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Table 1. Embolized Vessels (n=85)

Rebleeding(19) Non-Rebleeding(27) Total

Bronchial a. 28 28 56
Non-bronchial 21* 8 29
systemic a.

*P<0.05

/

Cc

Fig. 1. a. Chest radiograph shows destructive changes of left lung in far-advanced pulmonary tuberculosis.
b. Selective left internal mammary angiograph shows neovascularization and stain.
c. Angiograph after embolization with coil shows complete occlusion of the left internal mammary artery.
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Table 2. Angiographic Findings

Rebleeding(19) Non-Rebleeding(27) Total

Hypervascular 19 27 46

Shunt 13* 8 21

Aneurysmal 2 3 5
dilatation

Extravasation 1 1 2

*P<0.05
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Fig. 2. a. Right subclavian angiograph shows numorous col-
lateral vessels and shunts to pulmonary vein (arrow).

b. Post-embolization subclavian angiograph shows near com-
plete occlusion of the collateral vessels and shunt to pulmon-
ary vein.

c. Two months after embolization, angiograph shows recana-
lization of the collateral vessels and shunt to the pulmonary
vein.
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Table 3. Extent of Lesion vs Rebleeding

Rebleeding(%) Non-Rebleeding(%) Total

Chest PA
Minimal 1(5.3) 5(18.6) 6
Moderate 7(36.8) 10(37.0) 17
advanced
Far advanced 11(59.7) 12(44.4) 23

Table 4. Relationships between Duration of Tuberculosis and
Rebleeding, and Collateral Vessels

Period(years) Rebleeding Non-Rebleeding BA/Systemic A.

(19) (27)
1=5 5 8 17/4
5—10 8 9 20/12
>10 6 4 11/11
Unknown 0 6 8/2

] Ffell A= of2] AFellA] vwA F2 AIAE Hast
I 3t} (1—4, 12-15).

A¥ e flgle 2 AZH, ZAAGRAF, A F, S
%, dlgte] F UAQle]x 1 o= 7| H/A] FHFTF, sar-
coidosis, Wt #| &, F3F, 71RAU o) F, *HA 71 #A 4
T TheFst A3So] Eawe] ik (89, 16—17). %=t
2ol A A Zdo] AP FH AUE o] FrH3—4). 7
2] A5 71HA] FH] AFA 23 el 71HA T
5 E§e] A7 71HA] 9 ste] Skt
o] &xtEl o2 yTx] EWe] sldo} =4 23S 7}
2XE2= 15:1),]._,] u]-/sz] /Kl— =2 °]3H ﬂ%o] ul—;\gs].r/}, @™
g Hegte] A¥e| dale] Hr|x dhe=d HAY FTF F
2] g;ﬂE.Du_O/] u]a} _iz_,CL AW =2 alsl] A7l },ﬂ]iu_ﬂv 9]
g2 qls) APsiA =} (2-3,5,18). A A X7 F
o Ade] de2= AR{ FF el v AE A,
2] %° Ay, 284 A3e 3, AV RA FR7F

), 71 9o 7R 4%, A2 AE, WA 7]
,%i‘% | dalo]t} (5).
A gxle] X852 FHAAEo] AP A 27] A
8 A FZFo] Uflacker £(21)°] 77%, Remy S (12)°]
84%, Rabkin 5(16)¢] 91%, Hayakawa 5(26)¢] 86% %
Hay F2 AAE BRagleow FdAx A4 F(3)°]
85.2%°) Z7] A8 &S B4rt ol & At A7] FA o]
o|FAAHA 959 A F72-80%] A7 2HES
Booky ¥3(12 21, 26)5 ubd, A 5(3)L 43.8%, 3
T(4)& F 3% AL B ‘Pﬂuk £ aTellA
Ado] fgle] & AH FHxp FHMAE F 7T/l 4] 46
o% ‘]]9’] 46‘:ﬂ '6‘°ﬂ
gdeomg 41.3%2 AEE WEE

