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Using data obtained with a 320—detector—row MDCT scanner, a new CT index of air trapping
(attenuation volume index, AVI) in the whole lung or lobe was calculated and evaluated
in 63 patients. AVI of the whole lung correlated well with FEV1. 0% and proved to solve
the problem of the difference of expiratory level when air trapping is evaluated with
CT. AVI may become a useful tool for evaluation of regional lung function in chronic

obstructive lung disease.

AR TERR
(BHEHAL - 1)
[ERS T Rt & i

201 04E 1, 200, 000 360, 000 1, 560, 000
201 14E 1, 000, 000 300, 000 1, 300, 000
201 24E 1, 000, 000 300, 000 1, 300, 000

HRRE

RS
o Et 3, 200, 000 960, 000 4, 160, 000

BRI 0T - PR
FHIFR Do3FE - ME : NRHRERIREEF - BORBRFL
F—U—FR:=y 72k CT, HHEC TZHK

1. WH7ERAR YD & FEBRARRF A E TITE S < Wil S 4L, BT
e PR ZEME i g FE ol Bz B W H . e S [ bl B FEL Al

C T %MW BRI B3 20581, oF



EHBICHBET A Z ERHAL NI o T
7z (Coxon et al. Acad Radiol 2005; 12: 1457),
Flo, WRKCTEMRCTZMARGDLED Z
LT R o THlitgRE R H 2 L 0 IEMEIC Rk
DIRIE & Mt Lo e b 2+ BTz (Akira et
al. AJR 2009; 192: 267, Matsuoka et al. AJR
2008; 190: 762), —J . CTZHWIRE
KEENRIE OFE 2 OFIE S MlitERE BT LA B
BT % 2 & AR STV 7z (Matsuoka
et al. Radiology 2008; 248: 1042), L 7>
L. JiitrEm AT ZFFREBAY 7R Gold Standard
EEZEZDLNTVDHDT, EOLDICRAFH
B oinize LTh, #IREMED C THIE
NIRERERAICEE MDD Z LITE A LN
e Bz, £ T, BIEEAZEM MR R
DEBHCTHREICBVNTHITRELOD
IIIERERR A TIXSF DR W ERTH Y | —
DITRFTIOBRER T ORI, b 5 —DI3H
RERFORK L LMRAEL =T N7 v E
VT OSHEEHE & B 2 b,

(2) JRPT O itk Re 25 A3 4y B L CREAN T &
HIE, ZOHRITC T TEHELN D JRFTTEREL

feliEss, AR5 2 ERAHEICARY

1 BAZEME il /. D phenotype DXl % & &
JRREEZH DL NCT 5 ECHMRERE 2D,
L, Hifi2b s H>TCTEHANWT
JR T i e 2 o E Bk & R A To S 1R
L ER NIRRT,

(3) Afli TOEEFAMLDOH T, Ml EDE &
FEAMICRE LTIk, -950 HU & % \\ME-960 HU
LT OffifEk 0ES TRt b2 & T—
EDAL B ARELN TS & Bbh
7273 (Madani et al. Radiology 2006; 238:
1036), =7 b7 v B 7T L CIIRFEAR L
AV DORIBEDKIER T, Tl A O ERmIFEIED
BRI TV, BYEPAZEMEIIZR BRIk
7o i KESEI S A TH DI b B 7,
PAZEMERIREE N B D 7 — T D372 )

LIMFIEL, ZOX I RIERITIE=T FT v
v ORHMIINEE & e o TE TN,
(4) 32 04mEMHZAHFROMD C T2 E %
WD Z LIz k > T, ERR Tl AN LT
ML OO E C THEE A LD 2
LD D D VRN T, A RS
Jifi¥F C TEDOZEA L, RuEREDOZE A X 5 2
ERFREIZ/R D LB Z D, JRFTIOEBH
BERERTAL & & bICHiBREE bz ERE LI
7 RT v s TRHINE DB & D &AM
T BE LTz,
2. WO EP
MEPEPAZEMERIR B ORIEE S LT, ZaLE
T2 DCTHRIENRBRIN TN D, ik
JEDFAMTE & L TIERA C TIZER T 5-950
HU LA O i sE I A3 95 BRAT 5L & BRle i) K < —
BT enlESnT0an, =7 h 7 v
v IR L TIEMER L L DR B D
AR STV WO T, Bl R TIE=
YRV ABFE LI TND C THREEIX 2R,
% 2T, 320 ZIMDCT Z VT, WFFC T %
FEITL, ZTDOT —ZNHIER L ~LDE 5D
TORBLEBRLIEF LT M T v B
IR AT 5 L AN E L, &
5T, ZNETOC TR AN T O M i
B2 EZFTCRMTELNEANE LT
723 ASVERAZEME TR R ORI N A EE —
DEWHTHLZ b, &I TR,
IEE, FIREZR XK & W /Tt co C
THEZREH L, TOHRAMORGEEZITH Z
EH A —o L LTz,
3. WD Ik
(1) *xt%
FRETRFBRIL 2010 4F 4 H 235 201147 A D
HMIZC TREDFRENMF N, IEFHRT
T4 7 2 645, 1&VEEAZENERTYE & (COPD) @
GOLD 1% 1 6 f], GOLD2 & B N d 3 2 1
FoOFH6 3FITH D,



