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552 DKL DT EIRERE T X
DEHSNT TEREA Lo, EEAOEIE:
SV EZ (GBI X DRZ) B 0.5~
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EERCH M OBER BT 0 1 < %
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ER ey e
BE 60KV
B 100mA

HFREZION R R #19% ®35

e YeoFh
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S H e e 1
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i) 1004
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DRBEE DEBA T B 0L D BIGIR©
EREES. )
SHAY = — 10K
1. Tetrahydrofuran 100cc

2. Polyvinyl chloride 20g (25)
3. Tricresyl phosphate  5cc (%)
4. Coloring medium optimal dose

Zinc white (Bronchi)
Cadmium red (Pulmonary vein)
Cobalt green (Pulmonary artery)
HiZR Eo7e ¥ = — VAR, 2 HRACH
B, 20~25%%: Y — 7 g2 ~ 3 HAR,
BROM T £15%HiE Y — y ¥t oo, 3
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i S It BE 38 65.5 10 C20) | 23 27) | 5 (10) | MA@ v iR & O RE R B :

W % m R 6 10.3 = 6 X T
& PF i BE 14 24.1 — 8 6 BrAol@isis

it 58 100 10 3 11 3

X SEERRL#E B 1. ZEE S SR SRR o I 36 o iz B

S L PAZERBRBITIHE S, FHDERER Uk
RATLBIEZ B {58813k 3, 4 DFE Y TH
5. EEERSIE IR IS B R Blh o 9
BlEREA T2,

ZRIE RIS B AL T, Ol sh
RIZHY, BRI VBN TR B H 3.
(Fig. 12) Al L, &, FRUORIED ik,
ERfi k, B, FoZ#EcHnon3,. Eifio L,
HEEEHE E—FER 2 3R —on Iz X =
Rantes, FERUEE (b3 tAZE
FHRRERB LR L T30, ZHELR 3~
ETH 2V, LEEDE chRIEE L TWB 58
EFRTOERREVECRABLTC2308 3
5. MREBGIERCBECEA T3, Sk
RUBY IR G ER X b R Qo TiRx
WIS 2, £ DG SNT, T 551
MaBEREE 2255,  (Fig. 1b.c, 52)

L ZEERE TS
1) BRREHR,

MERR R Dl T VIR D U AR AL % 22 AN
BT 3 L, 05E W I 2L U
{ERFED N FIERI EZ S B\, 6056 O
DET AL, FHREHEORE EER L, ZimEs
WANTB B, (Fig. 2a) 128f68 T3, Ligee
AN MAI 2B L7 22 b h3FE 5
¥%. (Fig. 2b) ZRio_Fkgs(t & A, Al
RAREENCHGEE R U, OBEE A T8 i
LT3, ¥BHYEAT 2L, EiOmSIN:
& B UUHE ORI C 7= BRI OB/, RIS 2%
LREDIETOZ T, FEORMEELIC X 5T
LT CHIEOLEEBENC X VLT 3. DR
USIIGIL U 7= ZEfifiv 2 B8R ¢ i 3 2. =

1)

it - A5 wRfir-
L’

PN A

TE-

il

DRIEFEZSBELAPEOMCIED, 1 Fi1zh
7 BBEOWHCRIEZ I 2 0 72, (Fig.
2c, ®1)

i) [ERERFTR

LS LR, TR EE L, fhik
T OMMDBE % ADF L2\ 28Frh208z o,
FlEAENR T, EREHHEGC X ) S ee >
HEATHES L=,

- ASEHIEEFR (Fig. 3a, KIBb) : k4

BRI X 0 AN REMESIE % 2%,
RO TERHSAREEOH ¢ W L, Ebk
ESUE D BEC TSI EAZE X N DA 3
R, AfEEELEEYRL, ZcAZE
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ERRR L EAR B TS 2% 23, 2h s
ﬁ?éﬁﬁ%%&mQXMﬁ%HitEﬁm%$
N BRMTAFEIE DI U722 & %
Abh3. OFERERRY » DEHANC 2. &
BEEE AN 372  ERITH 2 G0, QEknS
BLAIBEGAED TR E . EEADTEIRIBER
OB 0B 258 L OB ElR -, RLEGE
e DPAZE, HARMEIRR U RITH RS DL 2
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. HHIOREEEETR DI s hE
Fkicd» 5. (Fig. 3b.c)

