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Risk factors for intraoperative conversion to 
thoracotomy during minimally invasive lobectomy
Baldonado JJ,1 Guo D,2 Gorrepati ML,2 Mehendale S,2 Toloza E,1 Fontaine JP.1

Conversion to thoracotomy continues to be a concern during 
minimally invasive lobectomy due to its potential impact on 
the postoperative course of patients. The aim of this study was 
to identify risk factors for conversion to thoracotomy during 
elective lobectomy (robotic-assisted surgery and VATS approach) 
utilizing data from the Premier Database.

Patients who underwent elective lobectomy between 2011 
and 2015 were identified using ICD-9 codes. Univariate logistic 

regression models were applied to test the impact of 19 variables 
(which include characteristics related to surgeon, patient and 
hospital, as well as iatrogenic injury) as potential risk factors for 
conversion to thoracotomy.

Multivariable logistic regression analysis was conducted using a 
step-wise model selection method. All tests were two-sided, with 
statistical significance set at p < 0.05. 

Forest plot of odds ratios (with 95% CI) from multivariable logistic regression model of conversion to thoracotomy. 

Study design

Data

VATS vs. Robotic 2.18 <.00011.85 2.57

OR[Test factor] vs. [Baseline factor] Risk of Conversion (Odds Ratio) p-value95% CI

Gender: Male vs. Female 1.20 0.00181.07 1.34

Race: non-Caucasian vs. Caucasian 1.47 <.00011.29 1.67

Comorbidity: Chronic pulmonary disease 1.19 0.00271.06 1.34

Comorbidity: Hypertension 1.15 0.01551.03 1.29

Comorbidity: Provider in rural vs. urban area 1.89 <.00011.48 2.42

Census Region: Midwest vs. Northeast 1.34 0.00271.11 1.63

Census Region: South vs. Northeast 0.89 0.12760.77 1.03

Census Region: West vs. Northeast 1.15 0.12420.96 1.39

Provider Number of beds: <300 vs. 300 to 499 1.02 0.35460.86 1.21

Provider Number of beds: <500 vs. 300 to 499 1.21 0.00501.06 1.37

Surgery year: 2011 vs. 2015 1.58 <.00011.29 1.93

Surgery year: 2012 vs. 2015 1.24 0.04171.01 1.52

Surgery year: 2013 vs. 2015 1.30 0.00941.07 1.59

Surgery year: 2014 vs. 2015 1.37 0.00201.12 1.68

Intra-operative iatrogenic injury

Statistical significance was set at p < 0.05. VATS: video-assisted thoracoscopic surgery
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Study limitations 
Data comes from an administrative database, with no data available on long-term outcomes and pathology/staging information.

As anticipated in any large administrative database, there is potential for coding errors in the data.
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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. 

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.intuitivesurgical.com/safety. 

Individual surgical results may vary. 

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.

12,354 patients (9,360 VATS; 2,994 robotic-assisted) were 
identified. The rates of conversion were 6.4 % in robotic-assisted 
surgery and 13% in VATS. 

Ten risk factors identified in the multivariable analysis for 
conversion to thoracotomy are shown in the figure. Some of 

the pertinent risk factors included patient co-morbidities like 
COPD and hypertension as well as type of hospital, but surgical 
approach and intraoperative iatrogenic injury presented the 
highest risk for conversion.

In the multivariable regression model for conversion to 
thoracotomy, iatrogenic injury is the most significant risk  
factor (OR: 8.7; 95% CI: 6.3-12.1) and a VATS approach is 
associated with a 2.2 times higher risk (95% CI: 1.9-2.6) 
compared to robotic-assisted surgery. 

Future studies are necessary to evaluate effects of different 
types of iatrogenic injury along with the impact of BMI, tumor 
staging, surgeon experience and hospital volume on conversion.

Results

Conclusion
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