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Effect of Bronchial Artery Embolization(BAE)
in Management of Massive Hemoptysis

Dong Seung Yeo, M.D., Suk Young Lee, M.D., Dae Seong Hyun, M.D.,
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Jeong Sup Song, M.D., Sung Hak Park, M.D., Ki Tae Kim, M.D.*

Department of Internal Medicine, *Radiology, Catholic University of Korea College of Medicine, Seoul, Korea

Background : Massive and untreated hemoptysis is associated with a mortality of greater than 50 percent.
Since the bleeding is from a bronchial arterial source in the vast majority of patients, embolization of the bron-
chial arteries(BAE) has become an accepted treatment in the management of massive hemoptysis because it a-
chieves immediate control of bleeding in 75 to 90 percent of the patients.

Methods : Between 1990 and 1996, we treated 146 patients with hemoptysis by bronchial artery embolization.
Catheters(4, 5, or 7F) and gelfoam, ivalon, and/or microcoil were used for embolization.

Results ; Pulmonary tuberculosis and related disorders were the most common underlying disease of hemopty-
5is(72.6% ). Immediate success rate to control bleeding within 24hours was 95%, and recurrence rate was 24.7
%. The recurrence rate occured within 6 months after embolization was 63.9%. Initial angiographic findings
such as bilaterality, systemic-pulmonary artery shunt, neovascularity, aneurysm were not statistically correlat-
ed with rebleeding tendency(P>0.05).

Among Initial radiographic findings,only pleural lesions were significantly correlated with rebleeding tenden-
cy(P<0.05). At additional bronchial artery angiograpy done due to rebleeding, recanalization of previous
embolized arteries were 63.9%, and the presence of new feeding arteries were 16.7%, and 19.4% of patients
with rebleeding showed both. The complications such as fever, chest pain, headache, nausea and vomiting,
arrhythmia, paralylytic ileus, transient sensory loss(lower extremities), hypotension, urination difficulty were
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noticed at 40 patients(27.4% ).

Conclusion : We conclude that bronchial artery embolization is relatively safe method achieving immediate

control of massive hemoptysis. At initial angiographic findings, we could not find any predictive factors for sub-

sequent rebleeding. It may warrant further study whether patients with pleural disease have definetely in-

creased rebleeding tendency. (Tuberculosis and Respiratory Diseases 1999, 46 : 53-64)
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Table 1. Age & sex distribution

Age M F Total
<20 1 1 2
21-30 11 7 18
31-40 12 11 23
41-50 33 10 43
51-60 17 8 25
61-70 21 5 26
71-80 3 6 9
Total 98 48 146
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Table 2. Underlying disease of massive hemoptysis

Diseases

Cases(% ) (n=146)

Pulmonary tuberculosis
Inactive,only
+BE*
+aspegilloma
-+ BE +aspergilloma
Active,only
-+BE
+ BE +aspergilloma
Bronchiectasis
Lung cancer
Preumonia
Pulmonary vasculitis
Angiodysplasia
Prieumoconiosis
Empyema with BPF**

Chronic bronchitis

106(72.6)
48(32.9)
17(11.6)
7(4.8)
5(3.4)
20(13.7)
7(4.8)
2(1.4)
29(19.9)
3(2.1)
3(2.1)
1(0.7)
1(0.7)
1(0.7)
1€0.7)
1(0.7)

*BEa : Bronchiectasis

Table 3. Recurrence rate according to embolic
material

No of Pt(%) Recurrence(%)

Gelfoam 52(35.6) 8(15.4)
Coil 3(2.1) 2(66.7)
Ivalon 58(39.7) 17(29.3)
Cotl+Gelfoam 24(16.4) 5(20.8)
Ivalon+ Gelfoam 9(6.2) 4(44.4)

2991 (19.9%), sigke] 394(2.1%), HHe] 34(2.1
%), 718t HERY, HEH o1FAF, AAF, 55,
H7IEA gl A4 1o Ul AZY 9 o]}
adE EHFA v AR AU Ae= .
489 (32.9%), 718A] BHFFo] Y A 17
o, AFdFe] TWtd B4= 74, 71¥A F3E
dEgge] 25 sk Bt 54 vk 254 ¥
2T AU BT 2090(13.7%) A=, 7|HA

**BPF : Broncho-pleural fistula

FAzo| Fukd Age 7o, 7EA @3F% A5
aEo] Tty A7) 29 UrH(Table 2).

