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Serial Change of Atelectasis in Acute
Bronchial Obstruction :

MR Imaging Pathologic Correlation

in Experimental Animal Model Study

Makita Shinzo

OBJECTIVE: To evaluate MR imaging (MRI) of
atelectatic lungs caused by acute bronchial obstruc-
tion.

SUBJECTS AND METHODS: In 12 Japanese
white rabbits, sudden obstruction of one main bron-
chus was induced with compressed polyvinylalcohol
sponge plugs, and three rabbits each were sacrificed
at 3, 7, 14, and 21 days. Unilateral complete airway
obstruction persisted in 8 of the 12 rabbits. After
T1: [500/20/2 (TR/TE/excitations), 5mm thick-
ness, 12em FOV] and T2: [2500/80/4,5mm thick-
ness, 12cm FOV] weighted imaging, both lungs and
heart were inflated, fixed (Heitzman’s method) and
embedded en bloc in collodion. MR images of the
atelectatic portion were evaluated, and MRI find-
ings of the atelectatic portion were correlated with
pathologic findings.

RESULTS : MRI, especially T2 weighted images

Research Code No.: 506. 9

Key words : Acute bronchial obstruction,
Atelectasis, MR imaging
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showed some characteristic signal patterns in each
period. Correlations of these MRI features were
performed with the pathologic findings.: 1) The
peripheral pulmonary parenchyma, on T2 weighted
images showed signal increase with time which was
attributed to edematous fluid retention in pulmo-
nary alveoli. 2) The difference between inhomoge-
neous and homogeneous signal intensities on T2
weighted images on the Tth day was attributed to
the patchy and even distribution of inflammatory
process in pulmonary parenchyma. 3) On the 21th
day, hypointensity bands were observed on T1 and
T2 weighted images. These hypointensity bands
were attributed to fibrotic changes in bronchial
walls and nearby alveolar walls.

CONCLUSION : MR images well demonstrated
pathological changes in atelectatic lungs caused by
acute bronchial obstruction with time, suggesting

the clinical usefulness of this approach.
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614 BRI & 2 MeEHT D RER 92

GUMRESL 2 EHRETH - 72,

i 4E, MR imaging (LLF MRI) A% 5K ic i
AZN, FHC T2 Mgz zo@Eniza> F 5 2
M REREIC LD, PAZEYEEESN & kP 2EME SRR
Iifi, S & 7 OWEBDSFER, = bz AN -
Z DR & 20 BRI OMEE 2 ¥ DI A - &
DR ED BRSNS, Lo L BAEMEESP
TORERFIYICZALT 5 TH A ) WEEAYZA b HT &
DEFICMRIZKBEENBH 2V 2 EicBT
AR RIS T v,

Z 2 THE, FRICERNICAMERELHES
I L2z e TR ER L, 7 OB ORE
1 - FERE2EAYZEAbAT E D & 5 i MRI (2 BU X 41
ZpEFBHLPICTEZEZHBE LT, MRI &
AR & 2 ILER B FHEIC L > TRIT 24T
1z,

Table1 Details of acute bronchial obstruction in rahbits

Case Body Weight the duration

No. (kg) of obstruction complete/incomplete

1 3.0 3days complete

2 35 3days complete

3 3.0 3days incomplete

4 2.5 Tdays complete

5 3.0 Tdays complete

6 3.5 Tdays complete

7 35 Tdays incomplete

8 35 lddays complete

9 35 lddays complete
10 3.0 21days complete
11 3.0 21days complete
12 3.0 21days incomplete

MWEE LU HE

M ELTRRE (BAAEME, #HYE KE25
~3.5kg) 12 % Hwv72 (Tablel).

