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Study design
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.

Data

Forest plot of odds ratios (with 95% CI) from multivariable logistic regression model of conversion to thoracotomy.
[Test factor] vs. [Baseline factor]

Risk of Conversion (Odds Ratio)

OR

95% CI

p-value

VATS vs. Robotic

2.18

1.85 2.57

<.0001

Gender: Male vs. Female

1.20

1.07 1.34

0.0018

Race: non-Caucasian vs. Caucasian

1.47

1.29 1.67

<.0001

Comorbidity: Chronic pulmonary disease

1.19

1.06 1.34

0.0027

Comorbidity: Hypertension

1.15

1.03 1.29

0.0155

Comorbidity: Provider in rural vs. urban area

1.89

1.48 2.42

<.0001

Census Region: Midwest vs. Northeast

1.34

1.11 1.63

0.0027

Census Region: South vs. Northeast

0.89

0.77 1.03

0.1276

Census Region: West vs. Northeast

1.15

0.96 1.39

0.1242

Provider Number of beds: <300 vs. 300 to 499

1.02

0.86 1.21

0.3546

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

1.21

1.06 1.37

0.0050

Surgery year: 2011 vs. 2015

1.58

1.29 1.93

<.0001

Surgery year: 2012 vs. 2015

1.24

1.01 1.52

0.0417

Surgery year: 2013 vs. 2015

1.30

1.07 1.59

0.0094

Surgery year: 2014 vs. 2015

1.37

1.12 1.68

0.0020

Intra-operative iatrogenic injury

8.73

6.30 12.12

<.0001
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Statistical significance was set at p < 0.05. VATS: video-assisted thoracoscopic surgery
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Results

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

Conclusion

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.

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.

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.

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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