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Abstract Background: Hemoptysis is defined as the expectoration of blood from the lung alveoli or airways of the lower respiratory 
tract. The currently available approaches for patients with hemoptysis are conservative medical treatment, bronchial artery 
embolisation (BAE) and surgery. Advances in medical imaging, fiberoptic technology, and interventional radiology have 
improved patient outcomes and reduced mortality, bronchial artery embolization (BAE) has emerged as an effective 
minimally invasive means to control massive hemoptysis. In present study we studied bronchial artery embolization at our 
tertiary care hospital with regards to indication, procedure outcome and complications. Material and Methods: : Present 
study was a prospective, observational study conducted in patients with recurrent hemoptysis, not controlled by medical 
therapy, referred for bronchial artery embolization underwent BAE for hemoptysis. Results In present study 52 patients 
underwent BAE at our hospital. 27 % patients had severe life threatening hemoptysis at presentation while remaining 73 
% patients had mild to moderate recurrent hemoptysis. Tuberculosis and it’s sequelae (46%) was most common cause. 
Other major causes were bronchiectasis (15%), acute infections (12%) and tumors / malignancy (10%). On radiological 
imaging we noted that bilateral involvement (48%) was more common followed by right side (31%) and left side (21 %) 
involvement. After identification of abnormal blush or bleeding vessel we embolised it. The number of arteries embolized 
per session were zero to four (mean ± SD=1.39 ±1.13 ). Right intercostobronchial (56%) was the most common culprit 
artery in our study followed by left bronchial (19%), common bronchial (17%) and right bronchial (13%). In present study 
initial success rate of BAE was 83% and the recurrence rate for bleeding at the end of 12 months was 17%. 1 patient had 
bronchial artery dissection, was minor dissection, no additional measures were needed. Conclusion: BAE is a safe and 
effective procedure that can be performed routinely in patients presenting with hemoptysis. It has an excellent short-term 
success rate and an acceptable long-term success rate. The success of BAE procedure depends on operator's skill, bronchial 
anatomy and hemoptysis etiology. BAE can be considered an acceptable alternative therapy for surgery in high risk patients.  
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INTRODUCTION 
Hemoptysis is defined as the expectoration of blood from 
the lung alveoli or airways of the lower respiratory tract. 
Severity of hemoptysis is usually classified based on the 
amount of blood expectorated in 24 h. Hemoptysis is 
classified as mild (<30 ml), moderate (31–100 ml), severe 
(100–600 ml), and massive.1 Nowadays concept of 
massive hemoptysis is challenged by more significant 
clinical factors such as the briskness of bleeding, ability of 
a patient to maintain a patent airway and expectorate 
blood, the swiftness of available therapeutic options, and 
the patient’s underlying physiological reserve. The most 
common causes of hemoptysis vary based on the 
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geographic location of the patient. In India, the most 
common causes of hemoptysis are tuberculosis, acute 
respiratory tract infections, chronic obstructive pulmonary 
disease, malignancy, and bronchiectasis. Hemoptysis 
without a known cause despite extensive investigation by 
both CT and bronchoscopy is termed “cryptogenic 
hemoptysis” and accounts for approximately 20% of 
patients initially presenting with hemoptysis.2 The 
currently available approaches for patients with 
hemoptysis are conservative medical treatment, bronchial 
artery embolisation (BAE) and surgery.3 The treatment of 
choice depends largely on the severity and urgency of the 
circumstances. Advances in medical imaging, fiberoptic 
technology, and interventional radiology have improved 
patient outcomes and reduced mortality, bronchial artery 
embolization (BAE) has emerged as an effective 
minimally invasive means to control massive hemoptysis.4 

In present study we studied bronchial artery embolization 
at our tertiary care hospital with regards to indication, 
procedure outcome and complications. 
 
