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Bronchial and Non-Bronchial Systemic Artery Embolization
in the Management of Hemoptysis :
Its Immediate and Long-Term Result

Shin Suzuki, Kenji Takizawa, Shinichi Ito, Suminori Higashi,
Masazumi Ishikawa, Shinichi Tamura, Masao Obuchi,
Junichi Nagashima and Michio Katayama
Department of Radiology, Showa University Fujigaoka Hospital
(Director: Professor Michio Katayama)

Research Code No. : 506.4
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Twenty one patients with hemoptysis were treated by embolization of bronchial arteries and
non-bronchial systemic arteries. The embolized non-bronchial systemic arteries were the inter-
costal arteries (two cases), and the esophageal artery (one case).

The procedure was performed with absorbable spongel with 1-3mm sized in the bronchial
and the esophageal arteries, and 5mm length in the intercostal artery embolization respectively.,
Metalic coils were additionally used in only two cases at the sites of the bronchial and the
intercostal arteries.

17 of 21 patients (81%) had immediate control of hemoptysis and no significant complication
occured. Successful long-term control of hemoptysis was achieved in 10 of 14 patients (71%).

Because the non-bronchial systemic vessels are often the sources of bleeding, these systemic
arteries should be embolized at once if the bronchial artery embolization failed to control the
hemoptysis immediately.

Since spongel is a absorbable embolic meterial, some authors suggested that it is not a
suitable agent for the long-term control of hemoptysis. Our study shows that spongel has good
long-term therapeutic results for those patients of tuberculosis and idiopathic hemoptysis, but
not for those of bronchiectasis. We do not know the reason of it yet, it seems that the former
diseases have a lesser tendency of re-bleeding than the latter while using spongel as an embolic
material for hemoptysis.

FEFN63EE 3 Fi25R (1)
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Wz (15t 3 % Bh AR 42 R L (X Remy & 0
IR LEIY, TS oBEZBCI Y ZOE
iR BB ARG S h, SR E T HIRERA
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Table 1 21 Patients with Hemoptiysis Treated
Bronchial and Non-Bronchial Systemic Artery
Embolization

Patient Number

M 15 F 6
(Male, Female)
Age Distribution 40—71 Yrs
Basic Bronchiectasis
Disease Tuberculosis (Inactive)
(Active)

Aspergillosis
Lung Cancer
Idiopathic

e B R = Y

Wit v 53 % B R R AR

T LA EERIR2160, E~23ETHD, ZhbolE
floHER%A Table 112 F &sbie,

#5250 (Idiopathic) & L7= 6 X0t i 5 H
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frie s, HOAENRHAPEKEZHETO L/ E
VAR CAE BT IEMAME b A FIEARRYEE T
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AEIEOR THRNL I Eh5B, LT BAE #1{7T
5 et rlRE S hhE, EHBERCEEbI
BAE # T LT\ 5,
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0T TDhrF—FAT(2 T I~y FE, o=
Zr—F7 928, ihx=pAvEERRG) T
KETEIREE Ty, MEE CWRIBIRS
¥, WEABIREH 2Tt 7.

ERWEIKELEHMoOERITITFAIE LT
1~-3mm EAE LB, hESROERIC
I5mm BREO AR EALRH G, Fh 2 filici
SEaAABGALL,
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Tiileoeny, EAKELZBRI BB A2 2L T
W BSA R A B A X ER OKE X
Bk Y FRICER L, FohEBR, BOEE
BEFBREMOFRICEELTWbEELLR
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Table 2 Managent of Patients with Hemoptysis

Heemolptyzsis

Broncl’ioscopy

Minimal Hemoptysis

Medically treated

|
Massive or Repeated Hemoptysis

o)

B E——

Medically treated Undergoing Surgery

*BAE : Bronchial Artery Embolization

(2)
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Table 3 21 Patients with Hemoptysis Undergone Transcatheter Bronchial, Intercostal and Eso-

phageal Artery embolization

P %tri;nt &E& Sex Diagnosis &mg‘;&g{s Embolized Arteries ﬁ[‘;ﬁ?}lﬁ
1 54 M Idiopathic 150cc Et, Lt, BA ‘Spongel
2 41 M Idiopathic 200cc Rt, BA Spongel
3. 71 M  Aspergillosic Minimal Rt, BA Spongel
4 40 M Inactive thc 200cc Rt, Lt, BA Spongel
5. % M pronchedtads o 200cc Rt BA Spongel
6 50 M Idiopathic Minimal Rt, Lt, BA Spongel
7 41 F  Idiopathic 100cc Rt, Lt, BA Spongel
8. 63 M Idiopathic 100cc Rt, Lt, BA Spongel
9 64 M Inactive the 100ce Lt. BA Spongel
10, 63 F  Bronchiectasis 250ce Rt, Lt, BA Spongel
11, 66 M  Bronchiectasis 200cc Rt, Lt, BA, Eso. A Spongel
12, 66 F  Bronchiectasis Massive Lt, BA Spongel
13, 68 F (adivetbe @ oemmothora 200 Rt Lt BA Spongel
14, 48 M  Aspergillosis Massive Rt, Lt, BA Spongel
15, 54 M Idiopathic Minimal  Lt, BA Spongel

16. 52 M Ja:ctg‘tlrea:j?i%(:iz;tl pneumothorax) 50cc Rt, BA I%d%ig ii?:l’co]i
17, 55 Bronchiectasis 200ce Rt. BA & Rt, IA Spongel
18, 71 Bronchiectasis 200cc Lt, BA Spongel

