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Abstract  

Aspergillus species are widely distributed in nature. 

Aspergillus can cause life-threatening invasive pul-

monary aspergillosis (IPA) in patients with impaired 

immune function. IPA is difficult to diagnose because 

the symptoms are nonspecific, and the radiologic 

findings can be various. A 68-year-old female was 

referred to the department of pulmonology for right 

upper chest pain for two weeks. Computed-

tomography (CT) scan showed suspicion of lung 

cancer, then endobronchial ultrasound-guided trans-

bronchial needle aspiration (EBUS-TBNA) was per-

formed. IPA was diagnosed histologically. In Korea, 

this is the first report of IPA diagnosed through EBUS-

TBNA. The role of EBUS-TBNA in the histological 

diagnosis of mass like lung lesions is expected to 

expand. 
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Özet 

Aspergillozis örnekleri doğada yaygın olarak bulun-

maktadır. Aspergillus, immün sistemi bozulmuş hasta-

larda hayatı tehdit eden invazif pulmoner aspergillozi-

se (IPA) neden olabilmektedir. IPA semptomları non-

spesifik ve radyolojik bulguları çeşitli olduğu için 

tanısı zor bir hastalıktır. Göğüs üst kısmında iki hafta-

dır devam ağrı nedeniyle, 68 yaşındaki kadın hasta 

Göğüs Hastalıkları bölümüne yönlendirilmişti. Bilgisa-

yarlı tomografide akciğer kanserinden şüphe edildi. 

Endobronşial ultrason rehberliğinde transbronşial 

iğne aspirasyonu (EBUS-TBİA) yapıldı ve IPA tanısı 

histolojik olarak kondu. Bu, Kore’de EBUS-TBİA ile 

IPA tanısı konan ilk olgu sunumudur. Kitlesel akciğer 

lezyonlarının tanısında EBUS-TBİA’nın rolünün artma-

sı beklenmektedir. 

Anahtar Sözcükler: Endobronşial ultrason rehberliği, 

transbronşial iğne apirasyonu, bronkoskopi, invazif 

pulmoner aspergillozis. 
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Aspergillosis refers to infectious diseases caused by fungi 

of the genus Aspergillus present in the residential envi-

ronment, such as the soil and air (1). Invasive pulmonary 

aspergillosis (IPA) can be a life-threatening infectious 

disease for immunosuppressed patients receiving chemo-

therapy or recipients of stem cell transplantation (2). Early 

diagnosis is very challenging because IPA has similar 

clinical features to the usual respiratory infections (3). 

Clinically, identification of hyphae through a histological 

examination is considered the gold standard of IPA diag-

nosis. Endobronchial ultrasound-guided transbronchial 

needle aspiration (EBUS-TBNA) is a modality that is not 

yet commonly used to obtain the specimen. Detection of 

galactomannan, a component of the cell wall of Aspergil-

lus species, in serum or bronchoalveolar lavage (BAL) 

fluid can also be useful for IPA diagnosis (4). Presently 

described is a rare case of IPA diagnosed in South Korea 

using EBUS-TBNA. 

 

CASE 

A 68-year-old woman presented with pain in her right 

upper chest present for 2 weeks. She worked in a restau-

rant and had no family history of respiratory disease or a 

smoking history. No specific previous disease had been 

diagnosed. She visited a local hospital on August 9, 

2018 with persistent discomfort in the right upper chest. 