R o)

ol I‘lol'

n°§:2

MY 22 7124%F FEe AT 13
A 1996l 4] A 2 o] 3
Hgieh,

el
&

AR} fe) 29E 272 2= Rabkin 5(16)2
A 2R E 2949 427 7|BA T9 X9 ¥
HNZE 7b] LA zrE s A4, 7 @A T o7}
e, 2949 T F4 4l 78A] FHF ISR
EkA AL (11, 17, 19), £ ARAEE v 4o - =
o A7S APt ?Jr%f)r AL Ef 299 71
E3 272 FAAAEF AEHo] A" At Al
Z23¥o] 9™ Aol BE A, 7 AA 9 A%
o7k 3= iL% AEEo] UNR Aol A B} Bo]
Z= A oH(p<0.05)

o) 5o Szl AEL HlFHEE A SE T3
ZHE 7QdEH A S £33 713X FE 71 #HAF
o] A SHFH o] qlth aHEE MAqA e 7|
A F9 3 /A TN ASFF F 5705, A
4 (Fig. 1), %59, #4554, 949595 =3}
T A AYE ERY F 2 =EAe 5EFH

(costocervical trunk), 73474 5= 7k (thyrocervical trun-
k)S°] 23(2—3) FHFWo]r} Rasmussen aneurysm
(20)9] A% Rax 3 gith Keller 52 8- = =3
2 A== F971 718A Y 8 old= 575
T ASH FHe FFE HE A ASYHe] W
735 159 F 8l A AMETo] AR 204 F 34| = A
E£8 9 Er} A SF FHo] sle AT SR 314
£9(27) ¥ dTFNAE ASF-F99 FF& ¢ %5’&
T AEe] AR AT 491F 21N A 3, A &3]
A" AF 365 NE A& NErt ASH5m
= 7% F71skdtH(p<0.05). waba 7= =
e x|} HAHrt AT YA T 8
2 A7 cH(Table 1).

AEe el = Y AAdeF ?‘H%%«] Al

4}}2—] T 7|3 S x_l]z%o] ol=l A %_/’Exj 41}73%
AHg-o 2 QI3 A E, el A} 7“133, =05 2 &5
T35l e (24, 21), AL YA A 85E
s o] 5 Ao AL A3k o] A
o] & F glemz WAL APsr)A 1-2X17F Ao
vasopressin 22 3 54| AHE-S Tt 7ol 22
31cH(21-22). A E2F F5T4Q Gelfoamo] AH-&-%
BAF 2 F7A dEdd wE NS AEHe]l 2 A
o= o] A FE o (2, 23), 2= A F3)FH A F
(24)9] AF-ollA AAdEA uE A& 2o]7} AA
8] dvka Bustich A F(24)2 AAHAY dHEH =
AEHE 71z B4 A EF 2dsA] Foigt 4l
A %4 kst Exbstd 2dE 427 S Bole A%}
WAEF ofd o] f-E A HL 32 A5 A= 71+
Aol oL st =l € ATelAe Aokt AAER &
AL AEEe] = A9 de AT BFoA A=A
o AESFFHeA o B FAEEE Bl F59} A
25395 9 F5AA e gt A7 Bl A4 A
89| 714 o] Esheh(Table 1, 2).

d

o5
oo

(o

1

|

)]l
(<

—186—



W] Aae] M AZHe g A7}
g ALl A] WHe) Ka
o] A& do] AR
o) Al5o)

o)A 7 =
U EREE S RIS
ol B2} A%, F5%, FFOL
A5} AEde] ldd 4

H

d A$-% vlmste
AYFE AEY) WEs)

B A%e Byo A4

FoRe QT Hx ARk FE SARGE 747
o) 717kl W2 AEPe) HWEE 2 FolE gt ]|
o9 A 2350 o 2o Y3k FFo] o] 7|7be] A5
& @skend, ol 239 AnLFol A A%
o] Als)A A 9o SH<go] %

mh’.
K
=2
lo
ol
N
o
N
rﬂJﬂ

£ AAETAE AUAA e A5 A
T 9 Wo] gAY A5 wWule] JFSAE A7t
of aled B3] s gtolu} Hake] A9 FaAal 5 Yol
Fope] 3ALE AoA A9 mee oprlale] AP S
2 5 g1om(25) $elue} e A% AAue] AYe)
2% g1eld FHAAEFo = Qe R o]
| AN el W) 295 B
e sleR gase-s)

