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ABSTRACT 
Background: Embolization of the bronchial artery is one of the non-surgical successful measures to treat hemoptysis 

without surgery. 

Aim of the Work: To evaluate the technique, efficacy, and safety of Bronchial Artery Embolization (BAE) in patients 

with hemoptysis due to cavitary lung lesions. 

Patients and Methods: This study was a reconstructive (retrospective and prospective) cohort study and included 20 

candidates who presented with hemoptysis due to cavitary lung lesions and were refractory to the supportive treatment 

measures during the period between March 2021 and September 2021. The study population was referred from the Chest 

Department to Interventional Radiology Unit, at Ain Shams University Hospitals. 

Results: Massive hemoptysis was seen in 15 patients and recurrent mild-moderate in 5 patients. On imaging, cavitary 

lesions were seen on the left side in 8 patients, the right side in 8 patients, and bilateral involvement in 4 patients. 

Bronchiectatic changes were the predominant pathology seen in 6 patients. Immediate success was achieved in 20 

patients, while recurrence within one month was noted in 4 patients. 13 patients reported experiencing minor problems 

like chest pain, but no serious ones like spinal cord ischemia. 

Conclusion: When a patient has hemoptysis, BAE is a standard technique that is both safe and effective with a very 

low complication rate. 
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INTRODUCTION 
Bleeding from the lower respiratory tract is 

known as hemoptysis. It can range in severity from a 

little spotting to a hemorrhage that poses a serious threat 

to life. Mild (50 mL/24 hr), moderate (50-300 mL/24 

hr), and severe (> 300 mL/24 hr) hemoptysis are the 

three categories (1). 

The most significant causes of hemoptysis 

related to bleeding from bronchial arteries are 

bronchiectasis, tuberculosis, arteriovenous 

malformations, chronic bronchitis, malignancy, 

cavitary lung lesions, and fungus infection. If the 

etiology is unknown, cryptogenic hemoptysis is the 

diagnosis (2). Although bronchoscopy and computed 

tomography (CT) is crucial for determining the source 

and location of bleeding, the angiography approach is 

very crucial since it is both diagnostic and therapeutic 
(3). Cavitary lung lesions, which can include lung 

abscesses, aspergillosis, and post-TB sequelae, 

accounted for 25% of instances of hemoptysis (4). 

Massive hemoptysis has been successfully 

treated using bronchial artery embolization (BAE), 

which has been proven to be both safe and efficient. At 

the one-year follow-up, the recurrence rate after BAE 

can reach 57.5%, particularly in some instances of 

cavitary lesions. Cavitary lesions and aspergilloma are 

thought to have the highest recurrence rates (5). 

Since the last decade of the twentieth century; 

Trans-arterial Embolization (TAE) has emerged as a 

very important treatment modality and a gold standard 

in the management of various kinds of bleeding all over 

the body for example, Cerebral, Upper, and Lower GIT,  

 

Urinary and genital bleeding as well as Hemoptysis. 

TAE in general and BAE specifically are minimally 

invasive procedures that can be done under local 

anesthesia in emergency outpatient. These procedures 

are gaining wide acceptance in all guidelines being safe 

and effective treatment with highly successful both 

technically and clinically with markedly fewer 

complications compared with surgical treatment 

options (1). 

Given its excellent early success rate and 

relatively low risk to the often used alternative 

medicinal and surgical therapies, bronchial artery 

embolization has become a common treatment for 

severe hemoptysis (6). 

The work aimed to evaluate the technique, 

efficacy, and safety of bronchial artery embolization in 

patients with hemoptysis due to cavitary lung lesions 

and referred to the Interventional Radiology Unit, Ain 

Shams University Hospitals. 

 

PATIENTS AND METHODS 
      The current study was a reconstructive 

(retrospective and prospective) cohort study that 

included 20 subjects suffering from hemoptysis as a 

complication of cavitary lung lesion and not responding 

to the routine medical supportive measures from March 

2021 to September 2021. The candidates were referred 

by the chest department to Interventional Radiology 

Unit, at Ain Shams University Hospitals. 
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Inclusion criteria: 
1. Patients have hemoptysis with CT scan 

findings of cavitary lung lesions after patient 

stabilization. 

