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Helical CT for Lung-Cancer Screening: Fourth
Report: Detectability of pulmonary lesions

Shigeki Itoh', Hiroko Satake?, Takashi Katoh?,
Takayuki Isomura®, Mituru Ikeda®
and Takeo Ishigaki?

The detectability of various abnormal findings in helical
screening CT (HSCT) with low-dose and single-breath-hold
scanning of the lung was examined using conventional CT
as a gold standard. In 75 patients, HSCT was obtained with
scanning parameters of 120kVp, 50mA, 10mm-collimation,
20mm/second and 1sec/rotation. Conventional CT was ob-
tained with 150mA and 10mm-slice contiguous scanning.
HSCT depicted 141 of 159 focal lesions in nodules and rmasses
(65 of 69 lesions more than Smm in size), 44 of 47 in infil-
trative lesions, 11 of 11 in reticular lesions and 23 of 39 in
bullae and blebs. There were only 3 false positive lesions in
nodule and mass. Sensitivity, specificity and accuracy of
HSCT for diffuse lesions were 100% (11/11), 95% (61/64)
and 96% (72/75) for fibrotic change and 75% (9/12), 100
% (63/63)and 96% (72/75)for emphysematous change, re-
spectively. Since the detectability of HSCT was good for ab-
normal findings, showing increased attenuation in comparison
with the lung parenchyma, it was considered to be a prom-
ising method for lung-cancer screening.
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- T & ) R % THIE, %0 % s
s SisEIS () detectolky L U7z, #0iE, BOBEX ) 20mmBPI % D4R
upper (T (91%) &, 2ol PR eE L, kK& X,
level  middle [ B (89%) SmmAf, SmmEL10mmaEfE, 10mmb) Eiz
lower | EEEE (88%) G, density (X, FHIME & D&V D D %
o cona | B (93%) W, %D EOL DR BOHEL L7,
peripheral | T (86%
<5mm | | (84%) . =
size < 10mm (T (92%) ‘
z 10mm [ (9°%) R YV == ZCTIE75B1&HIT 1 Bl
density dense | Il (95%) FIE TS B e %?“ﬁﬁﬁf‘% 7z,
faint | TN (83%) 1. nodule and mass (Fig.1-5)
2‘0 ' 0 : 2|0 4|0 I E;O ' 8|0 ' nodule and mass (&, EFHCTTI59HZE %32
‘ S S _ | B R Y=V FCTORRIE, (++)
Eilt%j Sizl:ge;enc(}agg:gigflhehcal screening CT for nodule and mass according to level, LS, (+) : 2397, () @ 18FETH Y ,
1599ZEH 14195725 (89%) A M T & 72, WL
7Y RLERT YT A TIZK BIESER Y & STIAYEED) O 2 DLW, FHL, 4 X, density BIOMEHERFig. 112 F
b, BHBREECTA S ) —= Y 7EWRLT, A7) —=>7CT) LD, M TE LD o FEDSE {ITBBEED 5Smmk
DEFCEMIRO & 5 125 Lz, EEEI20kVp, BEER DB\ (Fig.d) TH Y, Smmbl EOIFEIZIRS & 6955
50mA, AF v VIR 1 Fy 1 [OfE, ¥ — A0 10mm, F—7)b ZH6SIHZE (94%) TR CTE 2. T/, BEBEMREZ 3K
BEEE20mm/AP THEZ L,  360BEHifE: % FV: T10mmEIKE ZRRO, ZOREIL, MlEOEL ) (Fig.s), HEEOEF
CTHEEHE T 7. —7, @ECTIE, FEEI120kVp, & BORB & U RS O #EAT Td - /2.
BHLISOmA, AF ¥ CEEH 1S, ¥ — ATR10mm T10mmEFR 2. infiltrative lesion (Fig.6,7)
THE L7, WTFhOCT AR IC THRE L 72, infiltrative lesion (3, #BHCTT4TREX ROz, X2
PRS2 & | Tnodule and mass, infiltrative lesion, re- —Z Y TCTORRIE, (++) : 409525, (+) 14 /%, (-) :
ticular lesion, bulla and bleb(Z 2\ T, ¥72, ' AMERE IWETH Y, 4TIREPA4TREE(94%) BT E /2. Fig.6ic
& L Tfibrotic change &emphysematous change 22\ THR WED LA, AL, density BIOBEHERE T L7225,
st L7z, B, ABFZECreticular lesion & 13, B IZEED B T & L o 7oL OB RETH Y, »DO29K
EEIZL S EBbNLHEARORERRBEMICEDIEE ZEIIAEN OV A Dfibrotic change % &1 L TWHESIT
L7z, A7)V FCTTIREDHEY (++) | 5105, oz,
(+) 1 B8, (o) FEDHwo 3 BETHEL, BECTORE 3. reticular lesion (Fig.8)
REFEMEIZA 7)) — =V FCTDIREDTEFEZ WAL © 574l L reticular lesion!d, MHCTTIURERRD, A7) —=v
720 B, A7) -y FCTLEECTIZBOBOMY. LT JCTTH ZNODERELRHETE -,
HE L7 T, RBWREICOWTE, 2oL, # 4. bulla and bleb (Fig.9)
DL, A XB LT densityD FIHE FIIC b B I RE % 574 L bulla and blebid, HHCTTIVHEZ BTz, A7) —=
oo LAV, KBRS & D B E LIEEE, AT AR O v 7CTORRIL, (++) D 159K, (+) (8K, (-) ! 16
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Fig.2 lLung carci-
noma and emphy-
ema. 67-year-old-
female.
A: Helical screening
CT, B: Conventional
CT