(2) CTH#EE

B2 4k B 320 A F o R oA AU
MDCT (Aquilion one) & HVNT, ~U AL A%
¥ BT L o TS E RO 2 FHO A CT
WG A g Uiz, BRIGSIFITEEE 120 KV,
EEEWE 210 mA, H 2 b VU —[AlEEESE 0. 5 FD,
FOV 350mm, ==Y A—3 3> 0.5 mm, FEHEALH
BIZA T A AJZ 0.5mm, AT A AMIKE 0. 5mm
EHWZ, BRI CT 77— % %
U — 2 A7 —3 3 . (Advantage windows 4.5,
GE #L8d) ICHAx Lz, WIROMH Y 7 b
(Thoracic VCAR, GE) Z H\ T, @i LV
JI2E Z &8 L < BR L eI EA =3
(attenuation volume index, AVI) Z &1 L.
FRHCHERIVWONTEEZT F T v B
T ORETH D, FHC T M AM) , fifi
BRI 3 (VDR) . B2 =V (P1-900)
RxT FZ vy 7E (ATR) b RIRHCHE
L7z, £7o. MREDFERE L LT, -950HU LA
T OfilifE OEI A (LAA%-950) & HH L 7=,
(3) ftr

O PAZEME it R
EREFIOEMIZR T DA O C THIE L
MERFSBERR A IR 2 1 R0 1 & O
BzBat L7z, £72. 2 b 0EIECE 25
R L~ DEBESHNTHPL NI ST
D, AR RIS Dt CT FREED R
Rt LT,

Q@ IEH Nt
FrL<HEH L7z C THEIXIEFH#HBEAO
i B 1 AR S & B ICEE AT RE & B 2 D
T2, IEFMO B & TROZENIZ DU
ThRatamar,

4. WHIeRR

LR EOMBITIL, X1 (B - 1F)
(ORI X 9IS, il D ATR, PIL IAV, B
L OVVDR (T 1 B & BRAFRMB 2R LTz,

105 9
100 J

o 2; -l; ﬂ; 8; |C;0
1 £ffiToCTHHE L 1RO

F7o. LAME DEBHRFIT, Zhbd 4o
DIFEEOF T, PLIEX, =7 FT7 v B T &R
SRRV RN A N REHICEEN LD
RRZE R A U D ATREME DS R LT,

SHIZ, =T T v BRI B X D
RV DR TN 2 72912 WA CT
(2B DA ERD FICxT 5 CT /A R
TUT 4 THEE COPDBEIZ /T Ty R L,
Wi OS5y EERS AIRE D A R LTz, X 2
(R - AFERVD ) (IR T K 512, ATR T



X, WEEORYRERMTIER — 2D | B
HOMKIRREZT M7 v B 7 ORBIN
REETHDH Z ERHLNE ST, ZHITH
LT, AV Tk, MifEOEFERRA I HE L
ELATHIBREBAD AN S WA THIER
& COPD 237 HfEC = % AIREMEA /R S d7z,

105.00
20000 y=-0.3653x+103.93
) R=0.8847
05.00 .
L]
85.00 : ]
: '. '—\“‘\-‘
20.00 %V
(] L)
1500
y=-0.3315x+99.67 L]
10.00 arsanis
55,00
50.00 .
000 1000 2000 3000 4000 5000 G000 7000
ATR
400
150
300
250
200
.
150 P,
Sedey y=0.0217x+1.7413
100 L] R*=0.2081
- y=0.0338x+0.8695
o0 R*= 0.6035
0.00 .
000 1000 2000 3000 4000 SDO0 G000 TOOD
AVI
- G3/G2/G1 + GO
T 2 A [ 92 = 7
M2 JERRARLE CT HRIEO MG
(ATR & AVI)

EBITHZEZ & O AVI OfifHT T, EE A
WZBWTH LEL TEOMICHEENRAZDL
. =7 M7 v B TEND Tle < ARy
JR3 T D A I oD W b E BRI REAG T X
HAMREMEN R ST (B 1), Lo T,
AV (3HdRE ORI L & FITRpro
T RT o BT B D VIR A E R
MBI CE 2 FARERE LB b,

#F1 fTEZ L o AVI

GO Gl G2,3
2.73+  2.04+  1.64+
RU 0. 46 0. 45 0. 59
2.46+ 2,02+  1.60+
RM 0. 44 0.63 0.47
3.156+  2.53+  1.88+
RL 0. 55 0. 50 0.72
2.79+t 2,20+  1.80+
LU 0. 48 0. 44 0. 66
2.53+ 2,17+  1.73+
LG 0. 62 0. 48 0. 45
3.26+ 2,55+  1.85+
LL 0. 49 0. 62 0.57
2.80+  2.21+  1.69+
Total 0.44 0. 45 0. 45
G+ FE R )
JEB 1 EWRTI T 4T