MATERIAL AND METHODS 
Present study was a prospective, observational study 
conducted in patients underwent BAE for hemoptysis. 
Study was conducted in department of interventional 
radiology, Bharati vidyapeeth medical college and 
hospital. Study period was 2 years (from June 2018 to May 
2020). Study protocol was approved by institutional ethics 
committee. 
Inclusion criteria  
Patients with recurrent hemoptysis, not controlled by 
medical therapy, referred for bronchial artery 
embolization. 
Exclusion criteria  
Deranged renal function; Coagulopathy; Cases with spinal 
artery originating from the culprit bronchial artery, 
 
Clinical records were analyzed for symptoms, duration of 
hemoptysis and the basic disease. Chest radiographs and 

computed tomography (CT) images were analyzed for 
evaluation of etiology and lateralization of abnormalities. 
In non-emergency situation, before the embolization, 
culprit vessel is routinely identified in the CT angiography. 
The procedure is usually performed via a femoral route. 
After obtaining arterial access, flush aortogram was 
obtained to search for bronchial or intercostal arteries 
supplying the diseased lung parenchyma. With the help of 
a descending thoracic aortogram, the exact anatomical 
location of bronchial arteries was detected. Next, selective 
bronchial artery angiography was performed. Abnormal 
angiographic findings such as vessel enlargement and 
tortuosity, parenchymal blushing, shunting to PA or vein, 
aneurysm and contrast extravasation confirm the culprit 
vessel. Cannulation of the culprit vessel was performed 
with the help of a 0.014- 300 cm length wire followed by 
the advancement of microcatheter. Catheter-4 French 
cobra was used in most of the cases, few cases SIM1 
catheter was used. Embolic material used was Polyvinyl 
alcohol (PVA) particles 500 micron. During BAE, in the 
absence of an identified bleeding site, several sensitive 
findings can localise the bleeding source; these include 
vascular hypertrophy and tortuosity, neovascularity, 
hypervascularity, aneurysm formation and shunting 
(bronchial artery to pulmonary vein or bronchial artery to 
pulmonary artery). Follow up was kept for 12 months. The 
normally distributed continuous data, expressed as the 
mean ± the standard deviation (SD) and percentages. 
Statistical analysis was done using descriptive statistics. 
During BAE, in the absence of an identified bleeding site, 
several sensitive findings can localise the bleeding source; 
these include vascular hypertrophy and tortuosity, 
neovascularity, hypervascularity, aneurysm formation and 
shunting (bronchial artery to pulmonary vein or bronchial 
artery to pulmonary artery). Follow up was kept for 12 
months. The normally distributed continuous data, 
expressed as the mean ± the standard deviation (SD) and 
percentages. Statistical analysis was done using descriptive 
statistics.

 
Figure 1: 

CASE1: Bronchial artery embolisation in a case of pulmonary koch's. A-Bronchial angiogram showed hypertrophied two 
bronchial arteries with common trunk on right side with abnormal blush in right lower lobe. 
B-selective cannulation of superior bronchial artery for embolisation with 500 micron PVA particles. C-post embolisation 
of superior branch, only proximal trunck is seen, rest of the artery is completely embolised with PVA particles. D-post 
embolisation of inferior bronchial artery with patent stump. 
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Figure 2: 

CASE 2: Left bronchial artery embolisation in a case of bronchiectasis. A-Hypertrophied bronchial artery with significant 
blush in left lower lobe. B-The magnified view of blush in left lower lobe. C-Post embolisation with PVA particles with 
patent stump. 
 

 
Figure 3: 

CASE3: Left upper lobe mass in 23 years female, causing recurrent hemoptysis. 
Angiogram showed mass supplied by a left 2nd intercostal artery and Hypertrophied bilateral bronchial arteries with 
common origin. The culprit vesels were embolised selectively by 500 micron PVA particles. Patients hemoptysis stopped 
completely.  
 
RESULTS 
In present study 52 patients underwent BAE at our hospital. 27 % patients had severe life threatening hemoptysis at 
presentation while remaining 73 % patients had mild to moderate recurrent hemoptysis. Tuberculosis and it’s sequelae 
(46%) was most common cause. Other major causes were bronchiectasis (15%), acute infections (12%) and tumors / 
malignancy (10%). On radiological imaging we noted that bilateral involvement (48%) was more common followed by 
right side (31%) and left side (21 %) involvement.  

