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Natural History of Cloudy Zone of Pulmonary
Adenocarcinoma on HRCT

Naoya Koizumi'’, Kunio Sakai'’,
Yoshiko Matsuzuki', Tomoo Saito'’,
Yoshimori Kihara", Hiroyuki Usuda?,
Makoto Naito?, Tatsuhiko Hirono?,
Iwao Emura®, Junichi Oda®,
Hiroshi Tukada® and Shinichi Akita”

Seven pulmonary adenocarcinomas with cloudy zone (CZ),
which was defined as a lower density zone in the pulmonary
lesion than pulmonary vessels in the surrounding normal lung
on high resolution computed tomography (HRCT), were fol-
lowed up for at least 3 months.

There were three tumors with homogeneous CZ, one of
which showed no change when rescanned after three months,
the others showed enlargement with or without replacement
by high density areas on rescanned images obtained after more
than one year. Two tumors conlaining some high density areas
on the initial scans showed slight decreases in size on
rescanned images obtained after 1 to 3 months. However.
on rescanned images obtained after more than 1 year and 9
months, these tumors also showed enlargement of CZ. Patho-
logically, CZs corresponded to well-differentiated
adenocarcinoma of the bronchioloalveolar type with no or
mild interstitial change, whereas high density areas mainly
corresponded to papillary adenocarcinoma with severe in-
terstitial fibrosis.

In conclusion, long-term careful follow-up of CZ is
nessesary to detect enlargement or the appearance of high
density. Unchanged CZ in short-term follow-up should be
considered a finding suggestive of malignancy.
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G (U cloudy zone 5 CZ) LB E T D 58 FH
FRTLEGE ShV30-0 0 bt b R A S
faB OB LETH Y, BEOEF R wh, LI
BEREDMTITHY TS Z 2 ME LTEY, CZOHS
DHENE I LI, MEOELHAlBETHLZ EHD
BT T AR S 5 A001003-15) - HE S FCld R
LWIEHE L, MZEORIDTHEEZ & & A5 HEH &
N, CTCOERZHPEETHLLELLNDY, HIFAE
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MREFH

19904F 1 H426 19954 8 A 3 TO M HiE KEEBEsr R
IRFRBCREHEEHC TR MRECT 2 11T L, BBEO—5D L
CIEEMHICCZHHAEL, 3 7 AL R % Bk L1587
eSO & LA 7 HEG &35 & L7z (Table 1).

BT RV (CZ) L X, [RafFECTICBW
T, BEBOMER L VIRREICHAZ 558 L EHT 5.

B3 VAL S 24FE4 WA TH o7

IR DIFELERIZIIE S WERYERIZE Y, | WL
BT, 1 WEIICTA 1 T ER M Ak 12
LoTHELN.

EAMRERECTIZ HAZH4CT W1000SR b L < (FHRIZT1.5mm
B L2.5SmmlE, 125kVp, 175mA, —[AlOMREEIZT 4

BWL6ATAATOF vy Th LCRELE,S TinE
TG L, 2 2w L2.4f5IHEK, bone-detailed algorithm (2
THEHE L, windowlE1500, window L<X)L-15045 L UF win-
dowliF600, window LX)L-3500 2 ZfRI2THET L 72 (H
SEiEfilter 8 FHF] L7272, FRENOBELMFILEED
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Table 1 Clinical informations of cases with cloudy zone on HRCT Vo, TS AFH-T F—Y
Age/Sex  Obs. Initial Size  Plain  Diag. Other  Treat. > et | U HLRE RS, M oL
Interval check on CT(mm) X-p Malignancy B 7
SN =l R S
Case1 58/M 3m CT 13x8  invis. op. Lung* op.
Case2 69M 1y5m CT 22x15 cystic  BFC,c Skin+l.ung**op. 4 =
Case3 66/F 2ydm CT 16x9  invis. BFC,c Lung*** e S N N I el B
Cased4 65/M 3m&2y2m massex 11x7  fluffy NAc - op. 1) #Z)EHRCTE D25t (Table 2)
Case5 77/M 1m&1ySm Xp 35x25  fluffy NAh  Stomach - p -\FIO')'E"ﬁ‘ﬁ] JLL,. :'“li' I
Case6 64/M 10m Xp 33x30 fluffy  BFC,c Skin op. _ JEl O TE”‘_’*CT Si37 Bl 3
Case7 57/F 11m massex 24x13 nodular BFCc - op. Bil(Case 1,2,3) (Fig.1(A), 2(A))iZ
G R E IS & ViR RE

