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We present a case of an unusual infectious complication of a ruptured mediastinal abscess after endobronchial 
ultrasound-guided transbronchial needle aspiration (EBUS-TBNA), which led to malignant pleural effusion in a patient 
with stage IIIA non-small-cell lung cancer. EBUS-TBNA was performed in a 48-year-old previously healthy male, and 
a mediastinal abscess developed at 4 days post-procedure. Video-assisted thoracoscopic surgery was performed for 
debridement and drainage, and the intraoperative findings revealed a large volume pleural effusion that was not detected 
on the initial radiographic evaluation. Malignant cells were unexpectedly detected in the aspirated pleural fluid, which 
was possibly due to increased pleural permeability and transport of malignant cells originating in a ruptured subcarinal 
lymph node from the mediastinum to the pleural space. Hence, the patient was confirmed to have squamous cell lung 
carcinoma with malignant pleural effusion and his TNM staging was changed from stage IIIA to IV.

Keywords: Endoscopic Ultrasound-Guided Fine Needle Aspiration; Lung Neoplasms; Pleural Effusion, Malignant

Introduction
Endobronchial ultrasound-guided transbronchial needle 

aspiration (EBUS-TBNA) is a useful diagnostic method for 
evaluation of lung cancer1. EBUS-TBNA is generally consid-
ered a safe procedure to access mediastinal structures com-
pared with mediastinoscopy and video-assisted thoracic sur-
gery2. Based on safety and tolerance, EBUS-TBNA is typically 
performed under conscious sedation and local anesthesia3.

Although complications from EBUS-TBNA are rare, seri-
ous complications such as mediastinitis, hemorrhage, and 
tumor rupture have been reported occasionally with the re-
cent widespread use of EBUS-TBNA4. However, no study has 
reported a ruptured mediastinal abscess that developed after 
EBUS-TBNA and resulted in a potential pleural seeding me-
tastasis. Herein, we report an unusual infectious complication 
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of a ruptured mediastinal abscess after EBUS-TBNA that led 
to malignant pleural effusion in a patient with stage IIIA non-
small-cell lung cancer.

Case Report
A 48-year-old male visited our clinic with a 1-month history 

of cough. He had been healthy and had no specific family his-

tory. An initial chest radiograph showed a mass-like lesion in 
the right lower lung zone, and a subsequent chest computed 
tomography (CT) scan confirmed a 5.1-cm-sized right lung 
mass with enlarged lymph nodes at the right hilar, subcarinal, 
and right lower paratracheal area, which was highly suspected 
to be primary lung cancer (Figure 1A, B). Positron emission 
tomography and magnetic resonance imaging of the brain 
detected no distant metastasis; therefore, EBUS-TBNA (BF-
UC260F-OL8; Olympus, Tokyo, Japan) was performed for 

Figure 1. A 48-year-old male with squamous cell lung cancer and metastatic involvement of subcarinal (white arrows) and right lower para-
tracheal (black arrows) lymph nodes. (A, B) Initial chest computed tomography scan shows subcarinal and right lower paratracheal lymph 
node enlargement. (C, D) An endobronchial ultrasound image of the subcarinal and right lower paratracheal lymph nodes shows hypoecho-
ic texture, a round shape, and well-demarcated borders. (E, F) The tumor cells formed sheets of hyperchromatic cells with a high nuclear-
cytoplasmic ratio and focal keratinization. The specimen has a necrotic and hemorrhagic background (H&E stain, ×400).
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both pathologic diagnosis and nodal staging of the suspected 
lung cancer according to the American College of Chest Phy-
sicians evidence-based clinical practice guidelines (Figure 
1C, D)5. Ultrasound findings showed that the subcarinal and 
right lower paratracheal lymph nodes were enlarged (19×21 
mm and 10×16 mm, respectively) with discrete margins and 
central hypoechogenicity. During needle aspiration, lymph 
node consistency was supposedly soft and tender. Eventually, 
core tissues with necrotic materials were obtained from the 
subcarinal and right lower paratracheal lymph nodes. No im-
mediate EBUS-TBNA-related complication was detected, and 
the patient tolerated the procedure well under conscious se-
dation. Core tissues obtained from EBUS-TBNA were revealed 
to be squamous cell carcinoma with extensive necrosis (Figure 
1E, F). Finally, the patient was diagnosed with stage IIIA (T2b-
N2M0) squamous cell carcinoma of the lung. He was planned 
to receive neoadjuvant concurrent chemoradiotherapy but 
was subsequently considered for curative surgery.

For prompt initiation of concurrent chemoradiotherapy, 
the patient remained hospitalized until the pathologic result 
of EBUS-TBNA was confirmed. He complained of a burning 
chest pain with fever of up to 38.9oC 4 days after EBUS-TBNA. 
Laboratory examinations revealed that the blood leukocyte 
count was 15,330/μL with a differential of 79.9% neutrophils 
(normal range, 40−73%) and C-reactive protein level had in-
creased to 5.91 mg/dL (normal range, 0−0.5 mg/dL). A chest 
radiograph showed normal findings; therefore, a subsequent 
chest CT scan was performed to identify a suspicious com-
plication possibly related to EBUS-TBNA. The chest CT scan 
showed a significantly increased ill-defined soft tissue density 

and fluid collection in the mediastinum with an increase in 
the size of the subcarinal lymph node (Figure 2). The patient 
was started on empirical antibiotic treatment including piper-
acillin/tazobactam and vancomycin for management of the 
mediastinal infection caused by EBUS-TBNA.