Table 1: Etiology of hemoptysis 
Etiology No. of patients (n-52) Percentage 

Tuberculosis and it’s sequelae 24 46% 
Other 9 17% 

Bronchiectasis 8 15% 
Acute infections 6 12% 

Tumors / Malignancy 5 10% 
After identification of bleeding vessel we embolised it. The number of arteries embolized per session were zero to four 
(mean ± SD=1.39 ±1.13 ). Right intercostobronchial (56%) was the most common culprit artery in our study followed by 
left bronchial (19%), common bronchial (17%) and right bronchial (13%). 
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Table 2: Major arteries involved. 
Artery No. of patients (n-52) Percentage 

Right intercostobronchial 29 56% 
Left bronchial 10 19% 

Common bronchial 9 17% 
Right bronchial 7 13% 

Right intercostal 4 8% 
Left internal mammary artery 4 8% 

Left lateral thoracic 3 6% 
Left intercostal 2 4% 

Left cervicothoracic 2 4% 
Right internal mammary artery 1 2% 

Right inferior phrenic 1 2% 
Right lateral thoracic 1 2% 
Right cervicothoracic 1 2% 

Anomalous artery 1 2% 
Left inferior phrenic 1 2% 

In present study initial success rate of BAE was 83% and the recurrence rate for bleeding at the end of 12 months was 17%. 
1 patient had bronchial artery dissection, was minor dissection, no additional measures were needed. 

 
Table 3: Complications during bronchial artery angiography. 

Complications n (%) No. of patients (n-52) Percentage 
Chest pain 2 4% 

Bronchial artery spasm 2 4% 
Bronchial artery dissection 1 2% 

Hypersensitivity reaction to contrast media 1 2% 
Ozgül MA, Turna A, Yildiz P, Ertan E, Kahraman S, Yilmaz 

 
DISCUSSION 
In fatal hemoptysis, the inciting cause of death is not 
hemorrhagic shock, but asphyxiation from inability to 
oxygenate or ventilate because of hemorrhage flooding the 
airways. The total volume of the conducting airways 
averages 150 mL in adults.5 Therefore, a given hemorrhage 
that may be regarded as mild from another location can 
briskly become life threatening in the airways. Pulmonary 
tuberculosis continues to be a major public health burden 
in developing countries. Tuberculosis still remains the 
most common cause of hemoptysis as evident from 
recently reported studies from India.6,7,8 Similar finding 
was noted in present study. Structural damage caused by 
tubercular bacillus can subsequently result in pooling of 
secretions and infections, resulting in hemoptysis in 
patients with inactive tuberculosis.8 Despite adequate 
treatment, the disease while healing produces fibrosis, 
cavitation, and calcification leaving permanent sequelae in 
the lungs. Hemoptysis can be a result of a variety of 
sequelae and complications such as fibrosis or 
cicatrization, cavities, end-stage lung destruction, 
aspergilloma; airway lesions (including bronchiectasis, 
tracheobronchial stenosis, and broncholithiasis), or 
vascular lesions (including pulmonary or bronchial 
arteritis and thrombosis, bronchial artery dilatation, and 
Rasmussen aneurysm).9 BAE involves the identification of 
bronchial and systemic arteries feeding the diseased lung 

parenchyma using diagnostic angiography. Once 
identified, these are embolized using polyvinyl alcohol 
(PVA) particles, gel foam pledgets, or glue after selective 
catheterization. The value of BAE in controlling massive 
hemoptysis is well documented.10,11  Initially, use of BAE 
was advocated primarily for management of massive 
hemoptysis. However, increasingly it is used in moderate 
hemoptysis and recurrent mild hemoptysis that hampers 
the lifestyle of the patient. 10,11 A variety of embolization 
agents can be used such as 300 to 600 mm polyvinyl 
alcohol particles, trisacryl gelatin microspheres, N-butyl 
cyanoacrylate glue, gelatin sponges, and metallic coils to 
occlude the bronchial vascular supply. Although there are 
many causes of hemoptysis, life-threatening hemoptysis 
requiring intervention most often occurs in the setting of 
chronic inflammatory lung disease, predominantly in cases 
of pulmonary tuberculosis (TB) and bronchiectasis.12 The 
surgical and endovascular therapeutic modalities are main 
treatment options with success rate of 85 to 100 percent in 
endovascular method and relatively lower in surgical 
modality with recurrence rate of 10 to 33 percent.13 In a 
systematic review of BAE, Panda et al.14 examined 22 
studies totaling 3,265 patients and defined the initial 
success rate of BAE from 70% to 99%. However, the 
recurrence rate for bleeding is high, estimated up to 58% 
within 30 days. In present study initial success rate of BAE 
was 83% and the recurrence rate for bleeding was 17%. 
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Inconsistent rebleeding rates have been reported in 
different studies. Fruchter et al.. reported bleeding 
recurrence in 57.7% of patients after successful BAE.15 

