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Rounded Atelectasis with Emphasis on Its Wide Spectrum
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While rounded atelectasis (RA) is considered to be rather common in the United States and
Europe, the total number of RA cases reported from Japan still remains approximately 30. We
have long been aware that there are many variations in the radiographic appearance of so-called
RA and that RA has never been clearly defined. We retrospectively reviewed 22 cases collected
as RA and its variants from several institutions.

We defined RA as “peripheral atelectasis mimicking tumor secondary to shrinkage or bending
of the pleura of various degrees, and accompanied by lung distortion.” The diagnostic criteria of
typical RA include @ peripheral tumoral shadow in contact with pleural effusion or thickened
pleura, @ acute angle between the pleura and the shadow, &) convergence of the pulmonary
vessels and bronchi and @) volume loss of the affected lobe. However, there are cases which lack
some of these criteria but are considered to be included in the broad category of RA.

We propose that RA should be considered to be an entity having a wide spectrum. Typical
lesions showing “cranial tilting” of Hanke are on one side of the spectrum and small linear or
strand shadows extending from the thickened pleura are on the other.
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gz fefiE N, BEOEK X ROII1RFICRER
(7% o 72, B X M CARPI4E  1C EE
AR b, R TRE S & MBIk il L
PR DY % 7R L % A% & BRI A - T
5, MRESN s L CREM ZERTH 50°, %
WOMALE T class b, J®F EEFBEE V- D
DR, A TEGRMAIT b, AHEE DM
F i BE R o 5 v~ BB & i A% R & 7z ARl

"s

(B)
(A) & (B) Chest radiographs show an irregular mass in
the superior segment of the right lower lobe. Note the
compensatory overinflation of the right lower lobe in
both views and the acute angle between the mass and
the pleura on the lateral view.

3L iedh - 72, YRR D> 7 ofg Tl
L WiFtUAA D B b5, MRS o
RELPWHIAALIZT TR, F0LHTHI LS 52
B VBT & 5 IR AT 5 B s
LD LTz (R WSDRBEES])

fEMI2 (Fig. 2) b4 %, EMBFROE
B2 BN T A MREL ST 7120
REMEDSH B, BEDMEK - EROMEEEED D -

(€©) & (D) Bronchogram and pulmonary arteriogram
clearly demonstrate bending of the peripheral branches
of the pulmonary arteries and bronchi in the right lower
lobe.

HAEeE $534% H9%5



o HEE fhos 1023

(E) Excised gross specimen of the right lower lobe
reveals an invagination of the thickened visceral pleura
with atelectasiz of the adjacent lung tissue,

Fig. 1 Typical RA, with cranial tilting of Hanke

THB L 7=, BOSHHLHEIE G & OB (AT (2
MfEsmE e L TBYTHE, CT TR
BYENEIE (BE(MB R IR At L 1) 3EE) k= iz
AT THER B o, TodEmciz
air bronchogram &8s L3, REIZER, &
MfeEE Ul & R L RS L T35, Bic5
L SRR ETHS, bl AlEEo
FTI—=TicETLRREIRLAL (T itk
@ L2 icHERARORIE w222 F 7 LAO—K
O WAL E: ALE).

EMI (Fig. 3) 64 B B, BadEXE - Wik
OWEEL R ), FOESAIMEh R 2
R E LA, BB ALEE X ARG T B Bl MY s IR
S ThREROMGE+ B, 6L TFRUA TR
OBt S, CT Tid aH 2o g B AR I - A4
GRS RENS, MRI 23S TH & H00E{i

FRESHFOH 2 H

(F}  Histological examination of the area corresponding
to the curved fold in (E) shows a thick visceral pleural
fibrosis extending deep into the lung parenchyma and
innumerable variably sized wrinkles emanating from
the large fold, The two layvers of the invaginated pleura
are opposed and bound together by fibrous adhesions
(Hematoxylin-Eosin stain, x 4).

e A+ mEd A EESO BRI = 1
T d, Efd & FIERAN & B2 L 6 SEREEMA
FRTwLIEEOL T EMEERZNATH
=

fEF 4 (Fig. 4) IR, W, 2-3ENSLE
EOLEAH D, L ERERD & SRk R
STy, WEtORYHLTELOTH
FHTAR L &2, Bieh X S48 T4 60 bk b 5
EEMIBOEA BICAETEDSHEA 2B
S, BkicAH (s kHic 2Hallirgies R s i
%, [ERTRE LA TH 0%, B 0
BUC3ET 28T ISR T H~ENT 4
dLb iclisbh, FONkBECHtEE - A0
BERdtobhdtaTwa, CTTREKCETS2
BoMGRESHD, EhHOXE T HOMMEIC L
air bronchogram #*E8& & 4. BB 50
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(A) Chest radiograph shows a vague opacity in the
medial portion of the right lower lung field. A few
linear shadows and minimal volume loss of the right
lung are noted.