9. 45 M Qadivetbe sty Massive R;, BA&RtIA  Pongel
20, 71 M  Lung cancer 200ec Ri. BA Spongel
21, 40 M Idiopathic 100cc Rt, Lt, BA Spongel

BA: Bronchial Artery IA: Intercostal Artery Eso. A:

WREERAT & fTichhi:,

Table 3 R ZERWM 2 Tl BEF CEH 1
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Esophageal Artery
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Fig. 1 A 63 year-old woman with bronchiectasis (case 10). She had asphyxia
after repeated hemoptysis. (a) The plain chest film obtained after tracheal
intubation shows the presence of pneumomediastinum. (b) Bronchoscopy dem-
onstrates a large clot overriding and fixed to the bifurcation of bronchus. (c)
Right bronchial arteriogram reveals dilated and tortuous bronchial artery as
well as B-P shunting. And after BAE to the right and left bronchial arteries,
immediate control of hemoptysis was successfully obtained.

(4) AARNRSEE 54858 H3%5
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Fig. 2 (a) 55 year-old woman with right B3 bronchiectasis (case 17) had

FEFN634 3 A25A

hemoptysis of 200ml. (b) Arteriogram of the intercosto-bronchial trunk shows
moderately dilation of the right bronchial artery, increasement of vascularities
in middle lung zone, and B-P shunting. In spite of embolization to this artery,
hemoptysis re-occured 4 days later. (c) The right 6th intercostal arteriogram
performed 4 days after initial embolization, demonstrates increasement of
vascularities in the upper lung zone as well as those seen in systemic to
pulmonary shunting. Embolization of this artery brought a immediate control
of hemoptysis.

(5)

273
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Fig. 3 66 year-old man with bronchiectasis (case 11) had a episode of repeated
hemoptysis. (a) Bronchogram shows cylindrical and varicous bronchiectasis of
the right lower lobe. Around this portion of lung, a bleeding site had been
pointed out at the previous bronchoscopy. (b) Left bronchial arteriogram shows
the dilatation and the tortuosity of this arterial branches and the B-P shunting.
(c) Esophageal arteriogram, branched from thoracic aorta at 10th Th level,
reveals dilation, and increasement of vascularity in the lower lung zone, and
systemic to pulmonary circulation. After the embolization of both bronchial
and esophageal artery, the hemoptysis was stopped.

(6) HAEREE

HA%E H3IE
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BTHD, X HIELNIHD v <1 D gl KBk
63T S EAREPRE EYT 5 L, 0D
5%, = THEC S % mEHE, MBIk~
shunt @73 (Fig. 3c), = OREIHR BB
blmm ARV EALTERL.

3 e
i
e

i .

(a) Tomogram shows a aspergilloma with cavita-
tion in the right upper lung zone.

[# |

i

intercosto-bronchial artery
reveals increased vascularity in the right upper
lung zone as well as B-P shunting. Operation for
pulmonary aspergilloma was performed one
month later to embolization.

(b) Angiogram of

Fig. 4 71 year-old man with aspergillosis (case 3)
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FEGI16, S.M. 528% HBiE,

0GR i % T A TRt DA Z 1T
%, $950cc DWEIM Y5 Y, MEZLEOHH X
& (Fig. 5a) T34 LR @BHEErabh s,

K[EZHFERE CAERET I CHmA A SR,
BB D Gafky 3 B2 X hic, RET 5%
M23FH8 Ehicfod BAE #1977 5 B CME R
Erfrichbhiz,

Fig. 5b oGS ELZBRBOBE TR, A
KEZBIRO F IR, W17, MEHEL, B-P
shunt 237R & b, ¥ - B)RAEE K212 mycotic
aneurysm DK & # % & 7z pooling & 43329
btz (Fig. 5¢).,

ZOREBFIE AR v EAT BAE #fTle o7& L
T, MFHEOPTRABEL b hicicdHEHE
I CIRALTTHAS L& 2, % aneurysm
DOFF Rix repture E#EAFTH WEEHhBDT, 5
mm BEZD ALV EADMIZSmm %1 ZDERE
240 1 A%BEE LT, BAE ¥ fifT Lz, Biio
FIERAE LB bh, TOERMESHLHFRL
14 8 » Ao follow up Eh T\ 52, KIlo

(8)

Wz ifi v 3 5 Bh iR E e ARk
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Fig. 5 52 year-old man with diagnosis of active tuberculosis. (case 16) (a) The
plain chest film reveals infiltrating of tuberculous shadow in the right upper
lung zone. (b) (c) The right bronchial artery is markedly dilated with increased
vascularities of its branches. In the capillary phase, contrast pooling of the
aneurysm is well demonstrated. BAE was performed with spongel and 5mm
sized metalic coil to prevent recanalization and the rupture of aneurysm.

FEF634 3 H25H (9)
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Fig. 6 (a) 45 year-old man with a post-thoracoplasty lung for the previous
tuberculosis had massive hemoptysis. (case 19) (b) Thoracic aortogram demon-
strates hypervascularization of systemic arteries other than bronchial artery.
() Arteriogram of the intercosto-bronchial trunk prior to embolization shows
dilation and tortuosity of its branches. (d) Since the first embolization had no
satisfied efficacy, the second embolization of the right bronchial and the inter-
costal arteries of 6th through 8th thoracic level was carried out. A 5mm sized
metalic coil was used in addition to the 5mm lenght Spongel. After the second
embolization hemoptysis was no longer occured.

