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One hundred and fifty-two pulmonary nodules (PNs) were examined by thin-section computed
tomography (CT) and conventional tomography (tomography). In this study, 109 PNs were analyzed to
assess tissue density by calculating the representative CT number (RCT#) from a computer printout.
For the primary malignancies, the mean RCT# was 72 HU, with a standard deviation (SD) of 21 HU,
and for metastases, it was 66 + 19 HU. The RCT# separating primary malignancy from benign lesions
was 157 HU, the one including metastasis was 183 HU. In addition, dual-energy CT scan was performed
to evaluate capability of diagnosing calcification in 35 PINs. Dual-energy CT scan had increased the
reliability of CT diagnosis for PNs with RCT# between 100 HU and 300 HU.

The descriptive criteria of CT and tomography for 127 PNs were analyzed and statistical diagnoses
by CT and tomography were compared with the results of their final diagnoses. CT and tomography had
domonstrated similar sensitivities in the evaluation of primary malignancies; 86% in CT and 90% in
tomography, and the same sensitivities (86%) in diagnosing metastases. In evaluating benign PNs, CT
was superior to tomography with capability to detect minimal calcification and fat density; the
specificity was 80% with CT, and 52% with tomography (p<0.025). Overall accuracy in the diagnosis for
PNs was 82% with CT, and 73% with tomography, which was not different statistically. It can be con-
cluded that CT is a reliable examination in the evaluation of PNs, and there is an advantage to the use of
CT over tomography in diagnosing benign lesions.
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Table 1 Pathological classification of 152 nodules in 148 patients

Primary lung malignancies

Metastases to the lung

Benign lesions

No. of g No. of No. of
pathology i origin Cases pathology plpins
Adenocarcinoma 32 Thyroid 5 Pneumonia 11
Squamous cell 11 Neck 5 Granuloma 44
Small cell 4 Gl tract 6 Hamartoma 9
Carcinoid 1 Gl system 4 Hematoma 1
Others 3 Breast 3 Bronchogenic cyst 1
Lymphatic system 1 Neurinoma 1
Selerosi .
Bone 3 ,F erosing heman 3
gioma
Liver 2 A-V fistua 2
Total 51 29 72
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Fig. 1 Granuloma.

(a) PA view reveals a small nodule overlapping the costal rib in the left upper
lung Carrow). (b) Tomogram shows a localized and increased density (arrow)
in the nodule, suggesting possibility of calcification. (¢) CT shows a homo-
Zeneous high density nodule with the CT number of 259455 in the region of
interest (ROI) surrounded by cursor box (arrow). (d) Computer printout
(CT value map) in the center of the nodule. The RCT # at 140 kVp is 301+47
HU (calculated by averaging 9 voxels), and the one at 80kVp is 473+ 30HU
(calculated by averaging 5 voxels).
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Fig. 2 Dual-energy CT scan
Comparison of CT numbers measured at 80 and
140kVp for mineral (potassium phosphate) solu-
tion (line A), and those for various organic
solvents (line B). Representative CT numbers of
“nodules” were plotted on the graph. Open circles
() represent benign nodules and closed circles
(@) represent malignant nodules.

(a) Granuloma (Fig. 1). (b) Sclerosing heman-
gioma (JFig. 7). (¢) Bronchogenic cyst (Fig. 5).
(b) Scar cancer (Fig. 9)
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Table 2 Descriptive criteria for 127 pulmonary nodules

Descriptive criteria

CT [Toemography]

