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The ability of computed tomography (CT) in the qualitative assessment of centrilobular
emphysema (CLE) was studied, with special reference to the morphological relationship between
emphysematous change and relatively large bronchovascular bundle forming the margin of secondary
pulmonary lobule.

Three autopsied lobes with mild, moderate and severe CLE were fixed by the method of Heitzman.
Then high resolution CT (HRCT) was applied to those inflation-fixed lobes, which allowed for direct
one-to-one pathologic correlation. Furthermore, HRCT findings of these clinical cases with emphy-
sema were analysed.

Emphysematous change in CLE was observed as low-attenuation area (LAA) within the
homogeneous background on CT images. In mild and moderate cases, LAA’s were round or oval in
shape, however in severe case they were observed to be irregular in shape. The border between LAA
and parenchyma was not clearly defined, however in severe case LAA was found to be bordered
partially or rather subtotally by the bronchovascular bundle. In mild and moderate cases, LAA’s were
observed to be distant from relatively large bronchovascular bundle. On the other hand, in severe case,
only a small amount of lung parenchyma was left between LAA and bronchovascular bundle.

These findings correspond to morphologic characteristics of CLE, that is, the process of
emphysematous change tends to take place in the center of the secondary lobule, and even if the lobe is
severely destroyed, some portion of the peripheral acinus is still presereved at lobular margin. Thus,
CT can help to identify the presence of CLE.

Furthermore, CT scan analysis of severe grade emphysema may lead to the differentiation
between CLE and panlobular emphysema.
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N T ZUE (Centrilobular emphysema ;
CLE) 3B B¥Ac ER I h Tk b, FRMAKE
FaduhE LTREL, —RNEOHRAIONMAE
SEBOBIE LMk, B OREACREME#KD
BHEYEHETAY, CLEOEKZENZBIL T
1, CT 38 S huicfififa sl % low-attenuation
area (LAA) & LTHiHH L, CLE oZHile b T
REDOETEDOTHEIZ b FEHATH S Z &R
BIhTWBE"Y, L@V AT A AEXAV
7c CT BBIERDEVATA AEDOCTHRID D
SEEELOBREECBEBh TV Z LA HRESH
TLBOM~1 ULk, Zhicofb
Fiw CT it 5 CLE D@ EWFHEiE % e d D
©, CLE 0 ERZ KB+ 5 e 3 x5 L 138 bH
iz,

AP T, E#RGEERAO CT &E A,
CT wX 5 CLE DEMZHKEEX R L1,

MR FE

ST W IRAYIRERPT R 3 X O'SEAEERMER AT Ao
5 CLE & 2M7 S hicERfl 3 4 &, ERIREER, #&
B, fhaeteE, RIRP K E &5 (selective
alveolo-bronchography ; SAB) 7 & 18 4 fiffi 5. &
LEZ bhEBEERA3IFITH B, HKG 3 Mok
BB TH 52, BRE L R o WIfECE
FEL, EEE2) #HRENRELTHAVWE, B
KHl 3 flikTFh A LELREHA & L1,

1. BIfMfiZE 1x Heitzman & © FEWICE L T
BREE LY, By=Fr vy ) a—1400, 95%
=R =N, kmA=)v, KHI0: 523D
EETHABEREZ A, BXEZHIIZ40~50
cmH,0 DET, 48~ T2 {HREE L1z, £ O
a7 vy —%HwT10emH,0 DET, 24~48
RIS L BREE U, BEREE S o
ACEWT % 7o &R B O 1lom fERR TEBEAR 7 1 A
L, &S LIcRENT LR AXBRFEWNER
ELTREAL,

BUBHElcmBED A5 4 AMBEACT A
* 4 vRIEFT L7, GE-9800% AV, A 7 1 RJEIX
1.5mm, #REREIE 2 #, 40mA, 120kVp, &7
24 Z130.3X0.3mm, FREKEISUE bone T
WAT Lz, w4 v Fo v tiBRE&ER TR
B, —9304:5 —T60HU, 30045650HU Thie
L. 2w CT B¥H#, lem ER 7 1 AfHEAR
EBILA T A AL T3mm E D EAR % ERK
L, ARk X OEABEME CHRELObER X 7
¥ (62cm, 11kVp, 3mA, 150s) # L7, 25
LT ohi3mm EOMEAR, ok X #igs
O CT & s etad Lic,