AEFE | AT
LAA% VDR 55.9 64.8
6% ATR 82.6 77. 1
AVI 3.29 3.34

EFIZB W THRMEAR C T2 T 56
BEOBIL, ML THEICERD Z
EbnA, LER-ST, ATR LW HEEET
S L7232, C T2 b, FIEL T
TR ERDZZ L0 EHERIZK
S ARRD IR ZD, L L, EEITIL,
i RFEEL N LEEL FETERR2-> TV
ZENFERT, AVI TRl A L. BEEEST
EITIFEAEED LW ERbnd,



SEf] 2 COPD G3

-...____________....--"‘"'—'
'-__—-l"'"/
%4 PP
AEE | ATE
LAA% VDR 6.15 20.7
34. 7% ATR 98. 4 97. 4
AVI 2.29 1.14

PAZEME MR I IR E D 2 o R — v
M7 h T v TOEBENREL T
D08, AFICIEMEIER S b HDH L
25 LAAKE S 035, ATR TR+ 5 & B3
ETFHEOZT NI TIIHFEVEDDL
RNE DR XD, MBEEOEENKE
L epoTNWT, AVl TEHTEOZT T
v E TRV ERFHMETE 5,

SEM 3 COPD G3

AR | ATE
LAA% VDR 15.2 17.1
6. 9% ATR 97.3 97.4
AVI 1. 51 1.28

ABNE LAAG TREM S 2 i< UE R 134 72
<, REXBEIRE S AU EEHTEL, CT
T COPD B2Wr 2 #E LVMEBI T D, L L,
IR C T2 AW e BRI 24T 9 &
AVI (ZFHRMEEZ R L, it eEMmA Co R
WEOFETZ D RK D, MEE XL~z
NI o BT THD I ENHEERIND,

5. EIRFEIGm L
(WFFEFRAE . WHIEoHE M ORI IE4 |12
(=S

UdsEams) G 710
@OWatarai F, Takahashi M, Hosoya T, Murata
K. Congenital lung abnormalities: a
pictorial review of imaging findings.
Jpon J Radiol 2012; 30: 787-797. &t A
@Takahashi M, Tsukamoto H, Kawamura T, et
al. (54, 7, 8FH) Mycobacterium
kansasii pulmonary infection: CT findings
in 29 cases. Jpn J Radiol 2012;30:398-406.
i
@ Yamashiro T, Miyama T, Takahashi M, et
al. (fh 9 4 ) Lung image quality with
320-row wide—volume CT scans: the effect
of prospective ECG—gating and comparisons
with 64-row helical CT scans. Acad Radiol
2012;19:380-388. ##iA
@®Nagatani Y, Nitta Y, Otani H, et al. (fil
54 . 4, 5Z%H) Quantitative measurement
of bleomycin—induced lung fibrosis in
rabbits using sequential in vivo regional
analysis and high-resolution computed
tomography: correlation with pathologic
findings. Acad Radiol 2011;18:672-681.
i
®O0tani H, Nitta N, Tkeda M, et al. (fth

64 . 5, 6%H) Flat-panel detector
computed tomography imaging: observer
performance in detecting pulmonary

nodules in comparison with conventional
chest radiography and multidetector
computed tomography. J Thorac Imaging
2012;27:51-57. Hinh

®Takahashi M, Okada H, Oguni N, et al. (
a4, 3, 4%&H) How accurate is CT
morphometry of airway? Phantom and
clinical validation study. Eur J Radiol
2100;80:e524-530. A Ht

(ONagatani Y, Nitta N, Ikeda M, et al. (fii
74, 6, 7TZHB)Ability of chest X-ray to
detect faint shadows documented as
ground—-glass attenuation in images of
computed tomography: a comparison between
flat-panel detector radiography and
film—screen radiography. Eur J Radiol
2010; 75:384-390. ArHE

Cras) s

@ Otani H, Murata K,et al. Pulmonary
emphysema with fibrotic wall (PEFW) seen
in smokers: comparison with usual
interstitial pneumonia (UIP) pattern on
thin—section CT and histology.
Radiological Society of North America 2012,
Nov 25-30, 2012, Chicago.

@ Nagatani Y, Murata K, et al. A new
quantitative index of lobar air trapping



in chronic obstructive pulmonary disease
(COPD) :  comparison with convetional
methods. Radiological Society of North
America 2012, Nov 25-30, 2012, Chicago.
©Nitta N, et al. Classification of air
density (ADAs) by MDCT: A pathological
correlation with pulmonary adenocarcinoma.
Radiological Society of North America 2009,
Nov 29-Dec4, 2009, Chicago.

6. WFFERHRK

(1) WFgefRs

A =S (MURATA KIYOSHI)
REERIRT: - B - 2%
WFEE %5 - 20127038

(2) WFge sy iR

EfE  FEL (TAKAHASHI MASASHI)
BEERRT: « RS - R
e E & B - 20179526

FHE #L (NITTA NORIHISA)
BEEERRT: « R - GEAD
9835 40324587

(3) HHENT T