Small lung carci-
noma (tumor size:
20mm) associated
with emphysematous
change was clearly
shown in helical
screening CT as well
as conventional CT.
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Fig.3 Lung meta-
stasis from hepato-
cellular carcinoma.
57-year-old-male.
A: Helical screening
CT, B: Conventional
CcT

Helical screening
CT could depict
small metastatic
nodu\e (size: 3mm)
in the peripheral site
of the left upper lobe
lung.

A

el > B J—

Fig.4 Lung metastases from esophageal carcinoma. 65-year-old-male.  A: Helical screening CT, B: Conventional CT

Three small metastatic nodules (arrow)were shown in helical screening CT. However, helical screening CT hardly depited another small
nodule in the peripheral site of the left lung, which was clearly shown in conventional CT (arrowhead). The faint nodule of the right lung in
helical screening CT (large arrow)was caused by partial volume effect of the nodule in the caudal slice.

1 ‘I - N
N

Fig.5 False positive nodule. 53-year-old-male.

A: Helical screening CT, B: Conventional CT A nodular lesion of 12mm in size (arrow)was suspected in the right lower lobe lung in he-

-l 4‘(m
lical screening CT. However, conventional CT proved that it was a pseudolesion by the gathering of vessels.

ETHY, 39HEPIFHEGI%) LB TE L o7z, CT MDsensitivity, specificity, accuracy i3 B DED100%, 95

C ORI, 10mmELEDTHEIZR - T 2058 13752 %, 96%TdH o7z,

(65%) LMRIBTE T, EZRD LD o7, 6. emphysematous change (Table 2, Fig.2)

5. fibrotic change (Table 1, Fig.10) emphysematous change DHEET#H 5 % Table 212 % & &7z,
fibrotic change DFEFT#ER x Table 1 IZF &7z, #@FECT HHECTTIZ126]1Zemphysematous change 725, A7 1) —

Ti116liZfibrotic change & #B&®, A7) —=YJCTTH ZYJCTTIRID) B 9fleiiTa/lz. 7, BEEHES

