
 
Clinical Surgery Journal 

 Research Article Vol 4 Iss S8 

 

Citation: Reza Ershadi, The Diagnostic Yield of Endobronchial Ultrasound-guided Transbronchial Needle Aspiration (EBUS-TBNA) 

Technique in Assessment of Mediastinal Lymph Nodes. Clin Surg J 4(S8): 14-20. 

© 2021 The Authors. Published by TRIDHA Scholars. 
   14 

The Diagnostic Yield of Endobronchial Ultrasound-guided Transbronchial 

Needle Aspiration (EBUS-TBNA) Technique in Assessment of Mediastinal 

Lymph Nodes  

Shahab Rafieian, Reza Ershadi*, Hossein Ebrahimpoor, Matin Vahedi, Wichou El Mehdi, Bencherki 

Youssef, Hagguir Hissein, Dakir Mohamed, Debbagh Adil, Aboutaieb Rachid 

Department of thoracic surgery,Valiasr Hospital, Tehran university of medical science, Iran  

Correspondence should be addressed to Reza Ershadi, ershadyr@yahoo.com 

Received: January 20, 2021; Accepted: January 26, 2021; Published Date: February 06, 2021 

ABSTRACT 

BACKGROUND 

Endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-TBNA) technique provides a complementary 

assessment of the areas of mediastinal lymph node involvement, and allows sampling of suspected lymph nodes. But, the 

usefulness of EBUS-TBNA in assessing all areas of mediastinal lymph nodes is little known and it seems that such assess is 

dependent on various factors related to the patient's condition and especially the characteristics of local lymph nodes. We 

aimed to evaluate the utility of EBUS-TBNA in assessing mediastinal lymph nodes and the factors associated with this utility. 

METHODS 

This cross-sectional study was performed on 40 patients suspected to mediastinal lymphadenopathy scheduled for assessment 

by EBUS-TBNA and mediastinoscopy. The diagnostic yield of EBUS-TBNA to mediastinal lymph nodes was evaluated and 

non diagnostic cases evaluated by mediastinoscopy. 

RESULTS 

In evaluation with EBUS-TBNA, the diagnostic yield of EBUS in assess to mediastinal lymph nodes, including 34 out of 40 

cases was equal to 85%. The size of lymph node (lower than 10mm), the area of sample (left and right upper paratracheal), 

and the nature of the lymph node sample (benign type) were associated with lower diagnostic yield for EBUS-TBNA. 

CONCLUSION 

The diagnostic yield of EBUS in assessing mediastinal lymph nodes for sampling and diagnosis is 85%. This benefit is 

expected in the case of lesions larger than 10 mm, lesions of a malignant nature, as well as lesions in the inferior paratracheal 

and subcarinal stations. 
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INTRODUCTION 

A variety of techniques are available to assess mediastinal 

nodes including endoscopy-based techniques, radiological 

procedures such as computed tomography (CT) or 

magnetic resonance imaging (MRI), nuclear medicine-

related techniques such as positron emission tomography 

(PET), and even surgical procedures, including 

mediastinoscopy and video thoracoscopy. In addition, 

ultrasound-guided techniques have opened up a new arena 

for assessing the malignancy of these lymph nodes. 

Endobronchial ultrasound-guided transbronchial needle 

aspiration (EBUS-TBNA) and Endoscopic ultrasound, 

fine-needle aspiration (EUS-FNA) are new alternatives for 

surgery to evaluate these lymph nodes and their staging [1-

15]. Evaluation of lymph nodes using EBUS biopsy has 

enabled excellent and more accurate evaluation of the 

right and left paratracheal and subcardinal regions [16-19]. 

In addition, EBUS provides two-way access to the Hilar 

and Interlobar areas. Access to intrapulmonary nodes will 

be also possible with the use of radial mini-probes [20-23]. 