2. No sex predilection. 

3. Age >18 years. 

Exclusion criteria: 
1. Patients with hemoptysis due to pulmonary 

artery causes e.g., pulmonary embolism. 

2. Hemoptysis due to platelet disorders or 

thrombocytopenia. 

3. Traumatic hemoptysis. 

4. Presence of solid contraindications to 

angiography (Pregnant females, Patients with 

elevated kidney functions (GFR<30), patients 

allergic to contrast) unless life-threatening 

hemoptysis where the procedure is done under 

proper preparation and consenting. 

 

Embolization of the bronchial artery procedure: 

A. Patient preparation: 
o Accurate history collection and thorough clinical 

evaluation. 

o Evaluation of imaging data, including fibro-optic 

bronchoscopy findings and results of chest 

radiography, CT chest, and CT angiography, if 

available, prior to the procedure. 

o A laboratory study including tests for the 

complete blood count, the coagulation profile, 

and kidney function. 

o A thorough examination of the imaging process 

with written informed consent that includes the 

indication, results, and any problems. 

 

Methods: 
     Decisions regarding the best course of therapy and 

the function of embolization were carried out according 

to the results of the CT chest and CT angiography 

performed before the bronchial artery embolization 

process for detecting the cavitary lesions. Plans should 

cover the selection of an access channel, a guide 

catheter, a microcatheter and microwire, an embolic 

agent, and the target vessels that were treated. 

 

o Vascular access phase: This step entails 

inserting a 6F arterial introducer at the right 

femoral artery while the patient is under local 

anesthetic or, in certain circumstances, depending 

on the patient's clinical condition, complete 

anesthesia.  

o Bronchial angiography: Bronchial arteries 

cannulation was done by using a 5 F Cobra 

Catheter that was maneuvered over a hydrophilic 

0.35 F guide wire. 

o To analyze and sort the angiographic design 

pattern that predisposes to hemoptysis, to 

evaluate the vessel's shape at the tip, and to detect 

the existence of vasospasm or vascular dissection 

near the tip, under fluoroscopy, a gentle injection 

of the full syringe of contrast is administered. 

o Micro catheter access phase: A micro-catheter 

was co-axially directed to a point where an 

embolic substance might be provided to the target 

lesion after a stable guide catheter position is 

reached. 

o Embolization phase: Various embolic agents, 

including Embosphere about (500-700 Mm) 

Microspheres, PVA-particles also Gel foam, and 

pushable coils were administered using 

microcatheters to eliminate vascular blush.  

B. Post-procedural precautions/medications: 
o Hemostasis should be obtained by proper 

manual compression technique to the puncture 

site. 

o Bed rest for six hours to decrease the risk of 

puncture site bleeding. 

o Analgesics and broad-spectrum antibiotics. 

1- Risks and complications: 
o Transient chest pain and dysphagia. 

o Contrast media hypersensitivity. 

o Hematoma at the puncture site. 

o Spinal cord ischemia causes paraplegia or 

paraparesis, either temporary or permanent. 

o Radiation exposure. 

2- Procedural outcomes: 

The post-procedural result was assessed on 

some levels, including technical and clinical 

advancement. Control angiographies were examined for 

ultimate obliteration as a technique to evaluate the 

technical success of BAE.  

Clinically, one month following the procedure, 

the candidates' symptoms were revised to detect new 

hemoptysis, the need for another embolization session, 

and the stability of the bleeding cessation. The 

following categories were used to categorize 

complications: (1) Major complications that need an 

extended hospital stay or have long-lasting negative 

effects, like ischemia of the spinal cord. (2) Minor 

issues that could be resolved the same day of admission 

or that might be self-limiting. To the ethics committee, 

no significant negative occurrences were recorded 

during our trial. 

 

Ethical approval: 

      An acceptance from the ethical committee of the 

Radiology Department and the ethical committee of 

the Faculty of Medicine - Ain Shams University and 

NHTMRI was obtained to use the data stored on 

PACS with the patient’s consent to perform lung 

ultrasound. During this investigation, the Declaration 

of Helsinki for Human Beings, the international 

medical association's code of ethics, was observed. 

 

Statistical analysis 
Statistical Package for Social Sciences (SPSS) 

version 25 was used to code, process, and analyze the 

obtained data. The mean, SD, and median (IQR), range 
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formats were used to express quantitative data. The type 

of data collected for each parameter was suitably 

analyzed when the data were provided. 