Primary Metastasis Benign
Item Category malignancy lesion
=5D (n=22) (n=54)
1, Shape Round 22 [22] 20 [20] 30 [32]
Irregular 29 [29] 2 [2] 24 [22]
2. Margin Sharp/round 5 [5] 15 [14] 27 [24]
Lobulated 18 [18] 6 [7] 3 [4]
Poor/shaggy 10 [11] 1 [1] 13 [16]
Spiculated 18 [17] o [0] 11 [10]
3, Homogeneity Homogeneous 22 [19] 18 [18] 28 [30]
In-homogeneous 30 [32] 4 [4] 26 [24)]
4, Density Low 51 [48] 21 [21] 35 [38]
Medium 0 [3] 1 [1] 7 [15]
High 0 [0] 0 [o] 12 [1]
5. Air density No air d.*! 23 [26] 20 [21] 40 [40]
m‘é‘ufe Mottled air d.*! 17 [17] 1[1] 9 [9]
Small cavity 6 [3] 1 [0] 4 [4]
Large cavity 5 [5] 0 [o] 1 [1]
6, Fat Negative 51 [—] 22 [-] 48 [-]
Positive 0[-] 0[-] 6 [—]
7. Peripheral Negative 3 [3] 17 [17] 28 [28)]
CONVErgence  positive 48 [48) 5 (5] 26 [26]
8. Pleural Broad-based at.*? 9 [-] 5 [~] 9 [-]
Dot Strand-like at,** 9 [-] 0[-) 4[-)
Linear at.*? 24 [—] 4 [-] 12 [-]
No relation 9 [-] 24 [-] 4 [-]
9. Size Less than 1cm 0 0 9
1.0-1.9cm 10 12 15
2.0-2.9cm 24 8 21
More than 3cm 17 2 9
10, Location Rt. upper lobe 11 8 18
Rt. middle lobe 5 1 5
Rt. lower lobe 12 6 [}
Lt. upper lobe 18 1 13
Lt. lower lobe 5 6 7

*1 d=density
*2 at=attachment

EHEIE, UTDZELTHA,

() W8 & B2 5 1 T # 3 % “Broad
based attachment”, (2) FR{R¥ T#ET 5 “Stran-
d-like attachment”, (3) #{¥ ©#74 % “Linear
attachment”, (4) FREOACHREL#L L,
(5) WL OBIELL, THB, W), B, E
BRI & DEMO I ESIT, HEERHS L “No
attachment” & L CTEEMT L1, ¥cKES, M
BFORKMERE UTREERGLT5) wBL
T, Fig dicmdo8<, (D) WEAMNE, (2)

(18)

#5l, (3 Hi, ) FHnd4o0r57=) -1
ZEOLIAREEMO—BENMEL Y, ¥DF
LR, WBGRE CTROWMEYLEL L
e, o0, REERBIOWTIZ, EPLYFET
LORRWERE M) LU, REAME, 5|
FRRHEYRTOORERE ME] L L1, %
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“Cavity” LR HEHABORI DA
HRE% “Mottled air density” & &3 L=,
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Fig. 3 The representative features of pleural reactions.
1) Broad-based attachment (arrow). 2) Strand-like attachment (arrows). 3)
Linear attachment (arrows). 4) Linear density without attachment. 5) No

attachment.
(d)
‘ (b) 0
\ Y
(b) (1?- N
p

Fig. 4 Schematic illustrations of relationships between a nodule and pulmonary
vessels.
(a) A pulmonary vessel through a nodule. (b) Pulmonary vessels retracted
toward a nodule. (¢) Disrupted pulmonary vessels on the border of a nodule.
(d) A pulmonary vessel displaced laterally.

(a)

#w R JRFMERTIESEI5RE A0, BB IEMIEL 1866, B
1. Fi#&ESo RCT 4o PEAEFIS6#E H, FT109%E 8D RCT #0 WE kS R %
(a) &MiFEERED RCT #05F51E & 5550 E Table 312773, RCT #43188HU % # % 5 &5 £

BRFI614F 9 A25H (19)
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Table 3 Distribution of representative CT num-
bers for pulmonary nodules

Pn';g.'l'l’grrfaln'ﬂ? Metastasis Benign lesion
HU (n'=35) (n=18 N 256)
0-50 eevoove 7 ® e 2 oe@®@ e+ 11
50-75 | @@ @oeeee]|9) @@ ¢ 1]ecescsced
75-100 (eeeee0e 7 eee 3 o e 2
100-125 ® e 2| eeeee 5
125-150 [ 1 e o 2
150-175 oae 3
176-200 o 1 eeo0 4
200-250 eseceoe
250-300 Xy 4
300-450 eoe K
450 sevoene og
MeantSD | 72.1%21.2 86.3429.1 -
&5
1

X, 2VIRUEETH . EREMEER L&
BHEMES R O FI9E & WERZEIZ, ThEh
72+21HU, 66+29HU TaH H, 4SD % & 5 &, i
B X —12HU 2 5157THU, —50HU »» 5183HU
DOENCHFLELTe, REREMEEH - B &R0
BEHEXISTHU €, BBHEERN L S0 Bk
Hi s BHASET & OB FEIX183HU LRETE 5,
Thk RUARSET & B HIBIT 2 u e &
Lichs, BHxREM LRSS THHER0.01%LT
Th5,

