
 

Vol 05(01) page 295 

Successful Embolization in Recurrent Hemoptysis Caused by 
Pulmonary Aspergilloma: A Case Report 

Muli Yaman1, Jani Jane Rohaningsih S1, Ngakan Putu Parsama P1, Dewi Santosaningsih2, 

Achmad Bayhaqi Nasir A3 
1 Department of Pulmonology and Respiratory Medicine, Medical Faculty, Universitas Brawijaya, RSUD Dr. Saiful Anwar 

Malang, Indonesia  
2 Department of Clinical Microbiology, Medical Faculty, Universitas Brawijaya, RSUD Dr. Saiful Anwar Malang, Indonesia 

3 Department of Radiology, Medical Faculty, Universitas Brawijaya, RSUD Dr. Saiful Anwar Malang, Indonesia 

Abstract 

Background: Aspergilloma is a fungal infection that can cause recurrent hemoptysis. One of the treatment 

modalities is embolization, which has a success rate of 85% to 100%, although the recurrence rate may 

reach 10% to 33%. 

Case Illustration: A 29-year-old female came to the emergency ward with recurrent hemoptysis. She had 

a history of tuberculosis with completed treatment 7 years ago. Chest radiography showed left lung tuber-

culosis with emphysematous lung. Chest CT with contrast revealed an air-crescent sign, and culture from 

bronchoalveolar lavage (BAL) showed Aspergillus spp. Then, she was diagnosed with pulmonary asper-

gilloma. Embolization was performed in the left internal mammary artery, and the blushing was decreased 

by 80%. However, the hemoptysis was still recurrent; a second embolization was performed in the left 

supreme intercostal artery, costocervical trunk artery, and bronchial artery, resulting in no blushing. The 

patient had no further episodes of hemoptysis, and her antifungal therapy was changed from fluconazole to 

voriconazole. 

Discussion: Recurrent hemoptysis can be caused by pulmonary aspergilloma. Embolization is usually done 

to reduce bleeding before surgery. The patient had performed embolization 2 times with no further episodes 

of hemoptysis. Surgical resection as a definitive treatment was recommended in this case, but the patient 

refused. Therefore, the patient’s management was optimized using voriconazole and embolization for the 

hemoptysis. 

Conclusion:  Management of recurrent hemoptysis in patients with aspergilloma may include embolization 

and antifungal treatment which give improved clinical outcomes. 
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1. Introduction 

Aspergilloma is a type of noninvasive 

chronic pulmonary aspergillosis. Aspergil-

loma manifests as a fungal ball or mycetoma 

consisting of Aspergillus spp. hyphae, cellu-

lar debris, and mucus.1,2 The prevalence of 
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chronic pulmonary aspergillosis (CPA) var-

ies from 1 case per 100.000 people in devel-

oped countries such as the United States and 

may reach 42.9 cases per 100.000 people in 

some developing countries in Africa. The in-

cidence of aspergilloma in patients with 
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chronic pulmonary aspergillosis is approxi-

mately 25%. The global burden is estimated 

at 1.2 million patients with a higher incidence 

and prevalence in Africa, the western Pacific, 

and Southeast Asia. The incident is far less 

frequent in patients without previous paren-

chymal disease which is only 0.13%.3 Inva-

sive aspergillosis commonly occurs in im-

munocompromised populations, such as pa-

tients with AIDS, neutropenia, long-term cor-

ticosteroid users, and transplant recipients. 