 

RESULTS 
Demographics: A total of 20 patients presented 

with hemoptysis with radiological evidence of cavitary 

lung lesion referred to the interventional radiology unit, 

Ain Shams university hospitals for bronchial artery 

embolization were included in the study. 

     The ages of the studied population ranged between 

19- 72 years, with a mean of 46.9 years (±16.11). 

Gender: The male-to-female ratio in the research 

sample was 65% to 35%, respectively (Table 1). 

 

Table (1): Distribution of ages and sexes in our research 

  
Mean / 

N 

SD / 

% 

Median 

(IQR) 
Range 

Age  46.90 16.11 
48  

(32 - 62.5) 
(19 - 72) 

Sex 
Male 13 65.0%   

Female 7 35.0%   

 

In our study population, instances involving the 

left upper lung lobe made up nearly 25% of all cases. 

Pathologies with a focus were more common than those 

with a dispersed focus (Table 2). 

 

Table (2): Distribution of lung pathology: 

    N  %  

Distribution 

of lung 

pathology  

Diffuse 

(Bilateral)  

4  20.0%  

Right upper 

lobe 

2  10.0%  

Right middle 

lobe  

1  5.0%  

Right lower 

lobe 

3  15.0%  

Right lower 

and middle 

lobes 

1  5.0%  

Right Lung  1  5.0%  

Left Upper 

lobe 

5  25.0%  

Left lower lobe 3  15.0%  

 

The most typical bronchial configurations were 

right ICBT and left bronchial artery (30% & 19.2%, 

respectively). Three individuals had non-bronchial 

supply coming from the left subclavian artery, right 

internal mammary artery, and right phrenic artery 

(Table 3). 

 

 

 

Table (3): Number of problematic arteries detected 

during catheter angiography in the patients under study. 

Pathologic

al arteries 

  N  %  

Bronchial 

vessels  

Common bronchial 

trunk 

2 7.7 % 

Left bronchial 

artery 

7 30 % 

Intercostal arteries 5 19.2% 

Right ICBT 5 19.2% 

Right bronchial 

artery 

4 15.4

% 

Non 

bronchial 

arteries  

Inferior phrenic 1 3.8 % 

Left subclavian 

artery and its 

branches 

1 3.8 % 

Right internal 

mammary artery 

1 3.8 % 

Table 4 shows the clinical results of BAE, 

which was done on 20 patients. In our study, 100% of 

patients saw immediate success, but 20% experienced 

recurrence within one month. 

 

Table (4): Clinical outcomes 

Clinical outcomes N % 

Immediate clinical success 20 100 

Recurrence within one month 4 20 

The necessity of another embolization 

session 
3 15 

  

Table 4 lists the procedure's potential 

problems. 65% of patients experienced minor problems; 

two suffered post-procedural dysphagia, and another 

patient had a localized hematoma that was treated for 30 

minutes with enough compression. Eight patients were 

treated with heavy analgesics and non-steroidal anti-

inflammatory drugs for their prolonged, severe pain, 

which necessitated their stay for the night. But there was 

no significant difficulty.  

 

Table (4): Post-embolization complication  

Minor complication N % 

Chest pain 8 40% 

Dysphagia 2 10% 

Puncture site hematoma 1 5% 

Contrast allergy 0 0% 

Major complication   

Spinal cord ischemia 0 0% 

Refluxing embolic agent in the 

thoracic aorta 
0 0% 
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CASE 1 

A 51-year-old male patient presented with recurrent episodes of hemoptysis over the last two weeks after the failure of 

conservative medical treatment referred to our Angio unit for embolization. 

 

 

 
Figure (1): CT revealed multiple scattered cavitating lesions, the largest cavitary lesion is seen at the posterior 

segment of the left upper lobe with thickened wall denoting active infection.  

 

 
Figure (2): Digital subtraction angiography (DSA) 

demonstrates parenchymal hypervascularity and left 

bronchial artery tortuosity 

 
Figure (3): Following occlusion with Embosphere, a 

post-embolization angiography showed complete 

elimination of previously detected flush and stasis in the 

left bronchial artery (500- 700 Mm). During the follow-

up, no more hemoptysis attacks were seen. 
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CASE 2 

 
A 60-year-old male with apical right lung cavitary lesion due to old TB with superadding aspergillosis infection, 

presented with massive hemoptysis. 