INHEfERmIETER. A7) —= v FCT TG 3RS Loz, ZDHER, A7) —= 1 JCT Dsensitivity,

ZIFNIFRD 128, TR R IRES AT TH o 72 specificity, accuracyld B DB D75%, 100%, 96% TH -

e EDRREELHMTS NI, TOKR, A7) —=v7 7

TR 8412 H25 H 23
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B B 06 () :detectability and mass {E 1592514197725 (89%) & # T
upper [ (100%) X, RINTERD > LHEDS G TIRED
level  middle — I (89%) SmmAEHORIFETH o 2. Smmbh_FOE
lower i I (100%) ZEZIRD LRI T & Lo 7R 2IE, 6995%
) central 71 (100%) TF N ﬁizf{ff fio N E'?., . mhx_{ﬂﬂf.ﬁi@m
site peripheral | — (91%) :i:I CIREFETH 7297, —F, EEIRIECT
, WRCHIFOW{RT— & R L T3S
density 9875 | (100%) e k—ﬁizﬁilﬁlc’)jﬁifiﬂ 4 2 BRAE VS L
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faint - Wl (88%) 75%, R CTIZ AR TS DA E IR Z O
f T T L T T -~ 1 A1)
5 0 10 20 30 ICEN TS & OENL STV 5000,
I#Tn#% INLOHETIRT—TILE
Q&innggﬁﬂny of helical screening CT for infiltrative lesion according to level, B E A Omm/B T B 7210, RSN
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e W RELRF—7 Jb*p@jﬁg%}—ﬂl{"t Z < ff", Smm it D
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ERE R T A UESDr S,
HTW%ﬁﬁF%ﬂ§<W%¢%t BEDHE AL
b, ZOWZHCTOWREOEEDE -bi-ufégl'ﬂ-%iﬁiif@*ﬁﬁ
1, ARAUEREMEIRES T, M OIREDELE LIERIZR S
NTW7z07, SROKETIRIEFS S SO TEHROERN %
WREL, »2, SFSELHEICOWTHRETAZILICE
Y, EEIREECT & il O — KRB IS5 E DIREDH
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LSO S F ST RWEL RS E L.
lesion (47 FA4FEERHTE, H ORI TE o7
MOEDH B 2 FHEITIEREC
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TREDRELAZET S

LIk
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infiltrative

A | B
Fig,7 Pneumonia.
48 year-old-male.
A: Helical screening
CT, B: Conventional
CT

As well as con-
ventional CT, helical
screening CT de-
picted infiltrative le-
sion in the right up-
per lobe lung, which
clensity was inhomo-
genous and lower
than pulmonary ves-
sel.

A | e

Fig.8 Radiation fi-
brosis. 41 year-old-
female.
A: Helical screening
CT, B: Conventional
CT

Focal reticular le-
sion in the left upper
lobe lung was clearly
shown in helical
screening CT as well
as conventional CT.
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Bt HERE 2 &0 LIRED I Y I A MPROTETLTW
745k Bl TH -7z F7z, BREMEDreticular lesion & UV E
ANEDfibrotic change (X, FOEFIHMHTHETH 72, &K
TF9E CIIBERE D RE 7% Tk & 9 2 RN ORES] = 4%
BRLTWHRWY, ThOEDERPOSEDAZY) —=27
CTid, HEAVIREE FAAERELRES DL eI TS
Ar#z bNA, —F, bulla and bleb®’emphysematous
change’s K OREDKT T 2WETIL, MILEEDOHILHH
Moo7edt, TOZ EIIMHERBADICHIZIIR S 23RS
LhhnwkERLNS.

A RIOMET, AR ZE Enodule and mass TD 3 JiH%E
& fibrotic change TP 3 FlD A L RO THHTH 72, HE
ZHEIBWT, [WHEMEECOREEREORE D2
W SN CTTREIHFEL LW Z LITLITEET S Z
LW EEZLE, CTERZBICHWAZ LIZLY, DL
RARELREROBEL LR (TEHLEEZLND.

AEDOBFTTIY, A7) ==Y FCTOREDIFAELETHE

Table 1 Diagnostic ability in helical screening CT for diffuse
fibrotic change

Fig.9 Bulla and
lung carcinoma. 51-
year-old-male.

A: Helical screening
CT, B: Conventional
CT

The conspicuity of
two bullas (arrow)in
helical screening CT
was poor in compari-
son with lung carci-
noma (arrow head).