#e] Also] ARSE, 2
AGFE 7B

“*‘ilw‘% XH g%

ofN >

AP 3 ZH-FFho

CEEREEEELSEN
Aed o2 g AL
] 215kl A %Mxﬂ@mﬂ 717&01

)
9 AZFE o 2y E B

—_

rlo
el
-
i
H
N (¢3

da 1 2

1. Uflacker R, Kaemmerer A, Neves C et al. Management of
massive hemoptysis by bronchial artery embolization. Radi-

ology 1983;146:627-634
2. 7[I|é 7!9_7<' pAY=PN| g

2. CHStebAIM S| 85| X| 1988 ;24 :187-195
3 MeE MFT, YBF JIBNSY Mol A ME DE. sty

AMelstE|X| 199228 :505-512
o, 27, WA S UMY BROIN S MFSo| X|2

7| MK S0 MM &S 0|2

o
e

so| x|

=

.,_
-

4. 3

fJ.‘l

“"I S
S 23 2 57| 2&H1992;39:35-41

5. Zol2, UAHS, FAISL XFEE B EXI0|A LA 2o &
Q1= s 2 S57| &2 1987;34(3) :217-222

6. Harley JD, Killien FC, Peck AG. Massive hemoptysis con-

trolled by transcatheter embolization of bronchial arteries.
AJR 1977 ;128:302-307

7. Magilligan DJ, Seetaramaiah R, Pierre Z et al. Massive he-
moptysis; Control by transcatheter bronchial artery embo-
lization. Ann Thorac Surg 1981 ;32 :392-398

— 187 —

10.

11

13.

14.

15.

16.

17.

18.

19,

20.

21.

22.

23.

24.

25.

26.

27.

. Conlan A, Hurwitz S, Krige L et al

ZBS 9| 1 oo o3t Hao| SUMMS

. Garzon AA, Cerruti MM, Golding ME. Exsanguinating hemo-

ptysis. J Thorac Cardivasc Surg 1982 ;84 :829-833

Massive pulmonary
hemoptysis. J Thorac Cardiovasc Surg 1983;85:120-124
MacErlean DP, Gray BJ, FitzGerald MX et al. Bronchial artery
embolization in the control of massive hemoptysis. Br J
Radiol 1979; 52 : 558-561

Remy J, Voisin C, Dupuis C et al.
tysies par embolization de la circulation systemique. Ann
radiology 1974 ;17 :5-16

Traitement des hemop-

. Remy J, Arnaud A, Fardou H et al. Treatment of hemoptysis

by embolization of bronchial arteries. Radiology 1977;
122-33-37

Wholey MH, Chamorro HA, Rao G et al. Bronchial artery
embolizatoin for massive hemoptysis. JAMA 1976;236:
2501-2504

Fellows KE, Stigol L, Schuster S et al. Selective bronchial
arteriography in patient with cystic fibrosis and massive

hemoptysis. Radiology 1975 ;114 :551-556
Mol 218 MY|1EE. SHMNES 0|25 HEo| x| 2. LSt
HrALM Q| ‘%‘-QIXI 1994 ;30(6) : 1029-1034

Rabkin JE, Astafiev VI, Gothman LN et al.

embolization in the management of pulmonary hemorrhage.

Radiology 1987 ;163 :361-365

Vujic |, Pyle R, Parker E et al. Control of massive hemoptysis

by embolization of intercostal arteries. Radiology 1980;137:

617-620

John F, Stoll and Michael

embolization to control hemoptysis.