He complained of severe chest pain and dyspnea with 
tachycardia (110−130 beats per minute), hypoxia (peripheral 
oxygen saturation<90%) and increased C-reactive protein 
level up to 31.31 mg/dL 2 days later. The patient was referred 
for emergency surgical debridement and drainage using 
video-assisted thoracoscopic surgery. The intraoperative find-
ings during video-assisted thoracoscopic surgery revealed a 
large volume of pleural effusion, which was not found on the 
initial chest CT scan and positron emission tomography, and 
aspirated pleural fluid was sent for a microbiological and cy-
tological examination. After a thoracoscope was introduced 
through the mediastinal space, a ruptured subcarinal lymph 
node with a leaking abscess was found. The mediastinal pleu-
ra and subcarinal and right lower paratracheal lymph nodes 
were debrided, and the patient recovered fully after 2 weeks of 
additional antibiotic treatment.

No significant microorganisms were isolated in culture 
specimens of the debrided material. The resected subcarinal 
lymph node revealed metastatic squamous cell carcinoma 
associated with the abscess (Figure 3A, B); however, only in-
flammatory changes on the mediastinal pleural were noted, 
without evidence of metastatic involvement (Figure 3C). 
A cytological analysis of the drained pleural fluid showed 
metastatic squamous cell carcinoma (Figure 3D); however, 
metastatic lesions were not detected on the previous chest CT 
scan or positron emission tomography before development 
of the mediastinal abscess. After recovery from mediastinitis, 
chest CT was performed again, and no evidence of pleural 
effusion or pleural seeding metastasis was shown. However, 
malignant cells were verified at the drained pleural fluid dur-
ing video-assisted thoracoscopic surgery; therefore, we could 
not exclude potential pleural seeding metastasis. Accordingly, 
the patient was diagnosed with squamous cell lung cancer 
with malignant pleural effusion and his cancer staging was ad-
vanced from stage IIIA (T2bN2M0) to IV (T2bN2M1a). Four 
weeks after video-assisted thoracoscopic surgery, systemic 
chemotherapy was initiated in accordance with the protocol 
for management of stage IV non-small-cell lung cancer.

Discussion
EBUS-TBNA is an accurate and minimally invasive tech-

nique for evaluating mediastinal lesions; however, serious 
complications have been reported occasionally due to its 
increased use4,6,7. Reported infectious complications include 
mediastinitis, pneumonia, pericarditis, cyst infection and sep-
sis, with a 0.19% incidence.

Figure 2. Computed tomography scan obtained 4 days after en-
dobronchial ultrasound-guided transbronchial needle aspiration 
demonstrates an increase in size of the subcarinal lymph node with 
ill-defined soft tissue density and fluid collection in the mediasti-
num, suggesting mediastinitis associated with subcarinal abscess 
leakage.



Malignant pleural effusion after EBUS-TBNA

http://dx.doi.org/10.4046/trd.2014.77.4.188 191www.e-trd.org

Interestingly, our patient was initially diagnosed with stage 
IIIA lung cancer without pleura metastasis and pleural effu-
sion; however, malignant pleural effusion was documented 
after development of the EBUS-TBNA−related mediastinal 
abscess. Moreover, the mediastinal pleura obtained through 
video-assisted thoracoscopic surgery showed only inflam-
matory changes. We estimated that increased pleural mem-
brane permeability due to pleural inflammation resulted in 
the transportation of malignant cells that originated from a 
ruptured subcarinal lymph node to the pleural space. Mo-
hammed et al.8 reported that bacterial infection of lung paren-
chyma causes a permeability change in the pleural mesothe-
lium. Inflammation of the pleural membrane induces vascular 

endothelial growth factor release, which downregulates caten-
ins and cadherin8,9. Subsequently, pleural permeability and 
movement of cells across the intermesothelial gap increases. 
Accordingly, increased permeability of the mediastinal pleura, 
which resulted from the mediastinal abscess, could have led 
to the development of malignant pleural effusion in the pres-
ent case. 

Thus far, no consensus on the use of prophylactic antibiot-
ics for EBUS-TBNA has been established. Infectious compli-
cations have been reported following EBUS-TBNA on cystic 
or necrotic lesions4,10. In addition, prophylactic antibiotics are 
recommended for endoscopic ultrasound-guided fine-needle 
aspiration on cystic lesions11. From the previous reports of 

Figure 3. Microscopic findings of the specimens obtained via video-assisted thoracoscopic surgery. (A) The subcarinal lymph node is mostly 
replaced with an abscess and clusters of squamous cell carcinoma are present (black arrows) in the abscess (H&E stain, ×40). (B) Squamous 
cell carcinoma is present in the background of the abscess in a high power field of the circled area in A (H&E stain, ×400). (C) Mediastinal 
pleura show chronic inflammation with fibrosis (H&E stain, ×100). (D) Cytological smear of the pleural fluid shows squamous cell carcinoma. 
The tumor cells have a high nuclear-cytoplasmic ratio, irregular nuclear membrane, dense cytoplasm, and well-defined borders (Papanicolaou 
stain, ×1,000).
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infectious complications after EBUS-TBNA and guidelines 
for endoscopic ultrasound-guided fine needle aspiration, we 
suggest that, in necrotic or cystic lesions, EBUS-TBNA should 
be performed carefully and prophylactic antibiotics should be 
considered.

In conclusion, this case is the first report of malignant pleu-
ral effusion resulting from EBUS-TBNA−related infectious 
complications. Unfortunately, TNM staging of our patient was 
changed from stage IIIA (T2bN2M0) to IV (T2bN2M1a). The 
patient was initially scheduled for curative surgery after neo-
adjuvant concurrent chemoradiotherapy; however, systemic 
chemotherapy was initiated in accordance with the protocol 
for management of stage IV lung cancer.
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