
Haemoptysis can be life-threaten-
ing and requires immediate investi-
gation and management. Conserva-
tive management of massive 
haemoptysis carries a mortality rate 
of 50-100% (1). In the past surgery 
was considered as the treatment of 
choice. The mortality rate for surgery 
ranges from 7.1 to 18.2% (2). Mortali
ty can exceed 40% when surgery is 
done as an emergency procedure (2). 
However many patients are not can-
didates suitable for surgery due to 
pre-existing comorbidities and poor 
pulmonary function. Haemoptysis is 
defined as an externalisation of 
blood through the mouth from the 
subglottic region. This is a bleeding 
from the bronchi and not from alveo-
li. There is no place for embolization 
for an alveolar bleeding. Haemopty-
sis may come from the systemic 
circulation (bronchial or not) or 
pulmonary arterial circulation.

80% of bronchial arteries arise 
from the anterior side of the 
descending thoracic aorta facing the 
left main bronchus most commonly 
between the level of T5 and T6 
vertebrae (3). Each bronchial artery 
gives three branches: upper, medium 
and lower. The size of the arteries at 
their origin is 1.5 mm and the lobar 
level from 0.50 to 0.75 mm (4). Their 
anatomy is very variable and has 
been extensively published and 
commented (5), but the most 
common variant was observed only 
in 27% of patients (6).

One of the difficulties of emboliza-
tion is the presence of broncho-bron-
chial anastomoses not always visible 
early in the intervention but which 
imposes a not too proximal emboli-
zation. The most dangerous ones are 
the systemic anastomoses especially 
in the vertebral or subclavian territo-
ries because they can lead to non-
target embolization. It should also be 
reminded that the collateral branch-
es, the anterior spinal artery and the 

perienced interventional radiologists 
familiar with the embolization tech-
niques. A variety of shaped catheters 
can be used for the selective cathe-
terization of the bronchial arteries 
(Cobra, Simmons, Shepherd’s hook, 
Headhunter, Sidewinder,…). Coaxial 
micro catheters are more often use-
ful to achieve a secure position as far 
as possible, in particular to avoid 
non-target embolization of the ante-
rior spinal branch.

Although extravasation of contrast 
medium is considered a specific sign 
of bronchial bleeding, this finding is 
rarely seen and its reported preva-
lence ranges from 3.6% to 10.7% (8, 
9). So the target vessel should be 
identified before the procedure.

The coils are usually avoided 
because embolization may be too 
proximal and prevent further embo-
lization. The coils are used in a par-
ticular situation, as large bronchial 
systemic anastomosis, pulmonary 
AVM, aneurysms pulmonary arteries.

The first choice for embolisation 
material is microparticules.

Experimental study has demon-
strated a bronchopulmonary anasto-
mosis of 325 µm in the human 
lung (10). So the most frequently 
particles used worldwide have 350 to 
500 µm diameter. Gelatin sponge 
should be avoided too due to its re-
solvability that can lead to recanali-
sation and re-bleeding.

Since the first report by Remy et al 
in 1973, the efficacy and safety of 
bronchial and not bronchial artery 
embolisation have been well docu-
mented. Embolisation can provide 
an immediate control of haemopty-
sis in 73%-99% of patients (2, 11, 12, 
13), but recurrence is not uncommon 
occurring in 10%-55,3% (2, 11, 12, 13, 
14).

One should not forget that embo-
lization is a palliative treatment of 
hemoptysis but does not address the 
causal pathology.

As any interventional process, 
bronchial embolization complicate. 
The most common complication is 
chest pain and dysphagia due to 
ischemic phenomenon but more 
often they are transient, reported 
respectively in 24%-91% and 0,7%-
18,2% (14, 15, 16). The most serious 

artery of the lower esophagus that 
cannot be embolized. For a non-
bronchial systemic vascularisation, 
the prerequisite is a pleural symphy-
sis in case of chronic lung disease. 
All arteries of the chest wall can un-
der these conditions participate to 
bronchial vascularisation.

For the etiologic diagnosis and 
localization, endoscopy and CT 
angiography are complementary. 
They allow localization of bleeding in 
90-95% of cases (7). In the acute 
phase, endoscopy must be done 
carefully and perhaps avoided 
because it can cause haemoptysis.

The angio-CT has an essential role 
in the management of haemoptysis. 
It allows to locate the site of bleed-
ing, to determine the mechanism or 
etiology, to visualize the anatomy of 
the systemic arteries and to assess 
the severity of disease.

The CT signs of bleeding are 
ground glass appearance, alveolar 
opacity, atelectasis on clot, systemo-
pulmonary shunt or endobronchial 
extravasation of contrast medium.

The main causes of haemoptysis 
are: Takayasu’s disease, TB cavity, 
excavated cancer, Behcet’s disease, 
aspergillosis, and catheters.

Less than 5% of haemoptyses 
have a pulmonary arterial origin. The 
most common cause of bleeding 
from the pulmonary circulation is 
Rasmussen’s aneurysm, which is a 
pseudoaneurysm due to erosion of a 
peripheral pulmonary artery by 
chronic inflammation. For patients 
with recurrent hemoptysis after 
systemic arterial embolization, it is 
useful to perform pulmonary angio
graphy in particular in case of tuber-
culosis.

The essential and even mandatory 
indication is the presence of a 
necrotic process.