Radiol 1988;11 :263-269

Moore LB, McWey RE, Vujic I. Massive hemoptysis: Control

by embolization of the thyrocervical trunk. Radiology 1986 ;

161:173-174

Remy J, Smith M, Lemaitre L et al. Treatment of massive

hemoptysis by occlusion of a Rasmussen aneurysm. AJR

1980;135:605-606

Uflacker R, Kaemmerer A, Picon PD et al. Bronchial artery

embolization in the management of hemoptysis:Technical

aspects and long-term results. Radiology 1985 ;157 :637-644

Grenier P, Cornud F, Lacombe P et al. Bronchial artery oc-

clusion for severe hemoptysis:use of isobuty 1-2 cyanoacry-

late. AUR 1983;140:467-571

Mauro MA, Japques PF, Morris S. Bronchial artery embo-

lization for control of hemoptysis. Semin intervent Radiol

1992;9:45-51

2olE, 8Y, 4SS S WY x|=0| ALSE SYYH S| o Fel

Xl CHstebAbMo| S 5| X| 1994 ;31(1) 1 43-48

Joseph ER, Vsevolod |A, Lev NG et al. Transcatheter embo-
lization in the management of pulmonary hemorrhage. Radi-

ology 1987;163 : 361-365

Hayakawa K, Tanaka F, Torizuka T, et al. Bronchial artery

embolization for hemoptysis:immediate and long-term res-
ults. Cardiovasc Intervent Radiol 1992 ;15:154-159

Keller FS, Rosch J, Loflin TG, Nath PH, McElvein RB. Bron-

chial systemic collateral arteries:significance in percu-

taneous embolotherapy for hemoptysis. Radiology 1987 ;164 :

687-692

Transcatheter

A, Bettmann. Bronchial artery
Cardiovasc Intervent



cH

o

bk AR M o] 8F 3] K| 1996 :35(2) : 183~ 188

Journal of the Korean Radiological Society 1996 ; 35(2) : 183~188

Arterial Embolization for Management of Hemoptysis in
Pulmonary Tuberculosis: Factors of Rebleeding'’

Kwan Soo Cho, M.D., Young Ju Kim, M.D., Sung Min Kim, M.D., Ki Joon Sung, M.D.,
Dong Jin Kim, M.D., Joong Wha Park, M.D., Jin Hwan Oh, M.D., Soo Yeon Shim, M.D.

7Department of Diagnostic Radiology, Wonju College of Medicine, Yonsei University

Purpose:To evaluate the effectiveness of arterial embolization in reducing hemoptysis in pulmonary tu-
berculosis, and rebleeding factors after embolization.

Materials and Methods: Fifty-nine patients with massive or recurrent hemoptysis from pulmonary tubercu-
losis were underwent percutaneous transcatheter embolotherapy and thirteen were subsequentyly operated on.
In 46 patients, we retrospectively analyzed on plain chest PA the extent of pulmonary tuberculosis lesions, the
period from initial diagnosis to embolization, and angiographic findings. The extent of lesions shown on plain
chest PA were classified into minimal, moderately advanced, and far advanced. If there was no evidence of
rebleeding after the first embolization, this was regarded as initial success in the control of hemoptysis.
Angiographic findings were classified into hypervascularity, shunt, aneurysmal dilatation, and extravasation.
Using the chi-square test, differences in these findings between rebleeding and non-rebleeding cases were
analysed.

Results: Immediate control of hemoptysis was achieved in 27 (58.7 %) of 46 patients. Hemoptysis recurred in
19 (41.3%) of 46 patients followed up. Rebleeding cases showed more nonbronchial systemic collateral vessels
and shunt than non-rebleeding cases (p<0.05). More advanced lesions of pulmonary tuberculosis on plain
chest PA showed an increased rebleeding rate after embolization, but this was not statistically significant.
There was no correlation between the period from initial diagnosis of pulmonary tuberculosis to embolization
and the rate of rebleeding. But the longer the period, the greater the number of nonbronchial systemic col-
lateral vessels.

Conclusion:In cases with more advanced lesions of pulmonary tuberculosis on plain chest PA and a long
period from initial diagnosis of pulmonary tuberculosis to embolization, angiographic findings showed numer-
ous nonbronchial systemic collateral vessels but increases in the rebleeding rate were ‘statistically not signifi-
cant. The greater the number of nonbronchial systemic collateral vessels and shunt, the higher the rebleeding
rate after embolization.

Index Words : Tuberculosis, pulmonry
Lung, hemorrhage

Arteries, therapeutic blockade
Arteries, bronchial
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