CT: discovery by computed tomography for other purpose L
mass ex: mass examination with fluorography E
NA,h/NA c: needle aspiration histology/cytology
BFC,c: curreting cytology under bronchofiberscopy

: metachronous 3rd primary lung cancer
: 3rd primary lung cancer resected
###: triple primary lung cancer

DCZTH Y, 4 LTSGR
#1E9CZTH - 72 (Case 4,5,6,7)
(Fig.3(A)).

Table 2 Initial findings of cloudy zone on HRCT 2) 5 BHRC TR DR (Table 3)
Low density area (cloudy zone) High density CZOANLLE3BIDD B3 %
Size: Margin Air Pleural Bubble Cavita- Vascular Size SR S : i ) . )
on or? broncho- retraction lke  tion convergence on R OREBAEILEE SN Case 1 13,
AT o ceneny g el BEOK S SHEITEA RSN
Case 1 | 13x8  clear _ o) - - : . A7z (Fig.1(B)). 1L EO#E
Case2 | 22x15 cl+spic  + + - + - - BASBILE S 7z 2 Bl (Case 2,3) T
Case3 | 16x9  clear - - S S - - (&, EHICREEIEAL, WiRkE
Case 4{ 11x7 clear ‘ - +(b) =~ - - 4x3 SO T (Case 2), WEED 5.
Caseb | 35x25 cl+spic - +(b) - - - 13x10 . i [
Case6 | 33x30 dlear - W) - - + 24x22 B & CIEPREDHBAH S 1
Case7 | 24x13 cl+spic + + = + + 16x12 7z(Case 3).

invis.: invisible on plain X-ray
cl+spic: clear with spicular formation

filter@windowl{i3000, window L ~L-30038 & window i
1200, window - ~L-700024144 5, )

ME DO IFECTHE ORI EA T 4 A% WD
TFHRFHE O & I & - TV, BEORIEZEL
B DA Z A4 205 6 FFIMLAE & O E BR & 0T
FEL AT A4 A% BOBE L7,

PIBRM 5 Bllc2W T, FREFNOERIZI0% T <)
YICTREEEL, Rz A<D 1 B LTy 7
2L, ThEhoray 7 &#bE, ~~ b3 a4

_<I| '

Fig.1 58/M

V

Case 1

+ (b) : broad attachment but mild retraction
++ : major high density area with minor low density area

. 4
A‘ @ w

TR EEER S & E - 72 4 Bl 2 f1)
(Case 4,5)Tix, 3 A%, 1 7 H
B CCZARERM/NL, 2925 A
%, 199 H Pk, \EiREERS DK (Case 4), ERIREEEE
DY K (Case 5), WFADRAL (Case 5) H3A LIz,

3) FRIBAE MR (D4RET (Table 4)

YIBREI 5 Bl (Case 1,2,4,6,7) & OCZIT BNl E R D
EH 2R THAE SRS S URETH ), HEOEE
lXCase 4,6,7 TIXEHETH - 724%(Fig.3(D),4(C)), Case
2R E L ZEORMEEDIERICE A EEZONBR
JiE & fE v Z OB CTRAR LR k- Tw e,

Case 4,6,7\2BWVWTRD SN-HK L7 EikEEERIL, &

&l
‘l"' .

