
INTRODUCTION 

 

The introduction of endobronchial ultrasound-guided transbronchial needle aspiration (EBUS-

TBNA) has advanced the evaluation of mediastinal lymph node (LN) lesions and increased the 

diagnostic capability of bronchoscopy.1 Complementary use of endoscopic ultrasound-guided 

fine needle aspiration (EUS-FNA) has further added to the staging of lung cancer by analysis of 

mediastinal LN and left adrenal gland (LAG) lesions. EUS-FNA allows superior views of the 

paraoesophageal area, inferior mediastinum, and aorto-pulmonary window (lymph node stations 

5, 8 and 9), whereas EBUS-TBNA easily accesses the paratracheal, subcarinal, and hilar lymph 

nodes.2-4  

 

The combined modality approach has been established as having improved diagnostic yield and 

impressive safety outcomes.5-10 Current guidelines support the combination of EBUS-TBNA and 

EUS-B-FNA.3, 11, 12 In recent times, progression of bronchoscopic evaluation has extended to the 

application of endoscopic transoesophageal fine needle aspiration using the convex probe 

bronchoscope (EUS-B-FNA) without compromising the diagnostic performance seen with EUS-

FNA.13-14 Use of a single endobronchial ultrasound bronchoscope (EBUS) for EBUS-TBNA and 

EUS-B-FNA has allowed for a more comprehensive sampling and staging of non-small cell lung 

cancer (NSCLC),2 thereby improving diagnostic precision.2, 13, 15 A joint bronchoscopic and 

transoesophageal approach has notable diagnostic accuracy of malignant nodes between 93-

100%.5, 8, 9, 15  
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Lung cancer has a tendency to metastasise distantly, including the LAG. LAG assessment using 

a single EBUS scope has been reported as feasible and enhances complete endobronchial and 

esophageal mediastinal nodal staging via the same videobronchoscope.16, 17  

 

A single-setting and proceduralist approach complementing EUS-B-FNA with EBUS-TBNA has 

documented and conceivable benefits, including reduced costs, sedation, procedure duration and 

oxygen desaturations, whilst nullifying the requisite for two procedures.2, 13, 18, 19 Studies 

conducted by Herth et al. and Hwangbo et al. reported no complications with pulmonologist 

performed EUS-B-FNA.2, 13, 15 EUS-B-FNA is also a more appropriate approach in those patients 

who experience refractory coughing and/or have reduced lung function.20-22 

 

This is the first Australian study of pulmonologist-performed EUS-B-FNA for assessment of 

mediastinal LN and LAG lesions, which aims to validate international studies in the diagnostic 

and staging utility, feasibility and safety of such an approach. 

 

 

METHODS 

 

Approval was granted by Institutional Human Research Ethics Committee to conduct this study. 

All patients who underwent EUS-B-FNA from the period of January 1st 2015 and June 8th 2016 

were identified in prospective procedural databases from two tertiary hospitals in Melbourne, 

Australia. 
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Patients 

All patients who were considered for minimally invasive assessment of suspected or known lung 

cancer were enlisted for EUS-B-FNA. Eligible patients were those where lesions were adjacent 

to the oesophagus on Computed Tomography of the chest and either; 

i) not amenable to EBUS-TBNA (see figure 1), or  

ii) target lesion was deemed to be more easily accessed via transoesophageal means (eg.  

LAG lesions), or 

iii) where a transoesophageal approach was preferred due to anaesthetic risk 

  

Performance of EUS-B-FNA 

EUS-B-FNA was performed using a flexible linear scanning transducer (BF-UC180F-OL8; 

Olympus, Tokyo, Japan; or EB-1970UK; Pentax, Tokyo, Japan) under conscious sedation. Local 

anaesthesia was applied to the pharynx, larynx, trachea and bronchi with topical lignocaine 1% 

or 2% in preparation for bronchoscope introduction as previously stipulated.23  

 