SR YE TR (Fig. 3b.c. K1 b"b"")
: RS DRI RER LT B 7o Bl HIf T
Hid X% 2B, AR BRAE & AEER
WChBWRAEBDD LB, ZTOREIIOW
TORHET 5 L, KEEEROXIIANA
TLhREERADWNDSIIT L DD EZX
Sh%, SENIEM T, AR » TS
Vv, ¥ ZRSEDT OEEAOTE, BRI
LAY, FEHEGIELHEET LGRS V.
YA ORISRk 2 2T 25805
Y, BkCE &S FaTThiE, MlaEeaedR
M5, —ROKRSELEFEOR X BRCEREY
FTA, RKIEPLTPELABR.

R : S

)
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GOHER A’ :Nikel 47 ERERBLA
CHUER = e S S et )
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ExERMR A (B : HHk, S8l gk,
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iii) FHEEMIRESZATR

a) RBBIOALA: ZEFRTIERERT
IR ALIE OB IR 3513 B BhIRG: & R RAYHERS
¥ 3z EE L1580 o\ C BT OFTR, 248 7=,

FALEE . EIRGE i@,
BRI THIHBIIR DA X, TR B U4l £ B AS
TR EE T D 2w, B UERITI-T
Rz vascularity MW R MTHEE O JERE
PREDTNB,  (EAIE VSRR R i i
TR ~Eg X v 21%) (Fig. 4a)

604>~ WA« FEVC MY e OORE BEAR N
[ERPES. = DR TRBRE » 2 L& U iR
[, OO AGS.

6 BEf : R SFTRICECEEBREIR OMEE
e AMER b2 Tk 5.

QURENE ¢ FEEEBHIR O/ NEFEX — @R I
7150, BAOBIROKS EH I VESL 2,
(Fig. 4b)

TH: AMEIREE, THROIKXEEL, &
HHHE DB MEARRRAL 2 50T, ZDARAED
kB, REARAMEIRE, %O RISEIT
D5 DWW AR IMEZ T, DURAEbE
L MEZ RT3 2 REIROBAME b 2B
TH5, B LUREZBIETIRD b5 h 2w,
(Fig. 4c, &1 Bb")

b) ABIORDE: 10HDLERR L AIHE
D 72\~ 28 FR22 il o ¥ IEIIRAR R & HEAT BT L
7=. 10H X 0134 Fic iz B HIR 0B TR
DFTRIE s —& T » 5. B L#ERUEREIIR
VX, BB L, FOSEARE b RRK ER
%, FBMAGHEOBHNIAR =5 5. ERAUIHE
JIRA: — RV B R R U R L, D
ST, FMBATEERD LAV, EAHICT
O A DR DO RIE R B TR E ¥, MmE
ik, BATEERL, BAZE, HoRRES ORI LI
oz, MFHEEZ, &R HERMNTT Lk 3
PR RS0 5. (Fig. 4d, X1 Bb)

ZER UG TV LA e s o 7o AR D IR
B DWRRE ¥ EEET B =0, B FBIIREE &
WifT L7z, 226 0REIRG S IEF SR T, &
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%5 223 R IR ORI (A DHE % b7 1)
e e s Wom o @
AN ' - iz A | = = | M
B G | K 2 | B R Rmeline] e | 28 [ xa £x [Rmu| %
N P
PO T i e = | = = || |20 mw | v | m
e Tk . = = | e | S RE
EBLT | g &L
G o mon | o | Taime | S Eim | ma meslmde] o | o | o e
Rk ML | & et
i e =+ RS s ! EBIE
£ [ BERR Sk K K A8 R | A Bes S wan) | s 1 | 5
| G ) i v v v » ” » ” » v v =
(R : REBHBMO (—) R vREBBRL,

iMoo (—) aETE.
i (7)) klgREl: AerrEs.