2, BBV &E & 2W S hic 3 LDl
CT 1% GE-9800% v, A 74 AEX1.5mm, %
BRI 2 ®, 120mA, 120kVp, FERBIEI
bone THi{T L7z, HEMOLE LEOREN A F
4 A% RV review BOFEFH LIz, 27 2rv

Table 1 Case characteristics

Pulmonary function tests

Case Age Lobe
no. (yr) vC RV/TLC FEVb/FVC DLco DLco/V,* Cst
(% pred.) %) (%) (% pred.) L (1/cmH,0)
Autopsied
case
1 73 86.7 ND 60.4 ND ND ND LUL
2 71 92.3 ND 47.8 ND ND ND RUL
3 66 84.1 ND 56.3 ND ND ND LUL
Clinical
case
4 60 124.2 50.0 51.0 97.0 3.6 0.29 RUL
5 66 81.0 63.6 53.7 32.3 1.2 0.31 RUL
6 62 81.4 53.1 27.1 14.3 0.6 0.40 RUL

*Values are expressed as unit of ml/min/mmHg/L. ND=not done
RUL =right upper lobe ; LUL=left upper lobe

(2) AAERSHE #51% H3I%
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A ZXi%0.3X0.3mm, YA ¥ F¥ v Ligidsr EMEELEL, BKRA3 FIIIEEVIET, 2
hEh—T750HU, 700HU Tl L, Blheixfi=v 7547 v 2O EHERRD I,
& i Table 1 Lobe & LizDitxtg & LicfiiEr &
IR P & BRIRBID 5T 6 Pl £ FIRLEEE ©, 4, et 5.
FifseER A DS R % Table 112733, 6 #1& LEf

a b

Fig. 1 (a); 3mm thick sliced specimen of
inflation-fixed lung. Mild centrilobular em-
physema (CLE) is diffusely observed. Bar repre-
sents 10mm. (b); Soft x-ray of (a). CLE is
demonstrated as radiolucent areas. Lung tissue
peripheral to the secondary pulmonary lobule is
found to be preserved between CLE (E) and
pulmonary artery (A), vein (V) and bronchus
(B). This is characteristic of CLE whose primary
lesion takes place in the center of the secondary
lobule. (c); CT of (a). CLE is demonstrated as
low-attenuation areas (LAA). The same relation-
ship as on the soft x-ray is observed between
LAA and pulmonary bronchovascular bundle (E,
B, A, V.
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1. mREZEM® CT &

@ o CLE T, WEAR(Fig. la)Tabhb
Rk &bl EELKIE IR X 7B
THM~EATO X F#ETREYE LTRbh
7= (Fig. 1b). &HE oW/ TITEE L KED
BTN S, Zhbo®EELKEIT
5 0 LB\ IR (R E) A), Fiikélik (CRED V)
B X OSEL (R B) & ORI iRy
MELTHEEL TV, ZRNEOLEEERT
ANz hbOKEY, NEFBECIKETEL T
WIWITRABEE IR, MREEMO CT &
(Fig. 1c) THA &, KELLIBRI—HRELT
low-attenuation area(LAA) & L TR bh, LAA

L RUEG S OBEREITHRTH 72, LAA
(R E) LEHBOHBEHRKC-KEZ (KH B) B
X O BhAR - Ftige AR (RED A, V) LoBIER D, BR
X & & AR, NMETHEREIES R E IR
7z,

HEEOCLEIL B \WTd, AT 4 ARELR
(Fig. 2a) TAHbhAHHEEL ST, )X #BE
(Fig. 2b) TAM~EMAFO X fERIUE & LT
i X (R, FEHEO B -mE & o
R SR N ELTHEEL TS, CT#
(Fig. 2¢) TEE o CLE & R LAA ok
EARBE T, Folk X RETHESRICOE LR
& (RENEA) 0BG X {HEHIh TV,

Fig. 2 (a); Moderate CLE is diffusely observed on
the specimen. (b) ; Peripheral lung tissue to the
secondary lobule is preserved between CLE
(arrowhead) and neighboring vessels on soft
x-ray radiogram. (c) ; Similar findings as on the
soft x-ray radiogram are obtained on CT image.

BABERKEEE #51% #35
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Fig. 3 (a);Severe case of CLE. CLE was partially
extended to the lobular margins (arrowheads).
However, a small amount of peripheral lung
tissue is preserved between CLE and relatively
large bronchi (arrows). Bar represents 10mmi. (h
and c) ; Peripheral lung tissue remaining in the
peribronchial regions (arrowheads) is observed
on soft x-ray radiogram (a) and CT image (c),
which is considered to be the characteristic
radiological feature of severe CLE.

