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The diagnosis of the liver mass lesions by computed tomography (CT) is well documented. Most of
the papers, however, concern only the morphological appearance of the lesions and, I think, papers
which describe the attenuation coefficient (CT unit) are still few.

This paper reports the CT units of various liver mass lesions in both before and after contrast
enhancement and also diagnostic key points in combination extends the consideration in the relation
with the morphological appearance of the liver masses, especially tumors.

The CT units were measured in 227 cases, in which the final diagnosis was obtained clinically.

The CT images were studied on following four points:
1) sharpness of the contour
2) uniformity in the lesion
3) presence of necrosis
4) comparison of density of the lesion with those of liver and spleen

Results: The contour of metastatic liver cancer was clearer than the primary. In both of primaly and
metastatic liver cancer, most of large masses were apt to be heterogeneous althouugh homogeneous in
small ones. The primary liver cancers are, often, of isodensity with the liver parenchyma or of isodensity
in the outer zone and of low density in the center. The metastatic cancers are usually of low density.

In plain CT, the CT unit of normal parenchymas was 57.8 = 4.5HU, primary liver cancer; 43.3 +
6.5HU, metastatic liver cancer; 41.3 + 8.1 HU, necrosis; 24.6 = 7.3HU, liver cyst; 5.8 :+ 3.7 HU, liver
abscess; 31.0 £ 2.9 HU, and fatty liver; 24.9 + 12.1.

The increase of CT unit after contrast enhancement was highest in normal liver parenchyma, and
then primary liver cancer, metastatic liver cancer, necrosis, and cyst in this order.

In the plain CT, CT unit of normal parenchyma of the liver was higher than that of spleen. If the CT
unit of the liver is lower that of than the spleen, the presence of hepatic abnormality should be suspected.
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CT A& IEH, B W TBVWBRE
REEPHZHH TSN OERMIIEL, K
HRMTRC L AF v 777 4, BEWHEKE &
FICIERBAIRE & LT EFERESEREOB
IS FIFHEhT LB ULasl, CT iz X
W (CT B *RE (BX) cZEBLI-bOn
DB EINTED, Z0EDORWHDOIXIKE X
Bt/ HiTE i~ 21 € CT o
BRI, AMOBBRICH W FE\Wigb DT
HELDEBMERIEEELDY, CTHEAE
W0 EETHC LR CT ZEcEEEY
B ECOIBRTCERLEDLRS, ¥, CT
EREOENZHIC S T HRIEE RS b DT
Y, CTHEHOBRHNRICT G5+ 5 LTER
DHBHZELEBbRE,

TTIFEH 2B 5B L7 CT & (EMI )
O, BHFO®RE 21T 2%, SEFEI
REGIZNZ, FlasFHloHEbEE AR, B
BHFESCNTS CTREOERIOWTCT
BoRBFEERR & CT EOME D b#a%in
Z, TOREPHETS,

Il MRFE

197722 A X H 1982 8 A ¥ CiefT -7 CT #
HBH (Table 1) 1321992 ETHH, FON
EMI 5005/12 (19774 2 A ~19814F 4 ) 13554
#, GECT/TX2 (198049 A ~19824E 8 A) T
BRELAL084BHBE TH - %, 4%, GECT/
TXR2IETHRE LD DHFMLLRESH ORE
L, artifact ® 7o\ 22THEGI % B 0Y, RS & L
7z (Table 2),

1. BEHZE

CTHEIXGECT/TX2 (A + v « 24 £4.8
F70139.68) VG, 25 A ARFE10~20mm,
1HEI0~142 5 1 A TEM ¥ 7013 EEHO CT
{7 o,

EE D FHEIIN%DIP 2 v v 4 220ml F 7z ik
60% = > v 4100ml % S L, FBEEALL
EZIATAF v VR LE.

