u

) <

The University of Osaka
Institutional Knowledge Archive

AN)AICTRAF v VICLDHEER V) — =V THRE-

Title gﬁﬁﬁaxﬁﬁﬁﬁﬁuawéﬁﬁmtwﬁm%&
5o
Author(s) | E#, B—; &8, 73; /MK, & fib
Citation | HAEZEMEHEFESMEE. 1996, 56(4), p. 173-177

Version Type

VoR

URL

https://hdl. handle. net/11094/20622

rights

Note

The University of Osaka Institutional Knowledge Archive

https://ir. library. osaka-u. ac. jp/

The University of Osaka

: OUKA



ANV HNCTAF ¥ VIZEBMEZ 2 ) — =V Bt
— IEHHDE b X ORI 151 2 WICT & i he sk —

EF R— &R

0V S S S R S

SRR EF B R IE S =

Screening CT of the Lungs : Image Quality
Compared with Conventional CT

Ryoichi Kamimura, Tsutomu Takashima, Takeshi
Kobayashi and Koichi Kifune

More sensitive imaging methods may be required in the
screening of early peripheral lung cancer. Among new ra-
diologic techniques, helical volumetric computed tomography
(CT)seems to be attractive. The image quality of helical CT
with single breath-hold and low-dose technique (screening
CT)was compared with conventional sequential CT in 12
patients to detect the pulmonary metastases.

The screening CT protocol consisted of a 20 mm/sec table
feed during a 20-second breath-hold at 40 mA, with recon-
struction of images at 10 mm intervals. Conventionsl CT was
performed with a I-second scan time, 200 mA, and contiguous
10 mm-thick sections.

In the evaluation of mediastinal vessels, bronchi and pul-
monary nodules, screening CT showed high detectability
images comparable to conventional CT. But subsegmental
bronchi or small nodules overlapping pulmonary vessels were
more difficult to visualize by screening CT because of im-
age noise.

The authors conclude that although further improvement
is necessary, screening CT of the lung is an attractive new
application of CT.

Research Code No. : 506.1

Key words : Helical CT, Lung cancer screening, Image
quality
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VO E{EZ D R 2 ) — = ¥ FHAEE L T ELAEX R
BEEHMNL AV TWSA, R EMBRORR 2L
ZiE L W ATRAESZES 22550 2, Hlk Dslip-
ring FE W2 WbW AN AVCTIE, T—7VE—F
HE TR S Sl bX% 7 & Y IREREEEE L, 7
—FBR) 2L LTPETEHEER NI Y, 2055
DU EHO R WERE L-F— P Rehs bk, 2)A
Fr YBEOEHTHL. SHMBERETIILOE L7
A7) == TR, NJAMCTRIEATAZ L #H
& LT, Wi, HEWIERHEDS X UM a1 O e
WL TEECTE DEE{To 7.

MREIVFHE

FEROMmEF HIYE L2REDBE I LTAY A
CT % Fi\»7zscreening-CT & 1% Dconventional -CT % [F] (2
WATL, fHEELE AT -7, 12BOWERILEE 8 ], &
T 4 BITHERITS1ED 5795 CE¥62i%), AR KR
41, 3B, BFE 2B, ToM3BITHo/. CTAF
v v PR S N A BRI, AREF35ME SmmELT ; 74
8, 6—10mm ; 47M8, 11mmbLLE ; 14) TH o7z, EHL
7-CTHEIZGEHACT Hispeed Advantage TH 1), screening-
CTRAVANE— FIZL Y #REEBE120kVp, EEIM
40mA, AT 4 AE10mmé& L, Pitch2, $hbbi—7NV
FEIERE #20mmy/s & L7z, ZHUZ & D EEBROREEET
A2 1 [l OMFRAEIE T (2208 LI 28 D 2 % v > 3]
& o7z, e BEEIERMIZ S0 E FHvy, BB
HIFFIE10mm & L7z (Fig.1), &R0 x5 4 A%iiE X %32
ATL AL

Conventional-CT{X120kVp, 180—220mA, 7 7 A ¥ —FE
— FZHWV, A7 4 AE10mm, 1 AF ¥ /ICTHREL
7o, EMEFEAX Y T EHDII1 NEEB0R T 1 R, ¥
P HESEEH 3 5 Th oz, EEFIRIEE b ICHERSEAFT
Idstandard algorithm & FHWTEHERL L, 7 1 » FL~UL30,
74~ FiE300& L7z, — B4 Tlibone algorythm %

19



174 AN ANWCTIZ L BDMERAZ ) —= 7

[ R

.

