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Introduction

Lung cancer continues to be the leading cause of cancer-related death globally. Quick access to tailored diagnosis could expedite the molecular investigation process and improve overall results (1). A standardised strategy for staging and diagnosis is a fundamental component of lung cancer management. However, there is little doubt that molecular tissue diagnosis approaches are critical for many patients’ outcomes (2, 3).

Over the last decade, the importance of endobronchial ultrasound (EBUS) in lung cancer management pathways has evolved in lockstep with significant breakthroughs in molecular profiling and available treatments. Multiple molecular tests are now required to guide the treatment plan. Additionally, immunological testing and research are advancing rapidly, and targeted medicines and immunotherapies are being investigated more frequently to treat early-stage lung cancer. EBUS transbronchial needle aspirations (TBNAs) are increasingly used to diagnose and obtain tissue-based biomarkers. There should be a tight collaboration between the pulmonologist, surgeon, medical oncologist, and pathologist. Ideally, the pathologist can simultaneously send samples for diagnosis, staging, and molecular analysis. These results are available to the medical oncologist during the initial appointment rather than being ordered post hoc, further delaying therapeutic decision-making. Therefore, there is an increasing demand for high-quality EBUS-TBNA to meet these objectives, many of which are not addressed by current EBUS recommendations (4).

In hoc signo vinces (Latin for in this sign you will win) is a phrase with which the Greek motto τούτῳ νίκα is commonly translated as win with this. The phrase appeared in Constantine’s dream, together with a flaming cross, shortly before he moved from Gaul to Rome to wage war against Maxentius (immediately following the dream, he created the banner with the monogram of Christ drawn on it). Constantine had the vision in a dream on the eve of the decisive Battle of the Milvian Bridge (5). In this Opinion Paper for the Frontiers in Oncology journal, we will describe our vision of the new flaming approach of EBUS to lung cancer staging and management.



New indications of endobronchial ultrasound in thoracic oncology

Molecular analysis performed on EBUS-TBNA specimens was comparable to that performed on surgical specimens regarding sensitivity or diagnostic accuracy. Due to the low invasiveness and feasibility of repeated procedures, EBUS-TBNA is ideal for establishing a cell-type diagnosis and providing adequate specimens for molecular assay in locally advanced lung cancer patients. The procedure’s accuracy and minimal risk of complications make it suitable for low-performance-status patients who could still benefit from targeted therapy (6).

Therefore, the current role of EBUS is not only as a diagnostic tool to confirm the pathological N2 station (Figure 1). The current approach should exclude a pathological N3 involvement, and the patient could undergo definitive chemoradiotherapy and/or immunotherapy. If an N3 contralateral involvement is excluded, the role of EBUS in N2 lymph nodes is a tailored diagnostic tool. After the EBUS-TBNA diagnosis, a patient with squamous cell carcinoma should undergo induction therapy. On the other hand, an epidermal growth factor receptor (EGFR)-positive patient should undergo upfront surgery with a subsequent tyrosine kinase inhibitor treatment with great results (7, 8).




Figure 1 | Flowchart of lung cancer diagnosis using endobronchial ultrasound. EGFR, epidermal growth factor receptor.



A likelihood ratio should also be calculated to assess the potential utility of the EBUS-TBNA and how likely it is that a patient has pathological lymph nodes. The likelihood ratio is the ratio of the probability that a test result is correct to the probability that the test result is incorrect. The sensitivity and specificity of the test are the values used to generate a likelihood ratio, which is calculated for both positive and negative test results. The advantage of the likelihood ratio with four categories over a binary test is the clinical interpretation and usability of the data (9). EBUS-TBNA sensitivity and diagnostic accuracy in locally advanced lung cancers were 98.5% when pathological diagnosis and mutational status were considered. Additionally, EBUS-TBNA produced adequate material for molecular analysis in 98% of instances with advanced-stage adenocarcinomas (9).



Discussion

Blinded quantitative analysis of tumour size as a predictor of lymph nodes metastasis in T1 lung tumours discovered that even among tiny tumours, a high prevalence of N2 or N3 metastasis persists, and there is no clear definition of central lesion that mitigates this risk (10).