(10) AR &I 548% H35
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Fig. 7 63 year-old man with repeated idiopathic
hemoptysis of small quantities (case 8) had a
normal chest roentgenograms. The bleeding site
was identified in the left Bl + 2 bronchus by
bronchoscopy. However, the left bronchial arter-
iogram reveals no definite vascular abnormality.

TERETREBI+ 2 e AL bh, brEY
B 7705 b IEM A8 S high - -7 BAE

b8 279

wHETT L7,

I X REETRES RRERROAT, 10
Bifilebh - [REDEY T [REIIEEOR
R bht, BimoFE & is 5 ABE B35
Wahich i,

ESELBREY (Fig. 7)) cixEES8HikoH
Lo Telheg, TR ESIEGAY, BEEROS
EFrECthot:, InmEALEVELILY B BAE
PHET &, WMt bl L,

0 3 FH O ERBZETILME, il oEH
e Abhiun,

II. #&# &

(1) mMEEFHRE

BT ROFE LT o 4 THE 238%
L, 4HBOMRx & THilidGH), 3HEA Y
ffcE (H), 2HHZWRE (B, 1I|EH
DL F o E(+), BYUTAEAN R IIEE
WHRERLIbD%® (=) &Lli,

(1) [IEZBIROIE, WATERCEIRE DR
BHBLOD,

(2) K[EZBRS O ATERBIR (BhRIEIIR,
MBIk &) OFERS S LD,

(3) FHMEOHENLS B S D,

@) MER~OEEETRT D,

Table 4 Angiographic Abnormalities to Each Basic Disease

Bronchiectasis (6)

(+ 4

(HE) 1

() 1(post thoracoplasty)
Tuberculosis(Inactive) (4) (+) 2

(H) 1

(i) 1(post thoracoplasty)
Tuberculosis (HH 1
(Active, post artificial Pneumothorax) (1)
Aspergillosis  (2) HD) 2
Lung cancer (1) (+) 1
Indiopathic (7) (=) 5

(+) 1

() 1

The number of (+) sign within a parenthesis in the second column give the numbers of the

radiologic finding shown as follow.

The negative sign indicates none of them could be found.
(1) Anomalies in the Trunks Bronchial Arteries
(2) Systemic Vacularization of other than Eronchial Arteries

(3) Areas of Hypervascularization
(4) Shunts to Pulmonary Circulation

FEFN634 3 A25H (11)
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LIk F kT &R O I EEH T R % Table
4R LT, KESIHRIE TP E OB TRETT
RAGE< Bodbh, *lBHEMiEo 2 fls
BERBIRUSN O GIEERBIR DO FE N EFEHED B
e, Zhies UREABEOWEMEE Tk 5 flAIE
WHRERL, REFMREZRLLIDOR2HloxH
Th i,

(2) TARWDOEHR (Table 5)

(1) BPEEO%HR

KESZ BRI RD R B AR S V3 A E BHR 0 ZE R AT
1T\, B IEHE b FIR2154 17461
CERMNIC X 5B LR 1381% D E LR T
Holc, ThHDITHIE, VEMMAHESE L T\ 7o fE
FlCIRERMIZ X b B o BB O EHYE SR
Bl &, FWEMAIN - fo AEIE LTI fERICR,
ERZX ) ZToBROBNORELR LS Ed -

Table 5 Immediate Result of Embolization

Basic Disease Immediate Results

Bronchiectasis (6) Good: 5
Poor: 1

Tuberculosis (Inactive) (4) Good: 4
(Active) (1) Poor: 1

Aspergillosis @ Good:l 1
Poor: 1

Lung cancer (V) Poor: 1
Idiopathic M Good: 7

Total 2D Good: 17
Poor: 4

el EhicbDThHs, ¥ 0lBFD 2
flix, #1EHOERNCRENOEITELR
3, BlEEETichbhic i 2 B OHERER
i, SELBHIRERMTIILDTIEMBREIES
hTtwa GERFILT, 19,

Ve o KRB KEZIRE, &8 FERTR
Bl O FETIX186I 1661 (88%) 1 BIREDME f{Z F
HELR, TALOBCR W TITERITTE S
isBEREREL b bR,

—F, BIioELEFEBLRT-T 4 FlORO
161 CEEFI5) RBHEMitSICL-258Y%
HAREET, K[ELBIRUN OGIEREINR D FEH
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oo teBlThs, 16 CEFILL) X, 7a=L
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KT ST Bk D M X (T - 7o VB I D52 [E 13248
b, 6 HEwhizk, BTRLEHRELETLC
Wh, Ff 16 GEFI20) 1%, FBEMATEED
HREALZE LIERBEESTIbh T,
EAKESBIROEBRNT 2T 5 bWEmoEER
Bohd, DICEZHELTHLTLTWS,

