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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 majorityA 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
Pneumonia
Pulmonary vasculitis
Angiodysplasia
Pneumoconiosis
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 **BPF : Broncho-pleural fistula

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)
Coil+Gelfoam 24(16.4) 5(20.8)
Ivalon+Gelfoam 9(6.2) 4(44.4)

29¢1(19.9%), s1ge] 34)(2.1%), o] 3¢4j(2.1
%), 71t HAHY, ¥ o|YNZF, AW, =F,
T8 DTel 42 14 AUt HEY B o9}
BEE PAFAA HRFA A2 D A9
489 (32.9%), 7184A] &FFo] Fute A= 17
o, s=@Fe] FUHE A9 74, 18R g3
H=dFol BF F¢E A¢x= 54 Aok 54 5
2T AN B 204(13.7%) F3, 78R

FgFo] Futd A9 74, 78X d3=y w=
TFol Tvd 797} 29 QUUH(Table 2).

Aol AHEE MAER 2 Ivalong GEoZ A}
23 o7} 584(39.7%) = 7FF BT, Gelfoam
gk ARR-3 ol 5290(35.6%), ZYH} Gelfoam e
HREY o 2490(16.4%), Ivaloni} Gelfoamg
HeE di= 94(6.2%), ZYT A183F o= 39
(2.1%) o|%lck(Table 3).

7187 FYNAEE o83 2447 o|ule] Y]
AEEL 95% AoH, 3 BEEF AY Age
3601 (24.7%)0)0=H, olF 2341(63.9%)7} 674
4 ool ALslcH(Table 4,5). 23]o)A; At
2= 649(4.1%) Ak Ao ALz 2z} A%
718 FHzYG gl HAH PP AshEo] 234
(63.9%), ML J¥EY YAo| 69(16.7%)=
Yebgen, vt Bl H9E 74(19.4%)o|th
(Table 6).




— D.S. Yeo, et al —

Table 4. Recurrence rate after bronchial artery embolization

i 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)
Pneumonia 3(2.1) 0(0)
Pulmonary vasculitis 1(0.7) 00
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-1lyr 10(27.8)
>1yr 3(8.3)
Total 36(24.7%)

NBA FHAAEe] PHFS 40 (274%)9 &
Aol & 58AF7L BAEF =], LAol 227 (37.
9%)o 2 714 weky, FF 197(32.8%), 75 4
2(6.9%), &A1 ¥ FE 37(5.2%), 39 24
(34%)&02 Uehg, 7e 713, 8%, vhigd &
A, wxgof, A 2 24, 2A3E8F, AEY,

Sogy|gol 44 144 dgsAtk(Table 7). #
WE FolM TP WEAVIE AleF BT 1624
7H(2-24A170) Fo vebstth. 27] 71#ATYH =9
& 2724 Ao dige] FFAHQY A, ASFEY
~g 5zt gl e A, ANEE ¥4, FIF,
28] FAHAHQ 270 29A 9] 7&, MFFFHYel
4¥ 5o AR AS T o8 BFAA ART
3 U AL AlolollM RolF Aolg HolA gttt
(Table 8). ¢ Aghd, A¥ef AR 4HEH, ¥
Bol A& A, FTFol TUE A, 718A ¥
Zo] Suke A4, W7IFo] TE AY 2F AYL
3 v AEE AololA Ff @ Aol HolA| egkent
Seho] Wwle] A A FT Atoldl F 2polrt
212 tH(P <0.05)(Table 3, 9). &g 3 FxlolA
Az} 718A FANHEE AT o7} 234, Fed
A% o7} 5of, BEA 87 AJAF F97} 6
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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 Ao ¥elA glon] M @R FU4F, FUA
Complications Cases(%) S, M3F, 71gAY olg, HAslBxg, e
Fever 22(37.9) % FEETe] Kol AY, YgnA, 7@
Chest pain 19(32.8) BHFol AL Wa2E o 7H ZAALE ST Q9
Headache 4(6.9) & 28 T Ue AT AP0 ARpe) 4o
Nausea & Vomiting 3(5.2) A e 713 Be 9o w HZY o oj¢} ©
Arrhythmia 2(3.4) dE WH(72.6%)01U0L, 71BA GPFo] T WA
Other : 2 WS ol
Coughing 1(1.7) NP YL X8 G AL AMFES 50% o]
Lower back pain 1(1.7) A Aoz FHAUT. diFEe] Foo) oM =
Paralytic ileus 1(1.7) e 7184 oM BAst 7)Bx] SURALL
Urination difficulty 1(1.7) 75-90% ¢ AN FAQ NYEHNE JjALE

Sensory loss of lower extremities 1(1.7)

Shoulder pain 1(1.7)

Hypotension(during procedure) 1(1.7)

Urticaria 1(1.7)
Total 58(100%)
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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 8 21 0.81
Pleural lesions 8 5 <0.05*
*(r=0.28)

Table 10. Clinical course after bronchial artery 2 4eiA g 4% ExolAe A HAge

2 WAl @ E e AHE 2pie &

t}. Uflacker%'?& = AEPRA 7|8 F2

embolization.
Outcome Cases
Non-recurrence
Elective operation 4
Death from other cause 1
Recurrence
Repeated Bronchial Embolization 23
Operation 5
Conservative 6
Death 2

MAEF 81.8%1A A7|HA AN¥aspt AL,
18.2% 1A Age] o] ATy Baslyx, 2
S T3 dFAE BAA 7)FA FHEA
&9 & TP ABAPE AL s, 53
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o] HAGEZt B Bl A o9 #-8-5 X gHhd
olglil F43lch. Ramakantan®'"& Hddoz
Q1% Ui AE¥A= 2] XNE= 718 FY4AE

o] Ajg oo} Friz Bt
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