(b) BWHWED RCT #0F5fE & CT &

£WRZED RCT #0F#HfE % Table 4iz/R L7,
R FE M RHRE © AR (591 19HU) i bk ~NRFE LK
#& (76 = 47THU), /piifafE (93+£30HU) 0 h5 %
PEWERRLE, [EXREFEOo LT 4 VE
B RCT #1382+ 27THU ThH -1, BMUFEHEC
1, [ESZHBERA122+11HU 275=0, UT, 8
AME49+E10HU, kit mE@27THU 2> 5138HU,
REEAES0+ 13HU, fiZ62437THU TH o7, %
o, SAEYERISFIE N, 43HU £ 51138HU ¥ T A
W RCT #& R L7z,

SE TR (Fig. 5) 13, TEHOEEHTEY
YEL, EREEETHD s CT EH100HU
P EDERCT #%5R LT,

WA ARENE & 2 S vl 6 B, W&
4k A sharp/round # 71X, lobulated %7~ L, 1
PlaER X b 5 B, ERE3cm REORETH -
fo. 6 Ble el &~ T EBIBUE & 3R L7z,
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Table 4 Representative CT number (HU) in
pulmonary nodules (n=78)

Final diagnosis nrgghﬂfﬁ C']‘(&u;;l:ﬁ__rsé\ggu )
Primary lung tumors 35 72%:21
Adenocarcinoma 23 59+:19
Siquamous cell ca. 8 76447
Small cell ca. 3 904:30
Carcinoid 1 82427
Metastases to the lung 18 66429
Hamartoma 9 49410
Sclerosing hemangioma 3 83+91
Bronchogenic cyst 1 122411
Neurinoma* 1 50413
Pneumonia 11 62438

*Mediastinal tumor

Fig. 6 QAT X5k, EHATclgloBE
% 3 B EBIUR PRI T B b DA 4 i
T, flld 2 fiE, Fig. 6 oD X 5 iciEEioEEA
B AR oA LT e,

PR LA 3 HloR 1 flik, Fig. ToZ
& < g0 poor/shaggy, RIE O — ok &k
ErEL, 133HU ¢ EW RCT #& /R L7, 2l
g oA sharp/round 2 L, 27HU, 33HU
EEWVWRCT#H#HCH -, ZoR 1AL, EEF D
SUEBEIC Y A CT cl/E & A UARE i < i
L 7= (Fig. 8&).

(0) AIRALE 2T % flikk &6

gk Lic REERES6R5E, RCT # 100HU Lk
EERLADIIBHEFHCH -7z, RCT# 100HU
LA E300HU i 0 2445 80 P, FIRFICSE R & hie
WIBHECARIL M) t2MTEionix, 1#E
DHTH-teh, RCTH# 300HU Ll L1145 &5 D
A, BIBELERIhico 88T, TOHD
THIE B CRIKIL TR t2Wshik, fo
T, BB CAKALZ R T X 55 F{EIX300HU
TH5,

2. Dual-energy CT scan |2 & 2 HIR{LE DOEE
i

BEOEEFEIOKVD A+ + v TR U RCT #%
FofEEichH-Th, 80kVp A+ + v T, ARK
{bEOEFEL LD LML D E T RCT #0021
E2RELY, ARCOFEY ERCHETSZ &
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(b)
Fig. 5 Bronchogenic cyst of the lung.
Tomogram (a) and CT (b) show a nodule (arrows) with homogenous density
in the right upper lung. The representative CT numbers of the lesion are 122HU
at 140kVp. and 191HU at 30k Vp.

»T &% (Fig. 2). AKALEOFEDHEILRED, 27 ) v 2 BUHEROEMR (Fig. 2A ) 1c—
WELLRCTHOZE(LEXNEEFEELE Y 2 Lz, ARG & HE S hic 13450 R 15
F v v LcFe0fR (Fig. 2B #) ¥ #3855 25 X, EEAREER A HEWEE < Bbh, SR
& Ui, BERRBIOER, Fig. 2R3 & < B RS hiz, TOE, REFAICE LMD E
B4R 1SS AT RCT #0 AL &3, BEEEKSE [E [Fig. 2458 (b), 140k Vp © RCT # 133HU, 80

FEFI614E 9 A25H (21)
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II
Fig. 6 Hamartoma

(a) CT shows a small nodule with low density (arrow) and calcification
(arrow head) in its center. (b) CT reveals a well-defined lung nodule with
spotty low density structures (arrows) in the lesion.