Ny bR —=N F R )VTA(R T I —
N FLFRy ) #iE (25mg kelkE) 12k
5 & S MREr T2 14Fr, (4ME4.7mm A ££3.5mm)
PMRARESF2—7 (F7%0>® FU%E) %
SENNFE L., ZO58EF 2 — 7Nk H
LT, FE#ELTRRICEELZRE) =171
—JL - AR ¥ (LI'FPVA sponge) (Ivalon®,
Unipoint Industries) # X #uBHREBE Tz K itio
FLAEXICHFEL, B AR ClE L AEE S
SICBAZEL 72, PAEORERILER T ICHEmpBE) %
BHDLZ LICENIT-7, FAEBIIEBIC XK
BARE L CT A% v > 24T, PAZED L
TWwbZ LMLz (Fig.1).

SEXME®RIE, TH, 14H, 21HICZA
FNIPT Oy b s—n F 74D
MEICLDERL, ZOEMIC MRI % #:14% L
7z, MRI %3 1.5T BELIEF (Signa® soft-
ware version 3.2¢, GE#) %M\, g HH:
WL O EAL{R % kA - L TSE#:, T1imA
& : [500/20/2 (TR/TE/excitations), 5mm

40

No.1: left sided obstruction, right in all others
No.6: marked congestion was observed
No.7: died on 7th day

K, 12cm FOV], kU T2 &% : [2500/80/
4 (TR/TE/excitations), 5mm J&, 12cm
FOV] % W4T L 72, BARE %I 00 & Bl % — 38
I L, FTEIR & 0 37%formaldehyde »
HEKE L 9DHEATRA L ZRFEKEHEAL
72, RWTIEHN % &9 T MRI O & [F-— i
HDREAE %15 5 72 (2 Heitzman #3212 & A il
B8 E M % BB L 72, 9 % b B polyethylene
glycol 400, 95% ethyl alcohol, 37%formalde-
hyde, ZE®KZ10:5:2: 30 E A& TREL 72
B EM % 30cm Hic THAE M L D HEA L IRRE
EL72, 5155 MRl *RUMHICZ 2 £ 94
BEHWIRLLTF OV~ TEI N L 72, KiC g &
TEICHMETED L), Lol oot sam
# 4T - 72, A =13 collodion (10%celloidin ®,

BEFRETHE) X 75% ethyl alcohol 60%,

diethyl ether 409k ) 7 2 GHEHI o ¥ BE % NE 5
LI TEREIT) DT, BEADODH A & /b
PhnEnbTW:, Z0%, 1) H LK
SFATICS 70 b —ATHIHIL, T 2 ot pok
A (20umE) 2EELZ. EAN S H MRl
AT A ZAHNTIHT 3T B W &R, eflT
~wrX2 ) -4 v> (LT HE) 5k
PrZ2FH-7>X—v> (LUTFEV) itfs %

HAERGE Bo4dk £T75

Degree of obstruction



(A) Left immediately after the right bronchial obstruction
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(B) Right Seven days after the bronchial obstruction

A radiopaque PV A sponge plug was fixed in the right main bronchus(arrow heads). Right sided pulmonary opacity

persisted for seven days. The mediastinal structures, including the heart, are mildly shifted to the right on the seventh

day. The right hemidiaphragm elevated mildly. There is little alteration in the right thoracic cage, as compared to

the left.

Fig.1 Chest radiography of rabbit No.9

Mil 7z, F7z MRI TREERN LR 82 L 28049
WBIL Tid 7 7 4 > AL AL, Bon:
WAEAIC HE, EV EAMc L 7T Yef % L il
L, JRELALER ARSI F v e,