Agol| AR MARAZE Ivalong BHEOE A
23 o7} 584)(39.7%)E 7F3 Wk, Gelfoam
w A3 o= 524](35.6%), YT Gelfoam&
Has o= 24¢}(16.4%), Ivalon®} Gelfoam$&
gl o 99(6.2%), TUT AME o 39
(2.1%) °]itH(Table 3).

AR FUMAEE o]88 24 A7 ol o] A He]
HAEEE 95% fon, FF dEF AEY AL
364 (24.7%) ol °©1F 23¢](63.9%)7t 674
4 ool Astglct(Table 4,5). 23jold AL
A= 69 (4.1%) vk A¥e] ALz AR} Al
AR Sz Add e x7)Eo] 234
(63.9%), ME& FA5H FAol 6(16.7%)%
vehgon, £t B3 A$E 74(19.4% )0
(Table 6).
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Table 4. Recurrence rate after bronchial artery embolization

. Cases(%) Recurrence(% )
Diseases (n=146) {n=36)
Pulmonary Tuberculosis 106(72.6) 25(19.4)

Inactive, only 48(32.9) 10(27.8)
+BE* 17(11.6) 5(13.9)
-+ aspegilloma 7(4.8) 3(8.3)
+BE+aspergilloma 5(3.4) 1(2.8)
Active, only 20(13.7) 6(16.7)
+BE 7(4.8) 0(0)
+BE +aspergilloma 2(1.4) 0¢0)
Bronchiectasis 29(19.9) 8(22.2)
Lung cancer 3(2.1) 1(2.8)
Preumonia 3(2.1) 0(0)
Pulmonary vasculitis 100.7) 0(0)
Angiodysplasia 1(0.7) 0(0)
Pneumoconiosis 1(0.7) 0(0)
Empyema with BPF** 1¢0.7) 1(2.8)
Chronic bronchitis 1(0.7) 1(2.8)

*BE : Bronchiectasis **BPF : Broncho-pleural fistula

Table 5. Recurrence of hemoptysis

Time Cases(%)
<24hr 5(13.9)
24hr-1wk 8(22.2)
1wk-1mo 4(11.1)
1mo-6mo 6(16.7)
6mo-1yr 10(27.8)
z1yr 3(8.3)
Total 36(24.7%)

7184 TN AL FHSL 4075 (274%) 9 &
AelA F- 587571 HASH =, ddo] 227 (37.
9%)o2 71 Wi, 5 197(32.8%), 75 4
2A(6.9%), 24 2 FE 37(5.2%), H34 274
(BA4%)coz Jepta, 71El 713, 8%, vhuly 2
A, vixgel, 8l 2 &N, ARFES, A8Y,

sm271%o] 22 144 LAsIAcH(Table 7). &
WYz Fol M wde] WA NeF FF 16.24)
7H(2-24 A7) Foll Uehgth 27) 71BAFY 29
& 2724 A4l giael A HE, AZHEY
-FEa7t Geol QU AL, AAPR BA, TUSF,
230l AHAY 27 2GR F2, ASHEo]
9} SWo BAR A9 T olE EFA AUF
b BT Alolol A R-olE FlolE Holx] Yttt
(Table 8). €% Aghd, A\ ¥o] AlgH AR, 2
Fo] Qe A%, FFFo| FWE A%, wA &3
Zo] FuhE A9, FHy|Eo] BN S BF AR
o} WA Aol fela Jpol Ho)x] egtont
Suto] wuo] Y AL FF Alold @ apolt
QAT (P <0.05)(Table 3, 9). ALL 3 FAjoijA
At 71BA BRAASE APH o7} 234, 54
A&gt o7k 5, REA Mgt AgPF A9} 64
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Table 6. Summary of repeated bronchial artery angiography