TN RERVIRG L RA—FR Y82 228, &
PUEMAR VIR CFR E B LB A h o 2 s
Wz DUF D i P80 S 1A 72 JR il kAT 2 3> 5. (Fig.
4e) ZHhRY=— LS TIHEIDLNT
EYRESEFHRCHB. D LOFR #3%5 Kk
HIBDY = —=izk bR,

iv) &i#(Fig. 5)

KUTRL, IRILESR 2 LSRR 2 40 Tk
HNISHIFET 258 L U TERERER > 3.

IERFERIY = — V870 1 RIRE D firBRIEY
PRiEs #i & D #IR, [ RUEIROIECAES
WCHAIE LCESI 2R, &8 E 025
BRI LE VOB 2 29 3. ol
o, MREREAZE, BTSN RD T, BEH 3
FETERL, RBSGEGCREDT, BRIZEDL
TR LTI Ao, (Fig. 52)

TEESE SRR € =— 0 85 ¢ 31612
47. :

SUEHE : Fig. 5c 13530860 H 2558 L 524
WEMSREI 28 L7226 c5 5. Al 108
HHERZE LT VARFTR ¢ b nic 2 ojgpes
MELEZHD B R, ¥ = — LEEH ik o g,
RO =B LT, ELREEZEMRD, BkDuED
FOXEE Y EELIIELE L, SEAEIAT
REGERIE L BN AETER LT %, &
Silifi 2 L EREENE, EBAAERER S Y,

MRTHEGEOP IR OME, 82 kS H 050
AEDTNERD D, T 1 BHEiEEd
(0B LLE) T3, AR LA 2
ERET, B HEROKEE X, RBSEED
BB, R WL R0 B, G EE
Bl BOELIR) TR emoBEeEs L 8x 5
P, S OZESERC L, —kiciemn
BRNER L, KRG OFTR G B BT T, &
TTHYMAIEL L, Witls, IEIBLDE(L 330 1\
FTHhD. (Fig. 5b)

TEENEIR ¢  REREDZC -, ISy 7
F¥E, BHELAEERRDLN S, B 75 i D fw)
MRERGIERIC KR E 288 L, SigfaEas sk
TRIBERAE L 5 L%, HLMikiERy
B 72 A REST 2 b5, A0S D TIB < H
5. MR DEMROFTL & R TH B 28, ok
MEDHRRBITTH S,

ERSIR T, MIEDZERE, fi &3z me
DEAAES/NE 2 Y, BA2RIERER BN %5
L, MEDBEEETHZ N, TR OB LR
BCH»%. [BIRTIZFOEMIBIRICHE LT
SR, BIRSELT T, Mok
WML, DRAGHTZET 3. RO, i
LU D58 b — R AMb 2R L, Hapua Al
T 2 2T 5.

V) JRERHIETR

NZRR D& R IREIFT R X, FHIBOREREY
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VRRSEOPTRACIE ST LTI 5. Bl BRA%E
P REIEC & D 28 G0 T O & N TIATR
WAL, A kY 6 R X bR, TR
B a0NR ¥ E LEECRNT 5.
MRS, RARFIC TEEI g IE
T3R8, —PRPAKEEE LB ERDS. X
rEREMMAE R IRER R {, BINE 2 BT
%. WeH ORSE &, KO ER L,
Stz h i W REHERSE 2 5.

