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PREFACE 

 
Lung cancer continues to be one of the most common cancers worldwide, claiming more 
lives yearly than breast, colon, and prostate cancers combined. World Lung Cancer Day 
is a great opportunity for every health care provider and member of the community   to 
implement initiatives that urge everyone to learn about risk factors for the disease and 
to encourage the increase of research efforts for improving prevention, early detection 
and optimal care of lung cancer all over the world. 
 
Bronchology and Interventional Pulmonology offer many options to improve the 
possibilities of cure of lung cancer. Bronchoscopy is the primary procedure performed 
to diagnose lung cancer and interventional pulmonology are deeply involved in the 
research about lung cancer and the clinical care of thousands and thousands of patients 
around the world. 
 
The World Association for Bronchology and Interventional Pulmonology, as a coalition 
of leading international research and advocacy associations of interventional 
pulmonology, joins the efforts of all world respiratory associations to commemorate, 
celebrate and support those impacted by lung cancer. WABIP as a relevant member of 
the lung cancer community fully aligns itself with the efforts to raise awareness about 
lung cancer and its global impact, mainly through education about lung cancer as well 
as encouraging early diagnosing and optimizing care of lung cancer around the world. 
 
To this end, the WABIP organizes diverse initiatives to commemorate the World Lung 
Cancer Day. One of them is this collection of top articles published in the past year about 
interventional pulmonology in lung cancer, with comments by the WABIP Journal Club 
and a wide variety of leading experts in bronchology and interventional pulmonology.  
 
The WABIP hopes that medicine-based evidence analysis of the selected papers and the 
thoughtful comments of such experts about the discussed topics will help physicians 
remain updated of the most relevant publications of the year.  
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Expert Commentary: Dr. Lorenzo Corbetta 

 

TITLE 

Endosonographic procedures are safe and highly specific in mediastinal re-staging of 
lung cancer.  

 

SOURCE CITATION   

Muthu V, Sehgal IS, Dhooria S et al. Efficacy of endosonographic procedures in 
mediastinal re-staging of lung cancer after neoadjuvant therapy: A systematic review 
and diagnostic accuracy meta-analysis. Chest. 2018; 154(1):99-109. doi: 
10.1016/j.chest.2018.04.014.  
 

ABSTRACT   

BACKGROUND: The optimal modality for restaging the mediastinum following 
neoadjuvant therapy for lung cancer remains unclear. Surgical methods are currently 
considered the reference standard. The present study evaluates the role of 
endosonographic techniques for mediastinal restaging in lung cancer.  

METHODS: A systematic review of PubMed and Embase databases was performed to 
identify studies using endoscopic ultrasound, endobronchial ultrasound, or a 
combination of the two for mediastinal restaging following induction therapy for stage 
III lung cancer. The quality of the included studies was assessed by using the Quality 
Assessment of Diagnostic Accuracy Studies-2 tool. The accuracy of endosonography was 
analyzed by calculating the sensitivity, specificity, likelihood ratio, and diagnostic OR for 
each study and pooling the results by using a bivariate model. Heterogeneity and 
publication bias were assessed. Potential causes of heterogeneity were explored by 
using sensitivity analysis and meta-regression.  

RESULTS: Ten studies (N = 574) were included. The pooled sensitivity, specificity, 
diagnostic OR, and positive and negative likelihood ratios were 67% (95% CI, 56-77), 99% 
(95% CI, 89-100), 157, 52.0, and 0.33, respectively. No complications were reported. 
Significant heterogeneity was observed for the outcome of sensitivity. Sensitivity 
analysis identified several factors accounting for heterogeneity, including study design 
and risk of bias. The sensitivity of the endosonographic procedure was also linked to the 
prevalence of N2 disease on meta-regression. Funnel plot showed publication bias, but 
this finding was not evident on statistical tests.  

CONCLUSIONS: Endosonographic procedures are safe and highly specific in mediastinal 
restaging of lung cancer.  
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JOURNAL CLUB COMMENTS 

 

For any well-formulated research question, systematic reviews and meta-analyses can 
identify all the available relevant evidence (systematic search), critically appraise the risk 
of bias of the identified evidence, combine the results to increase statistical power 
(meta-analysis when appropriate), identify sources of variation across studies (subgroup 
analyses) and rate the overall quality of the evidence (certainty in the results). 
 