In general, both EBUS and EUS techniques provide a 

complementary assessment of almost all areas of 

mediastinal lymph node involvement, and their combined 

use allows sampling of suspected lymph nodes. These 

techniques play also an important role in the evaluation 

and clinical follow-up of mediastinal lymphadenopathy. In 

addition, ultrasonic methods are of particular importance 

because of their ability to sampling lymph nodes. The use 

of EBUS-TBNA technique has led to a significant 

improvement in biopsy results [2-6]. In this regard, 

evaluation and TNM staging related to lung cancer has 

become possible with 94% sensitivity and 100% 

specificity [3]. In meta-analysis, the diagnostic sensitivity 

of EBUS-TBNA ranged between 88% and 98% [7]. But 

ultrasonic methods may not be able to structurally evaluate 

lymph nodes as seen on CT or MRI. Also, evaluation of 

vascularity and perfusion, resistance index, elasticity of 

lymph nodes and perfusion changes under 

antiangiogenetic treatment is possible only in the last two 

techniques [4]. 

In addition to their many benefits, the accuracy and 

sensitivity of ultrasound-guided techniques in assessing 

mediastinum is still debated. It should be noted that 

mediastinoscopy is the surgical gold standard method for 

staging lymph nodes and differentiating between 

malignant and benign lymph nodes [7]. In fact, what 

makes the mediastinoscopy method superior to ultrasonic 

methods is its easier and more accurate access to the target 

tissue for sampling, and in this regard, it is sometimes 

difficult to obtain the tissue through ultrasonic methods. In 

particular, the usefulness of EBUS-TBNA in accessing 

mediastinal lymph nodes is little known and it seems that 

such assess is dependent on various factors related to the 

patient's condition and especially the characteristics of 

local lymph nodes. What we have done in the present 

study was to evaluate the utility of EBUS-TBNA in 

assessing mediastinal lymph nodes and the factors 

associated with this utility. 

MATERIALS AND METHODS 

This cross-sectional study was performed on 40 patients 

suspected to mediastinal lymphadenopathy admitted to 

thoracic, pulmonary and other clinical wards of Valiasr 

Hospital and were consulted for thoracic surgery. The 

patients included those who were scheduled for 

assessment by EBUS-TBNA and mediastinoscopy and 

satisfied with both techniques by taking a written informed 

consent. Patients who did not tend to cooperate or had 

limited for surgery were excluded from the study. The 

initial method of examining mediastinal lymph nodes 

included EBUS-TBNA. In this method, patients 

underwent bronchoscopy and a special endotracheal 
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ultrasound probe was performed for the patient and a 

needle biopsy of the mediastinal lymph nodes was 

performed under ultrasonography guide and a sample was 

then sent for pathology assessment. The pathology 

response was followed and compared in terms of 

diagnostic or non-diagnostic sample and type of diagnosis. 

If the EBUS-TBNA sample was not diagnostic, patients 

underwent mediastinoscopy under anesthesia with a small 

incision about 2-3 cm above the sternal notch. Lymph 

node biopsy was performed with a special instrument and 

with direct view from inside the mediastinoscopic 

instrument. Pathological results were followed and 

compared in terms of diagnostic biopsy and type of 

diagnosis. Diagnostic pathological sampling (acceptable 

accessibility to lymph node) means providing enough 

tissue as a specific sample including the target lymph 

nodes and thus non-diagnostic sampling means that the 

sample was insufficient or lymph node biopsy was not 

performed, requiring another diagnostic procedure. 

Finally, the diagnostic yield of EBUS-TBNA to 

mediastinal lymph nodes was evaluated. 

Categorical variables were compared using a chi-square 

test or Fisher's exact test . Quantitative variables were also 

compared with t test, or Mann U test. For the statistical 

analysis, the statistical software SPSS version 16.0 for 

windows (SPSS Inc., Chicago, IL) was used. P values of 

0.05 or less were considered statistically significant. 

RESULTS 

In this study, a total of 40 patients underwent EBUS-

TBNA to evaluate mediastinal lymph nodes. The mean age 

of patients was 51.26±5.56 years ranged from 28 to 71 

years and 22 were male. Regarding history of cancer, the 

most common cancer found was lung cancer (40.0%) 

followed by esophageal cancer (7.5%), breast cancer 

(7.5%), lymphoma (7.5%), cervical cancer (5.0%), colon 

adenocarcinoma (5.0%), tongue squamous cell carcinoma 

(2.5%), and seminoma or germ cell tumor (2.5%).  