MEEEB L LT3, 7 a) KA MRI
REHmE L. T4bb TLiagg, T2imFg
DS FIEE L G 72 R 7 18 2 b & feat
L7z, KT b) SN MRI # B IRBEEAT R
&P L 72, AIRSRERRT LI A S R LT
O f A MRL 3 2 Wi #3808, % o [ AR
AW ARG, KU ARG E vz, &5
12 ¢o)MRI THRrERM Z AT R 2 B L 72884 0 5 BLAE
BT 24T, FRAMI R L TW a5 %
Bead U7z, SBLAH AT R g o3 2 340
KUV AERACES, WY A GE g E vz,

b 2
FEMH F THREHEHIHE X MRI—HE
DU ThH-bniz 120p 9T (3HE ;
323, THH: 3Hp 3P, 4HHE: 3
P23, 21HE; 3\ 2R Y, wLE

SR 6 4 6 J] 25 H

Sl & 7> Twiewv 3L, S RIOKE & D Bt
Liz., ¥ 7THH® 3ITAD S B 1 P ESNH
IZRATEiE 9 s Lz - TH D, ZnLEE
INEFFLE Lizd-T, SRokitortsiz
FMHELIZ2WT D, FF8PE ) Z ki
(Table1).

(a) MRI OEREIZE (Fig. 2)

T1 5 3% TSI BRI 2 h b & Tk
BT FREFOH—LBLELTE), S5
EDRERF 2 EGIEW s i3t o iz, —
F, T25FHEIC BT 7 DRk 2{L % Sk
L 7z—EDEIN A LD 5 L7z,

T4 b bEAME O T2 gz B 2 E55H
FEElE, 3 HEICIZIEARRIC LA & el L 7%
B85 Th-7 (Fig.2(A) %, THHIZ2HH 1
TTHE—IZ, I 1P TIH—ICEET2RD S
ok o7z (Fig. 2(B), (C). &5iz14HHLIEE
ThRe2HELEET 2L (Fig 2D), (E).

FRL2AEXE L URERBICAES
3 Lz 5 B BHCORAEE X T2 E#EBgIcsw
T, JHBIRIREBESEFRT/EEE LTRDH
NbHDAETH- 7255 (Fig. 2(A), 7THHIZIZH
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(A) Almost homogeneous isointensity relative to muscle

was observed on T2 weighted images

(B) Homogeneous hyper intensity appeared in
atelectatic pulmouary parenchyma on T2 weighted images

Fig.2 Axial MR imaging (MRI) of rabbits: (A) 3days (No. 1), (B) 7days(No. 6), (C) Tdays (No. 4), (D) 14days (No. 8),
(E) 21 days (No. 11). The upper series consists of T 1 weighted (500/20) images, and the lower series of T2 weighted
(2500/80) images. Note the atelectatic sides are left in (A), and right in (B)~(E).

e L TL VHBIcBHbNE LI ik -7
(Fig.2(B), (C)). 4 HBEIZ 2P 1FTE & ik
K 2Ry EMEOKRE L L C#H 5 (Fig.
2D)), EHIC21 HEIZIF 2WE L iz Z nFME

DIEHIIEWICH KL, % 0Lgiic &5 54

DB EBDH 2,

FE&HBHE21 HHIZB W TSRS O s

ihix T1 Mg CH~mE 5 %, T2 Mm% i3

BIET %, ZOU®EBIE T 1HRAG CE~%E
5%, T2Mi% TIHKES (Fig. 2(E) olai

ELTRBHLNZZ LS Z LT B,

42

(b) MRI & RIRFEAR & o3kt (Fig. 2, 3)
K THEBE O T2 ssFi sl A {512 b4 2 M
DRIREBER R % 1) ERIELRE i) 545

SRR 5 T 2 L E U AR L 72,

1) S SE R

KHHDEFHRER, 3 HHICITBEES L g
LT Tl T2H#GE LICHFEESTHL
(Fig. 2(A)) 4%, THHIZBWTT2E#MA&E Tl
PNATITHE—I2, B9 1 INIAE—LIRICEHE
S LB 72 (Fig. 2(B), (C)). 14 H HLIR:
21HE Y & LIz T WAIE CHETE, T2 4N

HABEHSEE 549 75



(C) Inhomogeneous hyper intensity appeared in atelec-
tatic pulmonary parenchyma on T2 weighted images

BTEES 2R L7 (Fig 2(B), (E).