Question: In patients with neoadjuvant therapy for lung cancer restaging with 
endosonographic procedures are safe and have an important role in the follow-up?  
 
Design: Meta analysis  
 
Main results: Not significant heterogeneity was observed for the specificity, with a LR+ 
52. These result shows a very large change in the pretest results when the 
endosonographic procedure is positive. On the other hand, when the procedure is 
negative, the pretest probability does not vary enough for a confirmatory decision.  
 
 
COMMENTS by Dr. Lorenzo Corbetta 

 

The limits of effectiveness of surgery in the group of patients with stage IIIa, N2 
metastatic mediastinal nodes is a challenging issue. Although, multimodality treatment, 
with or without subsequent surgical intervention, is usually considered the best 
treatment option, the role of surgery as part of multimodality therapy in patients with 
stage IIIA disease is still not clearly defined. The results of the Albain study in US (Lancet 
2009) and the European Organisation for Research and Treatment of Cancer-Lung 
Cancer Group (van Meerbeeck et al, J Natl Cancer Inst. 2007) did demonstrate some 
benefit of including surgical management to the neoadjuvant regimen, therefore it 
seems there exists a subset of patients that may benefit from surgical resection after 
chemotherapy with or without radiotherapy. Nevertheless, identifying this subset is 
extremely challenging. 
 
Some authors have recommended surgery intervention in patients who have stage IIIA 
disease, yet with the involvement of only one mediastinal lymph node station involved 
wherein the node is smaller than 3 cm in diameter. Although, a survey conducted among 
institution members of the NCCN showed that 90% of the responders would consider 
surgery as part of the therapy in this same clinical scenario, the strongest evidence 
available from the EORTC study and by others, maintains that surgery is unlikely to be 
beneficial if the mediastinum is persistently involved even after induction treatment. At 
present, the pathological status of postoperative mediastinal nodes seems to be the 
crucial decision-maker dictating further treatment; thereby arises the need of a 
repeated staging (restaging) procedure in patients who have received neoadjuvant 
treatment and are being considered for subsequent radical surgery. 
 
Non-invasive techniques traditionally have a rather low sensitivity and specificity with 
regards to restaging and the false-negative rate of minimally invasive techniques 
remains high. On the other hand, while repeated mediastinoscopy provides larger tissue 
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biopsies, it is not only more technically challenging but also has a lower accuracy than 
the first mediastinoscopy. Moreover, experience with VATS for restaging is still limited 
and therefore the best available method for restaging after induction therapy remains 
a highly debated issue. The introduction of transcervical extended mediastinal 
lymphadenectomy (TEMLA) is a new surgical staging procedure for initial mediastinal 
evaluation that provides a thorough and extensive mediastinal lymph node dissection, 
leaving almost no lymphatic tissue behind. The sensitivity and accuracy of the same for 
primary staging of the mediastinum have been reported to be 90% and 96% 
respectively. Unfortunately, TEMLA was associated with a mortality of 0.3% and 
morbidity (such as recurrent laryngeal nerve palsy, pneumothorax and requirement of 
mechanical ventilation) of 6.4%  and thus, for various reasons, TEMLA is not routinely 
available in most of the centers.  
 
The results of efficacy of endosonography for restaging in stage IIIA-N2 NSCLC after 
induction therapy are quite variable. Herth et al. reported, in 2008, a diagnostic 
sensitivity of 76% for EBUS-TBNA used for restaging after induction chemotherapy. 
Other studies showed a sensitivity of 50% and a negative predictive value of 88% for 
EBUS.  Combined EBUS-TBNA and EUS-B-FNA after induction therapy, showed a 
sensitivity of 67%, a negative predictive value of 73% and accuracy of 81 per cent. In 
spite of the initial enthusiasm about EBUS, the consensus amongst most of the experts 
is that the diagnostic sensitivity of EBUS-TBNA for restaging after induction therapy in 
patients with stage IIIA-N2 NSCLC is lower than that of initial staging and therefore, it is 
reasonable to perform EBUS-TBNA first for initial mediastinal staging and reserve 
mediastinoscopy for restaging after induction therapy. 
 
One of the difficulties in analyzing the published research is the inability to consider the 
many technical aspects influencing the results and mainly, how these results may be 
extrapolated to real life scenarios. The level of expertise of the team is crucial; it is 
known, there is significant variability in the learning curve of the fellows in training and 
that almost 33% of them could not master the technique during their training program. 
Currently, the length of the learning curve for EBUS-TBNA proficiency is unclear and is 
probably different for each operator; no diagnostic yield cut-off has yet been established 
to define the standard capability of performing EBUS-TBNA. Additionally, in many 
countries, formal training to perform EBUS is either not required or not offered.  
 