Overall in evaluation with EBUS-TBNA, the diagnostic 

yield of EBUS in assess to mediastinal lymph nodes, 

including 34 out of 40 cases was equal to 85%. In this 

regard, there were 6 non-diagnostic cases that were 

evaluated by mediastinoscopy. The result for all cases in 

diagnostic mediastinoscopy included 2 cases of NSCLC, 

1 case of lymphoma, 1 case of seminoma, 1 case of 

granuloma and 1 case of sarcoidosis (Figure 1).  

 
Figure 1: Diagnostic follow-up status through 

mediastinoscopy in non-diagnostic EBUS cases. 

Characteristics 
Utility 

rate 
P value 

Gender  0.656 

Male 83.9%  

Female 86.1%  

Age subgroup  0.779 

<50 years 86.7%  

>50 years 83.3%  

Size of lymph node  0.006 

>10 mm 90.7%  

<10 mm 79.3%  

Location of lymph 

node 
 0.023 

4R 93.4%  

4L 90.7%  

2R 76.5%  

RL 74.4%  

7 90.0%  

Lymph node nature  0.046 

Malignant 89.9%  

Benign 80.1%  

Table 1: EBUS diagnostic utility based on underlying 

characteristics. 

In the EBUS evaluation, the lymph node stations involved 

in the 98 extracted samples included the following areas: 

4R trachea (right lower paratracheal) in 26 patients, 2R 

trachea (right upper paratracheal) in 18 patients, 4L 

trachea (left lower paratracheal) in 14 patients, 2L trachea 
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(left upper paratracheal) in 12 patients and 7 station 

(subcarinal) in 28 patients. 

In the next phase of the project, we evaluated the factors 

related to diagnostic yield (Table 1). In this regard, the size 

of lymph node (lower than 10mm), the area of sample (left 

and right upper paratracheal), and the nature of the lymph 

node sample (benign type) was associated with lower 

diagnostic yield for EBUS-TBNA.  

DISCUSSION 

Suspected lymph nodes in the mediastinal region can be 

accessed with the aim of assessing lymphadenopathy or 

any malignancy through invasive interventions such as 

thoracoscopy or minimally invasive interventions 

including biopsy through mediastinoscopy with high 

accuracy. But sometimes it is associated with patients' 

dissatisfaction with such interventions and can also be 

associated with some adverse complications. In this 

regard, the use of imaging-based methods, especially 

ultrasonography, has received much attention due to the 

nature of non-invasiveness and the lack of need for 

radiation. In this regard, today, the use of needle sampling 

technique through EBUS has helped to assess the 

mediastinal lymph nodes, but sometimes with the non-

diagnostic nature of the sample (in fact, sampling not from 

lymph nodes but adjacent tissues) has led. Accordingly, 

full access to the target tissue and therefore the usefulness 

of this method is overshadowed. In fact, it seems that 

various factors in the usefulness of this technique are 

effective in accessing the target tissue, which in order to 

increase the applicability of this technique, it is necessary 

to identify them. What we focused on in the present study 

was, first, to determine the diagnostic yield of this 

technique in achieving tissue and in fact the diagnostic 

nature of the tissue, and secondly, to determine the factors 

that affect this accessibility and diagnostic utility of tissue. 

In the first place, the usefulness of this method in 

achieving diagnostic tissue was 85%. In fact, of the 40 

suspected specimens examined, 34 had the tissue sampled 

by this method completely diagnostic. Therefore, the 

remaining 6 samples underwent mediastinoscopy to 

achieve the final diagnosis, all of which led to access to 

diagnostic tissue. In a 2011 study, a retrospective analysis 

was performed on 243 consecutive patients who 

underwent EBUS-TBNA over a 4-year period. 