The ultrasound bronchoscope was inserted to the pharynx through the mouth and guided into the 

oesophagus posterolateral to the arytenoid cartilage. Continuous ultrasound imaging was 

conducted as described by Tournoy et al. to confirm correct positioning of the instrument using 

the thyroid, trachea, aortic arch, azygous vein, pulmonary arteries, heart and descending aorta as 

sonographic landmarks.4 Upon localization of a target lesion, a 22-gauge needle (NA-201SX-

4022; Olympus, or GUS-21-18-022; Medi-Globe SonoTip II) was introduced with aspirates 

performed under real-time ultrasound guidance. 
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Aspirates were expelled onto glass slides and subject to rapid on-site examination (ROSE) using 

previously reported rapid Romanowsky stain (Quick Dip; POCD Scientific, Artarmon, 

Australia), 24 and processed for formal cytological analysis as previously described. 25  

 

In cases where no diagnosis was made via EUS-B-FNA, a definitive diagnosis was obtained by 

alternate means of tissue diagnosis. In order to establish proposed diagnostic sensitivity in this 

study, aspirates which were non-diagnostic were deemed a false negative procedure.  

 

 

 

RESULTS 

 

During the period of January 1st 2015 and June 8th 2016, 61 patients underwent EUS-B-FNA, 

with sampling performed at 69 mediastinal LN sites. Sampling of the LAG lesion was performed 

in four patients. Aspirates of mediastinal LN and LAG lesions were sufficient on ROSE in 71 of 

73 (97%) patients. In 21 patients, EUS-B-FNA sampling was performed at mediastinal LN and 

LAG sites not amenable to EBUS-TBNA (see figure 1). Particulars regarding target lesion site 

diagnostic information are provided in Table 1. No complications occurred in any patients. 

 

Role of EUS-B-FNA in diagnostic advancement 

The addition of EUS-B-FNA increased the diagnostic and staging utility of pulmonologist 

performed bronchoscopy with a further diagnosis made in twelve mediastinal LN and two LAG 

lesions, which could not have been obtained via EBUS-TBNA (Table 1). Four patients also had 
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successful sampling of benign mediastinal LN lesions at sites not accessible by EBUS-TBNA, 

confirmed as true negative findings on subsequent surgical sampling. 

 

Diagnostic sensitivity for malignancy in mediastinal LN lesions was 88% (51 of 58). Seven 

patients had surgical confirmation of benign findings. All false negative cases (n=10) reported in 

this cohort are either presumed or surgically confirmed, with ongoing clinical surveillance 

continuing in four patients, and clinical deterioration precluding further sampling in two. In those 

mediastinal LN lesions inaccessible to EBUS-TBNA, EUS-B-FNA demonstrated diagnostic 

findings in 12 of 17 (71%), with sensitivity for malignancy of 88% (15 of 17). Sampling of four 

patients with LAG lesions by EUS-B-FNA confirmed metastatic lung carcinoma in two. 

 

 

 

DISCUSSION 

 

Our results confirm limited published international literature that pulmonologist-performed 

transoesophageal mediastinal assessment with a linear EBUS video-bronchoscope is a safe and 

feasible procedure.2, 15 Our study also adds to two previous reports of successful sampling of 

LAG lesions via EUS-B-FNA.16, 17 We have previously reported the utility of EUS-B-FNA in 

improving diagnostic yield from convex-probe Endobronchial ultrasound-guided sampling of 

parenchymal lung lesions.26 [Daniel P Steinfort, Michael W Farmer, Louis B Irving, Barton R Jennings. Pulmonologist-

performed per-oesophageal needle aspiration of parenchymal lung lesions using an EBUS bronchoscope: diagnostic utility and 

safety. J Bronchol Intervent Pulmonol. 2016 In Press] This report now also confirms the significantly 
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improved diagnostic yield in selected patients of the combined approach in mediastinal 

assessment, through increasing the number of mediastinal LN sites that may be accessed by the 

pulmonologist via EUS-B-FNA and potentially upstaging lung cancer by sampling LAG 

lesions.16, 17   

 