¥ 7z, MR CIGREERCEER S b O
REEL, MEOMREATZR s JEELZD D
LD

SRR R X AR SERED 5 1,
il F RS OISR RN L 2 D,
il ehpE i, AEE iR 0E & ORnKkUE
AT OE\~FEM 2 5 528, REIC ZOFR b
HEL, BHfcailadhmEiage 2y, —Ek
BlpRT DL D5,

2) FEEHE

ZEEGE LR, USRI — i R
DIREER FiT, Z O, MBI OBRGEZEL
7AER, MBLRALBHREELLLOT, B
FissFrh 6 e bhi-. Zodh1 Bk, B
Wt HRIPEHIM T VAN RKIT ORI B
Y, 3FRERERESHORERHERL, ViR
AN M SR B 42 U7=BT, 2 BlEFRA E
EEO VEFTRCE L & Bbh 36T, X2
LEH R UITEE IR O 5 BE[LZR LT
5,

D) WA, mEfmoRE s34 :

Thid, EEFERRE, VRS IES
DOREERFT, 47 BECHHINC X 25 HE
e, MMSERNCASADH B Z L RAEA L6l
eh5. ML, BEAI—EZOHELZEL, Lk
LD TH B0, R EMMRERLT L
YA LCTACDT, AFTb Z ORI X b LIRS
SIERCTEBTEEL B0 T B ZEREALN
%, BEHEY caiRg—BMokE 4 7 F 0B
EWRFAA EE(LR , RIEREMBEORR &
B BER 2w, (Fig. 6a) EBIRERFR ©
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Y iiE & AT, BRI OE0E A EEE, O
[ DG T~ DHBERAR —B L, SHEAED
FORE DML, KEBOEE D RIFTH 3.
i oAy, CHEEEICEZY, ERBIRK
DG F DB R, TORBEBIERT A Vva
i BmELUTE 2w, (Fig. 6c) Fzow
= —NVEEE (IHEDIR 1k € =— 1 D REAFR) T
X, WMEgROE®RIEEOP/IMEERL, ET
B o & AT LT T B AT 0 O EEE R IR
LHEBLTY, kWA THOT, SR O B
1b, FIGMmAF DHELERTD LI 5. KEBHIE:
1, PEmKImS oSEREEEROMm L, K&
WHExTHBEN, TORBENHRZ ZA/ME,
HEFERAITE L. FFTi, #RSERIEER
2L, FHEVE2 RDBEEDERFREZTES.
T, KIBBOXBIILARTRT, WEheRT.
(Fig. 6b)

i) FHASE SN & 4 U7
(Fig. 7)

IR LRI, BRBEFE L 6fR 3T
ADLNHDT, 4L & DR T HEDOEE:
T, VARSI 2SS £ 2L Tw
%, 31 B, HEE36H T, SR
R L, 4 7B O ViRERRE cHRE &
BRZL-b0THB. ZhbOHEMELE T3,
AL OIS OZERELRE b . Bl b AN
ZROMMN B Y, MR OZEL & &g
BEOET, CEOAHBIAED bh, LR
BBV B LR DR ¢ S o 7. (Fig. Ta)

KEHEEHR T, A ERAEEET
WAL RD AR, B E5E X 0RE I
BHFT, PAERERID, HERETEENE
RIE LR L, LEHEEMERSRRT T DR DR
RE L ABRCHERIZIEZ 2 L Tn 3, ZOFRIRY
=— RN X DRI T E 5. ERAIOTHARE
2 X BN, —RICAERK VTR R UERE O
<b, FREOFRIFE Clas: 2 B 3.
(Fig. 7a.b. K1 ©)

IEBIIRE R X ZENE DIFBIIR O ik g T
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B20, MKEHEI B LU CA R Y, Kb
oM, BIRSEOEESTRELS Ld T
5. VIR E TR O R X e %48 = s
LT OBIRICED bh 3. I HRBOEFROTIH
3P U SRR T 3 72 MBI B O3EIE b 20 ¢
»%. (Fig. 7c ®I c.c’)

i) FZSHE, VRS2 RIE SsIERMNC L &
Bbh3 34 :