7t 3 CTfE 1%, 25 & %#—1000, K 0 (water
density), ®-+1000& 3 % Hounsfield unit
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Table 1 Number of CT examinations

No. of examinations

Smtoical site EMI  GE  Total (%)
Head 8778 5117 13895 ( 63.2)
Otolaryngologic area 280 318 588 ( 2.7
Orbita 27 112 139( 0.6)
Thyreid gland 195 175 30 1.7
Chest 601 441 1042 ( 4.7)
Liver 1381 1121 2502 ( 11.5)
Pancreas 472 167 639 ( 2.9)
Kidney 337 179 516 ( 2.3)
Bone 504 302 806 ( 3.7)
Prostate 305 77 382( 1.7
Genital organ 383 194 577( 2.6)
Others 291 235 526 ( 2.4)

Total 13554 8438 21992 (100.0)

EMI: EMI5005/12 (February, 1977--April, 1981)
GE : GECT/TX2 (September, 1980~August, 1982)

Table 2 Subjects of the study

Final diagmosis No. of cases (%)
Primary liver cancer 75 ( 33.0)
Metastatic liver cancer 71( 31.3)
Liver cyst 16( 7.0)
Liver abscess 3( 1.4
Fatty liver 6( 2.6)
Normal 56 ( 24.7)

Total 227 (100.0)

(HU, —1000~ 41000022 % i\ fz, TnisARE
HCTIEFEHRAF + VBRI, 7y -2tk
5CTHEOF = » 7 TNV EDEB R £ 2 LT
gL Twa, CT MRIEIX4EREic, CRT
ECIHREER, RES, EETcRr AL Es@X
2cm) @ ROI (region of interest) #2%E L T4T -
fo. TeBREO/NE I O TIRIEERE - RN
b N E L Lz, ROl ORERIC I 50T
B IRELERHERBSREEDRI 16
BT, THERSBE, FadhOE e UgmcEn
BLETELHEL2 ~3EFICROIXREL, *
D CT EXFHL T,

2, By HE

D CT &0 HBfEZE

HETAMRICL D CTRABEL, +OMWMAOE
BROBRICO TR Ui, EREFE & S8
FEEHRLL, BESEROML Edi,
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(1) PRy IR 2E & D e X,

(2) HEBABRE OHEH,

(3) FREHR & FEMER RO BB DXL,

WD CT B FEERET L b BIRACE W &
HESET & 5 L 0% high, {E\v$ 02 low, HIERY
Wik & D Lt b O EL{ FELXIMHL 27z
Wi DFiso, ROThbORAIZHEL,

(4) BEIEIDFFLE

RETHICER LHETED D X bR low
density DFEBOFELEEL -,

Ll Eo S B L TR Rl » BB ORERO
AELLoBRIEODERT LA,

2) WA CT &

B CT @O EHIFRE, REMOEHED
ROl o CT E2 BB HE X8, KBk
Lic, BRA—EAIC CERFEHE & BES, &
& REE o CT B2 M LB 2z i,

3) CT BoREiAFEOATEEN & CT &

FF « EBEFECR VT, ARMCLER
FERR PR (A CT 247R%, B CT 265
X LT, JEEREMERERO CT fEo=rEH
L, \ftxmzie, WERCKIFS CT EHIER
i, RETIHETERLTE LB E RESR
DRy, HEOPRETILHSHTH %2508
T IO TR A KRR BT T 284 T
B O NICRER & HE T E BB L.
e RHH CT BRIl EHE CT %, BF#%CT
BRI B CT @A BE L L, WBOEKRTH
IREIC IR & L7ciREE (B CT 68, &
CT 28) i\t BIEREM &L HETD CT fEnZE
HEH L7,

4) E¥HO CT &

BB SEOLEREFEE, £REROELZ
& D ROI @ CT fExZEBFNCHRE Lic, bt
PRBG L 5 ERTFRE, £FEHRO CT Eo
ALz Bl - B CT ARG L720fER (R
FEMEL0, EBHELD) HHE LTl M.

IIL. # F

1. NERMEZ

JRFMERTE « BB AR V- OURET ORK
BEHEEL, 5ecm LIF, 5~10cm, 10em Ll ko 3
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DISELEMCT, SBEECTIICHEN L
(Table 3, ). {HL, &FREOHE, BAHRE 11
O TE R

1D REILFEOEEH &

JRFEHEFFR BT, LB O BERR fr 3
DILEHHCT THRAEE S5emblF : 56%, 5~ 10cra
:54%, 10cmbElE © 60%, &{46T55%, EF#CT
TIXEREh50%, 33%, 33% % X U39% T H
sfe, BEHCEWTREMCTTC5ecmLLTF ;
100%, 5~10cm : 83%, 10cmbLl E90%, Lk
90%, E#HECT TW71%, 73%, 0%, 68%%
wL, Bl SHEHcEBEOFOLENL D
BHTh -,