Demographic and clinical information and pathological 

outcomes were examined at different time intervals to 

assess the effects of the potential learning curve. These 

steps were performed by two experienced bronchoscopists 

at a university medical center. Samples were in 83% of 

patients. The overall diagnostic utility was 66% [23]. 

Although according to this study, mediastinoscopy can be 

considered as the gold standard in achieving diagnostic 

tissue, but EBUS-TBNA, due to its non-invasive nature 

and also with acceptable usefulness, can be a completely 

acceptable alternative to mediastinoscopy or other 

invasive methods.  

The most important point of this study was to determine 

the underlying factors that made EBUS difficult to access 

the target tissues of the area. The size of the lesion, the 

location of the lesion in the mediastinum and relative to 

the trachea, as well as the benign or malignant nature of 

the lesion were reported as three important factors in 

accessing or not accessing the target tissue through EBUS. 

Accordingly, lesions less than 10 mm, benign rather than 

malignant lesions, as well as lesions in the 2R and 2L 

positions may be associated with lower probability of 

EBUS access to the target tissue. Studies have shown that 

using the EUS technique and performing a biopsy can 

accurately assess the lymph nodes of the mediastinum, 

mainly the lower mediastinum, including the subcardinal 

region, paraesophageal region, and pulmonary ligament 

region. This technique also provides access to the left 

paratracheal region and part of the left hilar region. Using 

this technique, it possible to evaluate large lymph nodes 

well, but examining smaller lymph nodes can be difficult 



http://www.tridhascholars.org | May-2021 

 New Possibilities and Recent Innovations in Surgery 

18 

due to difficult access. It is also difficult to evaluate and 

sample the para aortic lymph nodes and sampling this area 

is possible hard due to the accumulation of large 

mediastinal vessels [24]. In this regard, the use of a 25G 

needle with a transaortic approach will be the only option 

to achieve lymph nodes in this area [25]. Also, the lymph 

nodes in the right paratracheal and hilar areas can be 

examined when they are enlarged due to the establishment 

of a specific anatomical position of the trachea. In fact, the 

presence of a trachea will prevent the right mediastinum 

from being seen [26]. 

In this regard, using the EBUS technique is very practical. 

Evaluation of lymph nodes using EBUS biopsy has 

enabled excellent and more accurate evaluation of the 

right and left paratracheal and subcardinal regions. In 

addition, EBUS provides two-way access to the Hilar and 

Interlobar areas. Access to the lymph nodes of 

intrapulmonary nodes will only be possible with the use of 

radial mini-probes. In a study by Ernst et al [27], 

comparing FNA with EBUS and mediastinoscopy for the 

diagnosis of mediastinal adenopathy found the difference 

between the two procedures in the examination of the 

subcarinal lymph nodes and there was no significant 

difference in other lymph node stations. Our study 

confirmed the superiority of mediastinoscopy in the 

examination of subcarinal lymph nodes [27]. In a study by 

Inderpaul et al [28], evaluation using EBUS made it 

possible to examine lesions in the subcarinal lymph nodes 

in 37 of 159 patients, and it was ultimately recommended 

that negative cases on bronchoscopy needle biopsy be 

followed by mediastinoscopy. In this study, it was proved 

that this method is useful in assessing the lesions adjacent 

to the central air structures with a sensitivity of 90% and 

specificity of 100%. Also, according to our study, in the 

study of Fernandez et al [29], the possibility of access and 

evaluation of lymph nodes less than 10 mm by EBUS is 

much faster and easier. Therefore, it seems that EBUS 

provides high-utility access to mediastinal lymph nodes, 

and if used in conjunction with mediastinoscopy, 

pathological evaluation of suspected lymph nodes with 

high sensitivity and accuracy is possible. 

CONCLUSION 

As a final conclusion, the diagnostic yield of EBUS in 

assessing mediastinal lymph nodes for sampling and 

diagnosis is 85%. This benefit is expected in the case of 

lesions larger than 10 mm, lesions of a malignant nature, 

as well as lesions in the inferior para tracheal and 

subcarinal areas.