The performance indices of EBUS-TNBA mediastinal staging may be influenced by 
numerous factors EBUS-TBNA specimen acquisition and processing many be obtained 
by cytology slides, cell-block, core-tissue, combination of cytology slides and core-tissue, 
combination of cytology slides and cell-block. There is no consensus on the optimal 
method of specimen preparation. Prevalence of N2 nodes, technique used for sedation, 
the use of ROSE and mainly the extension of the procedure may result in different 
outcomes. Although, current guidelines recommend testing at least three lymph node 
stations-typically 4R, 4L and 7, in real life, the EBUS-TBNA practice is generally 
characterized by <3 sampled mediastinal nodal stations per patient for different 
reasons. How the procedure is implemented in each institution, must be carefully taken 
into account before assuming that the same results published by highly experienced 
institutions will be reproduced.  
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In this article, Muthu V et al performed a systematic review and meta-analysis to 
evaluate the diagnostic performance of endosonography in mediastinal re-staging of 
lung cancer. They included 10 eligible articles (574 patients, 7 retrospective studies). 
They found that the sensitivity of endosonographic procedures in mediastinal re-staging 
ranged from 40-89% with a pooled sensitivity of 67% and the specificity ranged from 91-
99% with a pooled specificity of 99 per cent. As expected, there was clinical 
heterogeneity amongst the included studies in terms of study design, patient selection, 
the reference standard used and the technical aspects of the endosonographic 
procedure. Heterogeneity was observed in terms of pooled sensitivity but not for the 
specificity.  
 
This meta-analysis confirms that the sensitivity of endosonography for mediastinal re-
staging is significantly lower than that of endosonography for initial mediastinal staging 
(88%). Possible reasons include the technical difficulty in accessing certain lymph node 
stations, smaller size of nodes and the occurrence of fibrosis or necrosis following 
neoadjuvant therapy. Even when these figures support the current recommendations 
(EBUS for initial evaluation, mediastinoscopy for restaging) they must be interpreted 
cautiously. Most of the included studies were small, single center studies from 
specialized endoscopy or thoracic surgery units. Obviously, the sensitivity of the 
examined procedure (EBUS) cannot be compared to the gold standard i.e. 
mediastinoscopy. The heterogeneity for sensitivity surely reflects the heterogeneity of 
procedural techniques. It emphasizes the need of future multicentric studies in which 
the data should be gathered prospectively and all the potential influencing factors be 
stratified. It is also important the use of a standardized database for prospective 
collection of relevant EBUS-TBNA data. Additionally, it is important to take into account 
that the results of EBUS and EUS reported by the most experienced endoscopists may 
not necessarily be achieved by the novice. It is imperative that every practitioner 
involved in diagnosis and treatment of NSCLC collect their own data as the real value of 
this technique will be shown in hands of an average endoscopist, with his or her 
available training, equipment, techniques and conditions of practice. 
 
 
WHAT THIS ARTICLE ADDS  

 

• The diagnostic sensitivities of endosonography and re-mediastinoscopy for 

restaging were lower than those of initial staging in previous studies 

• These results support the recommendation to perform EBUS-TBNA first for initial 

mediastinal staging and reserve mediastinoscopy for restaging after induction 

therapy.   
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Expert Commentary: Dr.Eric Edell 

 

 

TITLE  

Peripheral pulmonary lesions with CT bronchus sign are more likely to be diagnosed with 
guided bronchoscopy 
 

SOURCE CITATION 

Ali MS, Sethi J, Taneja A, Musani A, Maldonado F. et al.  Computed Tomography 

Bronchus Sign and the Diagnostic Yield of Guided Bronchoscopy for Peripheral 

Pulmonary Lesions. A Systematic Review and Meta-Analysis. Ann Am Thorac Soc. 

2018;15(8):978-987. doi: 10.1513/AnnalsATS.201711-856OC. Pubmed 

 

ABSTRACT 

Rationale 

Indeterminate peripheral pulmonary lesions often require tissue diagnosis. If 

nonsurgical 

biopsy techniques are considered, deciding between bronchoscopic transbronchial vs. 