2) AERNOK%H:

R BT, PHEROHERL S OLE
MCTTH AESem LLF 1 67%, 5~10cm :
38%, 10cm LLE :20%, £ T36%, & CT
TREhEN33%, 17%, 0%BLU21%TH -
7o, BB T LM CT ¢ 5em BT : 78%, 5~~10
cm :33%, 10cm BB 0%, £fkT42%, #E#
# CT Tik71%, 0%, 0 %3 X 026% &R
MK E L e ABREA OHEME AT 5 EA N
Do,

3) FEREREM & OXtt

Bl CT ok 5RO BRIR & JEERB I & X
haes s, EREMFETEIRAES ecm LTT
low @ 11%, iso : 33%, high : 33%, E& : 22%,
5~10cm T+ hFh3i8%, 15%, 8%, 39%,
10cm LA ET60%, 5%, 0%, 35% CRREHREEH
KELBiz2oR T low DEIEHEIMLT, Ei
RHEMFFREO&EEE CT TiiR AR S5cm AT T
17%, 17%, 0%, 66%, 5~10cm T17%, 5%,
09%, 78%, 10cm L ET0%, 0%, 0%, 100%
LB B L CRA ML,

B OB CT i, HAE 5em LLFT
low : 88%, iso: 0%, high: 0%, B&12%,
5~10cm T96%, 0%, 0%, 4%, 10cm 1T
0%, 0%, 0%, 30%THH iso =X high B
moborRehT, FRTOREICLAE
fbh Rbohichot, FhBEBHCRCTLES
AR & B B sk o 7 high density
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Dt o T,

EBHEFFE SRS CT TR AR 5em LT
T71%, 0%, 0%, 29%, 5~10cm T55%, 0%,
0%, 459, 10cm LLET 0%, 0%, 0%, 100%,
&R R R & R B LB L TR A2 L
7o,

4) B OF K&

BISELE 2 bhb low density DFEFEIER R
OB CT Tk A 5em LT @ 22%, 5~10
cm : 38%, 10cm Ll L :55%, £{6T43%, &
# CT ©50%, 56%, 100%, £ T58% TH - 7-.
BT b EM CT ©22%, 58%, 70%, =&T
48%, &% CT T29%, 82%, 100%, 21k T63%
ERERR ORI E T - T L,

2, BIREEH CT

Bl CT TIXIEHFEE57.8+4.5HU, FH
PEFFRE43.3+6.5HU, =B HEFTE41.3+8.1HU,
BIEH24.6+7.3HU, FFeEE5.8+3.7HU, FFIEE
31.0+2.9HU, J5 5 FF24.9+12.1HU T H - 7=
(Table 5). ZhbEHi CT®ED CT ED S
(Fig. D3, [EHFFRE, FEHES, BWIESW,
¥R 4 v -2 RRbh, BERFEE - &
EHNES & TR b oM TE L, L,
FRH & EBEELEREO S HE R LI,

Wiz, TRFEVE SR, ATERAL), BT (42
FEGI, A5ERAL), BEIEED (234EM, 23%PhL), FFEE
fa CL2fEH, 12FA0) DEFEE, X CEEH
KHE (28ER, 28 LR Lo CT Eo
# (Fig. 2) T, EHEMAILHAFRERO CT E

Table 5 CT units (HU) in various lesions of liver.
(1) CT examination before contrast enhancement

Final diagnosis No. of it
cases (HU)

Normal liver 28 57.8+ 4.5
Primary liver cancer 42 43.3+ 6.5
Metastatic liver cancer 52 41.3+ 8.1
*Necrosis 31 24.6x 7.3
Liver cyst 12 5.8+ 3.7
Liver abscess 2 31.0+ 2.9
Fatty liver 6 24.9+12.1
(Mean+SD)

*: Low density area was observed in the lesion and
necrosis was suspected.

AABEFRHRFEME FuE H25

CT units (HU)
o,

~70k ~
Mean+ 5D
~_ (57.8%4.5)
~sof N\ >
/
K,
:>>-<
~s0f = \\*""--"::*--... (43.3+6.5)

T~
~40f

I_ --"""_,_,_--*"' (41.3%8.1)
| x_.___,_.--=:::—--::_______“-_‘=..
_____...--**““ (24.6+7.3)

@ normal parenchyma
% (5.8£3.7) ® primary liver cancer
\ * metastatic liver cancer
\ ® necrosis
L A pyst
0~ f L
10 20 No.of cases
Fig. 1 Plain CT and the distribution of CT units
in various lesions of liver

XSO CTEX B RL, ERMETER
ZEER D\ TR SAE G MRS & v EfEC, B
4IEPITHEMELR L., EBEETL AES
(3BIERD) (XIRME L Y EMEC, - 1ESITR U,
SEGICHEE X b BEE R L.