Bronchial artery embolisation 
should be carried out in a dedicated 
vascular interventional suite by ex-

JBR–BTR, 2013, 96: 273-274.

SPECIAL ARTICLE ON THE OCCASION OF IDOR 2013*

Radiology and hemoptysis: Key points
D. Henroteaux1

* Addressing this year the theme of pulmonary disease on the occasion of the 
International Day of Radiology (IDOR) 2013. RBRS joins the initiative of ESR, ACR and 
RSNA to celebrate the contribution of interventional radiology to the management of 
a life-threatening complication of broncho-pulmonary diseases.
1. Vice-president of the RBRS.

henroteaux.indd   273 29/10/13   14:39



274	 JBR–BTR, 2013, 96 (5)	

AJR Am J Roentgenol, 2001, 177: 861-
867.

10.	 Pump K.: Distribution of bronchial 
arteries in human lung. Chest, 1972, 
62: 447-451.

11.	 Remy J., Arnaud A., Fardou H., et al.: 
Treatment of hemoptysis by emboli-
zation of bronchial arteries. Radiolo-
gy, 1997, 122: 33-37.

12.	Poyanli A., Acunas B., Rozanes I., et 
al.: Endovascular therapy in the man-
agement of moderate and massive 
haemoptysis. Br J Radiol, 2007, 80: 
331-336.

13.	Chun J.Y., Belli A.M.: Immediate and 
long-term outcomes of bronchial and 
non-bronchial systemic artery 
embolisation for the management of 
haemoptysis. Eur Radiol., 2010, 20: 
558-565.

14.	Park H.S., Kim Y.I., Kim H.Y., et al.: 
Bronchial artery and systemic artery 
embolization in the management of 
primary lung cancer patients with 
hemoptysis. Cardiovasc Interv Radiol, 
2007, 30: 638-643.

15.	Tonkin I.L., Hanissian A.S., 
Boulden T.F., et al.: Bronchial arterio
graphy and embolotherapy for 
hemoptysis in patients with cystic 
fibrosis. CardioVasc Interv Radiol, 
1991, 14: 241-246.

16.	Cohen A.M., Doershuk C.F., Stern R.C.: 
Bronchial artery embolization to 
control hemoptysis in cystic fibrosis. 
Radiology, 1990, 175: 401-405.

17.	 Tanaka N., Yamakado K., Murashima S., 
et al.: Superselective bronchial artery 
embolization for hemoptysis with a 
coaxial microcatheter system. J Vasc 
Interv Radiol, 1997, 8: 65-70.

2.	Fernando H.C., Stein M., Benfield J.R., 
Link D.P.: Role of bronchial artery 
embolization in the management of 
hemoptysis. Arch Surg, 1998, 133: 
862-866.

3.	Marshall T.J., Jackson J.E.: Vascular 
intervention in the thorax: bronchial 
artery embolization for hemoptysis. 
Eur Radiol, 1997, 7: 1221-1227.

4.	Deffenbach M.E,. Charan N.B., 
Lakshminarayan S., Butler J.: The 
bronchial circulation: small, but a 
vital attribute to the lung. Am Rev 
Respir Dis, 1987, 135: 463-481.

5.	Lippert H., Pabst R.: Bronchial arteries. 
In: Lippert H., Pabst R., eds. Arterial 
variations in man. Munich, Germany: 
Bergmann Verlag, 1985, 18-19.

6.	Cauldwell E.W., Siekert R.G., 
Lininger R.E., Anson B.J.: The bron-
chial arteries: an anatomic study of 
105 human cadavers. Surg Gynecol 
Obstet, 1948, 86: 395- 412.

7.	 Savale L., Parrot A., Khalil A., 
Antoine M., Théodore J., Carette M.F., 
Mayaud C., Farouk M.: Cryptogenic 
hemoptysis. From a benign to life-
treatening pathlogic condition. Am J 
Respir Crit Care Med, 2007, 175: 1181-
1185.

8.	Ramakantan R., Bandekar V.G., 
Gandhi M.S., Aulakh B.G., 
Deshmukh H.L.: Massive hemoptysis 
due to pulmonary tuberculosis: control 
with bronchial artery embolization. 
Radiology, 1996,, 200: 691-694.

9.	Hsiao E.I., Kirsch C.M., Kagawa F.T., 
Wehner J.H., Jensen W.A., 
Baxter R.B.: Utility of fiberoptic 
bronchoscopy before bronchial artery 
embolization for massive hemoptysis. 

complication is the spinal cord 
ischemia due to not-targeted emboli-
sation. Supraselective embolisation 
using microcatheter reduces the risk 
of inadvertent embolisation of the 
anterior medullary artery (17).

Other rare complications are aortic 
and bronchial necrosis, broncho-
oesophageal fistula, non target organ 
embolisation, pulmonary infarction, 
referred pain to the ipsilateral fore-
head and orbit and transient cortical 
blindness.

Hemoptysis constitutes a signi
ficant and often life-threatening 
respiratory emergency. Assessment 
with bronchoscopy and CT is useful 
in localizing the bleeding site and di-
agnosing the underlying cause.

The LC has become essential for 
the management of hemoptysis 
allowing a precise study of the lung 
parenchyma and pulmonary vascu-
lature

Bronchial and nonbronchial sys-
temic artery embolization is a proven 
safe and effective treatment for 
massive and recurrent hemoptysis, 
but recurrent bleeding is not uncom-
mon and can also be treated with a 
new embolization.
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