\

A: Initial image of HRCT (Window width 1500/Window level-150)Lower density nodule than surrounding normal pulmonary vessels.
B: Rescanned image of HRCT after three months (Window width 1500/Window level-150) The nodule was unchanged.
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A: Initial image of HRCT (Window width 1500/Window level-150]Lower density nodule than surrounding normal pulmonary vessels
B: Rescanned image of HRCT after two years four months The nodule became enlarged and replaced by high density area with tracting
surrounding vessel larrows), which was confirmed to be adenocarcinoma by trans-branchial curreting cytology.
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LaEE A MBI & L { (28 L= - T (Fig3 WEHA 2o 058", BN S PR S A, BRI oo i e e Y
(E}). Case2 TN L 7o Gl RETURITRFEILMTH - 72, BORTxETLiiaLshi,

A AT AR RS2 5 "k R (CZ) D REER D

% = tEARAT, SEWREIg L v LMYAEE B2 4 013, mEs

P LR Ch L 2 L2 S LAY, 2, IR

PR AT A e o LSRR S B 0T S (IR FECT L-CHRAEIC X 0 FiRIcarwl L, (KiREEE M L

B o SR

&R AT

Fig.3 Cased4 B5M

A: Initial image of HRET (Window width 1500/Window level- 150} Lower density nodule than surrounding normal pulmanary vessels with
small high density.

B: Rescanned image of HACT after four months (Window width 1500/Window leval-150) The cloudy nedule was slightly decrased in size
with surrounding subpleural density (arrows).

C: Rescanned image of HRCT after two years two months (Window width 1500Window level-150) The nodule was replaced by high den-
sity area and became enlarged with perifocal cloudy zone larmows).

D: (hemataxylin-eosin stain, original magnifization23) Well-diflerentiated adenccarcinama, bronchioloalveclar typa, with mild interstitial
fibrosis, corresponding to cloudy zone,

E:{hemataxylin-scsin stain, original magnification %23) Poorly ta moderately-differentiated adenocarcinama, with solid proliteration and
interstitial fibrosis, corresponding to high density area

EHEE 9 H25H 21
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Table 3. _Follow-up findings on HACT

density size dansity size
Case! Low 13x8 —(3m} —Low 13«8
Case? Low 22x15— (1ydm)—Low 29x18 1
High 8x6 perifocal
Cased Low 16x8 — (2pdm)— High 1 2216 1
Low 16«14 periloca

ot

BECTIZHG &A% LvZ b fili Lo,

First finding Follow-up finding other findings ARFFETIE, Y¥amaiiEcT ETezizE

MOFERTIEIEEA LR L vy, e LAk
TAHI MRS A RFIL EEREIE T AR
2L TERIL LA £T50E BEOXCEEN
-OORPMET AL G, B S0 A
':_u oid, BjmeEas s B4 i bz h s,

CHe doe. 1 A olon. g3 e LA L, CZORMIBIRIZET S B gL
— (Zy2m)—Low 11x7 perifocal irafkdfEd s b, 3400 4 7 HofamET
Casa 5 Low 24x24— (1m) —'::?l: ;f::;?; F)bhrz?b[g..‘ftf SV EdREAETERL, b
High 1310 High 13x8 | Eftomggsrme b eplkdalEzon

- (1y8m)—~Low 63x19 hilar enlardernent L.
Case6 Low 25x17- (10m) —-ﬁ :E:::g T BEAE D B LR TR, HBEXAR LT b R
Hgh 24=22 Hgh 24x24 I'ﬁ]i Do TEREOEETL Z Lt ﬂﬁrﬁ
A T R KRFROMIR L~ 5 LR bW,

ﬁ”‘#ﬂiﬁ.f A 2R R O SE AR & & DL T &
‘L FRSWS TS oMEof#Etiiofiren
. [Al 1:;}*#).Mj vin B A IR L B T iR = B