BRIEER I O BN C BRI & b EHH Sl T

CT units of liver(or lesions)

(HU)
& L
6o} RN
© normal J e /
e primary M- IR
) . SThe
» metastatic 5oy .oﬁ,/
a cyst s F
W Necrosis *x x

0 20 10 60 (HU)
CT units of spleen
Fig. 2 Plain CT and the comparison of the CT
units between liver and spleen in various lesions
of liver
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liver/spleen
1.5¢ +« Meant5D
+ (1.21£0.13)
1 (0.96+0.14)
’ i
- 1
10— k &
+
.:'r: ;
0.51
Normal

|

i (0.51+0.15)

.

? o (0.84%0.11)

b

. (0.12£0.07)

Primary Metastasis Necrosis Cyst

Fig. 3 Plain CT and the ratio of CT units of liver
to that of spleen in various lesions of liver
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Bote, b, IEWHEE T ILHET & ik
o CTEDE (Fig. 3) BE¥FEE TILEY
1.21+0.13, FERMFFE © 0.96+0.14, HEEBIERF
FE 0 0.84+0.11, HIEH , 0.51£0.15, FFEEf ;
0.12+0.07CH -7, EEHHFEE LA 0L L
%, B - FroEfaid B EE 7 L £ DEk
BRTH - . BEREROCEBEFE T, 1.0
TEFTHIONREho1ch, REEFEIERE
CHLTLOUA R RTEE 0% 0 -0,

3. WEEMAFR L CTEE: oxtts

PIERA VO S ASEE B & 7otk iso density @ i 3
PR & S D I S0RERIC o\ T, CT E A5
L7z, Bl CT (Table 6) TI3IEEEIE & LS
DHEDZEL6.7+2.3HU0.88~11.85), ¥k
CT (Table 7) ©$6.5+2.1HU (0.59~11.82)

Table 6 List of cases with unclear border of tumor. Plain CT (24 cases)

Case e Necrosis  Uniformity Density CT Tlmts e Difference
(cm) of liver of tumor
1) TY 74Y 11.5 - hetero. iso-Hlow 49.45 40.43 9.02
2) MN 50Y 11.0 + ~ . 58.14 52.95 5.19
3) RF 37Y 18.0 + - " £5.00 45.83 9.17
4) SA 54Y 11.0 - homo. . 51.32 45.99 5.33
5) TM 60Y 11.0 + hetero. . 45.04 38.54 6.50
6) SM 58Y 17.0 + G * 53.74 44,99 B.75
7) RM 29Y 10.0 - L ' 50.66 46.00 4.34
8) KK 53Y 12.5 - homo. iso 52.69 40.84 11.85
9) ST 70Y 9.5 - hetero. isoHow 51.08 45.48 5.60
10) ST 61Y 6.5 - homo. is0 €0.31 55.84 4.47
11) HH 50Y 6.5 - hetero. iso-+How 52.71 46.65 6.06
12) TT 53Y 9.7 - homo. * 56.06 51.88 4.18
13) JK.  65Y 58 + hetero. mixture 52.03 51.15 (.88
14) TT 52Y 9.7 - homo. iso 51.98 44.77 7.21
15) SO  46Y 3.5 - e . 45.54 48.36 7.18
16) TT 47Y 3.3 - * * 49.58 42.67 6.91
17) KH 67Y 3.5 + hetero iso+low 60.02 52.86 7.16
18) MY 57Y 3.5 - homo. iso 50.15 43.85 6.30
19) MM 55Y 4.3 - hetero iso+How 57.67 49.42 8.25
20) KI  82Y 13.0 + . low 57.96 49,46 8.50
21) OY T70Y 6.5 + . iso+low 56.71 52.77 3.94
22) FM 49Y 9.0 - v low 53.81 44.29 9.52
23) KI 40Y 6.1 + . " 54.64 47.62 7.02
24) TH 61Y 8.0 + 4 " 48.43 41.47 6.96
Mean=+S.D.=6.68+2.29
homo.: homogeneous

hetero.: heterogeneous

CT units: Hounsfield units

Note: 1) Case NO. 1~19: Primary liver cancer, No. 20~24: Metastatic liver cancer
2) Difference of CT units between tumor with clear border and normal parenchyma; 19.3+3.5HU (13.7~29.5)

in 68 cases.



