
The Korean Journal of Internal Medicine: 19:38-42, 2004

INTRODUCTION

Pulmonary aspergillosis, which is caused by Aspergillus fumi-

gatus, can be classified into 5 categories according to its

pathophysiology, clinical manifestation, and treatment modality.

Allergic bronchopulmonary aspergillosis (ABPA) is characterized

by peripheral blood eosinophilia in patients with bronchial

asthma. Aspergilloma develops when aspergillus colonizes and

grows inside lung cavities and forms a ball-like structure.

Chronic necrotizing aspergillosis is a locally invasive form of

aspergillosis, which involves surrounding lung parenchyme and

pleura. When the systemic inflammatory form of aspergillosis

develops in immunocompromised hosts, it is called invasive

aspergillosis. Finally, hypersensitiveity pneumonitis may develop

after the inhalation of organic particles contaminated by asper-

gillus
1)
.

Aspergilloma is composed of hyphae of Aspergillus, fibrin,

mucus, inflammatory cells, blood, and epithelial cell componen-

ts
2, 3)

. Many cavitary lung diseases -tuberculosis, sarcoidosis,

cavitary tumor, pulmonary fibrosis, bronchiectasis, and histo-

plasmosis - are complicated by aspergilloma. Among these,

pulmonary tuberculosis is the most common cause of cavities

facilitating the development of aspergilloma
2)
. Around 11∼17%

of the cavitary forms of pulmonary tuberculosis have been

reported to be complicated by aspergilloma
5)
. It has also been

reported that aspergilloma can develop in otherwise healthy

lungs. For example, Aspergillus species colonizing the respira-

tory tract can secrete digestive enzymes into the surrounding

Clinical Manifestations and Treatment Outcomes of

Pulmonary Aspergilloma

Sang Hoon Lee, M.D., Byoung Jun Lee, M.D., Do Young Jung, M.D.,

Jin Hee Kim, M.D., Dong Suep Sohn, M.D.
*
, Jong Wook Shin, M.D.,

Jae-Yeol Kim, M.D., In Won Park, M.D. and Byoung Whui Choi, M.D.

Departments of Internal Medicine and Chest Surgery*, College of Medicine, Chung-Ang Univeristy, Seoul, Korea

Background : Pulmonary aspergilloma usually results from the ingrowth of colonized Aspergillus from a

damaged bronchial tree, a pulmonary cyst, or from the cavities of patients with underlying lung diseases. In

the present study, we analyzed the clinical features, diagnostic methods, and managements of 36 patients

with pulmonary aspergilloma.

Methods : Thirty-six patients were diagnosed as having pulmonary aspergilloma at Chung-Ang University

Hospital between February 1988 and February 2000. Their medical records were reviewed retrospectively.

Results : The age of patients (median±SD) was 53.3±11.8 years, the male to female ratio was 2.36:1,

and the most frequent symptom was hemoptysis, which occurred in 24 patients (65%). The most common

underlying disease was pulmonary tuberculosis (81%), and the upper lobes of both lungs were the most

frequently involved sites. Nine patients received a chest CT in the prone position and seven of these

showed a movable fungus ball. Eleven patients were positive for the precipitin antibody to A. fumigatus.

Twenty patients underwent surgical resection, and post-operative complications were reported in seven

cases. The post-operative mortality was 5.6% (2/36).

Conclusion : Pulmonary aspergilloma usually develops in the patients with underlying lung diseases.

Resectional lung surgery is considered the mainstay of therapy for pulmonary aspergilloma. However, this

operation is associated with significant complications and death in some cases. Therefore, it is necessary to

develop reasonable criteria for selection of candidates for such surgery.

Key Words : Aspergilloma, Pulmonary tuberculosis, Hemoptysis

∙Correspondence to : Jae-Yeol Kim, M.D., Department of Internal Medicine, Chung-Ang University Yong-San Hospital, 65-207, Hangangno 3-ga,

Yongsan-gu, 140-757, Seuol, Korea Tel : 82-2-748-9878, Fax : 82-2-798-4757, E-mail : jykimmd@hananet.net



Sang Hoon Lee, et al: Clinical Manifestations and Treatment Outcomes of Pulmonary Aspergilloma

lung parenchyme and create space for the growth of the

fungus ball
6)
.

The clinical manifestations of pulmonary aspergilloma are

diverse, ranging from asymptomatic cases to massive and

sometimes fatal hemoptysis
9)
. Therefore, optimal therapeutic

modalities for aspergilloma are dependent upon clinical presen-

tations. In some cases of aspergilloma, natural dissolution could

occur with the disappearance of clinical symptoms
4)
. However,

in another disease spectrum, emergent thoracotomy is required

because of massive hemoptysis. In the present study, we per-

formed a retrospective analysis upon 36 patients with pul-

monary aspergilloma, with a focus on the treatment modalities

used and their outcomes.