Z o MRI it W % Sb i3~ 2 [ 52 B A W7 10 P DR A%
R EARBEE L 72, 3 HECIZ%EY
TR L ML, T L A S TN
¥j—Th -7 (Fig.3(A), THHDH & T2
MG TR — L EE S 2 B L 727713 IR BT
W BN IR ZE D 4347 13 el 0 O £ A THl
MENZEDEN) > oz L (Fig
3(B)), A¥)—LeHRnEEE % 8L 72130
I AT e 450 T o LRI 0 3 e b0 & ARk
TIZEA Tz L5 2 5105 MR EE ML 734
AHARICIRAEL T/ (Fig.3(C)). 4 HET
BRI~ B S MO IEIRIC - T, FEHD
BRI 0N L, F OB LWL L 72isr

ERCEAE6 H 25 1
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(D) The small hyperintensity lesion incresed with time

in a round or dendroid shape on T2 weighted images

&N L 22 8B4 AT BRI IRAE L Tudehs, Hidkss
b 1 1 fHaH A4 Zix L DR ATH -7 (Fig.
3D). LAL 14 HHDMRI Eix7HHIC B~
TEMDWEA L 72 FRE A5 5 o0 22 i3 FH g
Thdrofz, 20HETIE 2B & LICEREHEDE
IR L, LRI L Wb % e, Ml
J A3 L IR I S PRI e i T B & )
Ik L T2 (Fig. 3(E)).

i) S R PR

R RE IR 7T HE XD B & &) (Fig
2(B), (C)), 14 HHLIK, #RRFIZHKDHZ -
72 (Fig. 2(D), (E)). 21 HEH Tz 2 ofiEiz 2 5
ISR L, #FoldEiciz T1, T2 m#HE Tk
f55Hinde bz (Fig. 2(E).
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(E) The dendroid shape shows marked enlargement. In
peripheral portion of the regionhypointensity band was
observed on T 1 and T2 weighted images

Z DT HL % N3 2 [ 5 B AR P RS
FrEEA IR & AP L 72, BB 3 ek
W LV L 72 SRS RIS MG L T 7z,
T1 5% THES, T2MmHRGRTHET2RL
T2 B IEAG E  HP GBI A R L 722 508 I g i
AFCIG L 7258z 0 L T 7z, AR S R
R L CTEB Y, ¥R 14 0 HEREC B v Tk
12 W e iaAviled S, NI BB IR
ERUCHFE L, W TR S T% ~ miE 5,
T2 A% Tefs 5 27 L 2 (Fig. 3(D), (E)).
T1 & dig TR~3%E S, T2 Mm% cikE5 %
IR L 72 IR g /A L b s L U F
DIADNENEIZ 2 L 72 B0z it L Tvw 3
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(c) MRICTHENFRAZE L A-H20KE
#B#k & ke

4l g g o> MRI i Lo vp TR R Ry & 2%
ZhNIzbDIZLITN 3 M Th-7 (Table?),
i) AN T2 5 i1% T o R (113 -
A4k