Because a chest X-ray revealed a suspicion of lung can-

cer, she visited our hospital. At the time of admission on 

August 12, 2018, her blood pressure was 140/80 mmHg, 

her pulse rate was 67/minute, her respiratory rate was 

16/minute, and her body temperature was 36.5°C. The 

physical examination did not identify a right supraclavicu-

lar lymph node (LN) or right scalene LN. The peripheral 

blood leukocyte counts were 8970/mm
3
 (66.5% neutro-

phils, 3.1% eosinophils, and 22.1% lymphocytes), and 

the platelet counts were 341,000/mm
3
. The blood urea 

nitrogen and serum creatinine level were 21.1mg/dL and 

0.34mg/dL, respectively. The aspartate transaminase and 

alanine aminotransferase level were 14I U/L and 12IU/L, 

respectively. The high sensitivity C-reactive protein value 

recorded was 0.232 mg/dL. On August 13, 2018, a 5-

cm mass-like consolidation was seen in the right upper 

lobe (RUL) area on the chest X-ray. On August 13, 2018, 

a chest computed tomography (CT) showed a mass-like 

consolidation of about 52 mm in the RUL and a low-

density branching structure inside the bronchus. The pos-

sibility of lung cancer and an infectious condition were 

considered (Figure 1). Fungi were not cultured in the 

sputum culture or bronchoscopic washing. On August 14, 

2018, during a bronchoscopy, the right upper bronchus 

showed normal mucosal findings and no endobronchial 

lesion was identified. EBUS-TBNA conducted on the same 

day revealed a round mass 23.6x26.0 mm in size with a 

hypoechoic, homogenous shadow in the right upper high 

paratracheal lesion, and needle aspiration was per-

formed (Figure 2). A histological examination on August 

16, 2018 indicated that the epithelium of the bronchial 

mucosal wall was desquamated and accompanied by 

exudative debris, which is a finding suggesting IPA (Figure 

3). On another histological examination, hyphae that 

were septate and branching to acute angles were con-

firmed, which is also an aspergillosis finding (Figure 4). 

 

 

Figure 1: The coronal view of CT scan shows a mass-like consolidation 

of about 52 mm in the right upper lobe and a low-density branching 

structure inside the bronchus 

 

 

Figure 2: Convex probe EBUS shows a round shape mass with a 

23.6x26.0mm sized hypoechoic homogenous shadow that was found in 

the right upper high paratracheal lesion 
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Figure 3: Histopathologic image. Septated and acute angle branching 

of hyphae with desquamated bronchial mucosal wall and exudative 

debris favoring invasive pulmonary aspergillosis (H&E stain, x200) 

 

Figure 4: Histopathologic image. Fungal hyphae with acute angle 

branching favoring aspergillosis (GMS stain, x1000) 

 

To treat the IPA, intravenous voriconazole was adminis-

tered at a dose of 6 mg/kg q12h x 2 doses for induction 

and 4 mg/kg q12h for maintenance from August 16, 

2018 to September 12, 2018. After treating the IPA with 

voriconazole for 4 weeks, a chest X-ray taken on Septem-

ber 11, 2018 showed a decreased focal consolidation 

lesion in the median portion of the RUL zone (Figure 5). 

After discharge from the hospital, the patient received 

additional voriconazole perorally for 6 weeks.  

 

DISCUSSION 

IPA is an important contributor to death in transplant 

patients and neutropenic patients. Aspergillus fumigatus is 

the most common strain of IPA, accounting for 80% to 

90% of cases, but infection by non-fumigatus species is 

also increasing. Infections caused by Aspergillus flavus or 

Aspergillus terreus have particularly increased (5). How-

ever, since the diagnosis of IPA remains challenging, an 

early diagnosis of IPA in immunocompromised patients is 

very difficult. The symptoms are nonspecific. Fever, cough, 

sputum, pleuritic chest pain or hemoptysis may occur (6). 

In a single-center study of 37 patients in Korea with diag-

nosed IPA, 94.6% of the patients complained of fever and 

chill, 27% of the patients reported cough and sputum, 

10.8% of the patients had hemoptysis, and 10.8% of the 

patients complained of dyspnea (3). 