METHODS

This study was based on the medical records of 36

pulmonary aspergilloma patients, from Chung-Ang University

Hospital between February 1988 and February 2000. A

diagnosis of pulmonary aspergilloma was made on the basis of

pathologic examination of biopsied or resected lung specimens

in 26 cases. In 10 cases, the diagnosis was made on the basis

of characteristic radiological manifestations, such as the

air-meniscus-sign or the movability of the fungus ball in the

prone position on Chest CT
10, 11)

. All patients with a radio-

logy-based diagnosis showed a positive result for precipitating

antibody against aspergillus or a positive sputum culture for

aspergillus on at least two occasions. We evaluated demogra-

phic data, clinical manifestations, treatment modalities, and the

outcomes for selected patients using the above criteria.

RESULTS

The ages of patients ranged from 21 to 65 years (median

age±SD; 53.3±11.8), and there were 25 males and 11 females

(M:F=2.36:1) (Figure 1). The chief complaints at the time of visit

were hemoptysis (26 cases, 72%), cough, and dyspnea.

Pulmonary tuberculosis was the most common underlying

disease (24 cases, 66%), followed by bronchiectiasis (3 cases).

There were four cases of aspergilloma unaccompanied by

underlying lung diseases. Patients with pulmonary aspergilloma

also suffered from other chronic non-pulmonary diseases, such

as type 2 diabetes mellitus (2 cases) and chronic hepatitis C (1

case)．The time interval from the diagnosis of tuberculosis to

the manifestation of aspergilloma varied from less than 1 year

to over 10 years. The right upper lobe was the most frequent

site of involvement for pulmonary aspergilloma (15 cases)，

followed by the left upper lobe (12 cases). This site preference

of aspergilloma could be explained by the fact that both upper

lobes are also the most common sites of involvement for

cavitary pulmonary tuberculosis (Figure 2). The air-meniscus

sign by radiography is one of the characteristic findings of

pulmonary aspergilloma, and was found in 16 of the 36 cases

enrolled in the present study (44%). In addition, prone position

chest CT was performed in 9 cases and 7 (78%) showed a

fungus ball that moved on changing position (Figure 3). The

size of the cavities varied from 1 cm to 5 cm in diameter.

However, no significant correlation was found between the size

of the cavity and the amount or frequency of hemoptysis．A

sputum examination was performed in 31 cases, 6 of these

Figure 1. Age and sex distribution of patients with pulmonary

aspergilloma.

Figure 2. Radiograph of the chest showing cavitary lesions with

aspergilloma in the left upper lung field.
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(19%) showed repeated (at least two) positive smear tests for

fungal hyphae and there were 11 cases (36%) of documented

A. fumigatus growth. Eleven of 17 patients (64%) had a positive

serologic test against anti-A. fumigatus precipitating antibody.

As for treatment, surgery was performed in 20 cases (55%),

bronchial artery embolization without surgical treatment was

done in 4 cases (12%), and 12 cases (33%) received conser-

vative medical treatment only. The pulmonary functions of pa-

tients that received surgery were better than those who did not.

The forced expiratory volume in one second (FEV1) of patients

with surgery was 2,473±977 mL (76% of the predicted value),

while those that received non-surgical treatment had a mean

FEV1 of 1,633±420 mL (67.6% of the predicted value) (p<0.05).

Fifteen of the surgical cases (75%) showed and FEV1 of more

than both of 70% of the predicted value and 1,000 mL in

absolute amount. Eight non-surgical patients (50%) showed

FEV1s 60% below the predicted value. This means that patients

with a high reserve of pulmonary function were selected for

surgical treatment. In terms of surgical methods, lobectomy was

performed in 11 cases (55%), segmentectomy was done in

three cases (15%), and combined lobectomy and segmentec-

tomy was performed in four (20%). Combined lobectomy and

wedge resection was the treatment of choice in one case, and

wedge resection was used only in one case. The reported

post-operative complications were bronchopulmonary fistula (2

cases), empyema (2 cases), pneumothorax (2 cases), and

atelectasis (1 case). Two patients died of sepsis after surgery,

so the post-operative mortality was 10%. There was no

reported case of aspergilloma recurrence after surgery. In

contrast, four of seven patients who received bronchial artery

embolization as a first therapy redeveloped hemoptysis. One

patient received three repeated bronchial artery embolization

and the other three patients received one repeated embolization.