EUS-B-FNA enables accessibility to paraoesophageal lymph nodes, and specifically at stations 

5, 8 and 9, which are not amenable to EBUS-TBNA.19 Illustrative cases in Figure 1 demonstrate 

lesions that were successfully sampled, that would not be amenable to standard EBUS sampling 

via the airways. In combining sonological evaluation of the mediastinum with EBUS-TBNA and 

EUS-B-FNA, it would negate the requisite for two procedures.19 This would drastically reduce 

costs, and time delayed in awaiting individual procedures or repeated clinical evaluation.  

 

The benefits of EUS-B-FNA may also include the ability to perform sampling in patients 

with excessive cough or reduced lung function precluding from increased sedation.20 A 

recent randomised study concluded that EUS-FNA, compared with EBUS-TBNA, 

demonstrated comparable patient tolerance with fewer doses of anesthetics and sedatives, 

shorter procedure time, and fewer oxygen desaturations during the procedure.18 We did 

not record intra-procedural oxygenation in this cohort, and the the utility of EUS-B-FNA 

in patients with excessive cough or poor lung function precluding escalation of sedation 

remains to be confirmed in future studies. .In addition, it can be inferred that EUS-B-FNA 

decreases doses of sedatives and has fewer episodes of oxygen desaturation given these 

results seen in EUS-FNA. Published guidelines by Vilmann et al. recommend combined 

evaluation with endobronchial (EBUS-TBNA) and oesophageal (EUS-B-FNA) ultrasound for 
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sampling over either procedure alone in the diagnosis and staging of lung cancer.11 Specific 

training requirement or minimum procedural number for competence has not be studied in EUS-

B-FNA. Konge et al. demonstrated that pulmonologists with awareness of lung cancer staging 

and experience in bronchoscopy were able to quickly improve their EUS-FNA performance.27 

However, despite twenty procedures there were inconsistencies with competent performance.27 

Importantly, these pulmonologists were trained in bronchoscopy and not specifically in EBUS. 

This highlights the need for regular endoscopic intervention by trained pulmonologists, with 

training in both EBUS-TBNA and EUS-B-FNA in order to perform complete endoscopic staging 

in one session.11 

 

Unlike EBUS-TBNA, the lack of endoluminal landmarks within the oesophagus during EUS-B-

FNA identifies the requirement for trained pulmonologists to rely solely on interpretation of the 

sonographic image and knowledge of surrounding vascular structures.20 Whilst cardiologists 

conduct transoesophageal echocardiograms routinely, those pulmonologists who regularly 

perform EBUS with needle puncture and aspiration will likely be able to transfer this skill set 

from EBUS-TBNA to EUS-B-FNA.  

 

Limitations and future directions 

This study incorporated patients selected for EUS-B-FNA of mediastinal LN and LAG lesions 

where post-CT imaging, pre-procedural diagnostic potential was deemed high. Those patients 

who underwent evaluation via EUS-B without FNA (e.g. inability to visualise target lesion) were 

excluded in the study, nor have we included all consecutive patients undergoing bronchoscopic 

mediastinal staging including EBUS-TBNA. Our findings confirm the accuracy of 
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pulmonologist-performed EUS-B-FNA for staging of lung cancer. Future studies are required to 

confirm accuracy of EUS-B-FNA in assessment of infective28 and haematologic29 causes of 

mediastinal lymphadenopathy.  

 

Training requirements for EUS-B-FNA are not currently established, though are likely to be 

reduced in pulmonologists well versed in EBUS-TBNA, due to overlapping skills in 

bronchoscopic dexterity, ultrasound image interpretation, and lymph node sampling. 

Proceduralists in this study all had extensive experience with EBUS-TBNA, and had observed 

performance of EUS, prior to commencing EUS-B. Each proceduralist also undertook further 

self-directed learning including review of sonographic anatomy from the oesophagus,4 and/or 

attendance at post-graduate courses in EUS-B. In addition, proceduralists undertook their initial 

experience with direct observation by EUS proceduralists. As EUS-B becomes more established, 

training is likely to be directed solely by Pulmonologists experienced in the technique. 