SERE34E 3 H25H (5)
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EE o CLE < (Fig. 3a), WEERE LicSE
WA S A AMRAD K YR G, WoRIC/NIER
ETHECABBRERINZ(KAE. LirLHE
Bimic ) b T 5 R WEE ST (RED ©
AEOKEMERIELCIEE I hTERE
L, CLE 08 L T\ i, T7hcbbh, FEHM
DY ENTLECHEE I LTI, DEOKEHEMN
CEI TR BREEMESEEEFL T2 8
T, PWHEEMSEOETLichoTikil, &
BT LA CLE Th 5, X ##i& (Fig. 3b)
R WTHRERAE, BAMHLLARERO X i
ERNERERC RO h, RACBEIhER
B O RIEOMAS (RNB) & X 5 d X
<Hiahitc, CT & (Fig. 3c) d#k X #En
PLiBrE L7, B4 LAA KX od, 3F
BOoMEPTE LB YREOND L HITEEL
THEL, BER X UHREED CLE © LAA 0
BL3BERY, UBIESENCIHEECR 5.
L LS8 e I8 o B B v vk S R I L
(EHE) "EBEL, thbohELKEZ
LAA O %D T XTHEL TR Wi G2 X
BB LEHBZCT L LT v,

P ko 3fEF O 55, CLE OffEEEMD
CT&FR & LT, 1. AMEDME & HE L T low-
attenuation area (LAA) & LT I i,
2. BRI ~EPYcET T2 ARER
NEL, 3. LAADABIITHETH % 4,
CLE 3@ BT L/ EERICE T % 3 4 Tl
EEICRE bh AT LAA O 0T HRCEE
Ihic, 4, BERWULFEED CLE Tk, LAA
R RADED DGR E R T 5 LR - IEPR
TR LREEYRTTHFEEL T, BEICHEST
L7 CLE Ti%, LAA B4 izmE LS8
CELTHEEL TV, BEHLG-IEPSE
0 REIC3BRAT 2 KAMA&E BE S hi,

2. BREEfIo CT &

ERfEF o Case 4R L U505 F#EDCT &
(Fig. 4, Fig. Szt b, B, b%Eo CLE
oiEEEM® CT # (Fig. 1c, Fig. 2c) &Rk
OFfRABE S h1:, LAADHBRIAK~EN
¥, WL@EARBET, O HERRC-MECR

Fig. 4 CT of mild emphysema in a clinical case.
Peripheral lung tissue is observed in the region
between low-attenuation area (LAA) and rela-
tively large bronchovascular bundle Carrows).
Bar represents 10mm.

. Fig. 5 CT of moderate case in a clinical case.
Peripheral lung tissue is observed between LAA
and relatively large bronchovascular bundle
(arrows). Bar represents 10mm.

B LM RRTTRE I (EH), CasebD
CT & (Fig. 6) b MREIEM TH LRI BED
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Fig. 6 CT of severe emphysema in a clinical case.
Peripheral lung tissue remaining in the peribron-
chovascular regions is observed (arrowheads).
Since some portion of the peripheral acini are to
be preserved along the lobular margins even in
the severe CLE, this radiological feature may
lead to the diagnosis of the existence of CLE.

CLE® CT & (Fig. 3¢) OFiRLRETH -7,
LAA K E L, BIREME, BRI, FLFOL
DONEAELTio, LAA OB mEFIzEL
TWAodH5HH, HEBEHRG-OELTESZDO
RBEC R RKAERMmEARS (KNI BEBF LTV,

DETabhick 5, WEEEMO CT &
HZbhte CLE DT R, BEORTLERG 3
Flo CT Bk T DT RIFICBZE IR,