Risk factors for recurrence post-BAE include bleeding 
from aspergillomas, TB, bronchiectasis, nonbronchial 
systemic collateral circulation, and bronchopulmonary 
shunting.14,15 BAE failure can be caused by recanalization 
of embolized arteries, incomplete embolization of existing 
arteries, and development of new collateral blood supply.15 
In these cases, BAE should be considered as a temporary 
and adjuvant therapy to surgery or as a specific medical 
therapy. Shigemura et al..,16 reported immediate success in 
controlling hemoptysis in 88% of cases in a series of 55 
patients. Of those, 70% had no evidence of recurrence after 
one year of follow-up. Joseph T et al..,17 noted 82.05% 
first-line success rate of BAE, while the long-term success 
rate was 89.47%, without statistical difference. Long term 
recurrence of haemoptysis was seen in 10.52% of cases. 
Ittrich et al..18 in their narrative review of BAE, have 
emphasized the operator's experience and how the 
“profound knowledge of bronchial anatomy” was related 
to procedural success. Complications of BAE include 
spinal cord injury, subintimal dissection of the aorta 
leading to mediastinal hematoma, arterial perforation by a 
guide wire, transient thoracic pain, shoulder pain and 
dysphagia.19 Minor complications were noted in present 
study. Multidetector row computed tomography (MDCT) 
is useful for visualizing bronchial arteries and detecting 
ectopic origins, particularly when the patient is aged and 
has a tortuous aorta and/or extensive arteriosclerosis.20 
BAE has emerged in recent years as a treatment for severe, 
life-threatening hemoptysis, and has revolutionized the 
management of the disease, providing a reliable, minimally 
invasive tool with excellent diagnostic and therapeutic 
outcomes. 21 Present study was a single institute based 
study with small sample size. Further studies with larger 
sample size are required to attain more definite results. 
 
CONCLUSION 
BAE is a safe and effective procedure that can be 
performed routinely in patients presenting with 
hemoptysis. It has an excellent short-term success rate and 
an acceptable long-term success rate. The success of BAE 
procedure depends on operator's skill, bronchial anatomy 
and hemoptysis etiology. BAE can be considered an 
acceptable alternative therapy for surgery in high risk 
patients.  
 
REFERENCES 

1. Ozgül MA, Turna A, Yildiz P, Ertan E, Kahraman S, 
Yilmaz V. Risk factors and recurrence patterns in 203 
patients with hemoptysis. Tuberk Toraks 2006;54:243‑8 

2. Kervancioglu S, Bayram N, Gelebek Yilmaz F, Sanli M, 
Sirikci A. Radiological findings and outcomes of bronchial 

artery embolization in cryptogenic hemoptysis. J Korean 
Med Sci 2015;30:591-7. 

3. Lee BR, Yu JY, Ban HJ, Oh IJ, Kim KS, Kwon YS, et al.. 
Analysis of patients with hemoptysis in a tertiary referral 
hospital. Tuberc Respir Dis. 2012;73(2):107---14. 

4. Tom LM, Palevsky HI, Holsclaw DS, et al.. Recurrent 
bleeding, survival, and longitudinal pulmonary function 
following bronchial artery embolization for hemoptysis in 
a U.S. adult population. J Vasc Interv Radiol. 
2015;26(12):1806-1813.e1801. 

5. Patwa A, Shah A. Anatomy and physiology of respiratory 
system relevant to anaesthesia. Indian J Anaesth. 
2015;59(9):533-541. 