 

Despite being recommended in recently published international guidelines on staging of lung 

cancer,11 EUS-B-FNA is not to our knowledge currently formally addressed in Australian 

College/Society training programs or accreditation guidelines. Until this is corrected, we suggest 

individual pulmonologists seek support, and potentially training, from available local sources. As 

discussed above, this may include either pulmonology or gastroenterology colleagues with 

appropriate expertise. Interventional pulmonologists with experience in EBUS-TBNA may also 

consider seeking formal credentialing from their institution to perform this procedure.  

CONCLUSIONS 

 

This article is protected by copyright. All rights reserved.



The utility of performing EUS-B-FNA allows higher diagnostic yield of mediastinal LN lesions 

and access to LAG lesions, whilst preserving patient safety. EUS-B-FNA by trained 

pulmonologists with awareness of surrounding anatomy augments mediastinal diagnostic 

potential, assists in lung cancer staging and prevents the need for surgical evaluation. 

 

 

This article is protected by copyright. All rights reserved.



REFERENCES 

 

1.  Steinfort DP, Hew MJ, Irving LB. Bronchoscopic evaluation of the mediastinum using 

endobronchial ultrasound: a description of the first 216 cases carried out at an Australian tertiary 

hospital. Internal Medicine Journal 2011: 41(12): 815-824.  

2. Herth FJ, Krasnik M, Kahn N, Eberhardt R, Ernst A. Combined endoscopic-

endobronchial ultrasound-guided fine-needle aspiration of mediastinal lymph nodes through a 

single bronchoscope in 150 patients with suspected lung cancer. Chest 2010: 138(4): 790-794. 

3. Silvestri GA, Gonzalez AV, Jantz MA, Margolis ML, Gould MK, Tanoue LT, Harris LJ, 

Detterbeck FC. Methods for staging non-small cell lung cancer: Diagnosis and management of 

lung cancer, 3rd ed: American College of Chest Physicians evidence-based clinical practice 

guidelines. Chest 2013: 143(5 Suppl): e211S-250S. 

4. Tournoy KG, Annema JT, Krasnik M, Herth FJ, van Meerbeeck JP. 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 : official publication of the International Association for the Study of Lung Cancer 

2009: 4(12): 1576-1584. 

5. Vilmann P, Krasnik M, Larsen SS, Jacobsen GK, Clementsen P. Transesophageal 

endoscopic ultrasound-guided fine-needle aspiration (EUS-FNA) and endobronchial ultrasound-

guided transbronchial needle aspiration (EBUS-TBNA) biopsy: a combined approach in the 

evaluation of mediastinal lesions. Endoscopy 2005: 37(9): 833-839. 

This article is protected by copyright. All rights reserved.



6. Zhang R, Ying K, Shi L, Zhang L, Zhou L. Combined endobronchial and endoscopic 

ultrasound-guided fine needle aspiration for mediastinal lymph node staging of lung cancer: a 

meta-analysis. European journal of cancer 2013: 49(8): 1860-1867. 

7. Oki M, Saka H, Ando M, Kitagawa C, Kogure Y, Seki Y. Endoscopic ultrasound-guided 

fine needle aspiration and endobronchial ultrasound-guided transbronchial needle aspiration: Are 

two better than one in mediastinal staging of non-small cell lung cancer? The Journal of thoracic 

and cardiovascular surgery 2014: 148(4): 1169-1177. 

8. Rintoul RC, Skwarski KM, Murchison JT, Wallace WA, Walker WS, Penman ID. 

Endobroncial and endoscopic ultrasound-guided real-time fine-needle aspiration for mediastinal 

staging. The European respiratory journal 2005: 25(3): 416-421. 

