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INTRODUCTION

Pulmonary metastases from distant primary tumors 
are indicative of  late-stage cancer. In isolated 
cases, in around 20% of  patients, metastasectomy 
is the treatment of  choice delivering better long-

term outcomes.[1] Preoperative imaging [computed 
tomography (CT), positron emission tomography-
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computed tomography (PET-CT)] is highly useful; 
however, in 37% of  surgical patients, the actual 
number of  neoplastic lesions present during surgery 
is reported to be higher than the one detected with 
radiological imaging.[2] Moreover, the incidence of  
metastases to lymph nodes in the pulmonary hilum 
or mediastinum can be as high as 42.4% in some 
types of  cancer.[3] There is considerable evidence that 
the presence of  mediastinal metastases at the time 
of  metastasectomy is usually associated with shorter 
survival.[4] Some authors actually believe that operative 
treatment is contraindicated in patients who present 
with lymph node metastases.[5] The issue still remains 
controversial, which highlights the importance of  
preoperative diagnostic tests of  mediastinal lymph 
nodes. For many years, mediastinoscopy has been 
the standard investigation of  choice. Over the last 
decade, endobronchial ultrasound-guided transbronchial 
needle aspiration (EBUS-TBNA) and other endoscopic 
procedures have grown in importance and have been 
successfully used for the diagnosis of  primary lung 
cancer. However, only few studies have demonstrated 
the diagnostic efficacy of  this tool.[6] In this paper, we 
chose to assess the diagnostic utility of  EBUS-TBNA 
for distant metastases to the mediastinum. 

MATERIALS AND METHODS

Lymph node sampling
The EBUS-TBNA procedure was performed with Pentax 
EB-1970UK ultrasound video bronchoscope, EPK-
1,000 digital video processor, Hitachi Hi Vision 5,500 
processor, and a convex-probe linear array endobronchial 
ultrasound bronchoscope (Olympus XBF-UC260F-OL8; 
Olympus Ltd., Tokyo, Japan). A dedicated 22-gauge 
needle was used for lymph node sampling. Needle 
aspiration of  the largest accessible lymph nodes was 
ultrasound-guided. An internal stylet was removed after 
the initial puncture and negative pressure was applied 
with a syringe to obtain histological cores and cytological 
specimens. The aspirated material was smeared onto glass 
slides; smears were fixed in 95% alcohol. Papanicolaou 
staining and light microscopy were also performed by 
an independent cytopathologist. Histological cores were 
fixed with formalin and stained with hematoxylin and 
eosin. Immunohistochemistry was also performed when 
necessary. 

Mediastinoscopy
Standard cervical mediastinoscopy was performed in 
two patients who were previously tumor-negative by 

EBUS-TBNA. The procedure was performed in an 
operating room under general anesthesia. Biopsies from 
stations 4R, 7, and 4L were routinely obtained. Four 
patients underwent surgical resection of  the peripheral 
tumor and dissection of  lymph nodes. The results 
of  the surgical pathology specimens’ evaluation were 
subsequently correlated with EBUS-TBNA results.

Statistical methods
Sensitivity, specificity, and accuracy were calculated using 
standard definitions. Negative predictive value (NPV) 
was calculated with the following formula: Number of  
true negatives/(number of  true negatives — Number 
of  false negatives). NPV was calculated for a 95% 
confidence interval.

