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a b s t r a c t

Massive hemoptysis has a mortality rate of >50%. The source of massive hemoptysis is the bronchial cir-
culation in the majority of patients. Bronchial artery embolization (BAE) is considered the most effective
non-surgical tool for management of recurrent and/or massive hemoptysis.
Aim: The aim of this study is to assess the efficacy and safety of BAE for management of recurrent and/or
massive hemoptysis.
Methods and Material: This study included 21 patients with recurrent and/or massive hemoptysis as a
prospective cohort study. All patients underwent CXR, MDCT angiography, bronchial catheter angiogra-
phy, and BAE was performed for 16 patients.
Statistical analysis used: Data was analysed using SPSS (Statistical Package for Social Sciences) version 15.
Qualitative data was presented as number and percent.
Results: Fourteen patients were males, 7 females with age ranging from 27–75 years for both, Post-TB
complications (43%) & bronchiectasis (33%) were the most common causes of hemoptysis, followed by
idiopathic hemoptysis (9.5%), lung cancer and mycetoma in (4.8%) for each. Immediate success was
achieved in (100%) of patients, long term success (56%), while recurrence of hemoptysis was observed
in (44%). The most common complication was femoral puncture site pain in (56%) of our patients, fol-
lowed by chest pain (32%), fever & nausea (16%), arterial dissection (16%) of patients, neurological
(12%) and dye reaction (4%).
Conclusions: Bronchial artery embolization is an effective and safe non-surgical procedure for manage-
ment of massive and/or recurrent hemoptysis with no serious complications.
� 2017 The Egyptian Society of Chest Diseases and Tuberculosis. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).

Introduction

Hemoptysis is a common complaint in our daily clinical prac-
tice, which needs further investigations. Hemoptysis is defined as
the coughing of blood-streaked sputum or gross blood that is orig-
inating from the lower respiratory tract [1]. Hemoptysis, when
massive and untreated, has a mortality rate of >50%. In the major-
ity of patients, the source of massive hemoptysis is the bronchial
circulation [2].

Multi-detector CT angiography (MDCTA) of the chest is sensi-
tive, fast & accurate tool in assessment of the etiology of bleeding

into the airways and helps in the management plan. MDCTA is
valuable when compared to fiber-optic bronchoscope (FOB) in
determining the etiology of hemoptysis [3].

The overall goals in treatment of hemoptysis are: control of
bleeding, prevention of aspiration, and treatment of the etiology
[4].

Bronchial artery embolization (BAE) is now considered to be the
first-line therapy to control chronic recurrent mild and moderate
hemoptysis, since its introduction in 1973. Clinical success imme-
diately post-embolization reaches 73–99% of patients. The most
common complications of BAE are chest pain [5].

Our study was conducted to assess the safety & efficacy of bron-
chial arterial angiography in detection of the source of hemoptysis
and bronchial artery embolization for management of recurrent
and/or massive hemoptysis.
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Subjects and methods

This study is a prospective cohort study which included 21
patients who were recruited from pulmonary clinic of Chest Med-
icine Department and underwent bronchial artery angiography
(MDCTA & catheter angiography) and embolization at Department
of Diagnostic Radiology, Imaging and Intervention – Mansoura
University Hospital (MUH), Egypt, in the period from August
2014 to August 2016. 14 patients were males, 7 females with age
ranged from 27–75 years old, with mean age 51.71 ± 11.82 SD
years. Ethical approval has been obtained from Institutional
Research Board (IRB) Ref. No: M163706, Faculty of Medicine –
Mansoura University. Informed written consent was obtained from
each participant in the study after assuring confidentiality.

Age ranged from 27–75 years. One of the following items were
included: 1) Massive hemoptysis, recurrent mild or moderate
hemoptysis inspite of medical treatment, 2) Failure to localize
the source of hemoptysis radiologically and/or bronchoscopically,
3) Patients who can’t tolerate surgical intervention or refused sur-
gery, 4) Pre-operative embolization for control of hemoptysis for
patients that would be operated surgically.

Any patient with one or more of the following criteria were
excluded from our study: 1) Non-pulmonary cause of hemoptysis
(e.g. immunological lung disease, cardiac and vascular diseases,
traumatic hemoptysis, catamenial hemoptysis, and hemoptysis
due to systemic cause e.g. blood diseases), 2) Diagnosed pulmonary
arterio-venous malformations or pulmonary artery aneurysm, 3)
Uncooperative patients, 4) Pregnant patients, 5) Patients with cor-
rectable coagulation profile, 6) Patients with severe renal impair-
ment or renal failure, 7) Patients with severe cardio-pulmonary
disease, 8) Patients with severe ischemia of lower limb, 9) HIV
(Human Immunodeficiency virus) infected patients, 10) Patients
with thoracic aortic aneurysm, 11) Patients with known history
of sensitivity to contrast.