. Recanalization New-feeding Both
Patients
23(63.9%) 6(16.7%) 7(19.4%)
Arteries
Bronchial 27 7
Intercostal 4
Int. mammary 2
Lat thoracic 1
Brachiocephalic trunk 1
Thoracoacromial 1
Throcervical trunk 1
Table 7. Complications Aoz dA ¢geny gl rea] FuR, F9d
Complications Cases(%) HG, dAdE, 7B o, WVEAYE, HeF
Fever 22(37.9) 2 F8E59 SolEA AR, AP, 71HA]
Chest pain 19(32.8) 2ol A HEe o 7H] FAE stex I
Headache 4(6.9) & 2L F U AR U350, AREY A
Nausea & Vomiting 3(5.2) A oA Ee 7 B Ao HEY B ol ¥
Arrhythmia 2(3.4) dE HA(72.6%) 013, 71HA] F4Fo] ¥ AA
Other : 2 g 4ot
Coughing LY WFAE S X8t B A APTES 50% ©]
Lower back pain 1(1.7) el Aoz duAch difEe A dolM &
Paralytic ileus 1(1.7) e 718A oA BAgsn 718A FHSAEe
Urination difficulty 1(1.7) 75-90% ¢ FAlA FAHQ] APEHNE e
Sensory loss of lower extremities 1(1.7) F392<Q] o wolEaAT 1712, Zhang
Shoulder pain 1(1.7) 5199 uwo ofahy AW 4H 2ol 914
Hypotension(during procedure)  1(1.7) %2 et e 749-(95%)9 Hisd AEE
Urticaria 1(1.7) Ueh AT
Total 58(100% ) SAE Aen Adsie P I 7SS gvF

o2 A& % B‘*—%fs}zl Qi F 4B ASEE
oy, 2d%= i AEs ] APEsIcH(Table sixlo] AlEteolo s 2-26% 2 Ax|STHY, olaidt

10). e —éi'l -’FE | agdl, st gt 4
g f2 o B gd S0 8 BNe A

- Ast717k Uﬂ-r 01%‘3} oleld Afdz &8 7%

A BHNAEE AlEtnEA £33 BAES Sds

AgozE Ak 7l dRAEE oY B AT, ARE 80-90% A

UgAEe dogs 9,,% 29l
4, AFF, AFFE) Y EE AR B3] glol Aoz Sk HE Ao

w7 &35, 492
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Table 8. Comparision of initial angiographic findings between recurrent and non-recurrent

group.
Initial angiographic
Lo Recurrence Non-recurrence P value
Findings

Bilaterality 14 28 0.14
Hypervascularity 12 24 0.19
Shunt 10 21 0.35
Feeding arteries

only BA 24 64 0.44

BA+NBSA** 12 46 0.44
Aneurysm 3 0.16
Tissue staining 16 0.78
Extravasation 17 0.61

*BA : Bronchial arteries NBSA : Non-bronchial systemic arteries

Table 9. Comparision of initial chest X-ray between recurrent and non-recurrent group.

Initial X-ray findings Recurrence Non-recurrence P value
Cavity 10 17 0.14
Aspergilloma 4 9 0.74
Emphysema 11 0.37
Bronchiectasis 13 32 0.53
Destroyed lung 21 0.81
Pleural lesions 5 <0.05*

*(r=0.28)

Table 10. Clinical course after bronchial artery
embolization.

Outcome Cases

Non-recurrence
Elective operation 4
Death from other cause

Recurrence
Repeated Bronchial Embolization 23
Operation
Conservative
Death

2 424 oot 4% AAs AE HAZe
2 945y 348 2e 292 sl 3
t}. Uflacker5'® 2 ti®F A8&AlA 7184 &9
AAEF 81.8%°AM A7iEe AEEHAIL A%,
18.2% A Mg Aol ATk Huslyw, 2
A3E TS RFHE AN S8R T
0 Feg& LS ABAPE AL sigde, 53
7187 FEAAEs B A AMES Yeh)
of HAGE7} BaFst Batoll A vl - 483 A5
olgtz FAEtgth. Ramakantan$'7& HAddog
Q1% iz Al 7] A8 7|8A FHAAE
o] Algixoj Aol ghrka F43rt.
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Zt 24, ANF 53, AEY, F=r)5o) 42 1
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