F

(B) Lateral tomogram demonstrates a mass posterior-
ly. Only a small portion of the mass is attached to the
pleura, forming an acute angle (arrow). Converging
pulmonary vessels (black arrowheads) and a bronchus
with air bronchogram (white arrowheads) are clearly
shown.

(© CT reveals RA of homogeneous density M and an
air bronchogram. Thickening of the pleura (predomi-
nantly parietal) and a small amount of pleural effusion
are noted.

(D) CT 2 cm. caudal to (C) with a pulmonary window
setting shows converging vessels near RA M. Note the
presence of additional tiny radiating shadows attached
to the pleura (arrow).

Fig. 2 Typical RA, centrally retracted type

TaEsUil 2 Bt - 72 4%, BIEOEREMER TR¥E L
BB bnizZ o), Fiigks it Th
Sl ldFMAATH N2, MEEE & AT ENHT
PHAAT ) A8 b 7z, M B AT o) A 64T &
n, ZF0HEDMMOE L AITRFTH B,

fiERI5 (Fig. 5) 66 ik, B, NlifEik & WER IS

DIEED B 5. EEIR S A 2R, £
DREBBEEH I IR 2R S i, BRE X
IEMH{& TR T IC IO, MKEE, &
MR keI %586 5. I - T KT RE T4 Ml
IZ)a T 2 MR D BEEAIRI F~ZHL Tw
5. MRI THBIC L % SR 28D, =

HAERSE #53% BT




o HEE o 1025

(&) Chest radiograph shows irregular mass shadows in
the bilateral hilar areas. Overinflation in the right upper
and lower, and left lower lung fields.

(B) CT demonstrates bilateral RA, a small amount of
pleural effusion and thickened pleura. Note the domi-
nance of the parietal pleura.

ruc e ) filif s - SE S OBEDONRE L H 5.
Mz s & 207 L 2 FREBsEL B, £
D EERKTYIR O F-4i & 2T 72 HS EIRR DK
BB RS v,

EM 6 (Fig. 6) 61 5%, HB. H1ER W H
HNMX RELTRELBHINABRL 2.
Y Bt 15X 15 mm, WK - jgsk A & R (3 RER
TE Lo 2SRRI & L THELEIT-
7z, B X BUETER CREDAEMAKL B 506

FHESFEIHA 25 H

(© MRI (1000/20) is somewhat complicated but
reveals a linear shadow of low signal intensity believed
to represent invaginated pleura on the left side (arrow).

Fig. 3 Bilateral RA with invaginated pleura depicted
by MR imaging

BRI e & 1) oo N & v, A Rl R S 0 it a4
CREEOWE R EREROBES RS LN
%, M KRG T3 o &K o it 2213 10
cm iz B g CT TiRMEICHRLL < B9 5 dEAU
A48 & 7L air bronchogram & i ift & > £ o
INH &5 T 5, 44FEHO0MERELE X 4T
LILIZRBROTRTH 5.,
fEFI7 (Fig. 7) T3 5%, . 20 ERAFAEM:N
BEge & L ChbBEEh, AT REEE LR
S oW TR S N, BB E A
HazhidiE s Lo BE A THh 5, CT Tt
Ralg o BEIERE L < MRz iz a it s s
H. ZOMBEIZE < #T 5 ER O IR H
N, Z oMl Pz 12 air bronchogram #2885
3, [EHEY T TEOGEEITLHERSA
BRCIEF» HEPFES N T2, RO TEEIEA
BTH PR ELZDOITIGAAITIA LD TIZ e\,

.
PR L 2HER 1, 43 FImERRBITH Y, P
2, 3HMEELANE L TR TS ) 2l
Boskb) LidBbhnZw, 5L, EHl4n
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(8) PA chest radiograph shows marked volume loss of
the right lower lobe containing two mass shadows (M,
m). A moderate amount of pleural effusion is present (© Lateral tomogram after thoracenthesis resulting in
but the mediastinum is deviated toward the right. pneumnothorax demonstrates the typical appearance of

RA with a pleura-based mass with the comet tail sign.

L

D) CT reveals p]eural Ef‘fl.lSlOl‘! and pleura-based
masses containing small calcifications. Air broncho-
grams are noted in the larger lesion of RA (M.

(B) Lateral radiograph shows a vague opacity poster-
iorly. Because of pleural effusion, the mass and the
diaphragm are not well defined.