CT guided transthoracic biopsy can be difficult. The former has a low diagnostic yield 

with a low complication risk, while the latter has a better diagnostic yield but a higher 

complication rate. 

Investigators have looked at various lesion characteristics that can predict the diagnostic 

yield of guided bronchoscopic biopsies. While consensus exists that larger size and 

proximity to the hilum increase the diagnostic yield, there is ongoing debate about the 
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association between CT bronchus sign (air-filled bronchus in close proximity of the lesion 

as seen on CT) and the diagnostic yield of guided bronchoscopic modalities. 

Objectives 

To perform a meta-analysis and systematic review, determining the association 

between CT bronchus sign and the diagnostic yield of guided bronchoscopy for 

peripheral pulmonary lesions. 

Methods 

MEDLINE, Embase, Scopus and Google Scholar were searched in January 2018 for guided 

bronchoscopy studies that had assessed the impact of CT bronchus sign on the 

diagnostic yield. The quality of included studies was assessed using Quality Assessment, 

Data Abstraction and Synthesis-2 tool. Meta-analysis was performed using MedCalc 

(version 18). Odds ratios were used to compare yield of lesions with and without 

bronchus sign. Random effects model was used when significant heterogeneity was 

observed (I2>40%). 

Results 

For 2199 lesions with CT bronchus sign, the overall weighted diagnostic yield was 74.1% 

(95% CI: 68.3-79.5%). For 971 lesions without CT bronchus sign, the overall weighted 

diagnostic yield was 49.6% (95% CI: 39.6-59.5%). The odds ratio for successfully 

diagnosing a lesion with CT bronchus was 3.4 (95% CI: 2.4-5.0). Possible sources of 

heterogeneity in the meta-analysis included differences in study designs, guidance 

modalities and cancer prevalence. The odds ratio for successfully diagnosing a lesion 

with CT bronchus sign was relatively lower for prospective studies. 

Conclusions 

Peripheral pulmonary lesions with CT bronchus sign are more likely to be diagnosed with 

guided bronchoscopy as compared to the lesions without CT bronchus sign. Clinicians 

should consider this along with the lesion size and distance from hilum, when 

contemplating guided bronchoscopy for peripheral pulmonary lesions. 

 

JOURNAL CLUB COMMENTS 

 

I2 provides an estimate of the percentage of variability in results across studies that is 
likely due to true differences in treatment effect, as opposed to chance. When I2 is 0%, 
chance provides a satisfactory explanation for the variability we have observed, and we 
are more likely to be comfortable with a single pooled estimate of treatment effect.  one 
rule of thumb characterizes I2 of less than 0.25 as low heterogeneity, 0.25 to 0.5 as 
moderate heterogeneity and over 0.5 as high heterogeneity 
 
Question Are there any association between the CT-BS and the diagnostic yield.? 
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Design: meta analysis. Data source MEDLINE, Embase, Scopus and Google Scholar  in 

January 2018  using terms  bronchus sign, bronchoscopy, lung nodule, lung lesion, 

pulmonary nodule, pulmonary lesion, endobronchial ultrasound, endobronchial 

ultrasonography, radial probe, electromagnetic navigation bronchoscopy, virtual 

bronchoscopy and CT guided bronchoscopy  

Study selection: Quality assessment  were doing with  QUADAS-2 tool application .  

QUADAS 2 In 2003, the QUADAS tool was developed to assess the quality of the 

diagnostic test studies included in the a systematic review, . From the feedback provided 

by your users emerged areas for improvement, which consists of four domains: 1) 

patient selection, 2) index test, 3) reference test, 4) flow and times. Each domain is 

evaluated in terms of its risk of biases and the first three domains are also evaluated for 

their applicability. 

Main results: For 2199 PPLs with positive CT-BS, the pooled diagnostic yield was 74.1% 

(95% CI: 68.3-79.5%).I² index was 88% (95% CI: 83.2-91.4%). For 971 PPLs without CT BS, 

the pooled diagnostic yield was 49.6% (95% CI: 39.6-59.5%). I² index was 87.8 (95%CI: 

83.0-91.3%). The odds ratio (OR) for successfully diagnosing a PPL with CT-BS vs. a PPL 

without CT-BS was 3.4 (95% CI: 2.4-5.0). I² index was 62.1 (95% CI: 39.9-76.0%)  but there 

was significant heterogeneity between studies, which is likely attributable to differences 

in study designs techniques used and the differences in patient populations studied  The 

utility of CT-BS for predicting diagnostic yield of guided bronchoscopies for PPLs. CT-BS 

appears to be associated with a higher diagnostic yield.   

