE T, ST 9 B 5 BliZEar
LAY, 1 BN haoMeidifmE, 263 RF L

(b)

BIETH-72. HTTIZ 4 B2 &5 0T ~—EF
b BUBRIE D R ORI EAETITH ), RH D
10613 L B IRIE £ 72 I3 R ERIETH - 72
(Table 2). —7, IFEMERZEIZIT 14604 %),
ST 4#1(17%), HT18%1(79%) T&H » 72. ITD
1B Rtige T, ST 4 41 & Blige & 72132 il
RTH-72, HT i3 EVEREIE, RAEVEWZFIE, I
BB D\ F 1h TH - 72 (Table 2) . fiEHEF O
hCHERILER L Twefliz e <, HTIZEL
72 BNE T THERRSECT |, WERERE 12— T
oz, IBBEWEREDOF TIIRMEEED ) LR
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Table 2. Relationship between TS-CT findings and histological types.

Histological type

W/D~M/D P/D squamous benign

CT findings adeno adeno cell granuloma tumor pneumonia abscess

(12) (6) (6) () ®) (6)) M)
Infiltrative 2 0 0 0 0 1 0

type

Solid with
air-bronchogram type 6 0 2 0 0 4 0
Homogeneous
solid type 4* 6 4 9 8 0 1

# mucin producing cancer

Fig. 4. (a) TS-CT shows a smooth-edged nodule with calcium and fat in the lesion (arrow). (b)
Correlating pathologic specimen shows it to be hamartoma with mature cartilage, adipose, and
fibrosis tissue.

(a) - (b)

FAEEC BB RREE & W S 17z 4 BHIMERCT x £

b, density?d @\ EARGERSONRAEL, 9 Bl BT SRS O D B 2 B2 Wi, 8% W
5 2 BlicAIRAL % BRe> 72 (Fig. 4). Moo BIEE JBER, ZF77iXcomputed tomography (CR) %
95 (REL PR M NE 2 1), “PiE R AE 141, Mtk FAWZKBEEE :CTEIRZ A G HE TITH
HE 1D IZVWTN L ¥ —2rdensityZ B L T #1T\v>» %, high resolution imagelZ & % FHAEK
72, RIEVERZERE 9 BT, 1 HNEZER, 6 Hi{% % 72 TS-CTOMMr 5 4Th b L 9 Iz
%1112 density 7> & W 145 & ARG ER G DIRTE £ FR o T, BWIEAMTIEHES L 720 EIR D A TOIE
o, Jb5BlIFAIKILEZEFL Tz, FRY 341 2EF100% 1213 L TeZe v, LA LIEBEREX
2 ¥)—Zedensity T - 72, MiBEEED 2 Flid8 $EHY F 72 1R BT AR A ORI IS HERE 2
HHI0mmA 4 ACTTL HKILZ 8 TE BI DT B AR O/ NR IS EE T 5 Z &
72H%, REEVERZEIE 5 Hli3:8H CT Tlaa)Ikib LHEDHKTIZIERT S, 2L ) %%
FHEE T2 P, TS-CTOMEESMECT THID T Az, SRS B F TAT ) LEMEYD B
FIRALAHY B L 72 (Table 3) (Fig.5). ZeBHIK E DD REEL J BEDECEIGZN Lo
1t & W L 72 B CTEIE T~ C100HULL & WrEL e AT LBE L X LTV 5, 4 F Thhigh reso-
HECTHERZRL TWwiz, lution image?» TS-CTE &N E W2 DO HE

FIRDIE - TH D&, IWEDEBDVERD
Bro®, A DTS, TIRILDBENTO DS
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Table 3. Relationship between CT and
histological findings concern-
ing calcification in pulmonary
nodules.