REFERENCES 

1. Detterbeck FC, Postmus PE, Tanoue LT (2013) The stage classification of lung cancer: Diagnosis and management of lung 

cancer: American College of Chest Physicians evidence-based clinical practice guidelines. Chest 143(5): 191-210. 

2. Silvestri GA, Gonzalez AV, Jantz MA, et al. (2013) Methods for staging non-small cell lung cancer: diagnosis and 

management of lung cancer: American College of Chest Physicians evidence-based clinical practice guidelines. Chest 

143(5): 211-250. 

3. De Leyn P, Dooms C, Kuzdzal J, et al. (2014) Revised ESTS guidelines for preoperative mediastinal lymph node staging 

for non-small-cell lung cancer. European Journal of Cardio-thoracic Surgery 45(5): 787-798. 

4. Vansteenkiste J, De Ruysscher D, Eberhardt WEE, et al. (2013) Early and locally advanced non-small-cell lung cancer 

(NSCLC): ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Annals of Oncology 24: 89-98. 

5. Vilmann P, Frost Clementsen P, Colella S, et al. (2015) Combined endobronchial and esophageal endosonography for the 

diagnosis and staging of lung cancer: European Society of Gastrointestinal Endoscopy (ESGE) Guideline, in cooperation 

with the European Respiratory Society (ERS) and the European Society of Thoracic Surgeons (ESTS). European Journal 

of Cardio-Thoracic Surgery 48(1): 1-15. 

https://www.sciencedirect.com/science/article/pii/S0012369213602950
https://www.sciencedirect.com/science/article/pii/S0012369213602950
https://www.sciencedirect.com/science/article/pii/S0012369213602962
https://www.sciencedirect.com/science/article/pii/S0012369213602962
https://www.sciencedirect.com/science/article/pii/S0012369213602962
https://academic.oup.com/ejcts/article-abstract/45/5/787/407588
https://academic.oup.com/ejcts/article-abstract/45/5/787/407588
https://doc.rero.ch/record/302274/files/mdt241.pdf
https://doc.rero.ch/record/302274/files/mdt241.pdf
https://academic.oup.com/ejcts/article-abstract/48/1/1/417191
https://academic.oup.com/ejcts/article-abstract/48/1/1/417191
https://academic.oup.com/ejcts/article-abstract/48/1/1/417191
https://academic.oup.com/ejcts/article-abstract/48/1/1/417191


http://www.tridhascholars.org | May-2021 

 New Possibilities and Recent Innovations in Surgery 

19 

6. Liberman M, Sampalis J, Duranceau A, et al. (2014) Endosonographic mediastinal lymph node staging of lung cancer. 

Chest 146(2): 389-397. 

7. Wallace MB, Pascual JM, Raimondo M, et al. (2008) Minimally invasive endoscopic staging of suspected lung cancer. 

Jama 299(5): 540-546. 

8. Dietrich CF (2008) Endosonographie: Lehrbuch und Atlas des endoskopischen Ultraschalls; 131 Tabellen;[inklusive 

DVD]. Georg Thieme Verlag. 

9. Dietrich CF, Allgayer H (2011) Endoscopic ultrasound: An introductory manual and atlas. Stuttgart: Thieme. 

10. Dietrich CF, Nuernberg D (2011) Lehratlas der interventionellen Sonographie. Stuttgart: Thieme Verlag. 

11. Tournoy KG, Keller SM, Annema JT (2012) Mediastinal staging of lung cancer: Novel concepts. The Lancet Oncology 

13(5) : 221-229. 

12. Herth FJ, Eberhardt R, Vilmann P, et al. (2006) Real-time endobronchial ultrasound guided transbronchial needle 

aspiration for sampling mediastinal lymph nodes. Thorax 61(9): 795-798. 

13. Adams K, Shah PL, Edmonds L, et al. (2009) Test performance of endobronchial ultrasound and transbronchial needle 

aspiration biopsy for mediastinal staging in patients with lung cancer: systematic review and meta-analysis. Thorax 64(9): 

757-762. 