Patients with chronic obstructive pulmonary 

disease, tuberculosis, asthma, lung cancer, 

and sarcoidosis are also at increased risk of 

developing chronic aspergillosis. Globally, it 

is estimated that more than 3 million people 

suffer from CPA and around 1.2 million cases 

of which are thought to be caused by previ-

ously treated pulmonary tuberculosis (PTB).2 

CPA generally affects patients aged 34-65 

years and is more common in men.4  

Aspergillus spp infection into the lungs 

begins with the exposure of fungal spores 

which are ubiquitous in the air into the air-

ways. Aspergillus fumigatus and Aspergillus 

nigger are the most common etiology. Spores 

must pass through the body's defenses includ-

ing mucosal lining and ciliary action (com-

promised in diseases such as cystic fibrosis, 

asthma, and Kartagener) to reach the lungs.1,5 

Nearly 60% of aspergillomas thrive in poorly 

drained, avascular cavities where they attach 

to the wall with their conidia, germinate, and 

cause an inflammatory reaction.6 Macro-

phages recognize key fungal cell wall com-

ponents such as beta-D-glucan and secrete in-

flammatory mediators attracting neutrophils 

to initiate cellular immunity. Many Aspergil-

lus species produce toxic metabolites (afla-

toxin, mycotoxin 3-nitro propionic acid, and 

ochratoxin A) that inhibit the phagocytic ac-

tion of macrophages and neutrophils. Immu-

nosuppression as well as chronic steroid 

treatment can lead to the dysfunction of neu-

trophils and macrophages and a decrease in 

neutrophils which exacerbates the disease.1,5 

The organisms, along with inflammatory de-

bris, form an amorphous mass identified as an 

aspergilloma.6 Vascular invasion may occur 

when surface components of the fungal cell 

bind to components of the vascular wall 

which eventually results in necrosis, infarc-

tion, or bleeding.1,5  

The initial symptoms of aspergillosis are 

sometimes non-specific, such as a dry cough, 

fever, and chest pain. Immunocompromised 

patients often don't even have any fever.6,7,8 

Hemoptysis is the most common clinical 

manifestation, which indicates a pulmonary 

infarction and can be recurrent, may occur 

massively, is difficult to control, and is often 

fatal.2 The diagnosis of CPA is a multi-
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factorial process involving a combination of 

clinical presentation, radiological findings, 

positive culture growth, and serological tests. 

The disease must be present for at least 3 

months and with little/no immune compro-

mise. A definitive diagnosis can be achieved 

by sampling sputum or bronchoalveolar lav-

age and trying to grow the fungus in the cul-

ture, although this has a negligible success 

rate, with studies citing positive rates as low 

as 26% and, therefore, this cannot be used to 

rule out disease.9,10   Only about 7%-10% of 

aspergilloma cases resolve spontaneously 

without treatment.3,6 Difficulties in diagnos-

ing aspergillosis often result in delayed and 

inadequate therapy. One of the treatment mo-

dalities is embolization, which has a success 

rate of 85% to 100%, although the recurrence 

rate may reach 10% to 33%.10 Those with 

persistent symptoms, such as hemoptysis, re-

quire further treatment, for which surgery is 

the gold standard.3,6 Patients with contraindi-

cations or refusing surgery should be treated 

conservatively with systemic or intracavitary 

anti-fungal agents although it has limited ef-

ficacy.2 

We present a case of post-tuberculous as-

pergilloma in a 29-year-old woman with re-

current hemoptysis. We hope this case report 

may provide insight and understanding about 

the risk factors, clinical manifestations, 

diagnosis, various therapeutic options, and 

complications of aspergilloma. 

2. Case  

A 29-year-old female came to the emer-

gency ward with recurrent hemoptysis from 

2017 up to August 2021. She was diagnosed 

with Lung Tuberculosis in 2012 and only 

took her medicine for 28 days. In 2014 she 

was diagnosed with Lung Tuberculosis 

which was confirmed by acid-fast bacilli and 

chest radiography (CXR) and had completed 

her 9-month treatment. Currently, the patient 

has been declared cured with far advanced le-

sions accompanied by multiple cavities. 

Her chest radiography on October 26th, 

2021, showed a cavity with opacity in it, 

forming an air-crescent sign (Figure 1). Chest 

Computed Tomography (CT) angiography 

with contrast on October 21st, 2021, showed 

dilatation and tortuosity in several branches 

of the artery in the left superior thoracic ar-

tery, left apical segmental artery, left bron-

chial artery at the levels T4 and T6, left pos-

terior segmental artery, and left intercostal ar-

tery III and IV (Figure 2).  
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Figure 1. A comparison of CXR taken in Saiful Anwar 

General Hospital on October 26th, 2021 (1a, blue ar-

rows) and December 21st, 2021 (1b, red arrows) 

showed an air-crescent sign at the apex of the left lung 

which had improved. 