 
COMMENTS by Dr. Eric Edell 

 

The detection of peripheral pulmonary nodules continues to increase with the use of CT 
screening in patients at high risk for lung cancer.  Current management strategies for 
these patients include close observation, surgical resection or attempts to obtain 
diagnostic sampling.  Diagnostic sampling, prior to resection, can be accomplished via 
CT guided biopsy or bronchoscopy.  CT guided biopsy has the best diagnostic accuracy 
but is associated with a risk of pneumothorax.  Bronchoscopy has a much lower rate of 
pneumothorax, than CT guided biopsy, but the diagnostic accuracy is lower.   Attempts 
to increase the accuracy of bronchoscopy has included the introduction of navigational 
tools and radial EBUS, referred to as guided bronchoscopy.  Several studies have 
reviewed clinical parameters that predict the accuracy of guided bronchoscopy.  These 
include nodule size, location, and the presence or absence of the bronchus sign.  The 
bronchus sign would intuitively suggest that guided bronchoscopy would have a better 
chance of obtaining diagnostic sampling than cases without a bronchus sign and several 
studies confirm this. There are a few studies that have not identified the bronchus sign 
as a predictor of diagnostic accuracy. The authors of this study have completed a meta-
analysis and systematic review of several published studies on this topic and have 
determined that the bronchus sign does predict diagnostic accuracy.   
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WHAT THIS ARTICLE ADDS  

 
This paper does confirm the presence of a bronchus sign improves the diagnostic yield 
of guided bronchoscopy.  However, new technologies are being that may allow sampling 
of nodules without a bronchus sign with the same or better accuracy.  More studies will 
be needed to determine whether nodule size, location and presence of bronchus sign 
predicts accuracy in the future.    
 

REFERENCES  

Tips for teachers of evidence-based medicine:4. Assessing heterogeneity of primary 

studies in systematic reviews and whether to combine their results Rose Hatala, Sheri 

Keitz, Peter C. Wyer, Gordon Guyatt, for the Evidence-Based Medicine Teaching Tips 

Working Group www.cmaj.ca/cgi/content/full/172/5/661/DC1 

 

 
 

Expert Commentary: Dr. Dave Fielding 

 

 
TITLE  

Conventional TBNA can play a role for identifying EGFR mutations in lung 

adenocarcinoma. 

 

SOURCE CITATION  

Hsu LH, Ko JS, Liu CC, Feng AC, Chu NM, et al. Conventional transbronchial needle 

aspiration is promising for identifying EGFR mutations in lung adenocarcinoma. Thorac 

Cancer. 2019;10(4):856-863. doi: 10.1111/1759-7714.13014. Epub 2019 Feb 27. 

PUBMED 

 

ABSTRACT  

BACKGROUND:  Conventional transbronchial needle aspiration (TBNA) is advantageous 

for the one-step diagnosis and staging of lung adenocarcinoma under topical anesthesia 

and conscious sedation. We examined its efficacy for identifying EGFR mutations. 

METHODS:  Forty-seven patients with proven or suspected lung adenocarcinoma 

indicated for hilar-mediastinal lymph node (LN) staging between June 2011 and 

December 2017 were enrolled. The cellblock was prepared using the plasma-thrombin 

method. TaqMan PCR was used to detect mutations. Considering cost effectiveness, 

only the sample with the highest tumor cell fraction in the same patient was chosen for 

analysis. 
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RESULTS:  TBNA provided positive results of malignancy in 27 patients. Seventeen 

patients (63.0%) had cellblocks eligible for mutation testing. Bronchial biopsy (n = 6), 

neck LN fine needle aspiration (n = 1), and brushing (n = 1), provided higher tumor cell 

fractions for analysis in eight patients. TBNA was the exclusive method used in nine 

patients (19.1%). For patients with an inadequate TBNA cellblock, bronchial biopsy 

(n = 5), neck LN fine needle aspiration (n = 3), computed tomography-guided 

transthoracic needle biopsy (n = 1), and brushing (n = 1) were used for analysis. 

Modification to specimen processing to prevent exhaustion by cytology after June 2016 

improved the adequacy of cellblock samples (9/10, 90% vs. 8/17, 47.1%; P = 0.042). 