9. Wallace MB, Pascual JMS, Raimondo M, Woodward TA, McComb BL, Crook JE, 

Johnson MM, Al-Haddad MA, Gross SA, Pungpapong S, Hardee JN, Odell JA. Minimally 

invasive endoscopic staging of suspected lung cancer. The Journal of the American Medical 

Association 2008: 299(5): 540-546. 

10. Lee KJ, Suh GY, Chung MP, Kim H, Kwon OJ, Han J, Um S. Combined 

endobronchial and transesophageal approach of an ultrasound bronchoscope for mediastinal 

staging of lung cancer. Endobronchial ultrasound and lung cancer 2014: 9(3): e91893. 

11. Vilmann P, Clementsen PF, Colella S, Siemsen M, De Leyn P, Dumonceau JM, Herth FJ, 

Larghi A, Vazquez-Sequeiros E, Hassan C, Crombag L, Korevaar DA, Konge L, Annema JT. 

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). Endoscopy 2015: 47(6): c1. 

This article is protected by copyright. All rights reserved.



12. Sarwate D, Sarkar S, Krimsky WS, Burgan CM, Patel K, Evans R, Harley DP. 

Optimization of mediastinal staging in potential candidates for stereotactic radiosurgery of the 

chest. The Journal of thoracic and cardiovascular surgery 2012: 144(1): 81-86. 

13. Hwangbo B, Lee HS, Lee GK, Lim KY, Lee SH, Kim HY, Lee JY, Zo JI. 

Transoesophageal needle aspiration using a convex probe ultrasonic bronchoscope. Respirology 

2009: 14(6): 843-849. 

14. Franco J, Monclou E. [Transesophageal endobronchial ultrasound-guided fine-needle 

aspiration]. Archivos de bronconeumologia 2011: 47(8): 418-419. 

15. Hwangbo B, Lee GK, Lee HS, Lim KY, Lee SH, Kim HY, Lee HS, Kim MS, Lee JM, 

Nam BH, Zo JI. Transbronchial and transesophageal fine-needle aspiration using an ultrasound 

bronchoscope in mediastinal staging of potentially operable lung cancer. Chest 2010: 138(4): 

795-802. 

16. Crombag LMMJ, Annema JT. Left adrenal gland analysis in lung cancer patients using 

the endobronchial ultrasound scope: A feasibility trial. Respiration; international review of 

thoracic diseases 2016: 91(3): 235-40. 

17. Meena N, Hulett C, Jeffus S, Bartter T. Left adrenal biopsy using the convex curvilinear 

ultrasound scope. Respiration; international review of thoracic diseases 2015: 89(1): 57-61. 

18. Oki M, Saka H, Ando M, Tsuboi R, Nakahata M, Oka S, Kogure Y, Kitagawa C. 

Transbronchial vs transesophageal needle aspiration using an ultrasound bronchoscope for the 

diagnosis of mediastinal lesions: a randomized study. Chest 2015: 147(5): 1259-1266. 

19. Vallandramam PRR, Sivaramakrishnan M, Srinivasan A. EUS-B-FNA: Pulmonologist's 

viewpoint: Whose tube is it anyway? Lung India 2015: 32(3): 285-286. 

This article is protected by copyright. All rights reserved.



20. Medford ARL. EUS-B-FNA for diagnosis of sarcoidosis: A note of caution. Respiration 

2013: 86: 264. 

21. Medford ARL, Agrawal S. Single bronchoscope combined endoscopic- endobronchial 

ultrasound-guided fine-needle aspiration for tuberculous mediastinal nodes. Chest 2010: 138: 

1274. 

22. Annema JT, Rabe KF. Endosonography for lung cancer staging: one scope fits all? Chest 

2010: 138(4): 765-767. 

23. Steinfort DP, Irving LB. Patient satisfaction during endobronchial ultrasound-guided 

transbronchial needle aspiration performed under conscious sedation. Respiratory Care 2010: 

55(6): 702-706. 

