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Bronchial and Non-Bronchial Systemic Artery Embolization for
Hemoptysis due to Non-Neoplastic Lung Diseases
Immediate Effect and Long-term Results

Shunichi Matsumoto?, Takashi Kishikawa!, Sho Kudo?, Yoshitomo Matsuo?,
Hozumi Yamada? and Osamu Katoh?
1) Department of Radiology, Saga Medical School
2) Department of Internal Medicine, Saga Medical School

Research Code No. : 506.4

Key Words : Bronchial artery, Therapeutic embolization,
Hemoptysis, fvalon

Forty-four patients with massive or repeated hemoptysis due to nonneoplastic lung diseases were
treated by embolization of the bronchial and nonbronchial systemic arteries with Ivalon particles or a
mixture of Ivalon and gelatin sponge particles during the past five and a half years. Immediate control
of hemoptysis was achieved in 43 patients (98%), and no spinal cord ischemia was ohserved.

Among 30 patients followed for more than 12 months, successful control of hemoptysis was
obtained in 22 (73%). Hemoptysis recurred in eight patients (27%); four underwent repeated
embolotherapy alone, two underwent surgery alone, and two underwent repeated embolization and
surgery. Successful control of hemoptysis was achieved after repeated embolization and/or surgery in
all eight patients.

It is concluded that embolization of bronchial and nonbronchial systemic arteries is an effective
initial treatment for hemoptysis, and good long-term results can be obtained in combination with
surgery.
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Table 1 Summary of the basic pulmonary dis-
eases

No. of patients

Bronchiectasis 10 (8)
Inactive tuberculosis 9 (8
Pulmonary aspergillosis 5 (4)
Pneumonia, lung abscess, pyothorax 5 (D
Chronic bronchitis 4 (4@
Pneumoconiosis I
Atypical mycobacteriosis 1
Wegener's granulomatosis 10
Idiopathic hemoptysis 6 (3)

Total 44(30)

() ! No. of patients with more than 12 months follow-
up after initial embolotherapy (three cases who
underwent surgery without recurrence of
hemoptysis were excluded.)

(18)
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Fig. 1 Thirty-nine year-old female with bronchiectasis in the right middle and
lower lobes admitted for massive hemoptysis. (A) A plain chest film shows
cylindrical dilatation of bronchial trees in the right lower lung field, and
air-fluid levels are noted in the bronchi. (B) Right bronchial angiography
demonstrates moderately increased vascularity. Embolization of the right
bronchial artery was performed using mixture of Ivalon and gelatin sponge
particles. Hemoptysis did not recur after embolization.

Table 2 Summary of angiographic findings

Basic pulmonary disease _ﬁascularity‘ Bronchial & systemic- Non-bronchial systemic
(No. of cases) B + -+ 4 pulmonary arterial shunt arterial supply
Bronchiectasis o 4 1 6 3 8 2
Inactive tuberculosis @ 3 0 6 3 8 2
Pulmonary aspergillosis B 4 0 1 4 5 4
Pneumonia, lung abscess, B 0 0 2 3 4 2
pyothorax
Chronic bronchitis @ 0 1 3 0 3 0
Pneumoconiosis @ 2 0 2 1 3 1
Atypical mycobacteriosis a o 0 1 0 1 0
Wegener’s granulomatosis a o 0 1 0 0 0
Idiopathic hemoptysis 6 2 0 6 0 6 0

*Vascularity (B . increased vascularity in bilateral lung,
-+ . mildly, # . moderately, # | markedly increased)
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Fig. 2 Eighty-one year-old male with inactive tuberculosis admitted for
repeated hemoptysis. (A) A plain chest film shows volume loss of the bilateral
upper lobe and fibrocystic changes in the bilateral lung. (B) Left bronchial
angiography demonstrates increased vascularity and bronchial-pulmonary
arterial shunts in the left upper lung field. The left bronchial artery was
embolized with mixture of Ivalon and gelatin sponge particles. Good long-term

control of hemoptysis was obtained.