 

 
Figure 2. Chest CT Angiography with contrast on Oc-

tober 21st, 2021, showed dilatation and tortuosity in 

several branches of the artery in the left superior tho-

racic artery, left apical segmental artery, left bronchial 

artery at the levels T4 and T6, left posterior segmental 

artery, and left intercostal artery III and IV. 

 

Culture taken from bronchoalveolar lav-

age (BAL) performed on October 15th, 2021, 

showed Aspergillus spp (Figure 3). Xpert 

Mtb Rif sputum was already done on July 3rd, 

2021, and October 27th, 2021, showing nega-

tive results in both tests. 

 

   

Figure 3. BAL culture in the macroscopic examina-

tions showed growth of fungal colony (3a, white ar-

row). Microscopic examination of specimen from 

BAL culture (3b) and sputum (3c) with KOH staining 

showing septate hyphae with long conidiophores car-

rying many spores (black arrow).  

 

 

 

Figure 4. Angiography on the left internal mammary 

artery before (4a) and after (4b) the first embolization 

on October 13th, 2021. Angiography on the left su-

preme intercostal artery before (4c) and after (4d) the 

second embolization on November 2nd, 2021. 
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The patient was then diagnosed with pul-

monary aspergilloma. Embolization was per-

formed on October 13th, 2021, using polyvi-

nyl alcohol (PVA) and gelfoam in the left in-

ternal mammary artery, resulting in de-

creased blushing by 80%. However, the hem-

optysis still recurred, therefore the second 

embolization was performed on November 

2nd, 2021, in the left supreme intercostal ar-

tery, costocervical trunk artery, and bronchial 

artery, resulting in no blushing (Figure 4).  

The patient had no further episodes of 

hemoptysis, and her antifungal therapy was 

switched from Fluconazole to Voriconazole. 

The patient was informed about the plan 

to consult Cardiothoracic Surgery Depart-

ment for left lung lobectomy but the patient 

refused it. 

3. Discussion 

In this case, it was reported that a 29-

year-old woman came with recurrent hemop-

tysis. In theory, the initial symptoms of asper-

gillosis can be non-specific, including dry 

cough and fever, and pleuritic or non-specific 

chest pain.11 Hemoptysis is the most common 

clinical manifestation in symptomatic pa-

tients, reported in 54-87.5% of cases, and 

may turn into massive fatal bleeding in 30% 

of patients.2 The source of bleeding is usually 

bronchial vessels and can be secondary to di-

rect invasion of the lining of the capillary 

walls, release of endotoxins from organisms, 

and mechanical irritation of open vessels in 

the cavity. In rare cases the rapidly growing 

cavity can erode the pleural surface and inter-

costal arteries, causing massive and often fa-

tal hemoptysis which is very difficult to con-

trol.1 

In addition, this patient has had a history 

of lung tuberculosis (TB) in 2012. Currently, 

the patient has been declared cured with far 

advanced lesions accompanied by multiple 

cavities. Aspergillosis is closely related to 

TB. Research from The Research Committee 

of the British Tuberculosis Association 

shows that patients with post-TB cavities 

have a high risk of experiencing fungal colo-

nization, where more than 17% of patients 

with post-TB cavities have radiological my-

cetoma. Fungi grow well in cavities formed 

post-TB because these places contain plenty 

of oxygen and necrotic tissue that supports 

their growth.7,12  

Culture taken from bronchoalveolar lav-

age (BAL) in this patient showed Aspergillus 

spp. Theoretically, the diagnosis of aspergil-

loma is a multi-factorial process involving a 

combination of clinical presentation, radio-

logical findings, positive culture growth, and 

serological tests. A definitive diagnosis can 

be achieved by sampling sputum or bron-

choalveolar lavage and attempting to grow 
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the fungus in culture. However, this has a 

negligible success rate, with studies citing 

positive rates as low as 26% and, therefore, 

these tests cannot be used to rule out the dis-

ease.10 

Meanwhile, other sources state that the 

gold standard for the diagnosis of invasive 

pulmonary aspergillosis is a histopathologi-

cal examination of lung tissue taken by tho-

racoscopic technique or open-lung biopsy. 