£ L g,
WL, FHHEBEEO KRBT CLP 6 & 2 Mkt
“cloudy nodule” ST 5 2 L 2 L, £ 6 A0
#EH-Pcomputed radiography TR A 12 w2 &, MBS
WrEfo L OZCTE b EL £\ k, - HLMN
RSz Qniih, fREBNTL & S TEE BT L 5

[A)

(B
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Iiir'é SHAFRECT I £ SR, 51'1 L‘ﬁi 0, N b
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Fig.4 Case B B4M

Az Initial image of HRCT

(Window width 1500/Window lavel-150)Nedule with peripheral lower
density zones than surrounding normal pulmonary vessels (“cloudy
zone") (arrows).

B: Rescanned image of HRCT after ten months

(Window width 1500/Window level-150) The peritocal'cloudy zone™
werre slightly enlarged (arrows ).

“gloudy zonecorresponds to well-differentiated adenocarcinoma,
branchioloalveolar typa, with no or mild interstial thickening.

‘ C:(hematoxylin-eosin stain, original magnification’<113} The perifocal

APk SjE N se%& W%
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Table 4 Pathologic-radiologic correlation of resected cases with cloudy zone

[ERIE D 719

1ELEDREBTY - { ) KT 2 o Ll s h,

Low density area High density area  Other
tumor  interst. tumor  interst.
cells col. el cells col. el

ZOMET L) BEEOE CERERIHRET 5 b D
EHRESNL.

Case1 BAC G2 Ti - S -

Case2 BAC G1 Ti -* G3 T1 cavitary enlarged bronchi
Case4 BAC G1 Ti1 PAP G3 T2
Case6 BAC G1 T1 PAP G3 T2
Case7 BAC G1 Ti PAP G3 T2

CTHREOBREIEZ, £1CTIC X AHEB% b B4RL
L2o2d 54 BI2BWT, ZORIFLFHIHN X
N, POMBFIHES E O L, ERBICZTIE
ZALD A SN VCZORFRIILENHEE 2 > TE
TWa, bhbholifk T3, MiksnEsvBs>

interst.: interstitium PAP: papillary type

col.: grade of collagenosis by Shimosato ~ G1, G2, or G3: grade 1, 2, or 3 scar by Shimosato
T1 or T2: Type 1 or 2 of ellastosis by Eto
#; peripheral fibrotic foci without tumor cell

el.: type of elastosis by Eto
BAC: bronchioloalveolar type

BRI X AU, BRI GEE R L Y MR RS SE
zEIL, T EEMSERT L L LTna 820,
AHFFEDCase 3 13 F SIZZDOER LRI THIROMNAE B
GIRRECT T L LR 7GR L VR .

Kushihashi“{dbronchioloalveolar adenomal3BRE D ground-
glass opacity 292 L5 L7220, SIIERT ik aE
RSSO L B2 BRI 7 & Ml U ST BRI~ 2
spectrum& L THRR ZRETH S LIEL T 5, SIDER
W, OIBR S A7 BRE CIL B e LIS & BT
NI, BEFRIROMBEAIR I OWENE 2 2/ UL, %o
DIRHIRB RS DEEZEZLND, Thbb, CZZFOBDIF

DR 1T EDKEZ SOCZOAD/NEIEFIL, Kl
ELTHOAELRETERI S BV ESFELLNTY
A7z 1 L3 7 A OFEBETHE LW & %
Rl Lok, 6 W AEOESRECT CORBIE %17
W, WRDBALENLVI EEFERT LR EoTWS,

& &

EREECT LD iR\ HEIR (CZ) % 5 SR BIIGRRHAE 7 51
DEFEZELE 3 AL b o TBIFL, #OH{E LD
ZAL & REALRIR 2 A HRRT L 72, CZIZEERITH- D W o
CHEWARL, FTANMICHBEFEESBREL LIEX
L, BEOMESEOMRLEETA5ICES.
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