Accurate mediastinal lung cancer staging is critical since it directly affects prognosis and treatment options. Multimodal staging of preoperative mediastinal lymph nodes in lung cancer is critical for accurate staging and selecting the most appropriate treatment. The diagnostic usefulness of 2-[fluorine-18]fluoro-2-deoxy-D-glucose PET (18F-FDG PET) is superior to that of the chest CT scan. In preoperative mediastinal lymph nodes, the negative predictive value of 18F-FDG PET/CT is reliable and comparable to the negative predictive value of EBUS-TBNA. The maximal standardised uptake value (SUVmax) of mediastinal lymph nodes can aid in the prediction of metastases; however, positive 18F-FDG PET/CT mediastinal lymph nodes should be confirmed histopathologically, particularly if such a result would alter the treatment strategy (11). EBUS-TBNA has been better than any commonly used procedure for mediastinal lung cancer staging (12). The primary disadvantages of EBUS and TBNA are that certain lymph node stations, such as levels 5 and 6, are inaccessible by either technique. Mediastinoscopy is not an appropriate alternative to EBUS-TBNA in centres where it is not accessible. These hospitals should refer patients to high-volume centres with a significant experience in the procedure (13).

EBUS-TBNA sampling of tumours is commonly performed with numerous samples taken from multiple sites, allowing for a more considerable breadth of assessment and overcoming intra- and inter-lesional heterogeneity. EBUS-guided bronchoscopy is a minimally invasive procedure that allows repeated tumour tissue collection. When paired with the rapid-on-site examination (ROSE), EBUS-guided sampling can rapidly diagnose cancer with high sensitivity and specificity. Radial probe EBUS is used to sample pulmonary parenchymal lesions, a unique technique that incorporates both cytologic and histologic sampling. Additionally, EBUS-TBNA sampling has been used to characterise the immunophenotypic properties of tumour-draining lymph nodes in not-small cell lung cancer (14).

In published studies, the diagnostic accuracy of EBUS-TBNA for mediastinal and hilar lymph node pathology was 81.2%. Cancer, lung cancer, and benign lesions were diagnosed with disease-specific accuracy rates of 81.7%, 84.3%, and 78.9%, respectively. The sensitivities for all diseases, cancer, lung cancer, and benign were, respectively, 55.1%, 48.8%, 48.3%, and 60%. The negative predictive values for all diseases, cancer, lung cancer, and benign were 75.7, 77.2, 81.2, and 69.2%, respectively. The most crucial use of EBUS-TBNA is diagnosing lymph node metastases in lung cancer; the sensitivity of EBUS-TBNA in this regard ranges from 46% to 96% (15).

In an ungraded consensus-based statement, CHEST guidelines issued in 2016 stated that this approach is suitable for obtaining a differential diagnosis between lymphoid and epithelial neoplasms in cases of suspected lymphoma (16). The American College of Chest Physicians (16), the European Society for Medical Oncology (17), the European Society of Thoracic Surgeons (18), and the National Comprehensive Cancer Network (19) currently recommend EBUS-TBNA as the method of choice for invasive mediastinal staging, even though mediastinoscopy was once regarded as the optimal method.

Recently, immunotherapy with monoclonal antibodies directed against the programmed death-ligand 1 (PD-L1) has become a promising treatment option in patients with advanced non-small cell lung cancer in terms of overall survival. This is critical for identifying patients who will benefit most from immunotherapy. In recent years, minimally invasive treatments have become the gold standard for diagnosing and staging lung cancer patients. Nevertheless, EBUS TBNA procedures frequently offer the necessary information, from tissue samples to molecular analysis, with few complications. EBUS-TBNA cytologic specimens have been effectively used to assess a variety of molecular targets, including EGFR, Anaplastic Lymphoma Kinase (ALK), and c-ros oncogene 1 (ROS-1). They are acceptable and equivalent to histologic samples for assessing target markers (20).

While EBUS-TBNA has been established and widely implemented in clinical practice, high-quality research is still required. Randomised controlled prospective studies are critical for defining the benefits of technological developments such as navigational approaches, new robotic platforms, needle designs, and cytopathological processing modifications. The design of future studies should reflect the growing demands of lung cancer precision diagnostics by shifting the significant focus away from diagnostic yield and cellular quality and quantity (21). Implementation research will improve procedural procedures and the broader adoption of best practices (4).



Conclusions

EBUS-TBNA is not only a technology but also a way of thinking about lung cancer management. The feasibility and ideal results of EBUS-TBNA depend highly on the cytopathology and pulmonologist’s expertise and how the technique is performed. Patient sedation and ROSE are critical and should always be used. With experienced hands and multidisciplinary experience, EBUS-TBNA provides all the necessary information that a medical oncologist requires for optimal medical treatment without requiring additional invasive procedures (6). EBUS specimens can be obtained from a single procedure for pathological diagnosis, staging, and comprehensive molecular assessment, thereby establishing the foundation for the personalised therapy era, which combines minimally invasive procedures with biological agents to achieve the best oncological outcomes. EBUS-TBNA represents the best diagnostic approach in many different clinical scenarios in high-volume thoracic oncology centres and is valid and accurate in underpinning modern oncological therapy, guiding the best and tailored treatment options in lung cancer (20).
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