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Robotic assisted bronchoscopy (RAB) platforms have
several advantages over existing navigation technologies (1).
The letter by Dr. Taichiro Goto entitled “Robotic
Bronchoscopy: is it classic?” raises several important
questions which we will address herein. Bronchoscopists
expect that RAB will allow further reach into the peripheral
airways while maintaining visualization, improve dexterity
and safety of the peripheral nodule biopsy, improve
diagnostic yield, and reduce procedure time and radiation
exposure.

One RAB platform demonstrated further reach into the
periphery as compared with a thin bronchoscope (9" vs. 6"
generation) (2). The RAB platforms allows for improved
dexterity due to the telescoping design and 4-way steering
at the distal section. The improved visualization of the
peripheral airway enables the bronchoscopist to advance
and steer tools to overcome the narrow airways towards
the target lesion. The ability to lock the scope into position
allows for instruments to be advanced without exerting
torque (2). Chen et al. showed successful localization in
96.2% (3). Chaddha et al. using the Monarch™ platform
showed navigation success in 88.6% with a conservative
and maximum diagnostic yield estimates of 69.1% and
77%, respectively (4). The exact diagnostic accuracy of this
RAB platform for malignancy has not yet been established
and we don’t know how it compares with other existing
navigation technologies. In the NAVIGATE trial where
electromagnetic navigation bronchoscopy was used for
peripheral pulmonary lesion sampling, the diagnostic
yield, sensitivity and negative predictive value at 12-month
follow-up were 72.9%, 69% and 56%, respectively (5).
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Factors predicting diagnostic yield include the presence of a
bronchus sign and lesion size 210 mm (3-5). The bronchus
sign may not always be appreciated during pre-procedural
planning since the airway is not always visualized due to
the lack of contrast between the bronchus and surrounding
emphysematous lung parenchyma. Recognizing pulmonary
anatomy and knowing that vessels and airways are adjacent
in the broncho-vascular bundle, we postulate that vessels
can be used to help map a path towards the target lesion in
patients without an obvious bronchus sign (Figure 14,B).
Time will tell whether the “vessel sign” results in a safe and
efficient biopsy procedure.

A real concern with robotic technologies is the loss of
tactile feedback. This is compensated by improvements in
the reach, visualization, stability, and dexterity of the RAB
platform (2,6,7). Future developments should continue to
improve on peripheral visualization and further reduction in
scope diameter and increased flexibility in order to augment
scope maneuverability. Visualization is important during
navigation and sampling of the lesions. Soiling of the lens
during the procedure can pose a challenge to the operator.
This can be mitigated by flushing air or saline, wiping the
lens gently on the bronchial mucosa, or applying gentle
suction in the distal airways while retracting the scope
proximally (8).

Diagnostic yield may be improved in the near future if
biopsies are performed during real-time imaging. The RAB
platform has the advantage of locking the scope in position
to allow for instruments to pass without moving the scope
or exerting significant torque (2). Similar to EBUS-TBNA,
however, the development of a scope or instrument that
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Figure 1 Lung nodule sampling with robotic bronchoscopy. (A) Axial CT scan showing a peripheral mixed ground glass-solid nodule with

a vessel leading to it. No “bronchus sign” was noted. (B) The planning was performed based on the “vessel sign”, which led to successful

navigation to the target nodule and the scope was parked at 16 mm proximal to the lesion. (C) Operator is seated during the robotic

bronchoscopy procedure and could move away from the patient and the X-ray tube.

allows radial EBUS imaging and lung lesion sampling
concurrently can minimize the need to switch instruments
and could improve yield.

For the foreseeable future, RAB will remain an artificial
intelligence tool but not a self-driving system that employs
a collision avoidance system. Manual but guided navigation
is critical, especially when accessing the distal airways
where the airway anatomy may not always be clear on CT
imaging. Additionally, even though airway trauma should
be avoided, contact with the airway is sometimes relied
upon in order to manipulate the bronchoscope across
the bends of distal carinas and transverse into the distal
airways. This maneuver of gently advancing the scope
in the peripheral airways without tactile feedback may
be concerning as it could theoretically lead to significant
airway trauma followed by pneumothorax or bleeding.
That being said, published human trials have demonstrated
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overall safety of a RAB platform, with complication rates
comparable to conventional bronchoscopy (3,4). There are
no published reports of airway bleeding that have required
the use of blood transfusion, open thoracotomy, or the
use of endobronchial blockers (3,4). This may be related
to the relatively low-pressure vascular system in the distal
lung. However, bleeding may become more of a concern
as this technology continues to develop and potentially be
used for bronchoscopic therapeutic ablation of inoperable
malignant lesions. Our current approach is to wedge the
sheath of the scope in a segmental or sub-segmental airway
and then advance the scope; this will avoid spilling of blood
into the normal lung. In case of bleeding, we apply cold
saline followed by continuous suctioning in the wedged
position which will collapse the distal airway. While it is
easy to disconnect, remove the robotic bronchoscope and
introduce a therapeutic flexible bronchoscope, the act of
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switching scopes does have the potential risk of losing a
wedged position, anatomical orientation and potentially
worsening the consequences of an otherwise localized and
isolated bleed.

It remains unknown whether RAB reduces radiation
exposure to patients and operators. Reducing the time of
fluoroscopy is desirable with any guided bronchoscopy.
However, the RAB offers a potential advantage. The sources
of radiation exposure to staff include scattered radiation
from the patient and the X-ray tube leakage. To reduce
radiation exposure, it is advisable to increase the operator-
patient distance during fluoroscopy. For instance, by
standing at 2 meters instead of 0.5 meters from the center
of the table, the operators will reduce their exposure by a
factor of 16 (9). This is possible during RAB (Figure 1C).

Many of these questions will be answered by the
ongoing large, prospective, multi-centered TARGET
study (ClinicalTrials.gov Identifier: NCT04182815)
which is evaluating the incidence of device and procedure-
related complications up to 7-days post-procedure, the
total procedure time, rate of conversion to alternative
procedures and diagnostic yield and accuracy for
malignancy. Ultimately, comparative trials of existing
guided bronchoscopy platforms will be needed to evaluate
the cost-effectiveness of these technologies in sampling and
diagnosing peripheral pulmonary lesions.
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