CT

Histological Conventional
type CT TS-CT

cancer
granuloma
benign tumor
pneumonia
abscess

oo v o o+
— U1 Y WO

+: calcification present
—: calcification absent

MWETH B, IREDNEEE DT OEE IR
L Tix, MRIZHEW22E#HENIH 255, CTTiZ
IR 2 PIER DM SE S D BTG DB FEDRET DR
B0 L OO MEIR & A b2 HE VDD B 7T
TH 5B, 2S5 F THOTS-CTOHE 13T &
ECT % HAKICHRET R LT 72 728, NSRRI
B L CORENLLr-T2EEZ NG, Z2
THZITIHRZE S 2 mm R T 4 A Dtarget scanT
Wz L, ERILINE &4 % window level | —
600, window width : 1900 ¢ high resolution
imageC, #tfEstiZwindow level | 50, win-
dow width : 300 ¢ standard image CTHE#EE
L, MADCTER % A THRETL 72,
A-BI20mm LT O /INRYJR 2L > PN EREE 0 SR AT
2 b F DOMERKIZIT, ST, HT o 3 fFEIHIC 43T
RETH-72, 2 oD 3FEMITE 2 HTS-CTD
BiiSF S th, MERRZM %2 B9 5 2 & ic & 0 BAER
WX BT E 2, HTI B &ACT & #MErR &1
CTToEFDOKRE 312138 b <, MBS
CT THNER & A — T - 72, STIIHEME S
CTTIIREWNERDREZDETCHLT L D) B
ICHEH & N, — BRSNS e 5 72, ITIR
I3 & X R - T, MR R FCT Tl iz ek
HSARERBE & 70 1), JREDIREFHY L PRA) 2 K
LT3 nEEZ bbb, T4bbHRRE
AN H TUFHTA S &, FEplTld 2415 5 14451
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Fig. 5. TS-CT (a) shows a calcification (arrow) in the
lesion more clearly than conventional CT (b)

(58%) I FLEMNIFHEHT) TH 1V, 104 (42
%) (3 NEEE I RE X DE 5B F 72 L e ke
DRIZIN T BIRVIFZE (ST £ 7212IT) TH -
7z, BUBOMME & L Tix, MRELETORE
DA EFRLC &, B 10BNHIIESI LB IRTE & R

FEEBETH >, —J, BEFEOMBAOE
%L DIESMLERIE TH > 72, REREEAYIC I
=T RE L, IR IR g oA aiElc #
> THBL, Zo7oflille 2388 e
HWEBHYPR /2L % Z L A5% (1219, [Eifg FIT % 72
ISTZERLI2EFEZ 515, Lo LIEs{BEIR
BB & R BRSO L D IialE % s,
D DRE L 2 hs 5 HIET 5 & S 2D, E{&RRY
AR LB RIE B L R F EEEVFHT 2R L
72DNE Z 1 b DIRBEREHIRE AT R L 72 b o &
FEZ oz, —h, IFEWEREDOFR TEMEEE
3EeBIHT 2R3 L 72, 2 O - TREESAYIC i
BIE MRz 4 BT $XTCTHYE L, den-
SityD & WG & ARWERGDRAEL Tz, Z
DFFRITFFE R CTIR E F 2 6 i, oo RERE
ETIZERO LN h - 72 (p<0.001). Z #UIIR
HEoa iz MhE R E DRI LSy, BB, RE
TR, B & OFRRRRAY e RAEMBE RS DR
FELRZEEWEEINTE), ZsDRHESRY
FFTRZRLTCWS EBEbLS,

FHIRAGIZBE L TiX, 4mEaE L e iiEsl oa
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JRKALE % 3R> 72 B3 7o > - 72 7%%, FEFEMERZE D
BT RIETERZERE D 9 B 541 (56%), %
fEEE > 6 Bl 2 151 (33%6) 12 A JRALE % §ls> 72,
REVHRZFFESOGIRIGIZEEL TIiZ, SR & H
BLTEEEGRD LN (p<0.001). HEF L
DR ENORIKIGIZEHOFTR E 1, *
72CTHEIZ & 2 EEB M tic & ) B, B
EANCAER & INTE 2D, BEMLHEDL H
519, Frxr DIREEER Tl TS-CT D #t g St
CTTLHEIRILE R ZBD U - 728, RIEMERAZE
JERZE Tl BHECT THH S Lk » - 72 /K b
WAs, TS-CTOMEEIFMFCT THIH S LRIz
FRZIR LB bz, ARIG & HIWT L 725467
DCTEIZ VT N L100HULL L & CTE % 733
LTwizds, ZOMEICBL CZEROEHED &
AECL T/, FRESEEIC I BEEREE O 2 FiE
YIbR S NEIRICE 2 FERR L 72725, REMHRZFE
HS5ENZBEL T, 16 TRAE EERD
LR RN A RALASHERR S 7z, Lo LAthod
4PN EIBRENTE LT £72, BREZHENE
ROEARTLHIKILEZHERTE 7z,
TS-CT EOWEREEFT R %2 AV 72, IHED R
1 - BT 2T L T A B &, ITixESb
BRI ICHFEIFT R TH 5 9%, R TLRD 5
Nz eMrHy, MmE - fREX L &%
A EDLERWT 5 UEI;D - 72, Fr D
RONIFEBEE D &, BEREIVERL 225, s
BITIEREBZ B> TLEHICEILERD LD -
2. 2ok D ICEEOERNICIE, EIGFRST
T2 1~ 2B TOEHRIC & 5 & B8
KEITH - 72, RizSTiId &b B L o —ER
SHALTYRRIE & B4 £ 72 128 LAt R THLRD 5
7z, CTHEHR THOERICIAimE - fREX LD
BTk 2 A A b BWNIILETH 572, L
L7Zehs s STICIE L 72 i 48 £ 7213 25 b 451
&, 1~ 2 BN TORBEEE CREI9E/INE
TRFERL, INLREBBBENEE ML R T
a7z, BefRICHTIS, BER] Tl R b B BIE £
7R BRI AR R TTH D, BME
BB L UREMRFIETLRD 6L, il
BITIZTS-CT EvW§ 14 ¥—7rdensity 2 H L
T2REFTh » 7z, ZOHT 9 FIHEIER S LUk