CONCLUSIONS:  These findings suggest the promising role of conventional TBNA and 

highlight the challenges of doing more with less in an era of precision medicine 

 

JOURNAL CLUB COMMENTS 

 
A study of series of clinical cases is an epidemiological, descriptive study, which is limited 
to the simple identification and description of a set of clinical cases that have appeared 
in a time interval. In the case of new diseases , drugs or diagnostic methods , the series 
of cases contribute to the characterization of the profile and delimitation of new 
nosological entities or the implementation of new diagnostics techniques  .Case series 
do not, in themselves, involve hypothesis  testing to look for evidence , are especially 
vulnerable to selection bias , Internal validity is usually very low, due to the lack of a 
comparator group exposed to the same array of intervening variables  
 
Question: Is TBNA useful for the identification of EGFR in lung carcinoma? 

Design Case series  

Main results: The promising role of conventional TBNA for identifying EGFR mutations   

 

COMMENTS by Dr. David Fielding 

This paper is an example of the way bronchoscopists can use all the biopsy tools at their 

disposal to provide all important genetic information on lung adenocarcinomas. This is 

particularly true in high prevalence areas for EGFR mutations such as China (where this 

paper comes from) but is relevant to all bronchoscopists. 

These authors used the increasingly common liquid biopsy media (here it is “Thin Prep” 

(Methanol) which provided good quality specimens. Developing communications with 

the pathologist is important for all bronchoscopists to maximise the potential of cell 

blocks for this purpose. 

The paper shows the benefits of adding as many specimens as possible, such that 

brushes, and biopsies of peripheral masses can be added to the nodal samples and the 

best sample chosen for mutation testing. Here, by including conventional TBNA, fully 

19% of the total samples used for EGFR testing were solely from TBNA specimens. So, 
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one fifth of patients were saved a second procedure by this addition. The use of 

conventional TBNA means one bronchoscope can be used for all specimens, and this in 

itself provides flexibility for bronchoscopists. 

 

WHAT THIS ARTICLE ADDS  

• It confirms the importance of creating a good cell block and maximising the 

cellularity in that specimen.  

• It confirms that conventional TBNA still has a central role in bronchoscopic 

diagnosis; there is nothing particular about an EBUS TBNA sample, other than 

that EBUS assists the proceduralist to localise the node.  

• Adding as many specimens as possible, such that brushes, and biopsies of 

peripheral masses to the nodal samples allow to choose the best sample for 

mutation testing 

 

 

Expert Commentary: Dr. Rosa Cordovilla 

 

 

TITLE  

Guided bronchoscopy could increase the diagnostic yield of peripheral pulmonary 

lesions. 

 

SOURCE CITATION 

Bo L, Li C, Pan L et al. Diagnosing a solitary pulmonary nodule using multiple 

bronchoscopic guided technologies: A prospective randomized study. Lung Cancer. 
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ABSTRACT 

BACKGROUND:  The rate of detection of pulmonary nodules on computed radiography 

(CR) is approximately 0.09-0.2%, so rapid identification of the nature of solitary 

pulmonary nodules (SPNs) with a likelihood of malignancy is a critical challenge in the 

early diagnosis of lung cancer. 

OBJECTIVE:  We conducted this study to compare the diagnostic yield and safety of 

endobronchial ultrasonography with a guide sheath (EBUS-GS), and the combination of 

EBUS-GS and virtual bronchoscopic navigation (VBN). 

METHODS:  This was a prospective, multicenter, multi-arm, randomized controlled trial 

involving a total of 1010 subjects. All the patients recruited underwent a chest CT scan 

which found SPNs that needed to be diagnosed. The subjects were randomly divided 
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into one of three groups: a traditional, non-guided, bronchoscopy biopsy group (NGB 

group), an EBUS-GS guided bronchoscopy biopsy group (EBUS group), and a guided 

bronchoscopy biopsy group that combined EBUS-GS with VBN (combined group). The 

primary endpoint was to investigate the differences between the diagnostic yields of 

the three groups. 

RESULTS: There was no significant difference in the diagnostic yield between the EBUS 

group (72.3%) and the combined group (74.3%), but the diagnostic yield for the NGB 

group was 41.2%. The time required to reach biopsy position was significantly less in the 

combined group (7.96 ± 1.18 min in the combined group versus 11.92 ± 5.37 min in the 

EBUS group, p < 0.05). However, the bronchoscope operation time was the same in the 

EBUS-GS and combined groups. The diagnostic yield for peripheral pulmonary lesions 

(PPLs) >20 mm in diameter was significantly higher than for those <20 mm in diameter. 

