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Current Management of Small Lung Tumor 
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Current Limitations of Bronchoscopic Navigation

➢ Limited tool access to nodules 

outside the small, peripheral airways
➢ Inability to confirm location of tools in real 

time so target can be missed even when 

very close



“WHOLE LUNG” DIAGNOSTIC SENSITIVITY

DIAGNOSIS

Bronchoscopic Trans-Parenchymal Nodule Access



System provides navigation to point of entry in selected airway 
Access the central airways with a 

standard treatment bronchoscope

TPNA Procedure with Virtual Bronschoscopic Navigation 

(VBN)



Dilate hole with Archimedes 

Balloon

Fused fluoro guidance of 

Archimedes Sheath and blunt 

stylet to nodule 

Dx/Tx with standard bronchoscopic 

2.0mm tools

Create hole with Archimedes FleXNeedle

TPNA Procedure with Virtual Bronschoscopic Navigation 

(VBN)





Thorax. 2015 Apr;70(4):326-32.

No any adverse events attributable to the BTPNA procedure 

90 mm long tunneled pathway was safely created and a biopsy successfully performed.
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Airway Navigation

ICG injection
Surgery

Pulmonary Nodule Fluorescence Localization

Tumor

Mucinous Adenocarcinoma In Situ



VAL-MAP 2.0, which combines bronchoscopic multispot dye marks and microcoil

placement, assists surgeons in obtaining sufficient resection margins, even when removing

deeply located lesions by pulmonary sublobar resection.



Female ,54 years old,5*6 Nodule in RLL

Fiducial marker placement Implant

Visually highlights small 

nodules (< 1.5cm) 

including Ground Glass 

Opacity

Margin

HES marker, Broncus®

HES marker

Pathology : Adenocarcinoma

Marker to Margin : 5 mm



Broncus Sign on CT Scan 
Seijo, L. M., et al. (2010). "Diagnostic yield of electromagnetic navigation bronchoscopy is 

highly dependent on the presence of a Bronchus sign on CT imaging: results from a 

prospective study.“

✓ Diagnostic Yield 67% (34/51) 

✓ Diagnostic Yield if bronchus sign present: 79% (30/38)

✓ Diagnostic Yield with no bronchus sign present 31% (4/13)

✓ No procedure related complications 

Conclusions:

✓ENB diagnostic yield is highly dependent on the presence of a bronchus sign on CT

✓Multiple publications site between 45%-76% of nodules with no discerible bronchus sign 

Chest. 2010 Dec;138(6):1316-21.





Treatments for Localized Lung Cancer

• Surgery is gold std. for ability to completely remove tumor

- Primary goal is complete tumor removal (100% local control)

- Surgery has ~20% major complications rate, and is costly

- 70% of patients are eligible for surgery

• Stereotactic Radiotherapy (SBRT) for 30% of non-surgical patients

- Efficacy for SBRT is nearly as good as surgery (90% local control) 

- Capital cost of SBRT and 3 procedures is often cost prohibitive

• RFA for 30% of non-surgical patients with no SBRT option 

- Efficacy for RFA alone not as good as SBRT or surgery (60-80% local control)

- Good at ablating the core, but spiculations and GGOs difficult to kill entirely

- Need to take margin to be on par with surgery



BTPNA Combined VATS

Patient sedated 

for 

bronchoscopy

Navigation 

Planning to 

tumor by 

Archimedes
BTPNA 

Sampling

Immediate resectionROSE



RFA using Archimedes
(clinical trial)

MWA using Archimedes
(clinical trial)



Vapor Ablation for tumor margin and GGO

Ablated Tissue Normal Tissue

Tumor

Vapor flows through 

airways and parenchyma 

and ablates tissues as 

thermal energy is delivered 

during condensation

Uniform field
necrosisHealing

Healing occurs from the outside of 

necrosis field

Ablation occurs through mini-

segment, destroying margin, 

micro-nodules and spiculations



Delivery by BTPNA ??



Conclusions

• Minimally Invasive Surgery is the Future of Thoracic Surgery.

• Prospective studies should be analyzed the difference 
between Surgery and Transbronchoscopic Ablation for early 
Small lung lesion. 









Lung Cancer Therapy Selection in U.S.

• Most hospitals have tumor board or pathway: Team of physicians

determine best therapy for each patient based on clinical data

• Lung Cancer tumor board often consists of thoracic surgeon, 

oncologist, radiation oncologists, pathologist, radiologists, 

pulmonologist

• Given high mortality associated with advanced lung cancer, 

complete removal or control of tumor is primary consideration for 

options

• Ablation of tumors with focused energy will be clinical success when:
Consistent, complete local control of lung cancer tumor is achieved

- Location: Endoluminal and transparenchymal location (Archimedes)

- Types: GGOs, spiculated, semi-solid, solid, small, peripheral (BTVA, RF)



Lung Cancer Surgical Treatment

Pneumonectomy Lobectomy Segmentectomy

VATS & RATS



• Pneumonectomy                                   1933

• Lobectomy                                             1955

• Segmentectomy                                    1972

• VATS lobectomy                                     1992

• VATS Segmentectomy                           1994

• Robotic Lobectomy                               2004

• EBUS, Energy, sealants, pain treatment

• Alternative Treatment – SBRT, RFA, BTPNA ablation

Lung Cancer Surgical Treatment



Different VATS Approaches 
Trans-cervical

Trans-umbilicus

Trans-diaphragm

Subcostal

NOTES

Subxiphoid 



Vapor Ablation: First in man study 
“Treat and immediate resect” protocol

Patient sedated for 

bronchoscopy

Navigation to airway of 

tumor using navigation

Deliver vapor to airways.

Vapor ablates everything 

it touches and constrained 

by anatomy.

Vapor time 10 sec, total 

procedure time 10 min. 

Immediate resection following ablation 

Vapor Ablation in Lung cancers in clinical trial





Cancer

2.8x2.3 cm GGO lesion with air-

cyst formation

Adenocarcinoma in situ



Virtual 

Bronchoscopy 

Navigation

No instrument in AiraWay navigation

No Need Sameday CT 


