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Interventional pulmonology (IP) is an evolving field with sub-
stantial technological progress during the past decade. These
advances should be accompanied by efforts to validate their use
in different patient populations and improve patient care.

An area of significant progress and novel challenges is the diag-
nosis and management of solitary pulmonary nodules (SPN).

The identification of solitary pulmonary nodules in large lung
cancer screening studies range from 8% to 51%, with prevalence of
malignancy from 1.1% to 12%.! The National Lung Cancer Screening
Trial (NLST) showed that early detection of lung cancer, had a 20%
reduction in mortality in the low dose CT (LDCT) arm as compared to
CXR.? Furthermore, a LDCT was positive in 24% of screening studies,
requiring further diagnostic procedures.> Unfortunately, for SPNs
of less than 2 cm, the sensitivity of conventional bronchoscopy is
low at approximately 34% and the yield is probably influenced by
the distance from the hilum, air bronchus sign and the lobe or
subsegment where the lesion of interest is located.* CT-guided
transthoracic needle aspiration (CT-TTNA) has a high diagnostic
yield for SPNs, particularly in the upper lobe lesions and in close
proximity to the pleura. However, this approach is associated with
frequent incidence of pneumothorax (20-25%) with approximately
7% of patients requiring insertion of a chest tube. Additionally, in
patients with bullous lung disease or lesions that are distant from
the pleura, the diagnostic accuracy for TTNA drops to 60% or less
when the needle path length exceeded 40 mm.*° In an attempt to
minimize the risk of the percutaneous approach that traverses the
pleura, several bronchoscopy-guided technologies such as: elec-
tromagnetic navigation bronchoscopy, virtual bronchoscopy, radial
probe endobronchial ultrasound, and ultrathin bronchoscope with
guided sheath have been developed to improve the diagnostic yield
of transbronchial biopsy for SPNs diagnosis. A meta-analysis of
studies published before 2010 showed that the pooled diagnos-
tic yield of guided bronchoscopy using one or a combination of the
above modalities was 70% with a pneumothorax rate of 1.5%.° Nev-
ertheless, the yield was 61% for those lesions <2 cm vs 82% for those
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>2 cm and 79% with a bronchus sign vs 31% without a bronchus
sign.6

However, the variable yields in some of the navigation bron-
choscopy studies have raised concerns about the applicability of
these results in clinical practice outside of academic institutions. In
an attempt to answer this question, the NAVIGATE investigators
enrolled 1390 patients in North America and Europe to deter-
mine the safety and diagnostic yield of EMN in academic and
non-academic settings. The 2-year study is ongoing and the safety
analysis at 30 days showed a pneumothorax rate of 3.2%.”

Recently, a novel bronchoscopic trans-parenchymal nodule
access (BTPNA) has been developed to reach pulmonary lesions
regardless of not having an airway leading into the lesion. The
Archimedes Virtual Bronchoscopy Navigation System (Broncus
Medical, Mountain View, CA, USA) reconstructs CT data into a 3D
model that provides a guide map for the insertion of the sheath.
During the actual procedure, a hole is created in the airway wall
using a needle at the point of entry. This is followed by a dilating
balloon, and advancing the sheath through parenchymal tissue in
a straight line to the nodule under real-time fluoroscopy data. Ulti-
mately allowing for repeat sampling of the SPN. Two recent pilot
studies in humans (total of 18 patients) suggested that BTPNA was
feasible in creating an airway exit point and tunneling to the target
lesion through the parenchyma with adequate biopsy obtained in
83% of the cases.®° Two patients developed pneumothorax in one
study with one requiring chest tube drainage.5*

Another novel diagnostic tool, the electromagnetic guided
transthoracic needle aspiration (ETTNA) (Veran Medical Tech-
nologies Inc, St Louis, MO, USA) has been developed to allow
bronchoscopists to perform percutaneous needle biopsies. This
device uses an electromagnetic field to track sensors at the tip of
the instruments in relation to a CT-based image of the patient’s
anatomy. A recent pilot study of 24 patients showed that ETTNA
was feasible in 96% of cases with a diagnostic yield of 83%. The
yield increased to 87% with navigational bronchoscopy and to 92%
when combined with linear probe EBUS/TBNA and navigational
bronchoscopy. Given the percutaneous nature of this technology
and traversing the pleura, it has resulted in a pneumothorax rate
of 21% in the only small study published to date.'®
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In the last couple of months, the appearance of robotic tech-
nology in bronchoscopy has opened yet another area of research.
Robotic bronchoscopy has a few advantages over other platforms.
In theory, it should allow access to visual inspection of periph-
eral lung nodules that are in proximity to the pleura, it should
enable the physician to perform the procedure at a distance from
the patient, and it should minimize the limitations of the hand-held
bronchoscope for complex navigation in convoluted paths. These
theoretical advantages, when coupled with better imaging tech-
nologies such as cone-beam CT, uncover new applications for the
interventional pulmonologist.

Improved access to malignant lung nodules in patients with sig-
nificant comorbidities and limited pulmonary reserve has opened
the possibility of pursuing ablation and providing local therapy.'’
Percutaneous ablative techniques including cryotherapy, radiofre-
quency ablation and microwave ablation have encountered
variable success but significant complication risks including pneu-
mothorax and hemorrhage.'> Now the possibility of using flexible
probes and delivering such energies bronchoscopically is enticing.
Photodynamic therapy for peripheral lung nodules is also being
evaluated as a potential treatment option. The possibility for bron-
choscopists to address the considerable number of patients who
have limited treatment options is inspiring. Moreover, these abla-
tive techniques are far-reaching in their application and can be used
for stage I bronchogenic carcinomas, oligometastatic disease and
oligoprogressive disease.!3

We envision the future as a one-stop-shop bronchoscopic
approach, where we can first stage by sampling the mediastinum
and hilum, then navigate to the peripheral nodule for diagnosis,
and lastly treat by ablating the tumor using different types of
energies.

In conclusion, significant progress has been recently accom-
plished in diagnostic and therapeutic techniques for SPNs. These
new technologies appear to be promising but await further clinical
studies to confirm safety and efficacy in a broader population. Each
of these technologies will require independent testing for safety,

efficacy and generalizability before they can be widely used. Like-
wise to medications that require independent safety and validation,
new bronchoscopic technologies will also require thorough testing
before widespread implementation.
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