 
Figure (1): Axial chest CT lung window revealed a right apical cavitary lung lesion with an area of soft tissue density 

which likely represents the aspergilloma.  

 

 

 
Figure (2): DSA revealed a common trunk 

hypertrophied with tortuous right bronchial artery and 

left bronchial artery with distal hypervascularity. 

 

 
Figure (3): The common bronchial trunk's previously 

detected blush and contrast stasis completely vanished, 

according to a post-embolization angiography. 
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DISCUSSION 
Massive hemoptysis that is left untreated can be 

fatal, with a death rate of more than 50%. In the majority 

of patients, bronchial circulation is the primary cause of 

significant hemoptysis. The therapy of recurring and/or 

significant hemoptysis is thought to be beneficial when 

using BAE, a non-invasive procedure (7). 

Initially, control of massive hemoptysis was the 

main application of BAE. To enhance the patient's 

quality of life, it is increasingly utilized in moderate 

hemoptysis and recurring mild hemoptysis (6). 

This study's objective was to appraise the safety 

and effectiveness of BAE for treating hemoptysis in 

patients with cavitary lung lesions, which are one of the 

most frequent causes of the condition. 

Hemoptysis severity is described using a 

variety of terms. Massive hemoptysis was defined in our 

study as coughing up more than 300 ml of blood each 

day. Nearly all of our patients (75%) had significant 

hemoptysis when they arrived, and several of them 

required an immediate BAA and embolization. 

On the contrary, moderate hemoptysis 

represented the majority of patients according to Bhalla 

et al. (6). 

Regarding pulmonary pathology: 
According to Soares Pires et al. (8), 30% of the 

patients in our research had bronchiectasis, which was 

the primary related pulmonary illness. 

15% of the patients we examined were cavitary 

lesions caused by post-TB infection. According to 

Shigemura et al. (9), the most typical cause of 

significant hemoptysis in their investigation was 

pulmonary tuberculosis. 

According to Bhalla et al. (6), 20% of patients 

had an aspergilloma inside an already-existing cavity. 

Only one patient (5% of the total) in our 

research had cancer. That was almost identical to Dabó 

et al. (10) who reported that only (2.3%) of the patients 

who had BAA for embolization developed lung cancer. 

On the other hand, according to Mohamed et al. (11), 

lung cancer was the most often reported cause of 

hemoptysis in patients (46%) 

Only one patient (5%) in our analysis exhibited 

complex cavitary lesion-related cystic fibrosis 

bronchiectasis. However, Pathak et al. (12) showed that 

cystic fibrosis bronchiectasis was the most frequent 

cause of hemoptysis in (42%) of patients. 

This difference is primarily caused by the small 

sample size in our study who met the inclusion criteria 

for cavitary lung lesions, and it may also be related to 

differences in the study population's makeup when the 

study started, and regional variations in the prevalence 

of pulmonary tuberculosis and lung malignancy. 

Therefore, more extensive research is required in our 

region.  

In our investigation, the LBA was the primary 

source of hemoptysis in 30% of patients, the right 

bronchial arteries in 19.2% of cases, the common trunk 

of both BAs in 7.7%, and the right bronchial arteries in 

15.4% of cases. In our investigation, bronchial arteries 

hypertrophy and dilatation were the most prevalent 

catheter angiographic findings and were shown in 

(85%) of patients, whereas Anuradha et al. (13) 

identified them in (72%) of patients. In contrast to the 

current results, which were (15%), Kervancioglu et al. 
(2) had observed bronchial artery dilatation in (53%) 

while they noticed that bronchial-to-pulmonary 

shunting was present in (26%) of patients. 

15% of our patients had systemic collaterals 

that were not bronchial. On the other hand, 50% of the 

patients in the Dabó et al. (10) study had non-bronchial 

systematic collateral. 

Additionally, it has been proposed that BAE 

results are influenced by the properties of embolic 

agents. Patients with hemoptysis have undergone 

selective bronchial and non-bronchial systemic 

embolization of the arteries using a range of embolic 

agents, including PVA, coils, gel foams, and 

microspheres. Each material has unique qualities as 

well as benefits and drawbacks. We were unable to 

compare other embolic agents since PVA was by far the 

most extensively utilized embolic agent in our study. 