352—(18)

HAEFHARESHE $48 25

Table 7 List of cases with unclear border of tumor. CT after contrast enhancement (26 cases)

Case Dismcter Necrosis  Uniformity Density el P‘mts i Difference
(cm) of liver of tumor
1) SN 47Y 17.5 + hetero. iso+low 76.44 70.43 6.01
2) KH 49Y 14.5 + - & 85.80 79.80 6.00
3) SK 55Y 3.6 + 4 = 93.91 88.36 5.55
4) KI 55Y 3.6 - homo. iso 84.86 76.61 8.25
5) KH 67Y 3.5 + hetero. iso+low 91.46 85.09 6.37
6) JF 67Y 3.5 -~ homo. * 79.93 72.01 7.92
7y SK 59Y 1.8 B hetero. - 91.54 85.57 5.97
8) TT 47Y 3.3 - homo. iso 63.12 55.80 7.32
9) TK 48Y 6.0 + hetero. iso+How 78.39 72.00 6.39
10) RS 66Y 8.3 + - - 86.55 78.71 7.84
11) RI 42Y 9.4 - - J 71.86 52.91 8.95
12y RI  42Y 9.4 - - . 84.02 77.45 6.57
13) MM 55Y 5.8 + * . 77.63 72.76 4.87
14) RS 66Y 8.5 + - . 83.81 79.88 3.93
15) RI 42Y 9.5 - - . 75.97 54.15 11.82
16) HS 67Y 7.2 - C = 73.93 35.85 8.15
17) RS 66Y 8.5 + . ' 79.41 73.22 6.19
18) RS 66Y 8.5 + " . 95.80 87.67 8.13
19) MM 55Y 5.8 + - . 77.78 72.32 5.46
20) SS 62'Y 5.0 - homo. iso 65.78 65.19 0.59
21) KO 55Y 10.5 + hetero. iso-Hlow 82,28 78.10 4,18
22) KI B2Y 9.4 + . - 100.90 95.44 5.46
23) RH 58Y 5.8 + - . 89.24 80.39 8.85
24) MS 52Y 7.0 + . 76.59 69.36 7.23
25) TO 74Y 3.5 + - - 88.67 83.43 5.24
26) MH 67Y 22 + " » 76.42 71.22 5.20

homo.: homogeneous
hetero.: heterogeneous
CT units: Hounsfield units

Mean=+S.D.=6.53+2.13

Note: 1) Case No. 1~20: Primary liver cancer, No. 21~26: Metastatic liver cancer
2) Difference of CT units between tumor with clear border and normal parenchyma; 26.7+8.9 (12.8~46.7)

in 28 cases.

EENTER VEMZEVTI0.0HU L T2 L
=,

Teds, BERH L ERES U7CREM (B CT 68, &%
B CT 28) s\ UHERTE DX, BEMiCT
T1%19.3+3.7HU(13.7~29.5), #&&# CT Ti%
26.7+8.9HU (12.8~46.7) THot. ZOH%
DREER Fig. 4 1R L,

4, &##ECT o CT &

B CT (Table 8) T, EHIFEES’S. 6+
8.3HU, JRI&M:ITRE65.9+13.6HU, EBMIFE
57.2+17.1HU, #83¢#630.3+10.8HU, Jf 3%k
7.6+£3.2HU TH - e, BFHIFEIZ X - T, E%
FEEXCTEO LFRHELE L, RICFEBMER
B, WBAEITE, S50, FEROIETH - 7= (Fig.