(a) (1))

Fig. 7 Sclerosing hemangioma of the lung
Both tomogram (a) and CT (b) show a nodule (arrows) with poor/shaggy
margin in the left lower lung. The representative CT numbers of the lesion were
133HU at 140kVp. and 330HU at 80kVp.

kVp, © RCT # 330HU, Fig. 7] ¢2Mshi-, #EH(c), 140kVp©RCT # 122HUJ, 80kVp T
BYoLESHIERBECIYRAFELZH S RCT #191HU, Fig. 5] =, HWESMICIERP L,
fo. AR 1§58, SEZEER(Fig 2 WS SWTE- S h, BROTHFEIRED LR
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Fig. 8 Sclerosing hemangima of the lung.
Enhanced CT images with bolus injection of the contrast show enhancement of
vascular stracture [(a) arrow heads] running along the posterior margin of
the lesion followed by in-homogenous enhancement of the lesion [(b) arrows] .

et ofe, RCT # 110HU F£3 0 EHBF11EEH,
FREMYErS L WEBBREOER (Fig. 2
B#) ic—%L, AKIEEEEHEZRL, #
SHNCEBIUR A 7R T EBERE 5 R8T, 4 B
dual-energy CT scan iZ X - CHKALEE: & HE
Ehic, ToW, 1#H [Fig 2#8(d), 140kVp
T RCT # 241HU, 80kVp T RCT # 436HU] %,
REZRNCHESRE (Fig. 9) s 2 hi, EHEL
140k Vp T RCT #4°188HU DR L FE L,
80kVp T RCT #425HU %#7R L, AK/LE DL
TR L 7 AYRBEE AR EER X b ds - e,

3. BEAINEC L 5EITHR

(a) 7YV —2A27

KB &5 o T 12THREER D AR, RSt B iE
FOLMG N, ERMEEAF22MGE, BUFSEE T
b5, WEEMERE CT B2EL8bE, A
CHMER LB EAEbe T ErhFhIIE
L. B LICEB LEHBEDOD 72 —,
BXUOZOHBEHERY R Lic Table 2I7R L
fo. ¥BEAIECETLCER, Bohies
AT 2 —Aa 7% Fig. 10lc7r Lk, AHEE
B piowTl, RIEMMESN 2 AOMI, o
2 BN EOMcSAi Lz [Fig. 10 (@), #-T,
OB LT Aa7THRETHS, LTosF

BBFN614F 9 A25H

(23)

=) - HRFEEMEG OB E ST 5,

CT

(1) T#&DHEIR © Lobulated (—0.64).

(2) Large cavity (—0.59).

(3) Mottled air density (—0.49).

(4) Strand-like attachment (—0.46).

(5) Size, more than 3cm (—0.36).

Wk

(1) Size: more than 3cm (—0.52)

(2) FKIHEFRE : Positive (—0.49).

(3) Mottled air density (—0.48).

(4) Large cavity (—0.46).

(5) gD, © Lobulated (—0.38).

(6) Small cavity (—0.36).

(7) WFDHEIR © Spiculated (—0.29).

¥ 7255 2 oA niodh [Fig. 10 (b)] T,
EBFIAOMIAEL, Mo 2 BEDRicA
BTA20T, ADRAa7kd2o07 =) — G
HREE X RET 5 L& 2 bh A, [ lobulated (-
0.43), RHEFEH negative (—0.44),
(1.0~1.9cm) A/ ph&E Wz & (—0.47), Tedon
FHY)—TH5H, HiBETLRIFABEOEATH
5,

81, 20WAOETIEDZ =27 [Fig. 10 (a),

size
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(a) (b)
—
(c)
Fig. 9 Adenocarcinoma (scar cancer).
(a) PA view shows a irregular-shaped nodule (white arrow) with a central
lucency in the right lower lung. Linear shadow (black arrow) running toward
pleura is demonstrated. (b) Tomogram shows multiple small air densities
(arrow heads) and linear shadow (arrow) more clearly. (c¢) CT also shows
multiple small low density structures, considered to be uninvolved lung tissue.
A high density area (arrow) is noted in the pleural surface.

'—-‘—--

' !‘ll

(b)] %iRTFEDEEIRA poor/shaggy, fat den- BEDOFFAE, 35 X U'size &\ (less than 1em)
sity Ofi#, RCT # 100HU~150HU, RCT#150 7 &dn 7 % ) — % BRI 0 RUTCH I Cd
HU~300HU ofi\(F(l, ARILLFHT 58 5.