CONCLUSION: The results of our study suggest that guided bronchoscopy could increase 

the diagnostic yield in the context of peripheral lesions. There was no significant 

difference in the diagnostic yield between the EBUS and combined groups, but use of 

EBUS-GS with VBN could significantly shorten the bronchoscope arrival time. 

 

 

JOURNAL CLUB COMMENTS 

Question: In patients with a solitary pulmonary nodule, how accurate are  bronchoscopic 

guided technologies  for diagnosing cancer? 

Design:  Prospective  Randomized  trial. ClinicalTrials.gov (NCT02268162) 

Allocation:  Not Concealed. 

Blinding: Unblinded. 

Follow-up period: 2 years.  

Setting:  8 hospitals in China a total of 1095 patients met the inclusion criteria and were 

recruited into this trial between January 2014 and December 2016;  

Patients: (≥ 18 years of age ≤ 75 years   ) who had SPNs with a high likelihood of 

malignancy being non-calcified lung nodules with pleural retraction, lobular sign, 

spiculation, or other indications that need biopsy as recommended by the guidelines , 

the diameter of the nodule=30mm and=8 mm and SPNs without  an endobronchial 

component observed using a traditional bronchoscope 

Intervention: The three groups comprised the traditional non-guided bronchoscopy 

biopsy group (NGB group), the EBUS-GS-guided bronchoscopy biopsy group (EBUS-GS 

group), and the guided bronchoscopy biopsy group that combined EBUS-GS with VBN 

(combined group). 

Main results: The EBUS-GS and combined groups had a significantly higher diagnostic 

yield (72.3% and 74.3%) than the NGB group (41.2%, p < 0.01). 
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COMMENTS by Dr. Rosa Cordovilla 

With the improvement of availability of imaging examinations, solitary pulmonary 

nodules (SPN) are increasingly detected. In heavy or long-term smoker aged 50 years or 

older a prevalence of SPN as high as 8% to 51% has been reported. In some screening 

programs, in patients who received a thoracotomy or VATS to exclude malignancy in a 

lung nodule, 34.1% received a noncancer final diagnosis. Determining whether nodules 

are malignant or benign is a difficult problem in clinical practice, especially if the SPN is 

peripheral. Samples of small SPN can usually be acquired via percutaneous or 

transbronchial route. The most accurate available method is CT-guided transthoracic 

needle biopsy (CT-TNB), with a diagnostic sensitivity of 82% to 99%. However, the rate 

of complications, such as bleeding or pneumothorax, is higher using the transthoracic 

route than using the bronchoscopic approach. 

The advent of radial EBUS (rEBUS), which acquires tumor images by advancing a probe 

to the target lesion has improved the yield of bronchoscopy. Radial probe EBUS employs 

a flexible catheter housing a rotating ultrasound transducer which produces a 360° 

(“radial”) ultrasound image. In addition, using a guide sheath (GS) with rEBUS enhances 

diagnostic yield and shortens the procedure time. A metanalysis published in 2011 on 

13 articles showed that sensitivity for detection of malignancy with a GS-assisted 

approach in individual studies ranged from 49% to 88%. The pooled positive likelihood 

ratio was 26.8 and the negative likelihood ratio 0.28, but significant heterogeneity 

between sensitivity of individual studies was observed. Several factors that surely have 

a great influence on the sensitivity could not be analysed as they were not studied in the 

source papers. These include bronchoscopist experience, number of biopsies taken, 

proximity to central airways, SPN of solid versus ground-glass opacity and lobar location 

of SPN.  

On the other hand, virtual bronchoscopy navigation (VBN), a new method of image 

reconstruction using multidetector CT data, allows visualization of the path to the 

peripheral target SPN during bronchoscopy. In some studies, it has been suggested that 

VBN combined with rEBUS-GS further improved the diagnostic yield to over 90% for 

lesions between 2 cm and 3 cm in diameter, turning the diagnostic yield of 

bronchoscopic methods comparable to the CT guided percutaneous needle aspiration. 