5).
B CT R UEH % CT 2 RBEH A L 72056
(Table 9) DR, EMHRE & -7 d D 6 FEH

Table 8 CT units (HU) in various lesions of liver.
(2) CT examination after contrast enhancement

Final diagnosis No. of CT units
cases (HU)

Normal liver 28 83.5+ 8.3

Primary liver cancer 33 65.9+13.6

Metastatic liver cancer 19 57.2+17.1

*Necrosis 14 30.3+10.8

Liver cyst 4 7.6+ 3.2
Liver abscess 1 37.3

(Mean=5D)

“: Low density area was observed in the lesion and

necrosis was suspected.
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Difference(HU)
50r
40r Mean* 5D
19.3£3.7
B
30l . . 26.7+8.9
H :
K] i
20f ,’; &
-y . 6.742.3 6.5%2.1
104 . .;
plain after CE plain after CE
clear unclear

Fig. 4 Difference of CT units between tumor and

normal parenchyma

clear . border between tumor and normal par-
enchyma was clear. unclear . the border was

unclear.
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CT wnits(HU)
].U(]|'

50

LRRLE & 0 3
-4

ST
gl u -

.
-.'?'ﬁ e
X e

x #

PEET

i
Normal Primary Metastasis  Necrosis Cyst
e : plain CT
%1 after CE

Fig. 5 Results of the study of CT units before and
after contrast enhancement in various lesions of
liver

(FHR# 3, BB%3), Bloihr-7b 0 5
BI(RFENE 2, M 3), NEER ¥ LGt oReE
Eipotob o OEFIIRIENS, EBMEL)ITH -

Table 9 Change of CT units after contrast enhancement

1) Primary liver cancer

Border CT units of liver CT units of tumor -
after CE Plain after CE Diff. Plain after CE Diff.
1) TM 80Y clear 55.2 72.9 1 e 38.6 46.1 7.5 0.42
2) ST 61Y . 60.3 68.2 7.9 55.8 61.2 5.4 0.68
3) RI 42Y no change 53.9 84.0 30.1 36.6 64.6 28.0 0.93
4) TN 82Y clear 57.6 93.1 35.5 44.0 59.7 15.7 0.44
5 KH 67Y unclear 60.0 91.5 315 52.9 85.1 32.2 1.02
6) MM 55Y C 57.7 77.6 19.9 49.4 72.8 23.4 1.18
7 KH 49Y . 59.3 85.8 26.5 38.2 74.3 36.1 1.36
*8) SK 59V " 49.3 91.5 42.2 55.8 85.6 29.8 0.71
*9) SS 62Y . 50.3 65.8 15.5 57.2 65.2 8.0 0.52
10) TT 47Y no change 49.6 63.1 13.5 42.7 55.8 13.1 0.97
2) Metastatic liver cancer
1) ET 62Y clear 67.9 72.1 4.2 49.6 514 1.8 0.43
2) KT 60Y no change 60.7 66.5 5.8 42.8 51.7 3.9 1.53
3) SF 52Y ' 58.3 68.6 10.3 32.3 48.3 15.0 1.55
4) TO 74Y unclear 57.5 88.7 31.2 46.8 83.4 36.6 1.17
5 NS 42Y clear 60.6 78.4 17.8 41.1 51.9 10.8 0.61
6) RH 58Y unclear 54.6 89.2 34.6 35.3 80.4 45.1 1.30
7) KO 55Y . 61.6 82.3 20.7 32.1 78.1 46.0 2:2
8) NN 56Y clear 58.1 93.6 35.5 36.6 46.9 10.3 0.29
9) S5 407 no change 59.1 79.2 20.1 37.0 58.9 21.9 1.09
10y KI 82y unclear 57.9 100.9 43.0 49.5 95.4 45.9 1.07

Diff.: Difference of CT units befor and after CE
Ratio=Difference of CT units in tumor befor and after CE/
Difference of CT units in liver befor and after CE
*: CT units of tumor was higher than normal parenchyma in plain CT.
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Table 10 Summary of CT units in various lesions of liver

normal primary metastatic cyst abscess fatty liver
Philips 2! (EU) 22~44 14~22 11~37 11~24
Stanley™  (EU) 25~35 lower! lower! whole low?
Alfidi® (DU) 4~25 whole low?
Levitt1v (EU) 20~35 lower! lower! water? whole low?
Stephens!® (EU) 20~40 lower! lower! lower!
Itail” (HU) 38~70 18~56 14~52 4~28
i FE S (EU) 24.7% 3.0 16.9+ 3.8 13.9% 3.4 0.23% 3.5
e (HU) 48.0+ 7.5 33.6x 8.4 3.2+ 7.3
Moss® (HU) 0~4
Inamoto28 (HU) 30~50
Halvorsen3 (HU) 38~55.3 6.7
T 19 (EU) 4.1+16.1
this study  {HU) 57.8% 4.5 43.3%= 6.5 41.3*+ 8.1 5.8 £ 3.7 31.0:£ 2.9 24.9%12.1

note 1 ; normal
primary
metastatic

note 2 ; lower!