IIIJ

(A) (B)
Fig.1 Screening CT in a normal patient. Images with lung (A)and mediastinal window setting (B)

My, 74 2 FLXL—650, 74 >~ Flg15000D%&4ETFr-

7- Z =
MHEDILE TH 525, HREMOCT TIIBEBK, 7 A1) HIVCT DK H&Lfdf ) 2—LF— ¥ ThAb
ahisERR, AREBIIR, £ TEIR, MNIBIER, & ﬁﬂ%##Lt3ﬁﬁﬁ%mEQLM?%ﬁ%ﬁ§<,i
Bk, #ERk7Z: EOMBMEROMMEEL B, WP BT L) WEOHEHENILBIER IR D L Eh -
HOCTTIZHIRT £ COREIROMIBAEZ LB L 7. D M OBBIZE L TIE, fEEOCT TR
Wi b conventional CTTHiH SN TWA L DEIEHEL | (AHD X LI & D false negative & 72 V) 9 A fElatkhsgi s h
T, A7) ==V JCTTHFEF LN CHEIZERTE TELD, NVALMCTTRF—ZI3#BLTHEY, oA
T E et (+) & LCEORBERERE L, B ORE RSN ERBEMIES & x5 & L GEkCT
BWMEDT7 A NVA Ty —H ATy LICiEH S THEE EANY HIVCT & OREERIEETIE, ~ ALCTHAERTY
L, HIEId 2 D BGHRAEOEEICE S TITo 1. B ETHEEDL\ 0 S0 b b N OGS OFE
F oA, REN3SERIC OV THH A XHISmmBL TIIERCTDHSEAEN TV 585, SHIEHENS 22
T, 6—10mm, 11mmPlE® 3 B4 L CRIBEORHET V== 7IFEL, SR ThoT — 7 VEBE % 20mm/s
screening-CT T O 2 faat L 72, eL7z7dTHD
FOIIHLOEBRISGHE S LT, A%y EBEEE5T 52
. = LWL, HEECTZIT ) BEEAREY RS T LT
TR MOEB L UBREERTOBE G LTHEFEEbR
HEMBIMLE ORI TH 5 55(Fig.2), HBHEEOAV TWaY, i, A%y CEEMOERHKIE, CTAF Y %
FHENRHIR, 785 T IR Tldscreening-CTT90% L. LoD AT ) =i L TLEDIF A 2 E b THEIC L
FrRLrz, BAML %52 on THIBRIME T4 58 72, DHETIRIBEROXMBEICANT ACTE VAR

EH o5, mHBEIMHHPHLNER
b7 NENFIR TH64%ICHHTTRETH

At (Fig 3). L7d5o 'fscmening-CT'("@ﬂ;l’- q _‘
REZOMERIEBBOhEGFTH- 72, 0.9 - e s
FHEF 588 SCRE ORI C i dscreening-CTTO 0.8 1+ B | |
i, EAEEI00%, KaEL9% | 7 TR T (- - TR
LRIFTHo . rrEameEREEe | 0TI
IAHHET1% L R TR L % o 72 (Fig 4, oA
Fig.5). 0.3 4-
RRAEEH ORI TIZemm L E O T 0.2l
1X100% DFEHETH ), SmmELT O/ Mg E 0.1 4-
TH85% & BRIF L RMHE AR L7 (Fig., 0 ' ' - . ' '

Flg.?). BAHR, RERRE B 7 R AR CId BV BA CA SA ITA CoA AzV

MHROERII LSOO (Fig.8), &% Fig.2 Visualization of mediastinal vessels on screening CT compared with conven-
K8 (3mm) CTMEFIZE R - 726 T, tional CT
. y . BV ; brachiocephalic vein=94% BA ; brachiocephalic artery = 100% CA ; left common
- \G - - 1 1
screening-CT COHi 355 - 7 (Flg'g)‘ carotid artery = 75% SA ; left subclavian artery = 100% ITA : internal thoracic ar-
tery = 64% CoA ; coronary artery = 86% AzV ; azygos vein = 75%
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Fig.3 Image quality with screening CT
(A)versus conventional CT(B)in a me-
diastinal anatomy. Internal thoracic ar-
tery and vein are also demonstrated on
the screening CT (arrow).
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0?0;-, 1 [— . o Fig.4 Visualization of bronchial shadows on screening

0 L 1 CT compared with conventional CT
Le SB SSB LB ; Lobar bronchus = 100% SB ; Segmental bronchus
=94% SSB ; Subsegmental bronchus = 71%

Fig.5 Image quality with screening CT
(A)versus conventional CT (B)in a bron-
chial anatomy. Lobar (RUL)and segmen-
tal bronchus (B3)are well demonstrated
on the screening CT. But subsegmental
bronchus (B3b) with narrow caliber is
poorly seen compared to the conven-
tional CT (arrow). |

(A) (B)
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Fig.6 Visualization of metastatic nodules on
screening CT compared with conventional CT
=5mm ;85% >5mm ;100% > 10mm ;100%

Fig.7 Image quality with screening CT(A) ' ' l
versus conventional CT (B)in metastatic pul-
monary nodules.

The demonstration of metastatic nodules

was judged identical for the screening CT and
the conventional CT.

Z5mm >5mm >10mm

\

(A) (B)

Fig.8 Screening(A)and conven-
tional CT scans (B)in a 61-year-old
man with colon cancer. A 5 mm
nodule can be seen in the left apex
on the screening CT without arti-
facts (arrow).

- 7 iy *
4 4

(A) ' ®)

(A) (B)

Fig.9 Screening(A)and conventional
CT scans (B)in a 55-year-old man with
rectal cancer.

The screening CT dose not clearly
show a 3 mm nodule overlapping pul-
monary vessels because of image
neise.

22 HAREREE $is6% £3 5
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