The presence of septate, acute, and branching 

hyphae that invade the lung tissue along with 

positive culture results for Aspergillus at the 

same site, can diagnose IPA. Histopathologi-

cal examination also has the advantage of be-

ing able to rule out differential diagnoses 

such as malignancy or other non-fungal in-

fectious diseases.13 

The patient was also examined by chest 

radiography showing an air crescent sign or 

fungus ball appearance. Chest radiography is 

often the first diagnostic test ordered in a 

symptomatic patient. This examination 

shows predominantly the left upper lobe cav-

ity with opacity in it, forming an air crescent 

sign. Chest CT scan may assist in determin-

ing cavity wall thickness, architectural distor-

tion and inflammation of the surrounding pa-

renchyma and pleura, the relationship of the 

mycetoma to the surrounding vessels as well 

as the nature of neovascularization in both the 

pulmonary parenchyma and parietal pleura. 

In the clinically relevant setting, characteris-

tic chest CT findings combined with the pres-

ence of microbes in sputum culture and sero-

logical evidence (serum antibodies) confirm 

the diagnosis.10,14  

One of the treatment modalities is embo-

lization. Embolization was performed twice 

in this patient. Embolization was performed 

using PVA (Polyvinyl Alcohol) and Gelfoam 

in the Left internal mammary artery, and the 

blushing was decreased by 80%. But, the 

hemoptysis was still recurrent; a second em-

bolization was performed with no blushing. 

Bronchial artery embolization is the preferred 

approach for patients with massive hemopty-

sis both as first-line treatment and as a bridge 

to more definitive surgical resection. How-

ever, in advanced disease, architectural dis-

tortions, neovascularization, and multiple 

vascular sources often make identification 

and control a challenging task.10 

The source of hemoptysis is the bron-

chial circulation in 90% of cases, although 

various branches of the thoracic and ab-

dominal aorta can provide collateral supply to 

the interstitial and bronchi rarely in 10%. 

Identification and differentiation of ectopic 

or orthotopic bronchial arteries can be chal-

lenging even on a bronchial arteriogram. 

Bronchial artery branches tend to follow a 
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vertical or horizontal path before joining the 

bronchial tree, unlike non-bronchial collat-

erals which follow trans-pleural pathways not 

following the bronchial tree. In 70% of cases, 

the bronchial arteries arise from the descend-

ing thoracic aorta at segments T5-T6, with 

variants arising from the aortic arch or as-

cending aorta and occasionally from other 

aortic branches in the thorax or abdomen. Im-

portant, in the same context, are the pathways 

of the anterior spinal arteries which receive 

collateral from up to eight segmental medul-

lary arteries, ventral to the lower thoracic and 

upper lumbar spinal cord. In addition to sup-

plying the pulmonary interstitium and bron-

chi, the bronchial arteries also provide blood 

flow to the visceral pleura, the middle third of 

the esophagus, the vasa vasorum of the aorta 

and pulmonary arteries, and the mediastinum. 

Therefore, complications and adverse events 

are associated with nontarget embolization 

and transient vascular obstruction of other 

mediastinal structures. Transient chest pain 

and dysphagia are the most frequently re-

ported side effects and are usually self-lim-

ited.10 

This patient was previously taking flu-

conazole 150 mg once a day for 21 days. 