i) MM 7 HHICH L2 T2 g
TORIRD FE 5
i) RSk L 22 5E SRR 14 H H UMz 4 1 72
T1, T2 @i TOMAS 4y

V3 IHBIZ W TE TN AN A%
R, WU R OEEHE O I B o MIEE AT R %
o HofeRd L 7z,

1) SR T2 shifie T o i (1125
Ak

PO SIS 3 T2 Mg TS5 5 Th
2728 T HEIZBWT LR & ) ic—#amE5
PRL, WABMBRRBIXTHEESEREL 5.
SFELHLEE A B TR L 72 Bl fH A~
SPED RAEMNLIEE & 5 » M2 T4k LT,
N IZ AEEME O ZE100 2 LIS £ 5 Nl Bk & o Rk
el BE D B b AT 77 - T iz, RS o
WeEEATH 72 72 20 oz B v T 1B 1R o Bl
DFFRCIE £ OWNEIC IR 2 L 7z s sy A
IS0 R R oI N EEVRY 1 1S 15 el 5 N P ([ T N
Wiz, Ze BRSO B LT LM
iz e TIREL L Tva 72 (Fig. 4), Z# s dv T2
MR DZALIC I Nz b D £ L5,
i) SNSRI 7 B EIC A 1 2 T2 ol kg
TOFER DG
THH®H b T2 idigHg TH—IcEmES 22 L
P2 FR RN B TS HTELALHE - L I 0> 48 FE ML
BOGANTFEAMETH Y, BENMROILES
BB LML 3 HEOE L TH - 72, —Hh
Nl (IR = & S N [ N R A 7 S N T ER SRS & ey
BL 72 e, ELHLHE - b v L~ S
& Z DI OBTIPI GFhER % s & 9 2 4895
HaAsTei L 2P 024t 2 fE v iila e ic B A T
WizEar L BEKEPIZ 7 4 7 2 hHTH L e
SHICEA TWIZ L2 B BT & HBUR I A

HARPE ol J5o4% 97 %
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Fig, 30

Fig.3 The macroscopic appearance of rabbits (A) 3

i = 619

Fig. 308

days (No. 1), (B) 7 days (No.6), (C) 7 days (Mo, 4), (D) 14 davs

(Mo, 8), (E) 21 days (MNo. 11). Theupper series consists of the cut sections of the specimens after fixation but before

embedding. the lower series consists of the gross appearance of the H-E stained slides. The orentation is the same

as in Fig. 2. Some of the dilated bronchi in Figges. (C) to (E) contained air, which represented as asignal region on MRL
The difference between (B) evenly and (C) patchyly tissue distribution in peripheral pulmonary parenchyma was
prominent, The round or dendroid shaped hyperintensity regions on T2 weihted images were cystic dilated bronchii.

LTwis, = ok do b, MBI
b, SHERNE sl A ey & AR M M R o
Bk eiBE: LTEAHG, MRI 2 - f b9
Bk e Rk Twvwi k&7 LM 4 (Fip
al,
i) e L A SIS 14 B H BRI A
Ti, T2 '.1-.;-!{1 TR

Hibetkoodiaiid K ek L Ao o —= L T
BN, T 14 HEHEEEHBLL 05465
B s aHlE S b TERES i

1kt
W 1L S e,

T 646 A 25 H

LMETL L Ao BhREaR, =502 tlalEhic o A paEi
Ml —E L T2z,
50z 21 BB T2 08 2 B A S R e R B L
el 11 = Rl T Sl S o =1 M R
S A H S = A AN LR
ELARLE A I S L F ;ri}-"j’rJ\".-‘j‘?- ik AR
EV ifsfi =T = £ 0, FEHA
#iLig o Bl Lt 4= 4, DR IGEELAE A RIE TR 2 dL 2 (Fig.
6), WHAWEARECIE B0 DR E e

B A L ALt T e T %~

LTt o g ff

K ",!'.

15



620 iyt A a b TR B R R TR 1A

[

T ges
T

Fig. 4 (8

46 HAEM{20E WS @75



Fig. 3(E

a6 6 25 A

fip = 621

Fig. 4 Light microscopic appearance (high power
view) of atelectatic lungs: (A) 3 days (No. 1), (B) 7 days
(No.6), (C) 7 days (No, 4), (D) 14 days (No.8), (E] 21 days
(No. 11)

(A) Diffuse polymorphonuclear leukocytes infiltration
and marked hyperemia are noted and alveolar cavities
are largely filled with mucus (B) Alveolar walls are
edematons and predominant mononuclear leukocyte
infiltration is seen, (C) Granulomatous tissue changes
are found to be disseminate within the destructive
lesion. (D) Destructive lung tissue remains some areas of
normal alveolar structures, and fat-laden macrophage
are found to be scattered, Slight filrosis and thickening
of the alveolar wall are noted. (E) Dilatation of the
alveolar cavities and fibrosis of the alveolar walls are
noted. Peripheral lung tissue re-expanded with
edematous fluid over time. (H-E stain, original magnifi-
cation x200)
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Fig.5 Light microscopic appearance (low power view) of atelectatic lungs 7 days after bronchial obstruction. (A)
Left, (B) Right. These two specimens were obtained at the same days after bronchial obstruction were performed.
However, the (A) shows an even distribution of acute inflammation, and the (B) patchy one. That is, areas of dilated
alveolar spaces with fluids and that with inflammatory cells were scattered in (B). (H-E stain, original magnification
x40)

