
This study’s objective was to provide a 
comparative analysis of perioperative 
clinical outcomes from elective robotic-
assisted lobectomy (RL), VATS lobectomy 
(VL), and open lobectomy (OL).

The Premier Healthcare Database was 
analyzed for lobectomies performed from 
January 1, 2011 to September 30, 2015. 
International Classification of Diseases, 
Ninth Revision, Clinical Modification  
(ICD-9-CM) diagnosis and procedure 
codes were used to identify surgical 
approaches (RL, VL, and OL), 
complications, and conversions to OL. 

Propensity score matching (1:1) for  
patient and hospital characteristics 
allowed comparison of RL versus OL  
(n = 2,775 each) and RL versus 
VL (n = 2,951 each). The following 
covariates were used for matching: 
patient characteristics—age, sex, race, 
Elixhauser comorbidity score, and type of 
malignancy; and hospital characteristics—
payor type, census region, hospital size 

(number of beds), type of hospital facility 
(academic or community), and location of 
the facility (urban or rural).

Patient populations were statistically 
similar after matching. Most patients  
were age 45 to 80 years (mean 67 years)  
and had lobectomy for primary neoplasm 
of the lung. Sex distribution and Elixhauser  
comorbidity scores also were similar 
between cohorts. Medicare was the 
predominant payor, and the most 
prevalent hospital settings were large, 
urban teaching institutions. 

Analyzed data included perioperative 
outcomes (operating room time, 
conversion to open, blood transfusion, 
length of hospital stay, discharge 
status, complications, and mortality). 
Complications were assessed as 
intraoperative, postoperative (surgery 
through discharge), index hospitalization 
(admission to discharge), and 30 days 
(admission to 30 days).

Data
Adoption of robotic-assisted lobectomy (green line), video-assisted thoracic lobectomy 
(blue line), and open lobectomy (red line) as percentages of all elective pulmonary 
lobectomies from January 1, 2011 to September 30, 2015.
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	 Key takeaways
·	 Propensity matched analysis 

shows that RL is associated with 
a generally lower postoperative 
complication rate and improved 
recovery endpoints compared 
with both OL and VL.  

·	 There continues to be an increase 
in the number of RL procedures 
performed. Together, RL and VL  
now account for more than half of  
all lobectomies in this US database,  
indicating a strong trend to more 
minimally invasive lobectomies.

·	 The Premier database captures a 
more heterogeneous, unselected, 
real-world population with 
approximately one-third of the  
patients operated on in community  
hospitals after propensity matching.  
In contrast, The Society of Thoracic  
Surgeons database predominantly 
favors high-volume academic or 
teaching institutions.

	 Study limitations
·	 Oncologic data, such as size of 

the tumor, stage, recurrence, and 
survival, could not be extracted 
from the Premier Healthcare 
Database. There is a possibility 
of selection bias; patients who 
underwent OL may have had 
larger or more central tumors 
or bulky mediastinal and hilar 
lymphadenopathy that led to the 
selection of OL. However, tumor 
size should presumably not affect 
the choice between the two 
minimally invasive approaches. 

·	 As anticipated in any large 
administrative database, there  
is potential for coding errors in 
the data.
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(Q = quarter; VATS = video-assisted thoracoscopic surgery.)



Summary of Clinical Outcomes and Complications, Matched Analysis (1:1)

Outcome
RL  

(n = 2,775)
OL  

(n = 2,775)
p Value  
(RL vs. OL) 

RL  
(n = 2,951)

VL  
(n = 2,951)

p Value  
(RL vs. VL)

OR time, minutes 275.5 ± 94.6 235.3 ± 93.5 <0.0001 275.1 ± 93.9 247.6 ± 86.8 <0.0001

Complications

Postoperativea 961 (34.6) 1,198 (43.2) <0.0001 1,007 (34.1) 1,109 (37.6) 0.0061

Thirty-day 1,048 (37.8) 1,272 (45.8) <0.0001 1,101 (37.3) 1,195 (40.5) 0.0130

Index hospital LOS, days 7.0 ± 5.7 8.9 ± 5.9 <0.0001 6.9 ± 5.5 7.3 ± 7.5 0.0060

Median, days 5 7 5 6

Discharge status

Health facility 188 (6.8) 284 (10.2) <0.0001 190 (6.4) 234 (7.9) 0.0302

Home 2,559 (92.2) 2,442 (88.0) <0.0001 2,734 (92.7) 2,679 (90.9) 0.0108

Conversion to open 179 (6.5) NA 187 (6.3) 387 (13.1) <0.0001

Mortalityb

Index hospital 28 (1.0) 48 (1.7) 0.0282 27 (0.9) 34 (1.2) 0.4400

Thirty-day 36 (1.3) 62 (2.2) 0.0108 35 (1.2) 40 (1.4) 0.6420

Postoperative bleedingc 128 (4.6) 290 (10.5) <0.0001 130 (4.4) 275 (9.3) <0.0001

Postoperative transfusionc 104 (3.8) 151 (5.4) 0.0032 102 (3.5) 109 (3.7) 0.6740

a Postoperative complications included all complications occurring after surgery through discharge. 
b Mortality rate was measured from admission to discharge (“Index hospital”) and admission to 30 days (“30-day”). 
c Postoperative bleeding and transfusions that occurred through discharge were included.