Fig. 4 Two lesions of RA in the shrunken right lower lobe associated with pleural effusion

CTTiRlERmHLEE D vHELMATH TH CT, MRI THL#A Th - 240K 7 5EH
5, HBESMOEEE & W & o sz~ Thb., FEPIIMBEEOKELFH, THIIR S
, ENOLDLTHEFBATHLI LIZLITL A AR RS RFE L, FoRhA {7k
WWEA S MHABESHOBEM X & - CT 260 > TE LR A THEAEI»HE L, Z0%2 58
criteria D—2TH b & DAL D%, Zhi LT3 EACE IR LA T wWiRadr s
DBFLIELL ZWEEZ 3, b, FIHERRIZAR L N T W WATRES D

FEB 5 TR & BT & o> £ B Hs Bk X #5145 FFIZAND Z LICB2 IMOIEHD 20\, HE

(28) BAERSWE 5356 HoF



Lix

{4) Chest radiograph shows tuberculous Ilesions with
pleural effusion on the left. There is a round mass
shadow in the left lower lung field (arrows).

(B) Lateral tomogram demonstrates a semiglobular
mass. The angle between the mass and the pleura is
obtuse.

g Ath 9 4 1027

(11
(C) & () Axial and sagittal MR images (923/20) depict
the mass of homogenous signal intensity. Thickened
pleura of low signal intensity separates the mass from
the pleural effusion. The signal intensity of pleural
effusion is lower than that of the mass. Note the “air
bronchograms” on the axial image.

Fig. 5 Atypical RA having an obtuse angle with the pleura

6 (IIEFRER: & I & DIERA L0 em &b KE R
LDTH o7z, KREOWAKTREL BTSN zifiss
JEWERIZ b7z - TIRGMICIE D, MITERTE 2 &
EEFICHOR LN LBEECH > TWEZ Lhb
5, fEW 4, 5, 6 & LI BAMIRIZANE ALK
MEBERIE RS i v,

SEB) 7 (X EEN & 1P 2 L ICIERD b 2 iE
BITh 5, MEEZEDOBEEIZZ { CT T

E5F9IHA 25 H

MEMBLE 38iA 2L, Lok ) bRELEY

THTERELOWILALD W, 2Dk S5 iE
Bz, HicHk-elBEARIE o R & 2 AR

Sl & ENIE L <, H R THBESN & HBYEZ
Fwy bk hvwaorbanita, LirL, &
Bl b BLL X % TIERGIE & a9l & 1L A5 b
NOREETHS. £L T, UTFIKE~R2 L
IZARBIDIERESS & SR 7 PR it DR A &
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() Chest radiograph shows a moderate amount of
pleural effusion, but the right hemithorax shows loss of
volume. There is a mass like opacity M in the right
middle lung field, with some convergence of pulmonary
vessels.

(B} Lateral tomogram demonstrates a large irregular
mass.

'---—"—'-—q

9

l I.Ihm__hm__mn“

D)
©) & (D CT reveals a large area of atelectasis which
shows broad pleural contact. Air bronchograms and
convergence of pulmonary vessels are also seer.

Fig. 6 Large RA with broad pleural contact, associated with moderate pleural effusion

HUOBF TEL TR LBbN2NTH S,
ZZTAIEDETR, EHE, BOLEFICOWTH
BT 5, A TRAENLHKIZ “HIBESM" 1<
M—ENTWDB LI THBH, BKTIIELNE
Motk b, ¥ % b b, round or rounded
atelectasis™?, helical atelectasis®, schrinking
pleuritis with atelectasis”, folded lung®,

Blesovsky’s syndrome®, pleuroma?”,

atelectatic pseudotumor® 7% ¥ T#h 5,

Iz ki, HEERIORNEFE?BZ L
B-TRLWILR2RRTHLNELFEZ LN
5. PSSO BRSIBFEIC DWW Tidw {29
B B, MUAL TAREDFAZMRICME
L& 72 Hanke 3 o —<DEH % Fig. 8(A)~(C)
IZRY. @Wixv W 3 cranical tilting TH 1,
MK TiFae | 7z Bl psir duiiAs D, BEd b i ic >

{7 AT L CHiEE & A L B h A - 16
:i'i LT & M3 hLaA & & & B o) S8 S |3 it
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(8) Chest radiograph shows pleural thickening and
slight volume loss of the right hemithorax.

(C) Lateral bronchogram shows incomplete filling and

posterior compression of the ectatic right lower lobe
bronchi.