: normal parencyma
. primary liver cancer
. metastatic liver cancer

. low density than normal parenchyma

whole low* : density of whole liver is lower than normal case

water? . water density

o, T O TEENRORER R OIEEEST O CT
EDZEALD L HETOE/L/FEEHOLEIL) *
KdD L, BEREEW & o ERTR0.48%
0.13(0.29~0.68), EHHEREE & 7r - T-FEFI (3
# CT ¢ high density #7= L - R BB 2 &
PlzBr<) T1X1.3340.37 (1.02~2.20) &iR%E
o EARIEH S,
IV, & E 3

CTRECKI 2FEBOKRE, FRBoZE
LEEBRIEIE & A EIEERSH & OEEROBRBE
Lh2EEh T3, BRENKSTE v
75 ACIHBRHEET lcm L ToORELHEH T
EH0, BRENTIELARE S B E
HLicsh, TLTRROERE 2 CTE, Hic
HEZEFRZEDO CTHEZO LD BN Lk
(Table 1001347 <, FEERHME OLBIZ X H B
BHEREDOENZH 2 RA DML WL 5 TH
5, XL ZCTEENBEOCEFESD CT BoK#,
CT fEDFFEBFE i3 5 BEB L T o
YA 2T RN,

. CT &L T

FFEEE, Bl CT ks PR & O BT8R
BHECR F 2212/ A @ low density & LTREBA

SHLUNLBEHBHERCTEYESMETH
LI~ TFHCIRBERIBD bRV, FL
TRLCAF ¥ v v i\ T R bR s o)
& b %= high density £ L TR bh B6m0H,

¥R EOREZICL b, FHABHICLY
water density 2> & BB ic T\ CT i % 75 3
DI, B BEBREOAE ERDHNETEROMBE X,
CT fER OERHI# 5T CT IR & A KL
DELRIEWZ &0 LD HERE & D&
BHTHS.

IR o 22t 338 R 72 low density %
7R LABOFRZE & DRI CT @b bWt b 5
B, BEOTE S hrc R <12 RERD & e 1B
EDFED CT fEX R LY L& B, Fioksi
# ring RIGTEH K S LWL TTRETH 5.

FRESER T\ TR, EX K- EBikoE
WX B XD MEsAn, FEEME - B ESERE
Bk, B o BIEBERET - GiE
iso density @ b @ F TIFIA { 753 BI~10ne)
A3, BRI high density 275732 & 4 552, FFE
B R SR IC 3513 % iso density D413
gy { omnenn2aze) 3 IF10%RIEFET 5 L Ebh
%5, ARFCHEL 5> 5 CTE0ZER, CT B
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D&, artifact DFEERADRFIZ L h BE
EhBHAHU L EANERERD S 5, SEoKE
T AR EER & ¥ L b o 0IEERE &
DEIIF6.7+£2.3HU, EHERICE TH6.5+
2.1HU TH b, 10.0HU LATF5. 08748 L B IRAY
CCTEOEYRHTH - L EELEbh 5,
EOIAHBPIRERFERECE L, REOFR
WELFBEELELOCTHEHOERXHELNTH-T
b, BB IEHE- THR 4 12 iso den-sity 123
{Teh, FFEBT L ORRLIEE I REEH oz
FEZWITETLHREOERBLXBETH - L3
e S DB Eh T, ERCEREFEIER
Pt U Gl e cIRER SR m - CT B
AL, EBEEREREEL VETEY CT #HrrT
fHEm AR 6 hi,

BIEENL Wooten &2 b5 <, FEERE
L RRECCTEZRTEETIOFIE bIT
EWCTEXRTHSELTRLA, BFCTiE
&AL X T rim effect #7573, Fo CT{E
RERFCHEL, EHEORN TI224.3+7.6
HU, & TfiicHiE s h30.3+10.8HU ©
B,

BEEAEKRALOTFERLIELERDORTE
H, Bernardino 5*® 1z X % & I k1T 5 GIK
bz, #&k, nEE, FEREFE SBtigs
THY, TORTLRBE» L OEBEEE S
W, EEDKBES D OEBHRE 3 EFACE S
it HEKALZ RS,