AAEREEE #51% #$9%5
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Table 3 Clinical characteristics in thirty patients with long-term follow-up

No. of non-recurrent
hemoptysis (n=22)

No. of recurrent
hemoptysis (n=8)

Quantity of bleeding
~100 (ml/day)
100~500 (ml/day)

500~ (ml/day)

Basic pulmonary disease (No. of cases)
Bronchiectasis [€))
Inactive tuberculosis [€)]
Pulmonary aspergillosis (4)
Chronic bronchitis 4
Lung abscess (€))
Atypical mycobacteriosis [€))
Preumoconiosis a
Idiopathic hemoptysis (&)

5
4 15
1 2
2 6
2 6
3 1
0 4
0 1
1 0
0 1
0 3

Table 4 Initial angiographic findings in thirty

follow-up

patients with long-term

No. of recurrent
hemoptysis (n=8)

No. of non-recurrent
hemoptysis (n=22)

Increased vascularity 5 5
in bilateral lung
Extent of vascularity
Mild 0 2
Moderate 3 15
Marked 5 5
Bronchial & systemic- 8 17
pulmonary arterial shunt
Nonbronchial systemic 5 1
arterial supply
2B EoERNT A T Lo BERAI6 6 (B BRERLBRRIFCH S,
BRMERFMH 2 fl% &) DERBIRICOVWTXH 4) SHHE
5 &, 2HITRIIE O ERBIRIIEAZE L T i A, FHBEETE LA EE % 0 major complica-
4 ITRBHA AR B R (Fig. 4), BE@E L tion (XERR L indr o 7o, AIEHEIRORE 25
bhtc 4 GITRVTh b HEEH O vascularity 1 NEESEYBRSEEO 24055, 1Hid
WECELEA LT\, BRECOHER, & spinal Wada test 23(&t T 5 % O ¥ HER OB ER
BIMO ot 2 0TI BAE# 5 7 B, 487 A, T %17 - 1= (Fig. 5) #%, fhod 1 #¢ix Wada test
BEEOALNI A FITIZ2 ~220 AT, WEIZ o Tz, £6KEEOKE, HB%go
B e B Te o fo, JBINERMTE, BEED minor complication (L4 S itc s, &C—@BHT
Abhic A flcEmE LR UBRYERL, 5% B A NE LT 230 h -7,
THERED 1 FI% KR < 5 HTREELHIRUAN O x =
FIETRBIRD 5 \ 350l 0 KA L BRI HiFT L W& 1Ml 12 3 4 5 BAE (219744E ® Remy & ©
7o, EOREEE Y, W AEE T 5 BAE ©
WEMFEFED] 8 Bl TRERM, BB VXEMRL D BRI TIHRAT S DAL 029 F 7 BR
6 2 At n AFBL TV A0 Fh Mo TRECKZ LI Z O RYPBEIZ OV TOHEMN
TR 349 A25H (21)
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Fig. 3 Sixty-three year-old male with a pulmo-

nary aspergilloma in the left upper lobe ac-
companied with inactive tuberculosis admitted
for massive hemoptysis. Left 5th and 6th intercos-
tal (A), left subclavian (B), and left dorsal thor-
acic (C) angiographies demonstrate markedly
increased wvascularity and systemic-pulmonary
arterial shunts in the left upper lung field. Embol-
ization of the left 5th and 6th intercostal arteries,
the left dorsal thoracic artery and the left lateral
thoracic artery (not shown) was performed with
mixture of Ivalon and gelatin sponge particles.
Good long-term control of hemoptyssis was
obtained in spite of pulmonary aspergillosis.
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Fig. 4 Forty-nine year-old female with a pulmonary aspergilloma accompanied
with inactive tuberculosis admitted for repeated hemoptysis. (A) Right bron-
chial angiography demonstrates markedly increased vascularity in the right
upper and middle lung fields. Embolization of the right bronchial arteries and
the right 5th intercostal artery (not shown) was performed with mixture of
Ivalon and gelation sponge particles. Hemoptysis immediately stopped after
initial embolotherapy, but recurred two months later. (B) Second right bron-
chial angiography demonstrates the recanalized right bronchial arteries. Vas-
cularity of the lesion is reduced compared with the first examination. After
repeated embolization of the right bronchial arteries and the 6th intercostal
artery (not shown) with mixture of Ivalon and gelatin sponge particles, good
control of hemoptysis was obtained.

‘;9. p) h Z) :3)5)6)13)14)-
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Fig. 5 Fifty-five year-old female admitted for
repeated hemoptysis without any underlying lung
diseases. Right bronchial angiography shows
moderately increased vascularity and bronchial-
pulmonary arterial shunt (arrow) in the right
upper lobe. The anterior spinal artery (arrow
head) is opacified from the intercostal artery and
the costocervial trunk. After spinal Wada test,
embolotherapy was performed using mixture of
Ivalon and gelatin sponge particles. Good control
of hemoptysis was obtained and no spinal cord
ischemia was encountered.
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