(24) HAEMSEE #4668 HIB
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Category score : Tomography
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Round
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Lobulated
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No calcification
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d

No cavities
air den:

Small cavity

Large cavity
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R, upper lobe
R, middle lobe
R, lower lobe
L, upper lobe
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Fig. 10 Category scores evaluated by statistical quantification analysis. Cate-
gories with negative scores in the first axis (#}) suggest primary lung mali-
gnancy, those with negative scores in the second axis (#}) suggest metastasis,
and those with positive scores on the both of axes can be interpreted as indi-

cating benign lesions.
(a) CT (b) Tomography
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Fig. 11 Distribution of quantified nodules by CT (a) and tomography (b).
Abscissa shows scores calculated using the category scores on »? and ordinate
those on 73 Squares show primary lung malignancy, triangles represent
metastasis, and closed circles indicate benign lesions.

(b) #8227 oA

127 £ © descriptive criteria % 3 &1k 1138
THENTL, REGMEEH, EBEESN, Bt
HEEBEOKE A = 7 DA Mi% Fig. 1licR L,
B 7%, Ml 3% £ 5 L CT [Fig. 11 (a)]
Tix, BEAEDRERBUEMER IE 2, 3 RRic,
BEBHIE3, ARBEoALTW5, iz, B
R, B, 4 SBRSFLTE Y, —Foks
i, FEREMESN L EBHLERY, B
EUEOEHVRELADOS S Z EETRLT 5,
—75, Wi [Fig. 11 (b)] ©i, 3HOMITE
1Y G ORHNE L, RAEMESRE & BIEEE
H, BIUVGBHRNLBEETN L OENINES
TRWHID CT ItlE_THE W E R R LT3,

(©) CT LWifEik & DZWiED Hik

CT t BB > W THEBANIEIC L 258
HI T 2R A 20T & LhB L7 (Table 5). F%
HEMERT, SBRUENS LI UREESHHOY v 7
NA 2T O E SR & o T A o R o B

(26)

Table 5 Comparison between final diagnosis of
pulmonary nodules and final diagnosis with
statistical analysis

Conventicnal tomography

GT with statistical analysis with statistical analysis

Primary Meta- Benign Primary Meata- Benign
(malignancy stasly __ lesion  malignancy _stasis __lesion
2 Malgniney| 44 3 4 46 2 3 |51
g 1 19 2 1 19 2 |22
E Benign 7 6 41 18 10 28 |54
lesion|
62 28 47 83 ‘31 33 127

(Mahalanobis distance) ##lI5E L, &% EEtDE
Wz OREIYIRE SR, KENZELTR-
7.

Sensitivity & Specificity (Table 6)

RAEER R & BB EEEHOEZR, AL
sensitivity 2o\ €, BRREMMEEHE i, CT 23
5145 HirR44#E & (sensitivity : 86%), WifE#H:T,
5145 Eiirh 4645 8 (sensitivity : 909%) M IF L < 2
Shic, BRER2EMCBIL T3, CT LBk

AAERRE H46E H95
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Table 6 Sensitivity, specificity, predictive value
and overall accuracy by CT and tomography

CT Tomography
Primary lung -
malignancy 44/51(86%) 46/51(90%)
Metastasis 19/22(86%) 19/22(86%.)
_Specificity
CT Tomography
[ 41/54(76%) 28/54(52%)
Predictive Value
CT Tomography
Primary lun a4 /e 5
malignancy g 44/52(85%) 46/63(73%)
metastasis 19/28(68%) 19/31(61%)
Benign '
P Sioﬁ 41/47(87%) 28/33(85%)
Overall Accuracy
CT Tomography
104/127(82%) 93/127(73%)

FEIC 194 8 (sensitivity : 86%) 23E L { ZHi s h
7o, BHEREEIROERZE, Hb specificity izou
Tix, CTic X b 545 firh4145 85 (specificity
76%) DEL K ¥ & hich, BB T8k
(specificity : 52%) DIEL < ZWiE hicicd Eis
ot FEREEMEER & BB EEERO sensi-
tivity itBd L, CT LWifEk & ORI fiFyic
BREYRDID o 1H, BUFHOEZRK, spe-
cificity 12B L T, FRAK%E2.5% T, CT DFHH
WiBL: X b R T,

£IEZ%E (Overall accuracy)

LAE, s éino 12768 ON, CTiIcX biE
L 2W & hicoil, 1044585, Wik TIRo3s &l
Thoto, £IEZRIL, CT 782% CT3% DM@
CHNTEVETH - o0, i, mZie
BROEXRDIh -1,