(2) Mt OBHEE

ERMROLEAOEBYEBPHEEL, “hb
DiEFR % Table 6 IR LTz, BEOFEBEZZLIR
X445 H BT, B LB o TIEFIZERER
B OBEMIER (EF6) © 1FloATHS,

SELIREOR T, 1461 GGEFS5) F
DETEh, Mo 5HIE 2 ~ 3EORIR, AR

Table 6 Long-Term Result of Embolization

Basic Disease —1M —1M —2Y -3Y —4Y5M
Bronchiectasis  (6) | | L +¢
A [ ]
Tuberculosis (Inactive) @ % (Cholecystitis, Sepsis) A A
% (Brain Meta:stasisi,
(Active) (¢} A
Aspergillosis 2 =]
% (Pneumonia, Renal Failure)
Lung Cancer (6)] * (DIC)
Indiopathic 6 A A AAAM

B Underwent Operation @ Episode of Hemosputum % Died
A No Episodes of Hemosputum @ Recurrent Hemoptysis

(12)

BABERSEE $48%

w35



EZE N

BRETEABZEIRTWS, Zhbo5floA,
3PIMEREORER LD b GEFINL, 12, 17),
161 CGREFIL0) IWEMOFREID -1 = & wFER
L, 146 (FEF18) ings, WMo fERiz4 < it
b TN e

Db X b KEZIRECH T, Ellichiod
BB I N b Pk 2 BB b ERITHE D ME Y
TEMOBFREEE L (4H/560) AbhifERe
ftotz, _

BRIBMERAE O 4 BT, 1 GlnsIERES I ESE
L7-fuiifEc 4 » B#I3ets L GERILS), 14k
HFRE LSO REB T 1 » AL GGES
19), fbo 2 6] GEFI4, 9) 133 ~ 4 FEORIES
BRIh TS0, MK, BiOERZ R - 1,

EBMEMEZD 161 GEFLE) X, SELHIR
BECTHIREOEENLELHh, €B=1 1468
L CERME T 1Bl Th - T h, HiskE
BT Iebh bR BEEIh T3
2, 148 % oM, Mm%, Wi oBRiTsn
BRT o,

TARAFEALZE 2FORN, 146 GGEF3) ik
1 » BERICFEMABHET S h, 16 GEFI4) 126
BEKFETLTWAicw, &hbizERBEES
ZEEM L,

o 1/ GEFI120) X, DIC*HEHL 1+ A
LRIFET LT b, ZhitEL OB
IZREY Uisus,

FRABEOEMmME 6 # (EF1, 2, 7, 8,
15, 21) Tix, 22 ~445» Ao, &BE
BIhTW32, ThboeToflicks\vwg, M
e, B OFERIZE L ZbhTwisy, FEERH
OWEMEEL, MEEORE LR FHROR
HThot,

(3) &BHE

2Q1ADE MR L, [SELEBRE VSES
BRSO BEREIR BIRIBIIR, AEBIR) 1
JE~23EDBIRERAT AT o 7oy, ThbofE
Pl ER e G 0HE CREEIRE, SEEE, Hw
B L) BRERIN T, ERMEORE
DEHIE & LTS DEGIC— B D KB H#H
i, 6PNTBELITDRE, 1flc—@tko Tk

FETFN634F 3 A25H

I L84

(13)

281

R RICH, ThbOERGERYESTHEH
BOXRTHELT, :

TeRERMCHA G ERWE T itk i &
SICFAELTL ~3mmARKEYELE A,
IHERERAFICII5mm ERO A H v ¥ A’
Vv, EHIEEEa A AV 2 AIRSE SR
ROMEESIRO B 2T tcbDTH 5,

IV. # %

KEYEM & %, Crocco b DEEIZ X Wi 48FFR]
LIP12600ce Ll oM & AR+ H 0 & X T\
B0, ZoXEVEIMIC X BHFERIAELIET
(250~100%, SRR %177 2.1335% & & 4
SHTWB12 G- TKEWEIMA K EcRIE
LEhBDIL, Thick2EEEOBHRIED T
BLWEEieh s,

B3t A [E T BIIRERM X, i
NEERIZI974E D Remy HOMEIZIL U & b,
ZOHEE L OREF T L Y Z OBIREDOFLhEH
R IR T E I,

BADMRTSHEMSTES6 H X b Table 2 iz
AL » b3 — Ay, KRV O E
THHMEF T, ARE, SBE, RHBRHE
D THE ATk, BAE 216751 24 21484
2T &,

(1) EmEFAORBERICO>VT

VeI %S e+ AR B R EEICER L1814
IEMRTERBIC S W TABRS & Xh50, BAE %
TR o> TV HREIER OARLOME R 25 &, K
BREmMOFHEBIMIKOE Fhh, BET
bR & RRRIChREE:, KUESTHRE S MRFEER
‘%.-eé 5 3)6]*-15).

HRAIT, BMCBIRERMN 21T - iERIO
PIERIE Table 1, 3R L1zA%, Zodc200cc B
LoWEME %R UIREFNT, KU SZHEE 6 4,
fifEsz 3 61, M 160, 7 A=A ¥ REE 16,
BREEL1GATHY, SEIIRES BREICILE
mMEOEFHEOFDORELEEBTH S,

(2) MEGEFARRUEME & DML T

NI I FE ) o> I B B PT R o Tk 5,
WRIMAEGID 2 B D@ M SIEMEBYE T 5
b, [EZEIRY £ &3 5 EEBEBIRD 2H 7o R



282

EREAENAEL B L Xh, Zhid angiographic syn-

drome of thoracic systemic hypervasculariza-
tion & 3R IR T LB, Z o MEBERFTRIL,
1. [EZEIRO R HRER, ¥6/78, BIRETED,
2. K[ELZBIRLMS O GEREIR(BIREIR, Ak
Bk, THBEDR BEBRCE) DRELRE
#, 3. MEFoMEHEAER, 4. HER—IHER~
@ shunt ThH bbb IR T5,