14. Dong X, Qiu X, Liu Q, et al. (2013) Endobronchial ultrasound-guided transbronchial needle aspiration in the mediastinal 

staging of non-small cell lung cancer: a meta-analysis. The Annals of Thoracic Surgery, 96(4): 1502-1507. 

15. Gu P, Zhao YZ, Jiang LY, et al. (2009) Endobronchial ultrasound-guided transbronchial needle aspiration for staging of 

lung cancer: A systematic review and meta-analysis. European Journal of Cancer 45(8): 1389-1396. 

16. Zhang R, Ying K, Shi L, et al. (2013) Combined endobronchial and endoscopic ultrasound-guided fine needle aspiration 

for mediastinal lymph node staging of lung cancer: A meta-analysis. European Journal of Cancer 49(8): 1860-1867. 

17. Hocke M, Menges M, Topalidis T, et al. (2008) Contrast-enhanced endoscopic ultrasound in discrimination between 

benign and malignant mediastinal and abdominal lymph nodes. Journal of Cancer Research and Clinical Oncology 134(4): 

473-480. 

18. Dietrich CF (2011) Elastography, the new dimension in ultrasonography. Praxis 100(25) 1533-1542. 

19. Dietrich CF (2012) Real-time tissue elastography. Multiple clinical applications. Multiple Clinical Solutions. Endoskopie 

heute 24: 177-212. 

20. Janssen J, Dietrich CF, Will U, et al. (2007) Endosonographic elastography in the diagnosis of mediastinal lymph nodes. 

Endoscopy 39(11): 952-957. 

21. Wiersema MJ, Hassig WM, Hawes RH, et al. (1993) Mediastinal lymph node detection with endosonography. 

Gastrointestinal Endoscopy 39(6): 788-793. 

22. Detterbeck FC, Jantz MA, Wallace M, et al. (2007) Invasive mediastinal staging of lung cancer: ACCP evidence-based 

clinical practice guidelines. Chest 132(3): 202-220. 

23. Fernández-Bussy S, Labarca G, Canals S, et al. (2015) Diagnostic yield of endobronchial ultrasound-guided transbronchial 

needle aspiration for mediastinal staging in lung cancer. Jornal Brasileiro de Pneumologia 41(3): 219-224. 

24. Liberman M, Duranceau A, Grunenwald E, et al. (2012) Initial experience with a new technique of endoscopic and 

ultrasonographic access for biopsy of para-aortic (station 6) mediastinal lymph nodes without traversing the aorta. The 

Journal of Thoracic and Cardiovascular Surgery 144(4): 787-793. 