According to the European Organization for Research 

and Treatment of Cancer criteria, "proven IPA" is diag-

nosed when histopathological evidence of fungal infec-

tion is present. "Probable IPA" is diagnosed when the host 

factor of immunodeficiency and the clinical features and 

mycological criteria seen on CT scan are satisfied. If the 

mycological criteria are not met, it is diagnosed as "pos-

sible IPA" (7). Among the patients diagnosed with IPA, 

"proven IPA" was determined in 2.7%, "probable IPA" in 

59.5%, 

and "possible IPA" in 37.7%. Histological diagnosis of IPA 

can be difficult (3). We performed a transbronchial lung 

biopsy and aspiration with EBUS-TBNA. The epithelium of 

the bronchial mucosal wall was not visible and necrotic 

materials were present, which was consistent with invasive 

aspergillosis.  

Significant events in the histological features of lungs 

infected by Aspergillus occur early in the infection. Pul-

monary macrophages can be used to establish the time-

line after 4 hours. Early germination and progressive 

hyphal extension are seen after 8 to 16 hours. Dense 

inflammatory aggregates may also be observed. It is 

possible to detect galactomannan, an antigen of Asper-

gillus, in the patient's serum 24 hours after infection (8). 

Histological features of IPA also include angioinvasion, 

hemorrhagic infarction, intra-alveolar hemorrhage, co-

agulative necrosis, granuloma, and inflammatory necrosis. 

In non-neutropenic patients, inflammatory necrosis has 

been reported in 50% of cases, and intra-alveolar hemor-

rhage in 50%. 

The Infectious Diseases Society of America guideline 

includes a "strong recommendation, high quality evi-

dence" for additional chest CT imaging when IPA is sus-

pected (9). The most important imaging finding in IPA is a 

macronodule (≥ 1 cm in diameter), which is reported in 

94.5% of cases. Other radiological findings include the 

halo sign (60.9%), consolidation (30.2%), infarct-shaped 

macronodule (26.8%), and a cavitary lesion (20.4%) (10). 

Bronchoscopy with BAL is recommended as a "strong 

recommendation, moderate quality evidence." It is possi-

ble to identify a serum biomarker, such as galactoman-

nan, which is usually easy to access, and to conduct a 

galactomannan antigen test on a BAL sample (11). 
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Figure 5: Chest X-ray (right) shows interval decreased extent of focal consolidative lesion in the right upper lung zone, 

medial portion compared to the previous film (left) 

 

 

The sensitivity has been determined to be 43% and the 

specificity up to 100% when cultured with a macronodule. 

The sensitivity has been reported to be between 0 and 

80% and the specificity 65% to 95% when a galactoman-

nan assay is performed with BAL fluid. The sensitivity of a 

serum galactomannan assay tested using an enzyme-

linked immunosorbent assay has been reported to be 

90% to 93%, with a specificity of 95% to 98% (9). Cazza-

dori et al. (12) reported a higher rate of detection with 

transbronchial biopsy than bronchoscopy with BAL to 

confirm pulmonary infiltration. Transbronchial biopsy was 

routinely recommended for diagnosis. 

EBUS-TBNA has been used for staging lung tissue from 

the mediastinum and hilar lesion using 35° to 45° for-

ward oblique EBUS scopes (13). The sensitivity and speci-

ficity of EBUS-TBNA for lung cancer diagnosis and stag-

ing has been reported at 93% (95% confidence interval 

[CI]: 0.91-0.94) and 100% (95% CI: 0.99-1.00), respec-

tively (14). The role of EBUS-TBNA is now expanding 

beyond use in the diagnosis of lung cancer. It can be 

used for the diagnosis of early stage sarcoidosis (15), 

amyloidosis (16), malignant pleural mesothelioma (17), 

and lymphadenopathy caused by tuberculosis (18). To 

the best of our knowledge, only a few cases of IPA diag-

nosed via EBUS-TBNA have been reported. Casal et al. 

(19) reported invasive aspergillus tracheobronchitis with a 

circumferential narrowing lesion in an immunocompro-

mised patient diagnosed with a second bronchoscopy 

and EBUS-TBNA. Histologically proving IPA is still very 

challenging. Several modalities have been used to obtain 

sample tissue; however, it is expected that the role of 

EBUS-TBNA will grow in cases of suspected IPA. 
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