BERAOMEEHTRII LD 4 DOHEAD
LICFHE E h, ZhE&EEHTIIC Table 41c%
Lote, BHSERESTH L RELINRE,
R, BB, 7AAFALRECE W
T3 1141 (85%) »2HHE (H) Lok
FR&ZRL, Zhbfidol, 2, 40MmEHS
WITRYFEEE LicbDTh T, THEER
MirxZT T2l WTIZ4ER (W) oF
FIRERL, RO RERBIRROFREY
RT 2 OMEEFTRLEL BdShe, —F,
HEMEHI E Lz 761 (BT EMERE cHCE
WHrRDT, [ELEHICE VT REZIRE
REDHRERE WD) KEWTIE, BIEE
HOKELBIRFTREZRLIcb0M 54 (71%)
iR b, BERIENRER &I EERBIRD
BRI T, BONCEREOENRDLR
fo.

S Hi bl Lo MEERAT R L EimEOHEDH
I O\WTHRET 5, B0 MEEET RoE%Y
HEAMNL2HUTF (=) U () 0BEFHEIG
BTy, BBIMEH200cc LLFTH - 7o fEFIE
76, 200cc LETH 57D 2HTH 70, —
FHIMEEEFTRBOBRYEE M 2 2L E (D),
(), (D)) OBHFHL2MC I T, BIMEHN
200cc LV ETH - 1= EFIH 1061, 200cc L FTH -
bR 2BITH -7, D EoFERL DEMED
ZWEEPI T L TRE QM -2 mESEHR
wRL, FBEIMEOD I ERTEEEL CRE
DD, BIEEROMEEHYFT ALY RTE VW1
15, ThilBEOM-EREMEEUTRYET
HIgMRIENMRE L KEEM LR TEEZOS
CEEDTWABZEnLLEMNTBRS,

L LEROBEY LS L, FLERAKK

(14)

W i vz 5 BhAR A Rk

Th GEF3, 16) HFLHMEEH LmoE
BE L G—E0MBLYREY, BETREMEE
EARICS Db bR DEEMOIER TR S 7o
Blaid 2 &, HIME &35 OOMEIZ
BROREFTRAEDbhIC 5 E24EHE R
TWwb, - TERMETR S LT 5B
BEEHROALERST, MoK E L ERE
ik 2 MM OZE LSBT HLERH
5,

(3) BRWMEBLT

BAE Wb 2 ERYWEREFROHEEY 4
% & Gelfoam, Spongel, Ivalon, Steel coil, Cyano-
acrylate, Absolute alcohol’s &' 733 5 AiD~101918)
BHJEL b T 5ERYE XGelfoam, Spo-
ngel TH 5, BRAITHEMNE LTI ~3mm &
DARVEALTMERLIH, ThiaxvErid
AF—FAARAL-XLHN, FhFOpFo
KEZHXHHCIEVB/ALVLOIBRF EHHE—D
EIREHTH B,

EBR L CoSREZBIRERM OE— B
13, e bicEm o iksnE S hERIEY s
WBHETHAS. Remy bk Spongel /N iz
BAE T104576%1 (73%) BPRF MM {2 L 4%
Bkt LG LY, Uflacker »it Gelfoam /N
# i\~ BAE T6461R4961 (77%) 1= BIRS o ¥4 1f
Davrr—=ANTELREL LY, ¥ Spongel
N R BT BERFICIR2161 175 (81%) iHp
RO VEIL O 1L K E M O K DE I bR
o, ThbofEg X b Spongel, Gelfoam 13 ab-
sorbable material =35 558, Z® BAE Of—
Bifwhic b EYETHAH EEbRS,

&B =21 1% BAE OERHEICH TV 53R
F3A o0, BERGITIISEE MRS E M, g
IR R OBRIAME kSR GEFILY) © 2 flicis
WTEEa I vk AX YA/ N inz THEB
L, ERMiETIiole, ERBaA A2 @R L
B, FEFIL6TIARESZBIIRER S CEIIRE D
AT RAED bt (Fig. 5¢) BREHADTE
BoiE EE LY, ZoflEi BT 5 btk
B % SR ic T A KV €L D ZOERMTTIRART
GEEZ, KAERYECHIEE= 11200

HAEREE #H48% HIF



EZFIN

TEHEHALL, FREMLNCR GTIEA A v E
FCERLUIAREZEBRK, £56, 7, SHM
BiR 5325 B RICHET hbh i I RE cHER
BRI LT i, ZBHICEELL-oALOIM
B TLERT ADICEEE 2 1 L2 BIRT
NELHEIL, Smm YA XDOELEEa AL 6K
A CHIER OBk D ZE M % 778 - 7= (Fig. 6d).
B2 A NVEERYE L L CEIRT 5848113,
ERMOFR & FIEICAT I 5 7o IC SER M B H3RT
BOIEGID X 51, HHRELU EOIERYRD I
FhiEiebizv, RECIEL-KSEXHRY %
T2HCBIREOEH *BD B Hlic s\ T, BB
DELTBMELELDEh BB, &Ba 1
BARVELEHRTHNELRERYE IV ES
LEZB,