A‘B

Fig.10 Lung fibro-
sis. 63-year-old-
male.
1A: Helical screen-
ing CT, B: Conven-
tional CT

Diffuse fibrotic
change showing
honey-comb ap-
pearance was rec-
ognized in bilateral
lower lobe lung in
helical screening
CT.

ZBECT & B L7278, @HCTIZHARTE — AE10mm,
7 — 7 VEEENERE 10mm/F THse L 72 End iR ECTO 45,
MHEHOBRBIZELTWA I ERESATBIY, 20

EEREECT L BT R&TH o ohd Lz, LA Lk
Ah, il L7CTEEOEREROHIE,L, HEEL T2
ML Lo s d R iRz 2 i 0 R 2 EAEBETH - 27
O, SEOTT =i AV, BECTOEEANHRE
EDOMBEDOXL D2 LITHERE L TV 5%, 4HORER
A2 ) — = v FCTOREDIEZ e T & T RIFI\ZFHE
LCWAHAEENSH 5.

%@@X?Uhf?ﬂﬂm EECTIZ AT EBIRGE
TERHIHRE TE 525, {#%kbm%@#&ﬂ%%
ﬁ%*ﬁTLt.zm,mEWWﬂubwﬁﬁm“%
MEATVERETHA ) H. —iKIZ, Kk m%m%%ﬁ#
INEVEETFRVEBIFTHL L ENTWEDMN, —F, &
FA 2o GO BRAN BT A 72U, ATRTICAERRIC & D RESE T
PELNTWD T EAEF LAY, BIEOHA Tld10mm*k

Table 2 Diagnostic ability in helical screening CT for diffuse
emphysematous change

Helical screening CT

(++) (+) (-)

Helical screening CT
(++) (+) (=)

Conventional CT  (++) 10 1 0
(=) 0 3 61

EHe8FE 12 H25H

(-) 0 0 63

‘ Conventional CT  (++) 7 2 3

25
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SRIDAZ ) ==V FCTIZ BT 22k DIE T id,
HIRRESY O D L EBIRMOBET L 0 b 7 — 7V BEHEE OBk
HBOREREHEEINS, BEEE % 15Smm/H 23 i
FWERIITGEET 500 L s, HBREGEEHT20% DL 1
mu, 22oKZ Y74 7 TORENS, | HOMRE L TE
%%%W 53 B Z L DSHREEREFIAH T BT E S TFHX
b, =7, GRO20mm/FOHE TIETSHILBEIHT 1 B0
W@%kﬁ@%t%ﬁﬁ%ﬁ%ﬂ%f&ot.HL#B—
FARZ VG BHEITIE, BB S TlR20mm/#b % 3803 2
FRUTHLEEZOND, 12750, A¥ v Vsl +E
MTEIUL, LS LBEEETH VLI ENTELT:
O, EBROYRNLING, T/, SHOKRFTIE, BE
DiflF A & R FEARE: & LT 360 % Bvi7- a8,

¥ J O MR OTEAE RS I hE
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AN, ZORER, NELRESLBEDRELIR*2T
AIRBEDHRIE B X UBHMERZE OB O T I AT 12 <
EEZON, A7) ==V I CTOIREDHEIEL R 134
DRERLD X512 EIWFTE S,
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2. ERESECTOREMHZEO#MHEEIX, nodule and mass
A¥141/159957% (89 %) (SmmPL - T1d65/69%), infilirative le-
sion A%44/4795%(94%), reticular lesion%%11/1 15EZE (100
%), bulla and bleb?"23/399%% (59%) Td - 7=, BIEMESRE
%idnodule and mass|Z 3 HEE RO DA TH -7z,

3. U'F AMERZE Dsensitivity, specificity, accuracyld, fi-
brotic changeA$100% (11/1141), 95% (61/6441), 96% (72/
75%1), emphysematous change?%75% (9/12%), 100% (63/
63%1), 96% (72/75%1) Tdh - 7-.
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