False data & predictive value

KIBEOMERRS 1 4565 & AFE 3 &S5, Mk
FEES, SESCHERER 1 EET O BB 7 S,
CTicX h[RAEMEMERERE L BL S hic. —HK
BT, BREOME® 1 455 & 104 &,
fifide 4 #E8, JEZMEPER 1 AEED, BEME 1 &
O BREF1I6IE M0 R RBIEMES R & B2 S hi,
T, CT 3 X UWIiEE: D R F MBS Bt

BEFN614E 9 A25H

(27)
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¥ % predictive value (%, ZhZn85% (44/52),
73% (46/63) TH -7, WiEMic, Heteics
BOEXREDIMh T,

IRAHEREB RS &M oM, CT TR 1 &,
JRF LB 1 A58, MUGTITREE 2 1S AR 4 K5,
KB H: CIRE SRSV BMRE L2 S it E e
CT tWBETEBHIES L B2 Xhicflix, *
NER 2K ORFLEREL /MIKaREL) & 345
i (%, RPLBUE, /MRS« 158 ©
Hotz,

EBHEEF22ES oKL, BERLM
Za&nicoi, CT ¢id, L% & BIREE O iR
& 18, WiBE T, BRLIABOMERS 1
BETh o1,

BHESMBSUEEH oM, CT T 6 &58 GBMEE
1, AWHFE3, MEBE L, kX OBE{bikmiE
1), WEETIOEEGRRE4, AFE4, M
HIE 1, B OEHnEEL1) LEBEBE &
m2Llk,

RCT #2:200HU #1ii 0 B RS ST O 2 Wi o
W -
RCT #2200HU #i#% <, CT fED H Tk EM
SR L DEMNT & Ty 22288 8wt U T AR RRHT
BEER#ERALE A, CT CIR16#E (73%), W
BE:TRIEE (50%) % BHEREET & IE L < W
THZENTET,

£ =

1. CT{EIZ & 5 EBRIRZHT DERRE R 2%

Siegelman %% & Godwin H¥%, BK{LEZ A
TEHEMIBHTHB EVORIRT, CT #A
Thiks o CT EZ ERECIE Lz, FD4EE,
B ERESHE0BEREYFhFh164
HU &165HU EZ&E Lz, EE-PLUEHERED
HEOLDI, ZoEREEZZLYEVRLS
%3, Siegelman 5%, Godwin 5%, Proto bW
EHE X UOEARFE O RS, RCT #5°160HU 226
190HU # B & B 0B RE &2 0 %Y L
Ezbhd, CoOEYBHEEL LSS, Ef
Ry RYERSEN & BT AR, 0.01% L T T,
BoTEEEORVWEELS XS (R @)].

Fic, BiiERE LMLz, RCT #4°300HU
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Ll EofEECiRiF EBIRILOFEY I T X i
WoT [#ER 1 ()], CTix, RCT #4190HU LA
E300HU ki oA KA % £E 5 B &S o 2 Whic
BHTHRATHS., LrL, B CTHETLAERK
RO VWBELBRTIAOhZ0T R 1
)], *OFEXMRT S 2 &, BLURCT #28
BHRELLTOREMSHFEORH Y 0 X 5 icfTie
SNEERMEE S,

2. Dual-energy CT scan OEFKAES
fifsdio CTE X &< THELLERE, »1
> 9 ADIRFE &1 5 Aronberg ¥ Tarver 200
HRELDD, LoL, BR1IOTRLELLIE,
ARALREZEEFRCEHTIECCTEXRTZ
ENB B, Cann B2Vic X i, BEGHETH400
HU &5 CTER/RT Z 03B 5 EREL T
5, ARKALEO#MH % BHAY & Lz dual-energy CT
scan Ti¥, Fig. 2IK7x L7z X 52 RCT# 100HU L
F300HU £ oGt LTk, 77 v F—a
EEROFERL X CHBELTWB, REREREIO-
BIEESFA—DA T A AMTOFMESTE I &
WO BE B, 2 74 ABOEGDFEDOK &
QI AMABEBROKEBC L VEL S RCTH
DREREZZER LT, BEDOEHCLSCT
EDE.& (Fig. 2) B +HKkEVOT, K,
BRI EEEOBVAKILOKRIEEEE 2 5.
e, REEOEFEIROMEIHICH L CAEE N
2 TERT A v, CTikX52EHZHOE
EHEXrIDmETAEE 2B, LHL, RCTH100
HU ki oiEEcBI L Tit, BEDE WX 5 CT
EOBEALEI D Tetcd, RKEXIGALTHHEK
fLoEEIEETH 5,