T DD BAED E#H'HE & L Tlvalon, Cyano-
acrylate, Absolute alcohol % FH > 7 3 45 2% %
SN kb OERYE Y BAE o H
L 7c 8L 72\~ A3, Ivalon, Cyanoacrylate 1B L
TIXEAEOBRME DD AL, BHKEEME
BIZBWTL, b xihboXAERYEY
WT BAE #1778 -> T4, RERMEOBEY R
TEREEVLFETHRD, FhETRBAOHMHT
b o P/ NERE A LT UM E S E R ET S
EVCOREB DN EDEENLY, ChbnE
BHEIESERLTWieWbDEEbh3, ¥
7z Absolute alcohol IZBIL Tix, S8HEL LTK
EHEIELHELIEC Lt WO MENSB = & o
59, BAE 0ERWE - LT EHRT 2 - L2
ST,

(4) EBHARICEAL T

BEMAEGIZ B\~ ClL, KSEZBIRYER T2
EDEMOPEIER 72632 L13, Remy HD &
RICHE VS OBREZ L VREINEITF I h
THRA, U LBEIES o i 3 K82 BhIRLA
DEBRBIRVCEMCHEL, ~h b8k
I3 % triangular ligament % 4 L CT¥E 11 o &
PIEinn LRI T\w5, Vujic SRR
Bk OERMT XTI 5 2 LT LD TEmOEE
WRIIL 7 4 Bl s LD, 258 HEIRER
W B DFEF A Lic 1 Flic B SEE R O e

FBFN63%F 3 A25H

H 84

(15)

283

flizefTiows, WU TIEMIZEII Lz & $3R4
L -1: VRS 5 13).

HROITRIEZINEE GEMLTD <, W%
EHEIRE O BT 2 1T L B bl o k23
/BOIT, 4 HETIbhioGE 6 WRBIIRS
B CHE R~ © shunt ©FF L2335 5 A 7o o
(Fig. 20), ch¥*ZER L TR LD THEMOE K
B Lichla R L, ¥ ERLINT I Tids
SEZBIR-EH6, 7, 8WEBEY ARz
BLTELOEEXBTA, X5z F iERLL
DEESIFRIEIC I T, EERESIR O IEE
&, WEHR~D shunt OFF R 2 Bdlcd (Fig,
30), & DEH ABEBIR L KE LBk & FE i 22k
LM oE- iz L Cv 5,

PEo®ESEL by, SELZBIROERD Z-CHM
DIFIEHE b I BT EE L BIIR LAk oo 118
BEROEE 1T, hbOBIRSIHERC
it L TOhIEEREY FR X2 Mo
R LD BDDOTY, ZoRFFRARD LA
N Zh b OBERBIRICERN TR XET
HHEEZLIB,

Ll & CTEEE 5 SRk Ek 3
LB EHHE L UTHRET B TTEEN O 5 2 8T
EORMETH 5, HNIHHBIROLEEFT RN S
hhEENBERTOENAER L x50, HEh
~O P ME T MERE cHE 2 hicw X 5 il
DIEBIIRT b £ BB e T O MR HEAS 1 B 5
LTWbZ s, HellonitFEd, et
BIGR, BIRERMOEEED H 5 EHCIHFH
~DIMTEREHAEAL L, = DI T H E
BRI h 85 L SR TV 5B99719  Vyjic
LIRKEWEMOWEED BRI CESE 7RISR %2
Gelfoam O/pRTER LI E Z A, fiFToMEE
HTHLL L FHBROEENDD bhith ot
bbb I THEAEYREZ R L@
L, ZOEELRBCEHIET ATcdicizh 5 —
TAERFHBR~O S X D b X b KA
HTERMETRIEXRBLCL50, —F
Uflacker & xfli@ o M 4F#HE CHERTE, BIEE)
WRAES X h T T & BT HEIR 2 S hoT v
72 AUE10 X 3mm D K ¥ 7t Gelfoam K TR



284

MiEkfTiew, FHEEOREN W LE2WMEL
TW59,

V£ Ifl D IE %18 5 fo i B &k o e N E
Tho ¥ hBHIcRTIE, ERFoRA
DEMETH 2 FHTEOFRELERT 5 Icdic
HMOOEEI b RAE e by, HEBREITIES
mm ERD A A& v € TlhE Bk O E A A T
Troteh’, OFEROBELEE TS LITHE
BEROEEFT R e &b, I EePHT5
FETImm ERDO AKX v LR ERYEICHF
ATAZ A8 ELWEEbh, ToiiEHE
RS EhaflTCAERNZELTCW5H X 57k
BEwX, 27 —TA2FHBROSFE L D K
WATTOTERRVERM XTI EDL—D0D
TR EBbhs,

(5) ERMOHRIZOVLT

(i) BPRFoihiwcBiL C

BEGITE, 215 0WEInEF X L ZER#T % i
fTL, ZOBIROHRIITFIGICEHTH -
o, COBHRCEHLTEROBREL L5 LBEIC
Az k5 Remy & b 10447 o W i fE - 22 42
&I T66 (713%) EIROZREI B LA
Z W& L, Uflacker 5 ix645I5R4941 (77%)
CHIBEOREIMD 2 b e —A B LR L, &
BT ARELOBECEBD TCEDTHAE L
XT3, BERAlE ZhbDEFROBESD
BEEZRELT25 LFHEOATIIERAD
81% DH R - T\ 5, ERoFHIB
LTHEAZELCREWTECRERD EZADEVD
T, HRACTBBREOEMEMN L &EhTuw
fo 2 & A (B EA200cc AT S0k 9D =D
HpDELELTEbhLb D EBbR S,