According to a comprehensive study, between 

70 and 99% of BAE patients had rapid clinical success 

(defined as the cessation of bleeding within 24 hours 

following BAE or the same hospitalization) (14). 

All of our patients saw instant success, which is 

consistent with our findings. For the immediate 

management of hemoptysis following BAE, two 

retrospective studies(15, 16) demonstrated a success rate 

of 96.0%. 

Nevertheless, recurring hemoptysis persisted as 

a significant issue despite what appeared to be 

substantial bronchial artery embolization. 

Panda et al. (1) defined hemoptysis recurrence 

rate as substantial hemoptysis that occurs after 

discharge and necessitates either hospital admission, 

medical care, or repeat intervention after BAE and 

ranges from 9.8 to 57.5%. 

Following Shao et al. (17) who observed that 

18% of patients experienced a recurrence of bleeding. 

Four of the 20 patients in our research (20%) 

experienced a recurrence of hemoptysis one month after 

BAE. 

Elhusseiny et al. (7) found that the recurrence 

rate of hemoptysis was (44%) in patients. According to 

Kathuria et al. (14), angiographic findings such as the 

existence of non-bronchial systemic collaterals, 

bronchopulmonary shunting, and insufficient initial 

embolization are all linked to significant recurrence 

rates. Bleeding that returns after two weeks of bronchial 

artery embolization are typically caused by insufficient 

embolization, which results from failing to thoroughly 

investigate all problematic veins or failing to embolize 

all arteries, including the collaterals of non-bronchial 

systemic arteries. 
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Various causes of hemoptysis, including 

pulmonary tuberculosis, lung malignancy, 

bronchiectasis, and aspergillosis, are linked to a higher 

likelihood of hemoptysis recurrence, claim multiple 

studies (18, 19). In addition, compared to individuals with 

bronchiectasis, chronic TB patients exhibited more 

extensive NBSA blood supply and higher recurrence 

rates.  

In our analysis, there was no evidence of a 

statistically significant link between the etiology and 

recurrence. 

Technical advancements (super-selective 

method) and increased use of suitable embolic materials 

have led to a progressive decline in the complication 

rate for BAE over time. 

In our study, BAE problems were minimal. The 

most frequent symptom was chest pain, which was 

experienced by 40% of patients and was self-limited 

with conservative treatment. Next in frequency was 

dysphagia, which was experienced by 10% of patients 

and was caused by embolization of the abnormal 

arteries connecting the esophageal and bronchial 

arteries. One patient (5%) experienced a puncture site 

hematoma that was successfully treated with sufficient 

compression. 

Transverse myelitis, bronchial infarction, 

esophagogastric fistula, ischemic colitis, temporary 

cortical blindness, and stroke are among the most 

serious side effects. The most serious of these 

unintended consequences is anterior spinal cord 

ischemia brought on by the unintentional embolization 

of a spinal artery. Numerous research reported major 

issues, however, our investigation did not find any. This 

is most likely a result of the use of super-selective 

embolization, particularly in our study's linkages 

between bronchial arteries and spinal arteries. 

According to Brown and Ray (20), the incidence of 

spinal artery ischemia from BAE is reported to range 

from 1.4% to 6.5%. 

In contrast to the prior study Knott-Craig et al. 
(21) which indicated fatality rates of 9–38% as a result of 

major hemoptysis, no deaths were observed in our 

investigation. In a series that included several patients 

with advanced carcinomas, the highest percentage of 

38% was noted. 

 

CONCLUSION  
- BAE is a tried-and-true method for treating patients 

with hemoptysis that poses a life-threatening 

hazard. It is also utilized in situations of mild to 

severe hemoptysis that recurs, especially when 

medical treatment is ineffective. 

- The more prevalent use of bronchial artery 

embolization has changed how life-threatening 

hemoptysis is managed and how far it has improved 

quality of life. In the acute environment, BAE is 

thought to provide an alternative to surgical 

resection. Following BAE, the incidence of 

recurrence is still significant. As a result, while 

BAE is a useful therapeutic tool, surgical therapy is 

still the only option in some situations, such as 

aspergilloma, which has a high frequency of 

recurrence but in contrast, BAE provides a low 

fatality rate. 

-  
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