T2 @R TRETERLZEEZbN5.,

Table2 MRI findings of acute bronchial obstruction

3days Tdays l4days 21days
Signals
atelectatic parenchyma iso/iso iso/high* iso/high iso/high
bronchus
central area iso/high iso/high iso/high iso+ /high
peripheral area iso #/high

(signals on T1/T2 weighted image)

Shape of bronchus round round or round or round
dendroid dendroid
Size of bronchus small dilated dilated markedly
dilated

high* : distribution patchy in one, even in another
iso+ : iso~high relative to muscle in some images
iso #: low~iso relative to muscle in some images

48 HABE 2 54 % 675




fir = 623

PRk 646 H25H

Fig.6 Light microscopic appearance of the atelectatic
lung at 21 days (No.11). A large amount of collagen
fibers proliferated on bronchial walls and the alveolar
walls around the markedly dilated bronchus. (A) Left :
H-E stain, x40, (B) Middle : azan stain, x40, (C) Right :
azan stain, x 100,

z B

N oy % e Wil = 41 Tl LA X s
CT 2% % > #lriciTbtC& 7, MRI I3
Mg s, MasEsggs, MERRRZS, NGFTERRZs, Niise
W27 & T CT 2 X x 1A 2658595 5
WA & T B EKRHE AT S Waas - — A
F TONER D MR O 13 bEEng 4 7 <,
FOHIEZ IR S N BICE > T,
Z ORI E LTI 5 v TOSeiic & 25l
Yoo T —F7 7 7 Moz, ZBEDIGHS % L
BN 7 2 b R A T BT B ARG
THaLEs / HEErGonitnwz &9 25
12 AR ik R 3 7 o0 2257, & iRk ALEE A DEGRI L T
T 2 WA 00RHR I X ) BB —Ic kL BT
—<7 7 7 I (magnetic susceptibility artifact)
FHELPPTWI L EELITFLENE, LirL, L
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FARYPRCIFR I 7 & o 7 —F7 7 7 F Jiilko
WA= T, SN2 T L —Hhic %0)'/{{'5&';
P2 RS RSB WA Lok, Mix
DU FE AN BT 6 SR il 3 o) FEAI ),
Jili M H O, F 72 MRS 2 Tl F L
12 & » T & Z S N AMBELNTE & D=
fifi 2 P Hf% s 2 Fl o 72 REEMEEE B R R
FHE 2 L WL NBICE - T d, 4#%I3E
M e R RS DAY — o~ ) R g1

Ze &Iz & ) MRI DR ZE~ DGR IS A E &
ICFEE T 3,

ek X Z Hv 2 G Tl el 2 o 2
Wil TE 2 L DT A - 72, R HRS0Y
ISR R L TwaIc bbb T X%
M 72§ Tl —kbEi & L Cosiii s,
— il B T k82 CT Tl & Lo
WY g—o DB B2 LIk ) 208N 24
HEIRLNEZD b0, TR+ T
ety o 7219

