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VATS indications

• Oncology
• Lymphnodes: excision / biopsy

• Lung: wedge / segment / lobe / lung

• Pleura: biopsies / decortication

• Mediastinal tumors [thymic; neurogenic]

• Non-oncologic
• Pneumothorax [bleb; bullae; pleurectomie; LVRS]

• Lung [benign; infection; congenital]

• Pleura: empyema

• Pectus

• Plication of diaphragm

• Sympatectomy



RATS indications [including new]

• Oncology
• Lymphnodes: excision / biopsy

• Lung: wedge / segment / lobe / lung

• Pleura: biopsies / decortication

• Mediastinal tumors [thymic; neurogenic]

• Non-oncologic
• Pneumothorax [bleb; bullae; pleurectomie; pleural tent; LVRS]

• Lung [benign; infection; congenital]: wedge / segment / lobe

• Pleura: empyema

• Pectus

• Plication of diaphragm

• Sympatectomy selective postganglionic

• First rib [TOS]



Overall trend over time for stage I NSCLC
Lesser resection

Pneumonectomy Lobectomy Segmentectomy: T1a : plavei: niet / adeno: mogelijks

Less invasive

Thoracotomie/sternotomie Minimal invasive surgery or MIS VATS Video-Assisted Thoracoscopic Surgery

Uni-portal VATS
RATS Robotic-Assisted Thoracoscopic Surgery

Last 50 yrs ? yrs

Last decade
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However, …
adoption of “anatomical resection” by VATS is slow

VATS

OPEN

1AHRQ HCUPnet database

2012 = 33%



 2D visualization
 Bad ergonomics
 Rigid instrumentation
 Stability is an issue
 Counterintuitive orientation

Why slow adoption? 
Because VATS is difficult to reproduce



Solution for drawbacks of VATS = robotics
Example: da Vinci surgical robot



Solution for drawbacks of VATS: robotics
Improved vision, handling, control 

3D High Definition
Camera control by surgeon

EndoWrist® Instrumentation
Filtered tremors

Intuitive Control

2D Vision

Rigid Instrumentation
Instability; tremors

Counter-intuitive orientation



Solution for drawbacks of VATS: robotics
Improved / realistic ergonomics 



Surgical Endoscopy 2016 Jun 20

Musculoskeletal pain among surgeons performing minimally 
invasive surgery: a systematic review.

DISCUSSION: … robotic-assisted laparoscopy is less strenuous 
compared with conventional laparoscopy. 

Solution for drawbacks of VATS: robotics
Improved Ergonomics 

Surgical Endoscopy 2016 Aug 5

Intraoperative workload in robotic surgery assessed by wearable motion tracking sensors and 
questionnaires.

Postures were more ergonomic during console tasks [console surgeon] than when assisting by the 
table [table surgeon]; ….



Robot induced rapid introduction of MIS 
for anatomical resection

1AHRQ HCUPnet database

DA VINCI

VATS

OPEN



Learning Curve of da Vinci Xi Robotics

The learning curve was 18±3 cases for a surgeon with VATS experience



2008 2014

Adoption of da Vinci “Thoracic Surgery” [US]



Adoption of da Vinci “Thoracic Surgery” [Europe]

2008: <500 procedures 2015: >2000 procedures



da Vinci Has Proven its Ability to Advance MIS Across 
Multiple Procedures

Emergence

Emergence Adoption Standard of Care

dVP
Standard for 

prostate cancer

GYN ONC
• Rapid adoption by GYOs across the US 

• Highly attractive to recent fellows

Colorectal Surgery
• Driving the next wave of advancements in MIS

• New platform technologies driving this wave, 

including EndoWrist Stapler 45, EndoWrist One 

Vessel Sealer, Firefly™



Introduction of robotics in surgery in UZA 

Since 2003: da Vinci 3-arm S 

Excellent tool for resection of mediastinal tumors

Insufficient for anatomical lung resection

VATS as MIS for anatomical lung resection [lobectomy / segmentectomy]

Since 2016: 4-arm da Vinci Xi

02-2016: First RATS lobectomy

Actual:  > 60 cases (lobectomy / segmentectomy)

Prospect: ≥ 40 cases annually



Training RATS – pathway

Individual training: webinar, video, bibliography
Simulation: animals / human cadaver



RATS
Installation comparable to VATS



Camera
◦ Smaller

◦ Lighter

◦ Plug & start

◦ Any port

Faster sterile prep of the robot (10min)

Improved inferior reach of the arms

4 arms (real advantage) 

Only 6cm between ports

Staplers !
◦ 2016: tip-curved 30mm staplers / clips / hemolocks
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2016 dV 4-arm Xi vs 2003 3-arm S



2016 dV 4-arm Xi vs 2003 3-arm S

270° patient access



Comparative data for lobectomy [US studies]

1Kent M, Wang T, et al.; Open, Video-Assisted Thoracic Surgery, and Robotic 
Lobectomy: Review of a National Database. The Society of Thoracic Surgeons. 
2013; 97(1):236-244; 2Farivar, AS, Cerfolio, RJ, et al.; Comparing Robotic Lung 
Resection With Thoracotomy and Video-Assisted Thoracoscopic Surgery Cases 
Entered Into The Society of Thoracic Surgeons Database. Innovations.2014; 
9(1):1-6. 3Cerfolio, RJ; Bryant, AS, et al.; Initial consecutive experience of 
completely portal robotic pulmonary resection with 4 arms. The Journal of 
Thoracic and Cardiovascular Surgery.2011;142(4)740-746.  





Nodal upstaging / Stage migration
VATS: Less compared to Open; RATS: equal ctO



Numbers or stations ?



Factors leading to heterogeneity in the count of ELNs



LN dissection en-bloc



Unknown so far regarding MIS

Indications
◦ MIS: segmentectomy standard ? larger tumor size [T1c and higher]; post-induction treatment

Cost
◦ RATS: 

◦ Higher direct cost

◦ Total cost ? Break-even point according to Veronesi et al [JTCVS 2010; 140:19-25] at 254 da Vinci procedures annually

◦ Less as soon as competition (Robot by J&J, ….)

Ergonomics for long procedures
◦ RATS: 

◦ Improved ergonomics when daily surgery

◦ More symptoms/discomfort (neck/fingers) for urology



Stapling



Conclusion

• MIS is accepted as a better alternative to open thoracotomy for anatomical resection regarding pain, 
hospitalisation and recovery BUT …… still no randomised trials

• Ergonomic studies in laparoscopy and thoracoscopy showed that 87% of surgeons experience severe 
musculoskeletal symptoms. 

• VATS is an excellent tool for thoracic procedures but is only slowly adopted for anatomical resection over the
last 2 decades (centres, surgeons, number of pts treated)

• Robotics in surgery is a superior step forward with the ability to improve VATS as a MIS technique for
(complex) pulmonary anatomical resections
• Advantages: superior 3Dview; far better handling; better instruments; better ergonomics; lesser conversion rate; nodal

upstaging comparable to open; more complex procedures are possible

• Disadvantage: cost [will decrease as soon as competition is present]; no tactile feedback (in development]

• Unknown: Parameters of selection other than tumorsize ? Predictors of conversion? Other indications for anatomical
resection such as infection / resection in children ….