- ————

(B) CT demonstrates RA with broad contact to the
pleura and air bronchograms (open arrow). Both layers
of the pleura are thickened, and the visceral pleura is
calcified. There is accumulation of fat in the extrapleur-
al space. A tiny shadow attached to the calcified pleura
is seen anteriorly (arrow).

Fig. 7 Chronic tuberculous pleuritis and atypical RA with broad pleural base

Fig. § Schematic representation of Hanke's three types of rounded atelectasis
(from Hanke (1), redrawn)

(A) cranial tilting (B) centrally retracted type (C) caudal tilting

FHSFIH25H (31)
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A5, “cranial tilting” #iR$ 4 i3 RSN
BREITH Y, Fiz, @ETHL 2HRESN T
BB, ZTHIHLT, KDk E & ICIERE
LET 2L Y, whiERERDMRESNMN L F
ETDHZLLIRHLTEBE

Westcott & 3K RS IC 5\ T4 DT
TUAZDEBIZ R e iz Lk Tw 319, [IZE
St & HCk ARSI M DT LA A & v 3ol
DT b &) Th D, HELAMICHE
2 Difif% o variation, 7% b HIBLEV A7
FSADH BT Lizlynch b LIEFEL TH
0oyl BEY o [ 9 SN i xF L C variant
rounded atelectasis & \» 9 HBFEL LT
3,

AIED Z N E TORFHEFIL 1988 4 DRF
TUFT EENTWE (HLEHL THZTH
5005, EEIZ13FEEbLNS), Zos
Z DEOFAE OO 2 Loy TARFHEH TR
F30BITH DY, Bk b DEMER &R - T
PO %T AR | REREN S 2 EHIL 2 HlDAH
D& THB™, —F, K bOBEFIL MK
2L 0DE W, rDEFTHL T AA Mg
BEOEEbILGERL 3TDATH Y, MEARIZEEG
BrzgHsr 160 TR LN, TOmRAITL
LRTHY, CT TS THEMIRETH - 2 44
PlrEENTWEZEIFERBTREZETHA
5. TS 2 BOSLBRF I2 D W TR ATR L 72
A5, WA OEIz DWTIZE I ERO— %
RTwiw, 2k 2 nigs, REORE )
Th (KOG 2B B THH ) LB->Tnw3,
CT THaAIZIE - TR Z 7212 = B Ak o S
BRI NG Z & IZHERERT 5 TH5,
I B DOHIZIF A ~ZEL L Ty CERS
HBETHDH), GHOBMFTRELEEZ TS,

M RE X CT TeflizB T bz,
T XTORETHEFAINE L ZATH 5.
o OFRT TIIBERI ML o JBIE o) 5 e g g s o)
JBIEL Y R FBATH -7z, CT TR b Hh
DES L EBEDOMBENE E & DX HIIAT> T
v, B - BERIMIRE X LI BIE L AT
hyaline plaque ®EH LN A Z Lz L CMbNT

=

i

b,

-
l._<|:

FRE5F9A 25 H

FiBE

(33)

fib9 % 1031

W 5098 s BERIMIE D REE A L D FEH T H B
VI REIRTWE Y THY, bR OEE
KOWTHEHRET L 72w, 7 &b CT Tt
iz b L RBENRD L5 Z L I3HED
TH D, NME - A5 RN &3 B B
ARTES S & UCRRICERTEG L (R 3N,
fFr b BHPITINERDLZ, ZDOFTRH comet
tail sign® EIMFENEZZ I3 L CHLENT WS,
2L, ZORMLARYESIZHTIE ZEH
FHTF L L% v, FArA#% vacuum  cleaner
effect LIEZ & 3 H A7, KFEFEDOPRGEH
CTTi<{HiBINEZ LT TIFEREINTY
%9, MzdEsitiEd o@D LI LIiEs
HEN2H, BReDEF TR IPICRH SNz
AT, Tl A BAKEOERLDH 114 & BE
- 2. B BEO AT (2 BEIC Hanke A5H3 4% L
Tw a5, RBEOMMAEEDBEREERTED
— R L Tl nenwo e b
ZnblTTh5,

CT AAEDZMICAHHTH B Z Lidim e
v, ERE, CT TR sOEESMOSERS
N2 L% vl, FRHEMXRG TR
2 TRV DNRED RO B2 b LiIFLiE
HEBINLZETHE, TAXAMNRZENSH S
BETCT 2479 &, QI SHORMIEER
i@ b s & & 529, MRI TirtuAA
7EHRE & b L B BAE B Dtk DT 2 B TR &
iz, MigsESRitio MRIIZ>wW Tk 1 flo#Es
HHBNDATH BN, ZORENTONTITAHHES
LIZKRETLTwE 2w, &, #42i Hanke
caudal tilting #83 & h R L 2 EF 2 4R L T
Vi, CBtEL AR wE S TH B,