Z %

S RER R TERASESL L VK
MoK D RE I IET ALK T, KRB HE
G, B ST LR R IR L ERE
Eh, MEROHE CHESRLED, TMEE QLN
M), EUMEE (FRER coBishTw
AU Liehi- CEREKRC S FBREERIZ B B R
Tha0bHATH A, EROMTIED KL
EERAEA, R, BEEFTR, Ko X AR, fhEg
HERELEHOBE LTS S h DN —BHYT
H5EH, LTLLES TRt -t, ¥REREE
I W T B 5 il X B b B EERE & i
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RBEEDHOTIH 90, —HMoOMBR ClLEE
T SAB & M1T LIRS NI KUE O 2
B LTWW5B28 L {2 SAB WIEE & huichimla
R ED CHECHIHTE, 4 R2ILGEEA
@ pooling {& @ FHEH900m L. kB I il 55
EEZMLOBELT WA, LLich b ol
HIMREWNT, ILEMNERNEET L DL
LLELERLTWLWonBkEBihs,
—FC, SEERS CT i X 5 {1EME BRI
DfThh, TOERKEEREZIEBD TRV DL
oTEf, ¥CTHBUMOY 7=2 afyin
WNFED v S CORERIT 2 TREIC L, IHEFHR
o CT 2WfEx R E 2w T35 FisgfED
CTrBL T EESHoBELHZBRTED,
Th D& DIKECFEZE, ERAYFHEIC
CTHERTHHZ EXRL, FH ERUEETH
B2 L LML T VA0~ - 5 % CT-fF
WA A OE I, EELLTCTRES
[ SAHE O EEHIFHIEE & e b DAY { D1338~40)
SEMERY TS T DB EHITES & WLE 2 Tn o,
Bergin 543 CLE & Pl/hEMITSED CT £
B LT, P/NZEMRMSEL O F A M ICEIRE
AR+ owrx LT, CLE RIEFITE o Bk
[ o> punctate hole, confluent destruction & L <
BHEAD ELTWS, LaLBRST&ETOW
TOWFHEER TR,
EELOBFEETE, CT#EDE <D LAA
ok, CLE »ET T 5w2ohT, AF, A
b Eh R EUNRBEL T 5D TH-
to, Fic LAA O AR 7z 513 CLE ©Ff AL
DUEDELTETFLhAXELD EEDbRIC,
WA BB & LT, SIEEE R
JREERR cavity &I3E b, —BICiEHE Lo a@
Bl sElEY bicinvme, CTERTH
—®D LAA ELTHRBELD b 0M, REHMER
CIHERELEIEY B LT3 Eln A
Ezbhb, ZhbORHERIMTELE hos
KR E (BRI AL, BRI L)~ Lo
CTERLENCEREEbIS,
wic, ThEFTCLED CT &% _k/NEDV
SRR L e i oy, KIEDZWRNER
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D E DML T B 5T, CLE P/ NEMRS
BEELTERIA TS, ThbbIl/NER
SIE G RADEA I~ KER A DR DI
LT, CLE XY hEDOHIRAIC KE L F4E
L, FAACXEEMERIBRET 501 EHT
H %59, FH 5% CLE OBREEM OBk X 47
% & CT &% 1ER L, CLE 2V NERIREED B EER
THFELTVWAIREY X RN LES =
EREHLE, L LA NENRELRE
HigWIR D CT & LicHi s, FEES L,
E#D CT & ETHETE A N EDTRIL,
HalsE, Fh#eiRiEn b cidie <, EAIBICIL/ES,
BTZ L O PROKEL S L O8RS Wk NEDT
BEYERTAIOTHBZLEELMICL T
5, x ZCSEEEGLE, CT @ ETCo R/ ED
WgkE LT, CTHLETLERCBETRE L ILES
HARWKESZ R L OB #EIkicEE L, £hb
OEE L CLE 0B it b 2 5, 88X
CMEREE E CRKNE ERT, B R AE
BENMELTCWAKEDOREY CT X <HHL
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REEL7cb DT, CT it X 5 CLE 0K ZE &
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CLE Zs\W\Td, [EF I L OME D B H
f@%émiﬁﬁﬁﬁbﬁﬁLTL6&%%CT
BITBERICHH LER, LidaT, BECERE
LicCLEDZWiich CTHEREELLR, B
FH, ZWNEANY—SETHED bR BN
NEMRSEOEEMO CTREIHHBEE T
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HEOMIEXCLEOBEER LD
B B \WXEEO Y NEM TSR L D 2 DEFTIRE
BEHICIELWVWLEEbLh TV 529 Thurl-
beck®ic X % &, LB ALhAEFECHSET
RUELESRADEDIZEAEVEE I DN,
NEERIFREEICID - TS 2 O KA BRI T
ZONEBTHY, Lo Tt rtEOREMSE
DIRLAEZCLEOBERCHB L L DOTEE
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CThiSREDEREKER B> 2Ltk b, LEDORK
B¥ FORBENBRTEDTEREND S & Bbh
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