https://www.sciencedirect.com/science/article/pii/S0012369215488282
https://www.sciencedirect.com/science/article/pii/S0012369215488282
https://jamanetwork.com/journals/jama/article-abstract/1152696
https://jamanetwork.com/journals/jama/article-abstract/1152696
file:///C:/Users/deepi/AppData/Roaming/Microsoft/Word/Dietrich%20CF.%20Endosonographie.%20Lehrbuch%20und%20Atlas%20des%20endoskopischen%20Ultraschalls.%20Stuttgart:%20Thieme%20Verlag,%202008
file:///C:/Users/deepi/AppData/Roaming/Microsoft/Word/Dietrich%20CF.%20Endosonographie.%20Lehrbuch%20und%20Atlas%20des%20endoskopischen%20Ultraschalls.%20Stuttgart:%20Thieme%20Verlag,%202008
http://30682.omnigalactic.co.uk/descargar/30682/Endoscopic%2Bultrasound%252E%2Ban%2Bintroductory%2Bmanual%2Band%2Batlas.pdf
https://www.sciencedirect.com/science/article/pii/S1470204511704077
https://www.sciencedirect.com/science/article/pii/S1470204511704077
https://thorax.bmj.com/content/61/9/795.short
https://thorax.bmj.com/content/61/9/795.short
https://thorax.bmj.com/content/64/9/757.short
https://thorax.bmj.com/content/64/9/757.short
https://thorax.bmj.com/content/64/9/757.short
https://www.sciencedirect.com/science/article/pii/S0003497513010485
https://www.sciencedirect.com/science/article/pii/S0003497513010485
https://www.sciencedirect.com/science/article/pii/S0959804908009799
https://www.sciencedirect.com/science/article/pii/S0959804908009799
https://www.sciencedirect.com/science/article/pii/S0959804913001160
https://www.sciencedirect.com/science/article/pii/S0959804913001160
https://link.springer.com/article/10.1007/s00432-007-0309-7
https://link.springer.com/article/10.1007/s00432-007-0309-7
https://link.springer.com/article/10.1007/s00432-007-0309-7
https://europepmc.org/article/med/22161880
https://pdfs.semanticscholar.org/04d1/63267dd97a38de9f4890995be723d0452cff.pdf
https://pdfs.semanticscholar.org/04d1/63267dd97a38de9f4890995be723d0452cff.pdf
https://www.sciencedirect.com/science/article/pii/S0016510793702667
https://www.sciencedirect.com/science/article/pii/S0016510793702667
https://www.sciencedirect.com/science/article/pii/S0012369215355203
https://www.sciencedirect.com/science/article/pii/S0012369215355203
https://www.scielo.br/scielo.php?pid=S1806-37132015000300219&script=sci_abstract&tlng=pt
https://www.scielo.br/scielo.php?pid=S1806-37132015000300219&script=sci_abstract&tlng=pt
https://www.sciencedirect.com/science/article/pii/S002252231200788X
https://www.sciencedirect.com/science/article/pii/S002252231200788X
https://www.sciencedirect.com/science/article/pii/S002252231200788X


http://www.tridhascholars.org | May-2021 

 New Possibilities and Recent Innovations in Surgery 

20 

25. von Bartheld MB, Rabe KF, Annema JT (2009) Transaortic EUS-guided FNA in the diagnosis of lung tumors and lymph 

nodes. Gastrointestinal Endoscopy 69(2): 345-349. 

26. Tournoy KG, Annema JT, Krasnik M, et al. (2009). Endoscopic and endobronchial ultrasonography according to the 

proposed lymph node map definition in the seventh edition of the tumor, node, metastasis classification for lung cancer. 

Journal of Thoracic Oncology 4(12): 1576-1584. 

27. Ernst A, Anantham D, Eberhardt R, et al. (2008) Diagnosis of mediastinal adenopathy-real-time endobronchial ultrasound 

guided needle aspiration versus mediastinoscopy. Journal of Thoracic Oncology 3(6): 577-582. 

28. Serna DL, Aryan HE, Chang KJ, et al. (1998) An early comparison between endoscopic ultrasound-guided fine-needle 

aspiration and mediastinoscopy for diagnosis of mediastinal malignancy. The American Surgeon 64(10): 1014. 

29. Fernández-Bussy S, Labarca G, Canals S, et al. (2015) Diagnostic yield of endobronchial ultrasound-guided transbronchial 

needle aspiration for mediastinal staging in lung cancer. Jornal Brasileiro de Pneumologia 41(3): 219-224. 

https://www.sciencedirect.com/science/article/pii/S0016510708020919
https://www.sciencedirect.com/science/article/pii/S0016510708020919
https://www.sciencedirect.com/science/article/pii/S1556086415312880
https://www.sciencedirect.com/science/article/pii/S1556086415312880
https://www.sciencedirect.com/science/article/pii/S1556086415312880
https://www.sciencedirect.com/science/article/pii/S1556086415314775
https://www.sciencedirect.com/science/article/pii/S1556086415314775
https://search.proquest.com/openview/44affe7c7c90833f591ee608dac62786/1?pq-origsite=gscholar&cbl=49079
https://search.proquest.com/openview/44affe7c7c90833f591ee608dac62786/1?pq-origsite=gscholar&cbl=49079
https://www.scielo.br/scielo.php?pid=S1806-37132015000300219&script=sci_abstract&tlng=pt
https://www.scielo.br/scielo.php?pid=S1806-37132015000300219&script=sci_abstract&tlng=pt

