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Data

PUBLICATION SUMMARY

Robotic[-assisted] lobectomy has the greatest* benefit 
in patients with marginal pulmonary function 
Kneuertz P, D’Souza D, Moffatt-Bruce S, Merritt R. J Cardiothorac Surg. 2018;13(1). doi:10.1186/s13019-018-0748-z
The Ohio State University Wexner Medical Center, 410 W 10th Avenue, Columbus, OH 43210

Patients with limited pulmonary function have a high risk for 
pulmonary complications following lobectomy. The aim of this 
study was to determine whether robotic-assisted lobectomy 
may be of particular benefit in high-risk patients with marginal 
baseline pulmonary function.

This retrospective study was conducted at The Ohio State 
University Wexner Medical Center. The institute’s Society of 
Thoracic Surgery (STS) general thoracic database was queried 
for patients who underwent lobectomy between January 1, 2012 
and August 31, 2017. Included were all patients who underwent 
lobectomy by either a robotic-assisted or an open approach. 
Patients who underwent bronchoplasty, sleeve resection,  
bi-lobectomy, resection of Pancoast tumors, or concomitant 
chest wall resection were excluded.

High-risk patients were defined by preoperative forced expiratory 
volume in one second (FEV1) or diffusing capacity of the lung 
for carbon monoxide (DLCO) score less than 60% predicted.¹ 
Low-risk patients were defined by FEV1and DLCO > 80%,² and 
intermediate-risk patients as those with FEV1 or DLCO between 
60 and 80%.

The primary endpoint was pulmonary complication, as defined by 
the presence of any perioperative pulmonary complications.

Univariate and multivariate binary logistic regression analyses 
were performed to test the association of clinical factors with 
pulmonary complications. Variables with p < 0.01 on univariate 
analysis were included in the multivariate model.

Comparison of high-risk patients undergoing robotic-assisted or open lobectomy

Characteristic Robotic-assisted Lobectomy  
(n = 82)

Open Lobectomy  
(n = 107)

p value 

Age > 75 years 18 (22%) 12 (11%) 0.05

Male 38 (46%) 55 (51%) 0.44

Pack years, median (IQR) 50 (25–67) 40 (30–66) 0.035

Active smoker 38 (46%) 33 (31%) 0.035

COPD 67 (81%) 58 (54%) < 0.001

Outcome

Pulmonary complication 23 (28%) 48 (45%) 0.015

Air leak (> 5 days) 4 (5%) 16 (15%) 0.024

Atelectasis (req. bronchoscopy) 6 (7%) 24 (22%) 0.005

Tracheostomy 0 6 (6%) 0.028

Length of hospitalization, median days (IQR) 4 (4–7) 8 (5–12) < 0.001

Major complications 16 (19%) 26 (24%) 0.41

Mortality 1 (1%) 2 (2%) 0.73

IQR: Interquartile range. Statistical significance was set at p < 0.05.

*Greatest is with respect to the data presented in this study.
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At The Ohio State University Wexner Medical Center, a total of 
599 patients underwent lobectomy by robotic-assisted (n = 287) 
or open approach (n = 312) between January 1, 2012 and  
August 31, 2017. A subgroup analysis of 191 (32%) high-risk 
patients included 82 robotic and 107 open lobectomies.

Compared to the open lobectomy group, patients who 
underwent robotic-assisted lobectomy were slightly older, 
had better pulmonary function, and had less frequent prior 
cardiothoracic surgery. In addition, fewer of these patients 
underwent preoperative chemotherapy for clinical stage  
IIIa lung cancer. 

The overall rate of pulmonary complication was lower following 
robotic-assisted lobectomy as compared to the open approach 
(21% vs. 32%, p = 0.002).

The overall median length of stay was two days shorter  
following robotic-assisted lobectomy (4 days vs  
6 days, p = 0.001).

On multivariate analysis, robotic-assisted lobectomy was 
independently associated with a decreased risk for pulmonary 
complications (odds ratio [OR] 0.54, 95% confidence interval 
[CI] 0.34–0.85).

High-risk patients undergoing robotic-assisted lobectomy  
were less likely to have any pulmonary complication than  
high-risk patients who underwent open lobectomy  
(28% vs. 45%, p = 0.02).  

Robotic-assisted lobectomy in high-risk patients was  
associated with decreased rates of prolonged air leak,  
atelectasis and pneumonia, when compared to open  
lobectomy in high-risk patients.

Median length of stay following robotic-assisted lobectomy  
in high-risk patients was 4 days, significantly shorter  
compared to 8 days following open lobectomy (p < 0.001).

Among high-risk patients, there were no significant  
differences in major complication and mortality rates. 

Robotic-assisted lobectomy is associated with fewer pulmonary 
complications when compared to a traditional open approach  
in a high-risk population.

In addition, the median length of stay for high-risk patients 
is 4 days shorter for those who underwent robotic-assisted 
lobectomy, as compared to those who underwent an  
open approach.

While the risk of pulmonary complication increases in patients 
with worse pulmonary function regardless of approach, the 
robotic-assisted technique may serve to attenuate this risk 
independent of baseline pulmonary function. 

Given the retrospective nature of this study, the results may  
be biased by selection and confounding of unmeasured factors 
including surgeon experience and preference of technique.

High-risk patients in the robotic-assisted group actually 
included older and sicker patients, as this series reflects a liberal 
application of robotics for higher risk patients beyond the initial 
learning curve.

This study is limited to the comparison of perioperative outcomes, 
and does not examine differences in pain, dyspnea, and health 
related quality of life. Postoperative pain may be a significant 
factor in reducing postoperative pulmonary morbidity and 
shorten recovery.

Results

Key takeaways

Study limitations
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Important safety 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. 

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.

For Important Safety Information, indications for use, risks, full cautions and 
warnings, please also refer to www.davincisurgery.com/safety and  
www.intuitive.com/safety.

Individuals' outcomes may depend on a number of factors, including patient 
characteristics, disease characteristics, and/or surgeon experience.

Da Vinci Xi® system precaution statement
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 this device. 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).
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