RESULTS

Over the period 2008-2013, a total of  446 patients 
(188 women and 237 men aged 26-68 years, mean 
age of  56.5 years) diagnosed with distant metastases 
to the lungs were operated upon. The median time 
from primary tumor resection was 6.5 years (range: 
4.5 months to 17 years). CT and PET-CT revealed 
the presence of  peripheral lung tumors in 414 patients 
(93%). Thoracoscopic wedge resection was performed 
in 393 (95%) patients with peripheral lesions; lobectomy 
and segmentectomy were performed in 7 (1.7%) and 
14 (3.4%) of  these patients, respectively. Lesions 
within the mediastinum were detected with diagnostic 
imaging in 32 (7%) patients. Additionally, 32 out 
of  446 patients underwent EBUS-TBNA due to 
mediastinal manifestation of  the underlying disease. 
The median size of  sampled lymph nodes was 16 mm 
(range: 12-32 mm). The mean number of  lymph node 
stations biopsied per patient was 1.9 (range: 1.0-2.6). 
Patients were suspected to have intrathoracic lymph 
node metastases based on enlargement (short axis 
>10 mm) visualized by CT or F-18 fluorodeoxyglucose 
(FDG) uptake ≥standard uptake value (SUV) 2.5 
on PET scans. Mean FDG uptake was 4.7 (range: 
2.8-9.6) [Table 1]. Before EBUS-TBNA, each patient 
was examined by a pulmonologist using a flexible 
bronchoscopy procedure. No endobronchial mucosal 
abnormality was found in any patient. All EBUS-TBNA 
procedures were performed under moderate sedation 
with intravenous midazolam alone or midazolam and 
fentanyl by the same interventional pulmonologist. 
Each node underwent a median of  four passes (range: 
2-6). Kidney cancer (n = 9), breast cancer (n = 7), and 
colon cancer (n = 4) were most common in patients 
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with mediastinal manifestations of  the underlying 
disease. Overall, EBUS-TBNA procedures were 
performed in the study population. The subcarinal or 
right paratracheal lymph node stations were the site of  
aspiration in 26 (81%) patients. Six (18.8%) patients 
had only hilar lymph nodes sampled. In the majority of  
patients, biopsy specimens were collected from lymph 
node stations 7 (n = 21) and 4R (n = 15). Metastases 
to the lymph nodes were confirmed in 14 patients 
(21.9%). Primary lung cancer was diagnosed in seven 
patients (21.2%). Mediastinoscopy was performed in 
two patients to reveal either lymph node metastasis 
(kidney cancer) or sarcoidosis. Thoracotomy for 
resection of  lung metastases and mediastinal lymph 
nodes biopsy was performed in nine patients. Lymph 
node metastases were confirmed in five patients 

(15.6%). Metastatic lymph nodes at stations 7 and 4R 
were found in three and two patients, respectively. 
Four (12.5%) patients were negative [Table 2]. All 
patients with positive EBUS-TBNA mediastinal lymph 
nodes were disqualified from surgery [Figure 1]. The 
diagnostic efficacy, sensitivity, specificity, and NPV of  
EBUS-TBNA were 78.8%, 93.3%, 100%, and 87.5%, 
respectively.

DISCUSSION

Distant metastases to the lungs are observed in 
25%-30% of  cancer patients.[7] Removal of  all metastatic 
foci by surgery is an established therapeutic method 
used for many years. Almost 50% of  all patients with 
kidney cancer present with pulmonary metastases at 
diagnosis.[8] Late results of  conservative treatment are 
poor; 5-year survival is observed only in 15%-20% 
of  these patients.[9] Postmetastasectomy late results 
are significantly better, with 5-year survival of  60%.[10] 
On the other hand, 5-year survival of  3%-11% was 
reported for nonoperated patients. In a study by 
Pastorino et al.,[11] the 5-, 10- and 15-year survival 
statistics reported for a group of  5,206 patients with 
different cancer types were 36%, 26%, and 22%, 
respectively, with a mean survival of  36 months. The 
presence of  metastases to the mediastinal lymph nodes 
is a controversial problem. In studies by Pfannschmidt 
et al.,[12] mediastinal involvement was observed in 16.1% 
of  the patients with colon cancer and in 15.7% of  
the patients with kidney cancer. In other studies, the 
incidence of  mediastinal lymph node metastases was 
significantly higher, up to 28.6%.[13] There is considerable 
evidence that the presence of  mediastinal lymph node 
metastases is typically associated with a poor prognosis; 
some authors claim it to be an independent prognostic 
factor.[14] It is worth noting that mediastinal lymph node 
sampling during thoracotomy and lymphadenectomy 
are performed by only 55.5% and 13% of  surgeons, 
respectively.[15] Controversies surrounding the presence 
of  metastases to the mediastinal lymph nodes are 
important from the perspective of  eligibility assessment 
for surgical treatment. Some authors believe that the 
presence of  metastases to the mediastinal lymph nodes 
is a contraindication to surgical treatment in some 
types of  cancer.[12] Other surgeons claim that this 
group of  patients should not be considered ineligible 
for surgical treatment despite significantly poorer late 
results (mean survival in patients with LN- and LN+ 
is 107 and 37 months, respectively).[4] This controversy 
highlights the importance of  preoperative diagnostic 