Fio, KETHKAEY & ShicB/bimnEE
1 Bl%& D 7chy, dual-energy CT scan TIXGK
b ~%T % RCT #0ZELEXBD, B CT
i, FREFACEEA, s X OCRABABRcTE
Lic~EoF Y vtk b5 d0EiER S, dual-
energy CT scan THIK/LEEM: & ShhhicfF
BEEORVE (Fe) 2ERFLTH~ETF ) v
DWELE > I REVFET B L b ERTRE
Thhb,

3. &BHD RCT#& CT {ioL T

(28)

it kA ZE D CT 2

BRI D RCT # (Table Die2>WThA &, JH
FUEREEFOM, B H~RYE LB & /Nl
EOHT PRV RCTHZRL TS, Zhii, #
TEEDERE R LB\ Ok LT, st
BREECREE LGSR RN OEZZD b
TRACDIVES L HWIERGREYZ T 5E
B-REEZOND, BEEEMESTEG, R
BEL D@L IEVTEHELRZR L, L2rL, B
DEXL L, CTED & TIEFRMEE EBE
e o D ENERETH 5,

[EZ TR, EREEBTH I LABEL
CTEZXZRTZ Db AT h*, Mendelson
5295 Nakata B2 L -» TEW CTEX =T
RIEERTWE, B CTEIER, EREAOH L
vy Atk B ETHMETL BB, Fig. 5
ICER L fEFI T, dual-energy CT scan T,
BIRALBEOEEHEE LTz, BERN O 5
otk E Bk LT % &3 % Mendelson b O
MEOFELE R RBEL TS,

BEEOXBGEIL, TOERDTHSEEMLE
WHSITH BT X - TREDH, BENTEK
1Lt &£ D@OME D HBMTHFHE & T 5 & b
BB, Lirl, ARALOEI, 5.6%> 525~
30% LIEL, RFROBERTH 1PIc@od i
Eigmotz, —7, BRMEDH50% 12K & O RE
FRULLEIRTEY, ARROKERTHHREZH
DFESE L7z 6 e CieCTER CIEIE O RE » 1R
L7z, Siegelman 53013, iiff5E 0 CT A2 EH L
TUWAHBEBRSCE TR 4Rz pE LT
5, 1, No fat or calcification, 2, Fat but no cal-
cification, 3. Calcium or bone but no fat, 4,
Both fat and calcium. O 5EICRES & HF =
V—-20554, A5V —-AN1HTH-7T,
WA Z A4 AED CT B Ec T L, fEEme
&R % 7~ ME TR & 72 3 hIBRE 0 2H
T&BOTHEE I, Hamper BRBEDTWHE
Wr YDA E B L EL L E LTV 5,

BE LM, XREEE A&1EHTE
BIREESE2T5 L3R T30, CT &Iz
T HHMEITD I3, KBRZECR Ui 39, 1 4
o CT & (Fig. DX, RERUBOHREEL,

BABERE®E 5468 595
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&% %l & LT RO MEGO R HIn 2 b
WU THRZEEDR < ITHIR LT BB ERB LT
WA F T, BRI O BB TR ES
OCTREBET AL, BEXTEY— RT3
ZERRWRE LI (Fig. 8), I 6% 3 FE{LH: M
FECELDHRVERATHH LHEL T B,
Llbko CT &3, SEIARE{LHEmERED2E O
—Bicic A tELBRS,

4, BEBAEEBCETFVEBEIZoLT

BEACNEXERAL BT LELEB L&
7Y —EMRBINCED X A IeFET AR R
TVVYIORELE AT =Y —A =7 (Fig 10)i,
[RAVERTIES, EBUMERS X ORGSO &
FFIC BT Bdescriptive criteriam B HEE (Table
2) MDHATREYBLEZ LIS,

CTEDARTIREMAEE & OEIINT X i o

R REEHEOBKEYR SRS LN TEL
LSRRI @) CTE X 22Hicing, &
MOHMERFH L SR TERITL T HEN
CTZHIZEWTIEETHHZ L RLT
68)11}.