Values are mean ± SD or n (%).

LOS: length of stay; NA: not applicable; OL: open lobectomy; OR: operating room
RL: robotic-assisted lobectomy; VATS: video-assisted thoracic surgery; VL: VATS lobectomy

Data
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Results 
·	 During the study period, the number of lobectomies performed by OL had an absolute decline of 11.5%, while the numbers of RL and 

VL cases saw an absolute increase of 10% and 1.5%, respectively.   
·	 RL had lower complication rates both postoperatively and at 30 days when compared to VL and OL.*  
·	 RL was associated with a reduced LOS when compared to VL and OL.  
·	 Patients in the RL group were more likely to be discharged home than to a transitional health care facility, when compared to VL and OL. 
·	 RL had fewer conversions when compared to VL.  
·	 RL had a lower in-hospital and 30-day mortality rate when compared to OL. 

*�In comparison with OL, additional reviewed clinical studies report a lower or comparable postoperative complication rate, shorter LOS, and comparable  
in-hospital mortality.1-8 In comparision with VL, additional reviewed clinical studies report a comparable, lower, or higher postoperative complication rate,1-4,9-19 
comparable or shorter LOS1-4, 8-19 and comparable conversion rate.8-16
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IMPORTANT SAFET Y INFORMATION
Serious complications may occur in any surgery, including da Vinci®  
Surgery, up to and including death. Examples of serious or life-
threatening complications, which may require prolonged and/or  
unexpected hospitalization and/or reoperation, include but are 
not limited to one or more of the following: injury to tissues/
organs, bleeding, infection and internal scarring that can cause 
long-lasting dysfunction/pain. Individual surgical results may vary.

Risks specific to minimally invasive surgery, including da Vinci®  
Surgery, include but are not limited to, one or more of the following: 
temporary pain/nerve injury associated with positioning; a longer  
operative time, the need to convert to an open approach, or the  
need for additional or larger incision sites. Converting the 
procedure could result in a longer operative time, a longer time 
under anesthesia, and could lead to increased complications. 
Contraindications applicable to the use of conventional 
endoscopic instruments also apply to the use of all da Vinci 

instruments. You should discuss your surgical experience and 
review these and all risks with your patients, including the 
potential for human error and equipment failure. Physicians 
should review all available information. Clinical studies are 
available through the National Library of Medicine at www.ncbi.
nlm.nih.gov/pubmed.

Be sure to read and understand all information in the applicable 
user manuals, including full cautions and warnings, before using 
da Vinci products. Failure to properly follow all instructions 
may lead to injury and result in improper functioning of the 
device. Training provided by Intuitive Surgical is limited to the 
use of its products and does not replace the necessary medical 
training and experience required to perform surgery. Procedure 
descriptions are developed with, reviewed and approved by 
independent surgeons. Other surgical techniques may be 
documented in publications available at the National Library of  
Medicine. For Important Safety Information, indications for use,  
risks, full cautions and warnings, please also refer to www.
davincisurgery.com/safety and www.intuitivesurgical.com/
safety. Unless otherwise noted, products featured are available 
for commercial distribution in the U.S. For availability outside the 
U.S., please check with your local representative or distributor.

PRECAUTION 
The demonstration of safety and effectiveness for the specific 
procedure(s) discussed in this material was based on evaluation 
of the device as a surgical tool and did not include evaluation 
of outcomes related to the treatment of cancer (overall survival, 
disease-free survival, local recurrence) or treatment of the 
patient’s underlying disease/condition. Device usage in all 
surgical procedures should be guided by the clinical judgment of 
an adequately trained surgeon.

The friable nature of pulmonary tissue enhances the risk of 
vascular, bronchiolar or other injury that will be difficult to control 
when using thisdevice. Published clinical experience as well as 
clinical studies performed to support this marketing clearance 
have demonstrated that even surgeons considered expert in 
laparoscopy/thoracoscopy have substantial learning curves of 
10 to 12 cases (Falk, et al., Total endoscopic computer enhanced 
coronary artery bypass grafting, Eur J Cardiothorac Surg 2000; 
17: 38-45).

All materials will eventually become obsolete. When referencing 
printed or digitally replicated materials, please note the revision 
date that follows the part number (PN). Consult your da Vinci 
representative or visit the da Vinci Online Community for the 
latest revision.