Table 1. Patient characteristics (N = 446)
Characteristics Number (%)
Gender

Male 237 (53.1)
Female 188 (46.9)

Age at EBUS-TBNA‡ 26–68 years; mean age: 56.5 years
Malignancy 115 (25.8)
Renal carcinoma 98 (22)
Colorectal carcinoma 77 (17.3)
Breast carcinoma 59 (13.2)
Prostatic carcinoma 43 (9.6)
Urothelial carcinoma 24 (5.4)
Sarcoma 10 (2.3)
Melanoma 20 (4.4)
Others 273 (61.2)
Previous treatment 132 (29.6)
Surgery 28 (6.3)
Surgery+chemotherapy 13 (2.9)
Chemotherapy+radiotherapy 414 (92.8)
Other 23 (5.2)
Location of thoracic 
metastases

6.5 years (mean: 4.5 
months–17 years)

Lung lesion 393 (95)
Lung lesion and 
mediastinal nodes

14 (3.4)

Time from previous 
treatment

7 (1.7)

Thoracic surgery of 
peripheral nodules

Mean 16 (range: 12–32)

Wedge resection Mean 4.7 (range: 2.8–9.6)
Segmentectomy Mean 1.9 (range: 1.0–2.6)
Lobectomy
Size of lymph node, mm
PET-CT† (SUV)§

Examined lymph nodes per 
each patients
‡EBUS-TBNA: Endobronchial ultrasound-guided transbronchial needle 
aspiration, †PET-CT: Positron emission tomography-computed tomography, 
§SUV: Standard uptake value
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tests of  mediastinal lymph nodes. A mediastinoscopy 
stills remains a recognized standard, with serious 
complications rates of  1%.[16] Therefore, EBUS-TBNA 

has grown in importance in recent years as the first-
stage diagnostic procedure of  mediastinal lymph nodes. 
In terms of  primary lung cancer, the role of  EBUS-
TBNA is well-known, and the diagnostic efficacy, 
sensitivity, specificity, and NPV of  EBUS-TBNA are 
99.1%, 100%, 98.7%, and 97%, respectively.[17] Regarding 
distant metastases to the lungs, the outcomes for EBUS-
TBNA are slightly poorer and range from 85% to 92% 
for sensitivity, 88% to 100% for specificity, and 73% 
to 76% for NPV.[18-20] Diagnostic efficacy, sensitivity, 
specificity, and NPV of  EBUS-TBNA obtained in this 
study were 78.8%, 93.3%, 100%, and 87.5%, respectively. 
These results are similar to previous reports in the 
literature. A significant limitation of  this study is that 
it was a retrospective analysis involving a small sample 
size. However, the obtained results allow the conclusion 

Figure 1. Distribution of patients by EBUS-TBNA findings, follow-up, and final diagnosis. EBUS-TBNA: Endobronchial ultrasound-guided 
transbronchial needle aspiration; LN: Lymph node

Table 2. Histological and clinical data
Station EBUS‡ (n = 61) Mediastinoscopy 

(n = 6)
Thoracotomy 

and LN sampling 
(n = 12)

Negative Positive Negative Positive Negative Positive
4R 
4L 
7 
10R 
10L
11R
11L
Overall

15
10
21
2
1
9
3
61

5
2
10
2
1
2
1
22

1
2
0
—
—
—
—
3

1
0
2
—
—
—
—
3

1
0
3
2
1
—
—
7

0
0
2
—
—
2
1
5

‡EBUS-TBNA: Endobronchial ultrasound-guided transbronchial needle 
aspiration
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that EBUS-TBNA is a valuable diagnostic tool in a 
selected group of  patients with secondary tumors of  the 
mediastinum and lungs.
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