CT 2#ic T, EMEEHFO sensitivity #{E T
IR HHER L 12 B false negative B, A5 Ik
FlES % RUEAE AR L B2 L 4 Bl 25 & B
EA33cm Ll LT, BAREELRL, Lok
%3 poor/shaggy, N#BiZ mottled air density % &2
», RBERGHEME, CT EH100HU Hi%0iE
PITH -7, CT L, BRESMES 2 "R T 54 <
DEBEARLTWBIb bbb TRELER X
NEEBEZ, ZhbokEE»TE D R poor/
shaggy L\ 5 RUEBLRBETEHT T ) — LE
FEMBEE CIEROTRVIEE OB G
broad-based attachment Z /R L7zt TH 5
(Fig. 10 ()], B, B@:BEYRWET 3, L&D
PR 2% poor/shaggy &\ 5 » 7 =V —VENZ
BHc L GRAK B Y E 2 e LR TRBL T W
jz_,_

Goldstein 5*", CT {E300HU % % 5 [55%
D1PIEHRELTHY, FLELRET 88T
BRALLICAFE Y& ALK D, WEAGLE
LU TRET M Fig. Db LabhT

FEFI614E 9 A25R

(29)

1109

B39 SRR DM B R L7e S CT &
H00HU LA L o @ RIS % 7 3 % BlAH 4 7o 5
(Table 3) T, @\ CTHIZ, BH&EEHRE
DINe% b B ARAL L - BB D 2B
FRTHS, ¥h, BHOELEIRMEMREE, &<
BREOZHOEE L Isd (EE1),

ok bk, BREEHBEYRETS» 5 o
) - DRWIIMHEIERD TEVA, FOoRROR
w38 % & false negative i, Bl EEM: ka2 B
VEAERT LR T AR AHEMNT B TREM B B,
€T, TORBEH» TERMLOTEFLH S
FECTBREFE R TR LD T < RBEHNE
BLEZLSB.

5. IMEFREERRRZE I T 5 CT nishikE

IO ERIZHIC s\ T, BT X 3 E%
PERPIESE D EZ R, BI% sensitivity (190% TH -
7eid, T71% 00 682% W E T A HREDOWME & g
LTRVEIETH -7, CT T1186% & K\
E2mR Lich, BEBMMEEY & EkiEio
ZUNCBRL, CT (i i3 % 8 h i 20
HBEE2B R 3 (¢)]. Specificity 12, CT @
HHEEEE L VERT W (p<0.025). Zhie
W, WIBECHR AL hiWAKE LB O®
ExSiBcREcE s CTORE BB LTk
D, TDORR, KEHAFECEREO LW EELY
BLEgsr s tncEi,

RS RFEOLIT L, CTRERLE
WiZcH b, RCT #4183HU LI Lok L UK
BBl 2 R HERI 2 AT B RS EIC R LT,
KEXL7 74~ —Ra—7, ik, HRBEEIHI7
EORBMIBRELEYERTE LA TE B,

# W

1. RAEEMEERN & B ESRE 2T 2
RCT #12157THU T, isB M EE R S0 - BE
HOBEFERISSHU TthH %5, Fi, RCT #5183
HU LLE, 300HU kKiifi o B R0 ZHIcER L,
B EOROBEKRNERL? D 5.

2. Dual-energy CT scan %, RCT #4100HU
LA E300HU R o ftiss @i o A KL E o F
Rishktd s,

3. kS E DERZMNCER L, ks &S0 Lot
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®, BE, KE:OBE, K&, RIFEREBKR
EOHEANRENCHHATH A,

4, CT LW X 5 R REMES & BB %
[EEOIEZERR, RERAETHH, BliHoR
BrickRl, CT iRl T 22HELT 2
5, RERHHOEZRD, CT 0 MEBEL Y
EhTuwic (p<0.025).

5. CT iz X Wi, HiiksasoR e
BHELRETHNLICKER, CTHEOATIIENSE
TG 8 & DERDT &g h - o RS S O L WRE
HALEICDHZ ENTER,

Wr#ischich, ATREOEIEE : HEMLEL >
TERHEEESE LRI WESRCREEL I HEYE
WS, EeAfROFRHLECBEL CESRoiry, M
BREAVGRYEZEOSHETFHELE L EF5 L3t
i, WELREAZREL CTHWCAFEE=AREHE - B
O EEE, RHEEEMERC, IRBEMNRIENG
HMEFRE R AEE RBRHE - FAF B8, &
KEFHEBCENHOBERL $3. B, KFRER
L#&taE, HiE & vic i v e A EREREFERED
BERCEL @z L EFET,
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