FE&

M dwsaiti 2“2 OFEE DR OHE AT
AR & B IERR ORI RS T Z 4 L b il
Bohlhz#E)b” LEELL, £ OHEIR
Rz, OMK 7213 REE L 22 B B3 5 Sk
Troof@Esghs, OME L EEE - oL TaEFSA
Th b, QUiME - SREZLDPR, DIFHENE
WAl thd, L Luadhs, Mz oiEW *#



1032

FL, Fi, MBESMOBSIERFEDLEZ T
(&, TNLDHMRD ) LbO@LRERWTHIE
WEBR TOMBESMOMEEIC ANE 2 285w
FEL AU T HDEZ L 2EMZERL 55
WAz, ZDFR THEESN 2 RS 27 b
TATRIDRETH B EHL D, [EHOHHE
ST |3 e R 2 R LT 4 & DR B DR
HLBHanH 52 & LBIREE TRt 2872,
ik, T wHRMEMBRHE DS Lok
ZALOBE, WEAREONEEHEIT T
b,

FRWELOHEGIIE 47, 50 M HAEFKHBESELT
L2, FEFAOBHRAEEIC DW IHEREW -4
ICREE L 29, F7, FERERIC 472 ) BRCERUE S E
FHEOREEN, SEHBEZDIIHDA2 OS5
F L7z, Zob, FEF 4 3EEEBAT & 36 0 1165, 1991 (&
AofEfl) *R—DEFTH 5,

X m

1) Hanke R, Kretzschmar R: Round atelectasis.
Semin Roentgenol. 15: 174-182, 1980

2) Schneider HJ, Felson B, Gonzales LL: Rounded
atelectasis. AJR 134 : 225-232, 1980

3) Cho SR, Henry DA, Beachley MC, et al : Round
(helical) atelectasis. Brit Radiol. 54: 643-650,
1981

4) Dernevik L, Gatzinsky P, Hultman E, et al:
Schrinking pleuritis with atelectasis. Thorax 37 :
252-258, 1982

5) Blesovsky A: The folded lung. Brit J Dis Chest
60 : 19-22, 1966

6) Payne CR, Jaques P, Kerr IH: Lung folding
simulating peripheral pulmonary neoplasm
(Blesovsky’ syndrome). Thorax 35: 936-940,
1980

7) Sinner WN:
atelectatic preudotumor of the lung. Forschr

Pleuroma-a cancer-mimicking

P2 i S i

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

Rontgenstr 132 : 578-585, 1980

Ketzschmar VR : Uber atelectatische
Pseudotumoren der Lunge. Fortscritte 122 : 19-29,
1975

Menzies R, Fraser R. Round atelectasis: Path-
ologic and pathogenetic features. Am J Surgical
Pathol 11: 674-681, 1987

Scully RE, Mark EJ, McNeely BU : Case records
of the Masschusetts General Hospital. New Engl
J Med 308 : 1466-1472,1983

Mintzer RA Cugell DW: The association of
asbestos-induced pleural disease and rounded
atelectasis. Chest 81 : 457-460, 1982

Hillerdal G: Axbestos-related pleural disease.
Semin Respiratory Med 9 :65-74, 1987

REET, NUSER, EIRRNER, Ml PRI ES
BE(LOPRAREL OGS, HIREEE, 29 @ 52-58,
1991

Westcott JL, Cole S : Plate atelectasis. Radiology
155: 1-8, 1991

Lynch DA, Gamsu G: Ray CS, Aberle DR:
Asbestos-related focal lung masses: Manifesta-
tions on convertional and high-resolution CT
scans. Radiology 169 : 603-607, 1988

Aberle DR : High-resolution computed tomogra-
phy of asbestos-related diseases. Semin Roentg
26: 118-131, 1991

M, &R s, B E, M Round
atelectasis @ 1 & FH|EM o, Ohme
a5, 26 248-252, 1988

BFEEN, e hEE K FE b Round
atelectasis D=, EEHK & F9E, 62 817-822, 1985
D, WEEH M2, it Round
atelectasis O, —— G HEH] & kA E B ——
AR, 48:1-9, 1988

HiASEZ, FEARIESE  Round atelectasis @ 1,
ffif, 35 883-886, 1990

Verschakelen JA, Demaerel P, Coden J, et al:
Rounded atelectasis of the lung: MR Appear-
ance. AJR 152 : 965-966, 1989

(34)

HAEERSE H53% H£95