FRUTH L TSI ( ) BRIZ, KT
W% & L THIF S 5 LLAT & UﬂHmMmeﬁ
H (T14#, T21t) o4 fH L THEwalliic-o
WTHIED N THB Y, B2 iz &
JERE % 01 ) MEERNL, B 5 W I3NEE & Z DA
DEELN e & DEFBEF OB WA X AT E
ERIC BT B % i & L1z 2 o
& L Tid Herold & (1991) @ PH 24 d il & JE
FEMIEENN & BT s — o SENL &5
ET A H B, F 72 Bourbouin & (1991)
(Z SN & 7 o W o I35 & o g T 2 5%
1% (heavily T2-weighted images) A4 &
T HWNELE DRI D SR LT 529, —
HEER TR, SEXHETTICEWTES
M Gd iR REIRE D Gd & 527 o 43 A
BT 2 EpE el L o a2, Lo L%
PGS ELAR 0 B RE DY - 2B 25 bIc B L ¢
MRI # H v TEEMNIC P BLR B & o Bt L 72 #t
HlE I E TRE LGP T RS 7225 2w,

Z D RDFHE D —212, Heitzman i [
oA o GMEiz &0 NS & Tlifg
ERl—=UEEOWIMEF 5 2 EHTTE, OHAD

7> 17),18)

50

AT CPHAS & B IS o RO 2L

Dl WIERE L XS A S 2 2 kA h B,
Heitzman R M E I RER, 0% A M2
XL CRarigRg CT Al & 2 OB G O X iz
WELENTELTHTH B2, Wi [F—nfiikh
PRELGD 22l i () il b & o Tilijfg &
—HT BN EATA ALIIET 2 L HF L
C, ZOREFBLTADEEZRMALE, 2
A T WHEIREN, RN EL & s
WHLNTELFLETH B, WHD T 7 4 4
BEERIZ AT, & ) BAROWHRD D 2 v & o 5 4y
k), ZnEEhLEARELZ TR
S, FlLVRELUSPESERTHS LD
TELEHHH S, Lir LETE L TR,
DT, FRHIRICE R DS B 2 & Th D
A, RGBT b 2 SR L 72,
ISl (atelectasis) @) LEKMIHEL D
mu—h#ﬁiﬂifﬂ%ﬂﬂﬁuﬁ,%ﬂﬂj
f2 |3 B M S, BEHETPE AR SN, 2RI
IZfEb e v IESJIE (massive atelectasis ; #hfi% %%
_Maﬁ@)L%ﬁéﬂT“%hﬁﬁfﬁﬁﬁm
S 2 R A D5 7 VR W AE L L~
WIEnslfi%s, 54, it & TiesHZE R h,
ik ) R OMIN 2 Ahs P IR B LT L
HEENTEY, WIS LIEn s, #
L CHREREAY 2 SE 5Nl I o Bl B <o S S Iz 1%
FEED BRI T 5, U bEZnb—#anZdL
& LTRSS S PHEE BT (acute bronchial ob-
struction syndrome) OEHTLHMLENTE N,
Z O 9 B B A ) 4 1 Traube (1846) Ll
Tannenberg (1941)2%, Spain(1954)2® %2 L 1
BE LI NRASNTETHS
—H NKIZ BT % BEAM OB ZBIZ D
T McDonald (1949) iz & DA 2 iz & 3
% { DFERESMN T, o2 2HiciER
PEDRELIAZEDRG A E S %, BB %
(obstructive pneumonitis) F 77 13 18 UL 4 dme
4ilili (chronic absorption collapse) & I:($4L2
JREE B2 L HME SN TW B2, Z i3
SR PRI T AN X v - 72 A HEBLIZ B 1) flkAiy
BT oI LT, HERME BIZE T3 R Ml

MR DRI S 172 22 S il BB I3 RN o 1 1

HABR B B54% 575
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BHYe, [ TRRICERS NS 2
finFERIZII & A LHEREEbL T nEWV) L
DTH B, T OB TEE NI I3RS

L mucocele # L, AMMlilE A 13 mE L 72
i Hh s L, bW 2 5YEN (drowned
lung) &IFINBREL LT3, 2L
LT L 5B MMAEERE L RE L UHAE IR
@ X AR R AN I (2RI A L 72 )
OB EEE LT, L L& LICZ ZICEES S
PET 2 & BRSO SR ZEN T2 H & D &8
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