Thin-slice CT 2 > 72 il BF/NRURRZE O N ERKERE 0 J#-AFr

REDORFTDHEETH - 7255, WY RERIC
BIREZWOHTE 5T, ¥—ZdensitydFEAHT
127 5 Tz, BYEIEE & RAEEMERZFIE TI318
Bildr 7 61 (39%) Ic ARG % 3R, Fli@ERANE & &
fE M P 2P RE 0 INER I 13 R — T, density D
WERAL & AR ERALARIE L T 72, BIRILDF
4 B L I3 IEs Cla R 85I B R % Ar
BT, EOMEPLIZIFTRABRLHERETH - 72,
T AU I E R AR, S0E VR SRR o NERFEE O
density 2@\ ER 4 & AR B DY IRAE T B 4
B2t RO NDBERRIC L 5 &2 L7z,
CEREVICIZ IR 2 AR & T 2 REERIFIEL,
INE T H BRI BEARIEIE R A IR 5 % o,
B AR AR & D Efb& T 319, TS
-CT_E, density?d @&\ LKW FRANRZE L TR
Z72DiE, ZTORBEMFREZRLTWSELD
EEbLND, —F, MEL3I0mMmE#EI 5 DT
EAENICEILREEZF T H6D H DY, 4EMKET
L 72 FEFI H520mmbBlL T o/ NBUFHIE &2 S8 & L 72
72dd, 7oF/EFNEICEIEREZIZEAEAELT
Wi olzEEZ b, —IREYIZIZTS-CT Lo
densityd A CTl, #ERjIZRE: - Bbi, HL Z
TOLSERE LI PRI Z ) Th 5.
LI ERG B/ NER AR I BT 5 TS-CTO i 87 4
4, MEFR SO W CTENR 2 F VW 729K ZE 0 NERE
FIZDWTEETL 72, BECTRTS-CTO Mg
EMHIZT TIE T TRER D AR, EEFEE
DEETEDLZ &5, HERNBOMWEIRE EE
IV 7z & w2 5, BB/ NIRE D Z
WCEEL CRBR L EBIZLETII R, FHICEH
fliCTE 2 &b, MENICET L LD E EBbi
3. SEOBE T, ERITLN TV 2RES
LU ZDBBEDOREIC & Bk & FRRIC, N
HEENAIC L 5 Bl - BlEORKORDOF &
e BHEEEIZ RIS o7z, LA L2610
RODIFAOVER, ME - [REXFRIC, 4ED
HNEBEDMHIRFATRZMZ 5 Z iz LD, BHE
INEREDBMO—B L % b L BbR, 4%
5 12 prospectivelZ FEFI D EFE & FHia, HHESFEY
AR & TS-CTHEE D IO LE»H ) £
ITH 5.
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Evaluation of Small Peripheral Pulmonary Lesions
with Thin Slice Computed Tomography

Kouzo Yamada

The Second Department of Internal Medicine,
Nagasaki University School of Medicine, Nagasaki, Japan

To evaluate the morphology of small peripheral pulmonary lesions, we studied thin
-glice CT (TS-CT) images of 47 small peripheral pulmonary lesions (24 lung cancers, 23
benign lesions) in 47 patients. CT images were examined by two different window and
level settings (window level ; —600, window width ; 1900 and window level ; 50, window
width ; 300).

In TS-CT images, findings of all lesions were classified into 3 different patterns
(infiltrative type, solid with air-bronchogram type, homogeneous solid type) which were
useful in diagnosing histology based on the growth pattern of the lesion. There was no
lung cancer case in which calcification was diagnosed to be present on TS-CT. On the
other hand, 5 of 9 inflammatory granulomas were recognized to contain calcium which
was never seen on conventional CT.

The results suggest that TS-CT may have a significant clinical role in diagnosing
small peripheral pulmonary lesion by demonstrating macroscopic features and calcifica-

tion.
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