HPS EEXE TR, BB E LB
» 50, —BIIHEEE60 H 0 UFETR T, B S 5
CRSIHOFTR 22 LT 78, F0BE508 %
o, 10HEO VR CW, B, 9%
UVIMBIRIBERE CHFREERWCE Lz LR W B
REELTw 3. (Fig. 8. a.b.c) LR » %
&, IR R CEIMICEE 2D 2028, B
IRERIT & 2 EAEIR B o ¥ KT 3
&, BEETH B, AR I UL o i 5
BEDEIEZADES, (Fig. 8.¢ KIC ¢)

CIEOFR L 0#EXS L, MEFHEREEIMO
TEREFERVZEIEDEFALGEBN TIRET 5 = & 234k
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A Roentgenological Study of Atelectasis
By

Kiyotake Fujikawa
Department of Radiology, Nara Medical College, Nara
(Director: Prof. Hiroshi Takada)

Obstructive atelectasis by extrapleural ligation of left main brochue in 58 rabbits
and compression atelectasis by bullous emphysema in 9 rabbits were studied
roentgenologically, pathologically and by vinyl cast extending over various duration,
and the following results were obtained.

I. Obstructive Atelectasis

1) Uncomplicated simple atelectasis

The roentgenological change of the pulmonary field and thorax had begun 60
minutes after ligation of the bronchus and atelectasis had completed roentgenologically
12 hours after ligation. On the 3rd day after ligation, the change of thorax had
recovered, then shortening and simplification of brochus, narrowing of bifurcation
angle and poor visualization of the peripheral lumina were revealed. The bronchial
lumina were generally narrowed after completely atelectasis while they were not
uniformed owing to their various situations. In the pulmonary vessels, diminition of
vascularity and delay of circulaton time were observed at the early stage of atelectasis.
10 days later, remarkable narrowing and shortening of the lumen, decrease of
bifurcation angle and poor visualization of peripheral vessels were established.
Circulation time also considerably delayed.

2) Recommunication after simple atelectasis

Roentgenological features of pulmonary field and vessels in atelectasis remaining
yet after recommunication in closure of bronchus were similar with the obstructive
uncomplicated atelectasis. In bronchogram, bronchi in atelectatic lung were slightly
dilated and the branch distal to the main bronchus was not almost visualized. On
the other hand, in stenotic emphysematous lung by recommunication of the closed
bronchus, the volume was overdistended and the pulmonary field became more
radiolucent. Although bronchographic and pneumoangiographic features were alike to
the above incomplete atelectasis, the bronchus and pulmoney artery were lengthened
as the pulmoney volume grew larger. The pulmonary change in prolonged duration
after recommunication almost recovered to normal roentgenologically, but there
remained only delay of circulation time of pulmonary vessels, which recovery followed
after the normalization of the other morphological changes.

3) Complicated Atelectasis

About 2 months after ligation of main bronchus, the atelectatic lung complicated
inflammatory change and roentgenologically revealed the increase of density in the
pulmonary field and mediastinal shift to right. Bronchus showed saccular and cystic
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dilatation with developing inflammatory process. In pneumoangiogram, significant
narrowing, poor filling of the periphery, kinking of vessels and remarkable delay of
circulation time. The vinyl cast was revealed that the artey shifted to outer side by
saccular bronchiectasis and gave the very fine hair-like bronchi around it. The
histologic features demonstrated remarkable distended bronchi and various sized
abscess in it.

I. Compression atelectasis by enphysematous bullae

This atelectasis was not the same as the roentgenological change of the thorax
and the pulmonary organs in the obstructive atelectasis, but had the charactaristic
emphysematous thorax by bullous emphysema. Reduction and construction of
bronchial lumina, the increase of bronchial density were remarkable and the branch
showed the kinking and tortuousity like the ‘‘ pineroot”. The kinking, tortousity and
density of pulmonary artery were more exazzerated than those of bronchus. These
features in pulmonary vein were much more significant and the periphery was
““ frizzlehair-like .
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