DISCUSSION

Ninety five percent of human infections by aspergillus are

caused by Aspergillus fumigatus, making this the most invasive

kind of Aspergillus species. In line with this, only one case of

aspergilloma other than by A. fumigatus was found in the pre-

sent study (which was by A. niger). Most patients with aspergi-

lloma are known to be asymptomatic. Actually many cases are

diagnosed incidentally during medical check-up. Even if there

are symptoms, they usually are nonspecific, i.e., cough, dys-

pnea, and general weakness, and could be explained by the

underlying lung diseases rather than the aspergilloma. However,

because aspergilloma could manifest itself as massive, fatal

hemoptysis, the attending physicians should be vigilant. In the

present study, there were 26 cases of hemoptysis, which

seems a higher prevalence than previously reported
17)
. This

high frequency of hemoptysis could be due to the fact that

patients were registered at a university-affiliated referral hospi-

tal. Hemoptysis in aspergilloma seems to be caused by the

mechanical irritation of the exposed vasculature inside the

cavity by the rolling fungus ball. In addition, chemical agents

such as, hemolytic endotoxin and trypsin-like proteolytic enzy-

mes may also play some role in the development of hemopty-

sis
12, 13）

.

The air-meniscus sign is a well known characteristic radio-

logic finding in aspergilloma
12
. In addition, when the fungus ball

shows mobility upon prone position chest CT, the probability of

aspergilloma is higher
11)
. In line with this, we confirmed the

air-meniscus sign in 44% of patients and mobility of fungus ball

on prone position chest CT in seven of nine cases (78%).

However, it must be noted that absence of characteristic signs

does not rule out the possibility of aspergilloma, and therefore,

other diagnostic modalities (e.g., sputum fungus staining/culture,

or serologic testing) should also be used to ensure the

diagnosis of aspergilloma. Furthermore, air-meniscus sign can

be observed in other conditions such as candidiasis, cocci-

dioidosis, necrotizing lung cancer, lung abscess, and norcardia-

sis. Therefore, the differential diagnosis of pulmonary diseases

with an air-meniscus sign is not always easy, and requires

both experience and a broad knowledge of pulmonary disea-

ses. One more notable radiologic feature was that both upper

lobes were the most frequent sites of involvement by asper-

gilloma. This may be because cavitary pulmonary tuberculosis,

which is the most common underlying disease for aspergilloma,

also usually develops in both upper lobes.

Sputum is easily contaminated by saprophytic fungi, there-

fore, only repeated bouts of positive results for fungal hyphae

Figure 3. CT scan of the chest showing air-meniscus sign in the

left upper lobe.
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should be accepted as a meaningful sign for the diagnosis of

aspergilloma
2)
. In the present study, we confirmed repeated

positive results of 58% for sputum smear testing of fungal

hyphae, which means that sputum study is a valuable suppor-

tive technique for the diagnosis of aspergilloma. Another valua-

ble marker for the diagnosis of aspergilloma is the detection of

precipitating antibody to A. fumigatus by serologic testing. In our

evaluation, the observed positive rate of 64% was lower than

the previously reported rate of 90%. Although it was not easy

to determine the exact reasons for the low positive rate

observed in our patients, generally false negative results were

associated with decreased immunity of patients and/or a redu-

ced A. fumigatus antigenicity due to the extinction of viable

organisms. The final confirmation of aspergilloma can be made

by pathologic examination of resected lung specimens. On

gross examination, aspergilloma looks like a brownish clay ball

(Figure 4) that can be microscopically confirmed as aspergillo-

ma by observing hyphae branching in acute angles (Figure 5).

In patients with aspergilloma and hemoptysis, surgical

resection of the involved lung segment is the treatment of

choice
14-17)

. However, decision making of surgical resection is

often hampered by poor reserve pulmonary function in patients

with aspergilloma. In our study, patients who received surgical

treatment had more favorable preoperative pulmonary function

than those who did not (FEV1 2,473 vs. 1,353 mL). Moreover,

no patient who received surgical resection suffered aspergilloma

recurrence. Therefore, patients with aspergilloma suffering from

repeated bouts of hemoptysis should be considered as candi-

dates for surgical treatment, provided their pulmonary functions

lie within the acceptable range. Repeated bronchial artery em-

bolizations represent the best therapeutic modality for patients

with low pulmonary function reserves. However, bronchial artery

embolization is often followed by collateral vessel formation,

which could provide a nidus for the recurrence of hemo-

ptysis
18-20)

. Modified methods for treating repeated hemoptysis by

aspergilloma have also been reported. Ramirez et al. achieved

good outcomes using transbronchial catheter instillation of am-

photericin-B and potassium iodide into aspergilloma laden

cavities
21)
. Hargis et al. argued that the direct instillation of

amphotericin-B into affected cavities should be considered in

patients with poor lung function
22)
. Although their reports have

been followed by several similar studies in Korea, the long-term

effects of these treatments need to be examined before they

can be approved
23, 24)

．
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