Different embolic materials were used for embolization,
polyvinyl-alcohol particles (Contour; Boston Scientific, Natick,
USA) and acrylic polymer microspheres impregnated with procine
gelatin (Embosphere Microspheres; Biosphere Medical, France).

BAE was performed for 16 patients. BAE couldn’t be performed
in the remaining 5 patients; we couldn’t catheterize the bronchial
arteries in the one patient due to difficult cannulation. The second
patient had normal angiographic appearance of both bronchial
arteries, the third patient had bronchial arterial dissection during
the procedure, while the fourth and fifth patients had abnormal
intercosto-bronchial artery and selective bronchial artery catheter-
ization couldn’t be performed with severe chest pain during the
procedure, so we didn’t embolize the trunk for fear of recurrent
severe chest pain after BAE.

All patients were subjected to the following; a) History taking,
b) Clinical examination (Full general examination and Local chest
examination), c) Laboratory investigations including; complete
blood count, liver functions testing, serum creatinine, coagulation
profile, virology markers, ESR, laboratory assessment of activity
of tuberculosis, and ABG, d) Radiological investigations (plain chest
X-ray, postero-anterior and Multi-detector CT chest angiography, f)
Fiber-Optic bronchoscope, and g) Conventional bronchial arterial
angiography.

Hemoptysis and the severity of subjective hemoptysis were
classified according to Agmy and his colleagues [2] as the
following:

1. Massive hemoptysis was defined as coughing of about 200 ml of
blood/hour in a patient with normal lung function, or produc-
tion of at least 50 ml of blood/hour in a patient with a chronic
respiratory failure.

2. Moderate hemoptysis was defined as �3 attacks of 100 ml of
blood/day within one week.

3. Mild hemoptysis was classified when there was �30 ml of
blood/day or only blood streaked sputum.

We used this classification as it was more specified, detailed
and was used in previous similar study in Egypt.

Bronchial arteriography was carried out via right femoral artery
access in all patients. (Radiofocus introducer II 5Fr; Terumo, Tokyo,
Japan) was used in all patients. No initial descending thoracic aor-
tic angiogram was performed in all patients. A Cobra head C2
catheter 5Fr (Cordis corporation, Florida, USA) and Cobra head C2
5Fr (Angiodynamics, Queensbury, NY, USA) was used for bronchial
arterial catheterization.

Digital subtraction angiography was performed using (Philips
Allura Clarity; Philips medical systems, Netherlands). For angiogra-
phy, 2–4 bottles of non-ionic contrast medium containing Iohexol,
Trometamol, Sodium calcium, Edetate (Omnipaque 300 mg/ml; GE
Healthcare, Ireland Cork, Ireland) were used in all patients.

Angiographic clues to diagnose the bronchial artery as the
potential source of bleeding are; hypertrophic & tortuous bronchial
arteries, parenchymal hypervascularity & neovascularity, shunting
of blood between bronchial to pulmonary artery or vein, aneurys-
mal dilatation of bronchial artery, and extravasation of contrast in
lung parenchyma [6].

Results

This study included 21 patients as a prospective cohort study
that was performed at Chest Medicine Department and Depart-
ment of Diagnostic Radiology, Imaging and Intervention– Man-
soura University Hospital (MUH), Mansoura, Egypt, in the period
from August 2014 to August 2016.

Fourteen patients of total number were males, 7 were females
with age ranging from 27–75 years, with mean age 51.71 ± 11.82
SD years.

The etiology of hemoptysis in the studied patients was illus-
trated in Fig. 1. Bronchiectasis (33.3%) and post-TB complications
(post-TB bronchiectasis & old TB) (43%) were the most common
causes of hemoptysis. As shown in Table 1, right and left bronchial
arteries were the most common bronchial configuration (47.6% &
38.1%) respectively. Conventional catheter angiography findings
were illustrated in Table 2; bronchial arterial hypertrophy and
dilatation were the most common catheter pathological findings
(90.5%), followed by parenchymal hypervascularity and neovascu-
larization (81%). The clinical outcomes after BAE which was per-
formed in 16 patients were demonstrated in Table 3. Immediate
success (one month post-BAE) was achieved in 100% of patients
in our study, while long term success (1–6 months post BAE) was
achieved in (56.3%). The severity of hemoptysis was assessed pre
& post-BAE, and comparison was demonstrated in Fig. 2 and
Table 4. As shown there was high statistical significance between
pre & post-BAE regarding the severity of hemoptysis. The compli-
cations of the procedure were illustrated in Table 5 where femoral
puncture site pain and chest pain were the most common compli-
cations (56% & 32% respectively).

Case presentation: 54 years old male patient, COPD and bilat-
eral cystic bronchiectasis. He complained of moderate hemoptysis
for 20 years pre-BAE with recurrent expectoration of yellowish and
greenish sputum and dyspnoea Fig. 3.

Discussion

Massive and untreated hemoptysis has a mortality rate of >50%.
The source of massive hemoptysis is the bronchial circulation in
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