A meta-analysis published by Ham et al. in 2018  showed that the pooled diagnostic yield 

was 75% using the bronchoscopic approach (combined methods) while using the 

percutaneous approach it was 93%. For peripheral SPN ≤ 2 cm, the percutaneous 

approach was clearly superior to the bronchoscopic approach (92 vs 66%) but if SPN was 

> 2 cm (but ≤ 3 cm), the diagnostic yield of bronchoscopy approach was improved to 

81%. It means that for SPN > 2cm bronchoscopy may be considered taking into account 

its acceptable diagnostic yield and the low risk of procedure-related complications. The 

decisive point is which bronchoscopy technologies do really make a difference to justify 

their routine use in the diagnosis of peripheral SPN. 

In the present study, Bo et al report the results in 1010 eligible cases, 631 cases of which 

were diagnosed using the histological results from the tissue collected by transbronchial 
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biopsy under bronchoscopic guidance. Patients were divided into one of three groups: 

1) a traditional, non-guided, bronchoscopy biopsy group (NGB group), 2) an EBUS-GS 

guided bronchoscopy biopsy group (EBUS group), and 3) a guided bronchoscopy biopsy 

group that combined EBUS-GS with VBN (combined group). They showed that the EBUS-

GS and combined (VBN + EBUS-GS) groups had a significantly higher diagnostic yield 

(72.3% and 74.3%) than the NGB group (41.2%, p < 0.01), independently of the lobar 

distribution, final diagnosis or nodule size. But the addition of virtual bronchoscopic 

navigation did not increase the diagnostic yield, as the combined (EBUS-GS + VBN) group 

was not significantly different from that of the EBUS-only group. 

VBN is a very attractive method because EBUS enables direct visualization of the target 

lesion before biopsy but does not have a navigation system and requires the operator 

to maneuver the bronchoscope blindly towards the lesion. VBN requires no specific 

training, has a low overall complication rate of 1.0%. In the VBN system, the scan data 

from multidetector chest CT acquired from patients before bronchoscopy, are 

transferred to a workstation on which VBN software automatically creates virtual 

bronchoscopic images. The 3-dimensional reconstruction gives artificial pseudo-color 

and simulate endobronchial condition, obtaining the consecutive images as a 

bronchoscope in a monitor positioned beside the video-bronchoscopic screen. At 

present, virtual navigation technology can reach to the bronchus of grade 0 to 6. 

However, in spite of this potential, the results of this large prospective randomized trial, 

show that that the application of VBN may not improve the diagnostic accuracy for SPNs 

when EBUS-GS is already being used. These results are in agreement with the published 

by Chunhua Xu et al this same year. 

In the context of escalating costs there is an increasing a demand to identify clinically 

beneficial and cost-effective new technologies. As health care economists estimate that 

40–50% of annual cost increases can be traced to new technologies or the intensified 

use of old ones, providing the strongest evidence for the use of each new technology is 

a central point of the healthcare agenda. Further studies will be needed to define the 

exact role of VBN in the diagnosis of peripheral small lesions when EBUS is available, 

also knowing that the evolution of technology requires permanent research. Medical 

history reveals a number of technologies that were determined to be ineffective for a 

time but that eventually showed to be really effective with the progress of the devices. 

 

WHAT THIS ARTICLE ADDS 

1. There is no difference of complication rate with the addition VBN, concluding that 

VBN is a safe technology. 

2. When EBUS-GS guided bronchoscopy biopsy is available, using VBN does not 

increase the diagnostic yield 

3. The use of EBUS-GS with VBN could significantly shorten the bronchoscope arrival 

time. 
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ABSTRACT  

OBJECTIVES: Diagnosing lung cancer in the absence of endobronchial abnormalities is 

challenging. Needle-based confocal laser endomicroscopy (nCLE) enables real-time 

microscopic imaging of cells. We assessed the feasibility and safety of using nCLE for real 

time identification of lung cancer  

METHODS:  In patients with suspected or proven lung cancer scheduled for endoscopic 

ultrasound (EUS), lung tumors and mediastinal lymph nodes were imaged with nCLE 

before fine needle aspiration (FNA) was performed. nCLE lung cancer characteristics 

were identified by comparison with pathology. Multiple blinded raters validated CLE 

videos of lung tumors and mediastinal nodes twice. 

RESULTS:  EUS-nCLE-FNA was performed in 22 patients with suspected or proven lung 

cancer in whom 27 lesions (6 tumours, 21 mediastinal nodes) were evaluated without 

complications. Three nCLE-lung cancer criteria (enlarged pleomorphic cells, dark clumps, 