2. CT{EIBIL T

EWHERE, RUOERERO CT EcBIT 5
4O % Table 10"+, EHFER R
Hounsfield fE T40~60%, T3l @ water den-
sity, FFIR% . 30HU #i#%, EBMIFHE ; 15~50
HU, FEZFEMEFRE  20~60HU %75 U2 » 4%
WTHLMRERR bR, R hbCT{E
PERATEIC OB LT V501, A%+ vk
#, BRECLY2ENRE CT XS5
EbLBEELZLRE, ThbLREHLD CT
EXEROBRFTIRt+FLEL LR, FRE:AL
AF VU R HFELEL ROI BEDHEBHAES
s iR A T & gD CT o tsic X b
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FFCTfEDHET 21T -, TOFR, EWIFEE
O CT B MRS X ) BELRL, TR
B O FI 3B ER o CT EL L L b S Ey
RTHDbBH7ch, FRED CT E RIS X
D AEAE T B RIS S OREDEET S &
HETEI, £LT, S EBRESO CT E0
HatE LicksR, BRELBEBlETETOEN
Rbhieh, wWEx Z OfFd oo 5 orEs
Thoie,

3. BE#ECTICBILT

BRI S X ) EFFFEED CT Eix20~30
HU k&L, 50~96HU?, 74.3+10.0HU?®, %
PFIET1368.2~99.6HU & & H 0EE R EAE
Efwlh#Ezhs HEBEFEOL LS
EHIBRE T X 5T X b L i 901213011
2020, FFEEO P EEHBEE X Diso
density L is b @RI c & in{ieBd b Db %9
e~8n21s) -k B4 B I 152 AYisodensity F 7o VL 7S fEE
HIZ/esd D& LT, HEGIT13%, Itai b
X 11%, Moss 529 16%, Inamoto 52N
26.7%, Kunstlinger 5213.37.5% & #4 _ Tw»
5, APFRICECTIREM « SHERRHFA L
20 B D 5 BLAEER L i o7 b D 9 A (45%)
LRRTHh-Te, BEE BEHAOCTHE
FF#:T15~20HU LR L, 60~100HUM2429),
EBMTI0~15HUER L, 30~90HUM®% 73
T2, R - EBREIS R 5o
OEBEIIKE L, CTHEIGOFEFEMS EREOSE
BlamEgETH 5.,

V. % &

1) BERENCEK2E OREE L 7o R BT RETS
TEGl, EBIEFRTUES, FFERIGER, ik
3FEMH, FEIGRT 6 fEM, 1EHS65ESI& H22THEM %
Mg L,

2) WIRANC CT ot LR, REM o
A EREBEOHRHETH -, FELOHE
HEFERLORKBELKE b 2h THA
L, B LE2 Lh5EBEhT 2@ AR -
1=,

FEE L IEERTD CT EONE L &R, &
FEMEFFRE L iso, F it iso+low 23, EBMEFFE
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Tl low DEIE %D e,

F o PIIRAVICORNER & e Lo iESIO CT B
B ek R, FREREE &RZER O CT o=
10.0HU LA F#7R L7z,

3) Bjli CT CIXIEHFEE1357.844.5HU,
[ FE M FFE43.3:£6.5HU, #ERHETRE41.3+8.1
HU, #3E%624.6+7.3HU, FF#EHa5.8+3.7HU,
FrEEZE31.0£2.9HU, fghtiT24.9+12.1HU %7
L7,

FPig & o CT KA LiciER, ERFE
BIRES L v \mEERL, FRARERRIEEA
EERER L v CTERXRTcd, o CT
BN X D EMETHhEFFRICE 52 0RED
FESHRNTE, S&FECT kT, EFERF
FELE D EEBDEIE L, RCERY, BB,
BRI, HEROMETH -7, Bl - HHERR
FRA L 206EPIDR, SRHERLL-7bD6
TEG, FALDIR ot D 5EER, REER & Ts -
feh D 9FEGITH -7z,

Mxiz s S, MBRELDEEN-ARMYEY ¥
Lo KIREERIR « BAHRESRHE, FARLESECEE
IAWBLBTET, AP EBO T ELL
RERER K « BUHREZERZ A0 5 L OYEM 2 REET &
WELALERHZE S BsHlp L LT E T,
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