—7F, RS OBEL R THRD & HET62F] D
VI fE Bl L RVE L BRERAT 21T e, 3661
DOREBEIMFIC I\ TEI4H (39%) wERdin
BlOEIECESNTH-Te s EWEL, FOH
BERELRFChVWEBRY A A v EL0FHBEIC
L BB THAS LIEHLTV5Y, Zohib
DHEXHRFAL SDIMMFORE L D LE
BATOHKFOLBHENSE DI THSD, ZOk
5 IR A X DICED B dItiZ T TR lR

(16)

Wi 3t 3 5 BhIRE R HRE

X SR ErEE 2 I 2R T5 2 L%,
RESZ ER LA+ o (TR TR Bk W1 oD JiR R v BE -
LTWw5b o LB S h e oBiky ZEeT
B ENMNBEICRBITTHS,

% 72 Remy 5 (i BhAR d1 3 o B2 I 5E 51 38 >
THiBREOERM Y EE =24 A2 HWTTR -
TV 5, Remy b OWMEIT L h iR O B4R
AT 50 B\ TR ENR © pseucdoaneur-
ysm & ADHZ ENHDHOT, HIEBEEIROTES I
AT C It BRI DE 2SR BT, B
BROMBELXTIH Z EHRBL TS, HEBRHG
TIL o ORERBERIZE 2D, SEARFERO
HBIGE T bion X 5 IEFNC I\ TE, BEIMTEHE
DD BNk D ERM 2T S WS ICWET D
bokliHbhb,

(i) ERMfEORPOEB/HL T

BRI W CERMRO BRI LT
WS- FEME Table 6 io/m Lic X 5 S &4
SRAE 5, FiiER% 34, ZRFHEWMFIS5 HFT, <
nHOEBBREMMIL 1 FEL E~4E5» AT
5, D EofEMCcMEIIEN BRI BRI
PlESESTIRER T 4 1(80%), iR
ZOM, ERMEBOFBECROMEVIEETH-
7o

IhbOBRREL, FEITPREICR TR R
vELTCERMN R V—ROEMEHRIIE LR
THFREFR LRI TR R = & 2Bk
L, —JhlikEss (BRIBRERGRS L R O pR 2T
T T BIEEMEIGER) &M IR 3
WA A v e TERN 2T e 2 X~ RO g M
DFIENE Btk d BROFREBLIED T i
CEERFTLLT WA,

—J7 Uflacker LO#HE> 25 L, HEDEF D
91% (68/75) Xfifigs#E T 5 S, Gelfoam x>
eERNOBRORIEABREOBEY LD L, &
e flt D 2% 70 ERERRE S h B no R
2 v b e =k LI AE33fE2441 (73%) i,
¥ o BRI LIRS AR F A 0EE LB
TI3230 2261 (96 %) I B OB M d 2 v b v —
N LR EHE L, #4813 Gelfoam % FI\ T3
BTl ChEHoBMD 2w b r—-A LR

HAERSE $48% #3355



EZF N

WEENB O EREAELT\59,

o THBLBLIERYWHETHILAHKVEL
% Gelfoam # fi\"T BAE %477 T %, Bifio
BREFLLILSWERL, FLLEVWERERD
BT ENHERIE NS,

B KEEER IS T, SEZBIRCH
MBIk s & O FERBIRY IE R L L LT
b, ZORBERBLFET DR FO/NEIREY N
LTI ERELRREETHEEINTV5, #HoTH
MEEFNCR L, 7o & 2k AERYWE %\ T BAE
Tl ThBMOBFRETLHIET S &k
HEETH 299, $k 5o Ivalon %6t L7 BAE

BlOKELIRECIMEOBFRY L TED, Zh
1% Remy & @ Gelfoamn W 7cHi&G O EHREK L
HEOENRLZ LRIV Ivalon 7r & 0k A SE
BHE % F\ i BAE & icownwTit, Ehic
SHOBEX RF 0o,

BAE DI {EHC BT 5 B oA LT X hib
DHTHhbL, KREVEMEMCHT 5BRFMNIE
Hizh, £F BAEXELL UThhbh b EMA &
Teo TR, L LERMNZES T THHEBNE
BWTHHOT, NARFMPREEE L LRI
BIEFNC 3 W TRABIFBERE B Shhidi
B I8 HERGICIL, ZERATCHEMmME = v b
rR—A LB RRESZIEED 1L, £
MO LRBFHMATFEI R TN T A=A F
N AFED 1 Flic B\ W THARIFERi 2 fTiebhi., &
NORFEHROBICAH Y EALTBAE %75 &
Lick b, MPRSGEARMEED Y 5 S b
MEBRAEER & LI-FEMALL T cEi
LHELTE DY, BAE BEAPFMRNFEIRT
WAHFIICB T LEREFEECRVESL LE2
bhsb,

V. ¥ =

1. WRIMEEFI2160 (K& ST HEREE 6 61, #1% 5 1,
T ASNE L AE 2B, BiRE 16, RN M
78D wwx LEE~23E 0 KE L Bk & M TEERE
RO EReM 2 T8 - 7,