When admitted to our hospital, after BAL 

culture was taken and confirmed Aspergillus 

Spp, the anti-fungal agent was switched to 

Voriconazole inj 2x300 mg on the first day, 

continued 2x200 mg (D2-D9) in first admis-

sion, stopped because of increasing of Liver 

Enzyme > 5x. On the second admission on 

December 15th, 2021, the patient got treated 

with Voriconazole inj 2x200 mg until the 8th 

day, stopped again because of increasing of 

liver enzyme >5x, after 5 days, the liver en-

zyme already getting normal, and peroral 

Voriconazole 1x200 mg was given until 14th 

day. Voriconazole is an alternative oral agent 

to itraconazole and is indicated to treat re-

sistant strains of Aspergillus fumigatus. It has 

demonstrated efficacy against invasive pul-

monary aspergillosis in a landmark 2002 

study in which 144 and 133 patients with in-

vasive pulmonary aspergillosis were treated 

with voriconazole and amphotericin B, re-

spectively, in a large unblinded randomized 

trial. As many as 52.8% of the voriconazole 

group had complete or partial resolution of 

clinical signs and symptoms at 12 weeks, 

compared with 31.6% in the amphotericin B 

group. Furthermore, the 12-week survival 

rate was 70.8% and 57.9% for the voricona-

zole and amphotericin B groups, respec-

tively. Meanwhile, the use of voriconazole to 

treat aspergilloma was only reported in three 

case reports in which only 2 of 3 patients 

eventually recovered. IDSA recommends 

voriconazole for pulmonary aspergilloma at a 



Malang Respiratory Journal 

Vol 05(01) page 302 mrj.ub.ac.id| 

dose of 6 mg/kg IV every 12 hours for one 

day, and 4 mg/kg IV every 12 hours thereaf-

ter; Oral therapy can be given in a dose of 

200-300 mg every 12 hours. Azoles have sev-

eral drawbacks that preclude their use as a 

primary treatment for aspergilloma. The 

overall efficacy of itraconazole is below 70% 

and has not been established for voricona-

zole. Furthermore, an extended duration of 

treatment, often more than six months, is re-

quired to clear up the infection and there have 

been cases of recurrence of aspergilloma after 

discontinuation of antifungals. Finally, be-

cause of delayed response, azoles do not help 

treat patients with life-threatening hemopty-

sis.10,15 

The patient was scheduled to have a lo-

bectomy performed by the Cardiothoracic 

Surgery Department, but the patient's family 

refused. Surgical resection is the definitive 

treatment for aspergilloma if the patient has 

good lung function. Surgery should be con-

sidered in massive and recurrent coughing up 

of blood. Segmental resection or just the le-

sion is sufficient, but to completely eradicate 

the disease a lobectomy is needed.12 

4. Conclusion 

Aspergilloma is a fairly rare type of non-

invasive chronic pulmonary aspergillosis. In-

vasive aspergillosis commonly occurs in the 

immunocompromised population and those 

with a history of chronic obstructive pulmo-

nary disease. Patients with post-tuberculous 

cavities are at high risk for fungal coloniza-

tion. Having a history of TB in aspergillosis 

can increase patient morbidity and mortality. 

Hemoptysis is the most common clinical 

manifestation. 

The diagnosis of aspergillosis is consid-

ered difficult because pulmonary mycosis 

rarely causes sudden death, atypical clinical 

symptoms and examination results, and over-

looked risk factors. Patients diagnosed as 

proven aspergillosis if they meet the criteria 

for host factors, and clinical features and 

found Aspergillus spp from the mycological 

examination. 

In this patient, there were risk factors in 

the form of a history of Lung TB, clinical 

symptoms such as recurrent hemoptysis, 

chest radiography, and Chest CT scan with 

contrast showed air crescent sign or fungus 

ball appearance, and BAL culture results 

showing the presence of Aspergillus spp. 

Therefore, the diagnosis of aspergilloma can 

be enforced in this patient. 

Recurrent hemoptysis can be caused by 

pulmonary aspergilloma. Embolization is 

usually done to reduce bleeding before sur-

gery. The patient has been embolized 2 times 

with no episodes of hemoptysis. Management 

of recurrent hemoptysis in patients with 
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aspergilloma includes embolization and anti-

fungal therapy which provides clinical im-

provement. 
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