6. Talwar D, Chudiwal J, Jain R, Kumar S. Massive 
hemoptysis in a respiratory ICU: Causes, interventions and 
outcomes‑Indian study. Crit Care 2012;16 Suppl 1:1‑520. 

7. Nawal SK, Heda MR. Hemoptysis: A prospective analysis 
of 110 cases. Asian J Biomed Pharm Sci 2013;3:1‑3. 

8. Singh SK, Tiwari KK. Etiology of hemoptysis: A 
retrospective study from a tertiary care hospital from 
Northern Madhya Pradesh, India. Indian J Tuberc 
2016;63:44‑7. 

9. Reechaipichitkul W, Latong S. Etiology and treatment 
outcomes of massive hemoptysis. Southeast Asian J Trop 
Med Public Health 2005 Mar;36(2):474-480. 

10. Racil H, RajhiH, Ben NaceurR, ChabbouA, BouechaH, 
MnifN. Endovascular treatment of haemoptysis: medium 
and long-term assessment.DiagnInterv Imaging2013 
Jan;94(1):38-44. 

11. WooS, YoonCJ, Chung JW, KangS-G, JaeHJ, KimH-C, et 
al.. Bronchial artery embolization to control hemoptysis: 
comparison of N-butyl-2-cyanoacrylate and polyvinyl 
alcohol particles. Radiology2013 Nov;269(2):594-602. 

12. Chan VL, So LK, Lam JY, Lau KY, Chan CS, Lin AW, et 
al.. Major haemoptysis in Hong Kong: aetiologies, 
angiographic findings and outcomes of bronchial artery 
embolisation. The international journal of tuberculosis and 
lung disease: the official journal of the International Union 
against Tuberculosis and Lung Disease. 2009; 13(9):1167-
73. 

13. Radchenko C, Alraiyes AH, Shojaee S. A systematic 
approach to the management of massive hemoptysis. J 
Thorac Dis 2017;9(Suppl 10):S1069-S1086. 

14. Panda A, Bhalla AS, Goyal A. Bronchial artery 
embolization in hemoptysis: a systematic review. Diagn 
Interv Radiol. 2017;23(4): 307-317. 

15. Fruchter O, Schneer S, Rusanov V, Belenky A, Kramer 
MR. Bronchial artery embolization for massive 
hemoptysis: long-term follow-up. Asian Cardiovasc 
Thorac Ann. 2015;23(1):55-60. 

16. Shigemura N, Wan IY, Yu SC, Wong RH, Hsin MK, 
Thung HK, Lee TW, Wan S, Underwood MJ, Yim AP: 
Multidisciplinary management of life-threatening massive 
hemoptysis: A 10 year experience. Ann Thorac Surg 2009, 
87:849-853. 

17. Joseph T, Nair S, James PT (2017) Clinical-Radiological, 
Pathological Profile and Treatment Outcome of Patients 
with Haemoptysis. J Pulm Respir Med 7: 437. 

18. Ittrich H, Klose H, Adam G. Radiologic management of 
haemoptysis: diagnostic and interventional bronchial 
arterial embolisation. Rofo 2015;187(4):248-59. 



MedPulse International Journal of Radiology, ISSN: 2579-0927, Online ISSN: 2636 - 4689 Volume 16, Issue 1, October 2020 pp 18-23 

Copyright © 2020, Medpulse Publishing Corporation, MedPulse International Journal of Radiology, Volume 16, Issue 1 October   2020 

19. Swanson KL, Johnson CM, Prakash UB, McKusick MA, 
Andrews JC, Stanton AW: Bronchial artery embolization, 
experience with 54 patients. Chest 2002, 121(3):789-795. 

20. Khalil A, Fartoukh M, Tassart M, Parrot A, Marsault C, 
Carette MF: Role of MDCT in identification of the 

bleeding site and the vessels causing hemoptysis. AJR Am 
J Roentgenol 2007; 188:W117–W125. 

21. Samara et al..: Bronchial artery embolization for 
management of massive cryptogenic hemoptysis: a case 
series. Journal of Medical Case Reports 2011 5:58.

 
 
 
 

Source of Support: None Declared 
Conflict of Interest: None Declared  