2. WRif & & A ST R & o MR oW
T, BEIMEH200cc L EOHFTRBELTERED

FEFN634F 3 A25H

H L84

(17)

285

EWCEFMESFFHTRLEL, 200cc L FofET
L CTRENEVIMEIEE oM SETT R Y
AL,

3. BRMWEREN L L TKEZBRD Bl
Wikl ~3mm AR L EARERL, WREIEIR
ER LI 2 Plici3bmm BEA A v ¥ 2 #
L, B EEEmkYZERL L 1K1 ~3mm
AARVELRERL, FH5mm Y1 <DL
A ARER LR 2 PIESKRE LBk & MR BIRD
EleMizxfTie-teflthH b, L EOEFICHFHIE
ECKEBEE R EOERREAHERA O hish -
7o,

4, DLEoFET, KEZBIR & £ h St 418
REDR D AT % fF8 TIT 1 » Ao IR R IR, 17
Bl (81%) BDBE DV I o> 58 1k (XM I o> FZ1E o>
EiErB e,

RbFEEDAR 7 & @ non-broncial systemic artery
PIBIRICAERE LTV B HITiE, ChboEiEzR
ko ERFTABLOFEILCEGTH -7,

FE - TERMTOE—BETH 5 IR0 1L D%
RICR W TRRGCH R I BRBAR R 6 hic,

5. ERMEORIEBBRE T, [EZINRIE
OFFTIE 445 (80%) (I ILWE I D FFFe S A
Lhiens, [liksEz 4 615 OSSR R 5 #o Ff
EHECTIREHEEL Abhkho i,

W THERERI LBIERYETH D A K
vENLEHWT BAE 21Tl Th, WIMDOHFH
FRLELBEBEE L LIS WEENRDB L
PHERI & i,

X ik

1) Remy J, Voison C, Dupuis C, et al: Traite-
ment des hemoptysies par embolization de la
circulation sistemique. Ann Radiol 17: 5—16,
1974

2) Wholey MH, Chamorro HA, Rao G, et al:
Bronchial artery embolization for massive
hemoptysis. JAMA 236 : 2501—2504, 1976

3) Remy ], Arnaud A, Fardou H, et al: Treat-
ment of hemoptysis by embolization of bron-
chial arteries. Radiology 122 : 33—37, 1977

4) Magilligan D], Ravipati S, Zayat P, et al:
Massive hemoptysis : Control by transcatheter

bronchial artery embolization. Ann THorac
Surg 32 : 392—400, 1981



286

5) Uflacker, R, Kaemmerer A, Naves C, et al:
Management of massive hemoptysis by brno-
chial artery embolization. Radiology 146: 627
—634, 1983

6) Uflacker R, Kaemmerer A, Picon PD, et al:
Bronchial artery embolization in the manage-
ment of hemoptysis: Technical aspects and
long-term results. Radiology 157: 637—644,
1935

T SARB=, #lfE— | ATERTOERIGH, %
MmEFE~DIGH, B, 26 21—27, 1981

8) hNE=, PILER, F EE, b JEELH
IS ST B IR R AT, ST, 5 465—468,
1983

9 mIFE—BR, ZEHES, M W, i KEEMO
AT ARELBR= v AT E—> = v, HER
B, 9! 669—675, 1985

100 ¥ BT, B @, TEE #, fb o Bicwd
LHRELZBIRERN, BEM, 46 1 1207—1214,
1986

11) Crocco JA, Roney JJ, Frankushen DS, et al:
Massive hemotysis. Arch Intern Med 121 : 495
—498, 1968

12) Garzon AA, Govrin A: Surgical management
of massive hemoptysis: A ten-year experience.
Ann Surg 187 : 267—2T71, 1978

13) Pinet F, Froment JC: Angiography and em-
bolization of the thoracic systemic arteries. In
: Abrams HL, Abrams angiography. Boston,
Little, Brown, 1983, 845—867

14) Grenier P, Cornud F, Lacombe P, et al ;

15)

16)

17

18)

19)

200

21)

Wit it B BINRFEE R

Bron-
chial artery occlusion for severe hemoptysis:
Use of isobutyl-2-cyanoacrylate. AJR 140 : 467
—471, 1983

Naar CA, Soong J, Clore F, et al: Control of
massive hemoptysis by bronchial artery embol-
ization with absolute alcohol. AJR 140: 271
—272, 1983

Ivanick M]J, Thorwarth W, Donhue J, et al :
Infarction of the left main-stem bronchus: A
complication of bronchial artery embolization.
AJR 141 : 535—537, 1983

Vujic I, Pyle R, Hungerford GD, et al: Angio-
graphy and therapeutic blockade in the control
of hemoptysis. Radiology 143: 19—23, 1982
Moore LB, McWey RE, Vujic 1: Massive
hemoptysis: Control by embolization of the
thyrocervical trunk. Radiology 161: 173—174,
1986

Rabinovich JJ: Re-estabolishment of bron-
chial arteries after experimental lung lobe
autotransplantation. J Thorac Cardiovasc Surg
64:119—126, 1972

Vujic 1, Pyle R, Parker E, et al: Control of
massive hemoptysis by embolization of inter-
costal arteries. Radiology 137: 617—620, 1980
Remy ], .emaitre L, Lafitte JJ, et al: Massive
hemoptysis of pulmonary arterial origin : Diag-
nosis and treatment. AJR 143 : 963—969, 1984

(18)

HABRBRIE #48% H35