24. Steinfort DP, Leong TL, Laska IF, Beaty A, Tsui A, Irving LB. Diagnostic utility and 

accuracy of rapid on-site evaluation of bronchoscopic brushings. The European respiratory 

journal 2015: 45(6): 1653-1660. 

25. Steinfort DP, Russell PA, Tsui A, White G, Wright G, Irving LB. Interobserver 

agreement in determining non-small cell lung cancer subtype in specimens acquired by EBUS-

TBNA. The European respiratory journal 2012: 40(3): 699-705. 

26. Steinfort DP, Farmer MW, Irving LB, Jennings BR. Pulmonologist-performed per-

oesophageal needle aspiration of parenchymal lung lesions using an EBUS bronchoscope: 

diagnostic utility and safety. Journal of Bronchology and Interventional Pulmonology 2016: In 

Press.  

27. Konge L, Annema J, Vilmann P, Clementsen P, Ringsted C. Transesophageal 

ultrasonography for lung cancer staging: learning curves of pulmonologists. Journal of thoracic 

This article is protected by copyright. All rights reserved.



oncology : official publication of the International Association for the Study of Lung Cancer 

2013: 8(11): 1402-1408. 

28. Geake J, Hammerschlag G, Nguyen P, Wallbridge P, Jenkin GA, Korman TM, Jennings B, 

Johnson DF,  Irving LB, Farmer M, Steinfort DP. Utility of EBUS-TBNA for diagnosis 

of mediastinal tuberculous lymphadenitis: a multicentre Australian experience. Journal of 

thoracic disease 2015: 7(3): 439-448. 

29. Steinfort DP, Conron M, Tsui A, Pasricha S, Renwick WEP, Antippa P, Irving LB.  

Endobronchial Ultrasound-Guided Transbronchial Needle Aspiration for 

the Evaluation of Suspected Lymphoma. Journal of Thoracic Oncology 2010: 5(6): 804-809.  

 

This article is protected by copyright. All rights reserved.



1 

 

ABSTRACT 

 

BACKGROUND: Transoesophageal endobronchial ultrasound (EBUS) video-bronchoscope 

insertion provides pulmonologists access to conduct endoscopic fine-needle aspiration (EUS-B-

FNA) of mediastinal lymph node (LN) lesions and also assist in lung cancer staging by sampling 

left adrenal gland (LAG) lesions. Limited literature have described additional diagnostic value, 

whilst maintaining patient safety.   

METHODS: All eligible patients with paraoesophageal lesions on thoracic computed 

tomography (CT) underwent pulmonologist-performed EUS-B-FNA at two tertiary centres and 

were included in this prospective observational cohort study.  

RESULTS: EUS-B-FNA sampling was performed at 69 mediastinal LN lesion sites, including 

seventeen sites inaccessible to bronchoscopic sampling. Four LAG lesions were sampled via 

EUS-B-FNA. There were no complications. EBUS-TBNA was augmented by EUS-B-FNA due 

to accessibility of sampling lesions otherwise unamenable bronchoscopically, thereby increasing 

diagnostic utility. Diagnostic sensitivity of EUS-B-FNA for malignancy in mediastinal LN 

lesions was 88% (51 of 58). For mediastinal LN lesions not amenable to EBUS-TBNA, the 

sensitivity for diagnosis of malignancy via EUS-B-FNA was 88% (15 of 17). Diagnostic 

sensitivity of EUS-B-FNA for malignancy in LAG lesions was 50% (2 of 4).  

CONCLUSIONS: EUS-B-FNA is a precise and safe approach in the evaluation and staging of 

lung cancer when performed by a pulmonologist. It complements and increases the diagnostic 

utility of EBUS-TBNA by further coverage of mediastinal LN stations and access to LAG 

lesions.    
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Take-home messages:  

Combining endoscopic transoesophageal fine-needle aspiration using convex probe 

bronchoscope (EUS-B-FNA) and endobronchial ultrasound (EBUS) bronchoscopy enhances the 

diagnostic yield of mediastinal nodal staging in lung cancer, whilst maintaining safety.  
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