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F����� 2. U�lizing planning so�ware to register the 
lung based on the virtual bronchoscopic images 

F����� 1. Preopera�ve CT scan of the chest showing subcen�meter 
pulmonary nodulev (red arrow)

F����� 4. Thoracic surgeon performing sublobar resec�on

F����� 3. Interven�onal pulmonologist naviga�ng to lesion; Intraopera�ve fluoroscopy used to guide 
needle to lesion for marking (inset)

This emerging technology has enabled successful 
minimally invasive lung sparing sublobar resec�on with 
appropriate margins for par�ally solid subcen�meter 
pulmonary nodules in all segments of the lung that 
tradi�onally are difficult to locate. 

C�������� L������ subcen�meter pulmonary nodules 
suspicious for malignancy are difficult to localize and 
resect minimally invasively and o�en require more 
extensive resec�on to ensure adequate margins and 
complete resec�on of disease.
 

The introduc�on of robot-assisted naviga�onal 
bronchoscopy with radial endobronchial ultrasound 
(r-EBUS) has allowed for the iden�fica�on and 
subsequent sublobar resec�on of these pulmonary 
nodules. We evaluated the u�lity of this innova�ve 
technology to mark and resect pulmonary nodules that 
would otherwise be unresectable without more 
extensive resec�ons.

Preopera�ve dedicated high-defini�on computerized 
tomography (CT) was performed in all pa�ents. Virtual 
bronchoscopic images were then generated using the planning 
so�ware and lung registra�on points were marked on the 
virtual image intraopera�vely. 
  

Next, the naviga�on phase is ini�ated to locate the target lesion 
and robot-assisted bronchoscopy is used to posi�on the 
transbronchial needle. Fluoroscopy and r-EBUS are then used to 
guide the transbronchial needle to inject a mixture of 
indocyanine green and methylene blue to mark the target lesion 
and to create a track for coil or fiducial marker placement, 
allowing subsequent minimally invasive sublobar lung resec�on. 

Robot-assisted bronchoscopy with r-EBUS localiza�on of 
pulmonary nodules via delivery of dye agents, placement of 
coils, and/or fiducial markers have aided in mul�ple successful 
minimally invasive sublobar resec�on of subcen�meter and 
par�ally solid pulmonary nodules.
  

Intraopera�ve visualiza�on of the marked lesions allows for 
precise resec�on of the target lesions with appropriate margins 
on pathology.
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