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ABSTRACT 
 
Introduction 
 
Renal cell carcinoma is the third most common malignancy seen by urologists. Surgery is an 
important, potentially curative treatment option for renal cell carcinoma. Age is an established, 
non-modifiable risk factor for the development of renal cell carcinoma. Using a national 
database, we aimed to examine age-stratified differences in readmissions, length of stay and 
medical complications for patients undergoing a radical nephrectomy.   
 
Methods 
 
All NSQIP-reported patients undergoing treatment for renal cell carcinoma (ICD-9=189.0) from 
2012 to 2014 were identified. The resulting patients were sorted into open and laparoscopic 
approaches by primary operative CPT code.  Next, those resulting patients were stratified into 
two groups by age. Bivariate and multivariate analysis was used to compare patient 
demographics and to identify predictors for 30-day readmissions and post-operative 
complications. 
 
Results 
 
From 2012 to 2014, 4,514 NSQIP-reported patients underwent either an open or laparoscopic 
nephrectomy. Of these, 2,464 (54.6%) were performed on patients 64 or younger and 2,050 
(45.4%) were performed on people over 65. The overall readmission rate among patients 
undergoing a radical nephrectomy was 6.2% (5.7% vs. 6.8%, p=0.14). Patients undergoing a 
radical nephrectomy over the age of 65 were statistically more likely to develop pneumonia 
(1.2% vs. 2.2%, p=0.01), receive a blood transfusion (15.4% vs. 19.4% p=0.0006) and have a 
hospital length of stay in the highest quartile (19.8% vs. 27.6%, p<0.0001). On multivariate 
logistic regression, age was found to be a predictor of post-operative infections (OR=1.34, 
p=0.02), cardiovascular complications (OR=1.36, p=0.0008), and increased length of stay 
(OR=1.66, p<0.0001).  
 
Conclusions 
 
This analysis demonstrates there is an increase in hospital length of stay, as well as post-
operative complications in radical nephrectomy patients over 65.  
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Glossary of abbreviation: RCC, Renal cell carcinoma; ACS-NSQIP: American College of Surgeons 
National Surgical Quality Improvement Program; PUF, Participant Use File; ERAS. Enhanced 
Recovery After Surgery; LOS, length of stay; 

Section 1: Introduction  

In 2018, there were over 65,000 new cases of RCC in the United Sates, resulting in over 14,000 
deaths.1,2 This makes RCC the third most common malignancy seen by urologists and within the 
top ten most common malignancies amongst both males and females.3  Age is an established, 
nonmodifiable risk factor for the development of RCC, with around 75% of people diagnosed 
over the age of 60.1,2,3,4  Incidence rates of RCC have increased across all ages, but with people 
over 65 seeing the largest increase.3,4 Other nonmodifiable risk factors for RCC include male 
sex, acquired cystic disease, end-stage renal disease patients on dialysis, prior radiotherapy, 
family history and genetics (Von Hippel-Lindau syndrome).2,3,4,5,6,9 Modifiable risk factors 
associated with the development of RCC include obesity, smoking, hypertension and toxin 
exposure.6,7,8,9,10  
 
RCC can be managed multiple ways, with surgery still being the ideal modality in eligible 
patients.4 A partial nephrectomy is the preferred surgical option to preserve maximal renal 
function, especially with 25% of patients presenting with chronic kidney disease. A patient’s 
characteristics, tumor size, stage and location may make radical nephrectomy necessary, 
however.5 One instance in which a radical nephrectomy is preferred is if there is an invasion 
and development of a thrombus within the renal vein or inferior vena cava.11,12 Although 17-
30% of patients are diagnosed with metastatic disease, radical nephrectomy can play an 
important role through cytoreductive surgery.13,14 The role of cytoreductive nephrectomy may 
increase with advances in targeted and immunotherapy.18  
 
In addition to RCC being more common amongst patients older than 60 this age group is also 
the fastest-growing segment of the population.15 Previous studies have shown that adults over 
65 have higher rates of morbidity and mortality after common abdominal surgeries.16,17 This 
makes studies looking at surgical outcomes for this group of patients even more important, 
since this is a population that will continue to be managed with surgery. Older adults have been 
shown to have worse post-operative outcomes – independent of frailty status – in the urology 
literature.32 The purpose of this study is to help identify some post-operative complication 
rates, increased length of stay, and 30-day readmission risk for patients over 65 undergoing a 
radical nephrectomy. The hope is that the analyses we provide can help clinicians, patients, and 
families make better informed decisions around surgery and how to prepare for potential post-
operative complications.  
 
Readmission rates can be used as an important quality metric for care, however, may not 
provide the entire picture. This is why hospital length of stay (LOS) has become another 
indicator of quality care.21 This has been especially true in urology, where the Enhanced 
Recovery After Surgery (ERAS) has become the norm and has been shown to decrease the LOS 
for most patients.22,23 For our study, we defined a LOS >75th percentile as increased.   
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In this study, we reviewed the American College of Surgeons (ACS) National Surgical Quality 
Improvement Program (NSQIP) Participant Use File (PUF) database to determine the age-
stratified rates of 30-day, post-operative readmissions, hospital length of stay and medical 
complications among patients undergoing open and laparoscopic radical nephrectomies. The 
ACS-NSQIP PUF is a multi-center, validated, representative national sample of patients that is 
frequently used in urology research. It contains deidentified data submitted from participating 
hospitals located around the country. The database does not contain any information about 
patients, providers, or institutions. The ACS-NSQIP database contains over 150 variables 
including demographics, intraoperative and postoperative factors, as well as adverse events. 

Section 2: Student role 

My role was to come up with the question. It was my responsibility to pull and define the 
relevant CPT and ICD-9 codes from the ACS-NSQIP databases between 2012 and 2014. I 
determined what type of statistical test to run and used JMP for all of my data analyses. I 
interpreted all data, with the help of David Cote, a PhD candidate at the Harvard School of 
Public Health. I was also tasked with writing the manuscript.  
 
My qualifications for completing this project include taking an Advanced Integrated Science 
Course (AISC) that required me to submit my own project proposal, including how I would 
analyze my data. This course also focused on the pathology, biology, risk factors and genetics of 
different malignancies, including RCC. I have also completed several urology electives, including 
a Sub-Internship at Brigham and Women’s Hospital under the supervision of Dr. Eswara and 
have rotated through a genitourinary oncology clinic. In addition to my background in the clinic 
and classroom, I have also co-authored several published basic science papers.  

Section 3: Methods 

All NSQIP-reported patients undergoing treatment for renal cell carcinoma (ICD-9=189.0) from 
2012 to 2014 were identified. The resulting patients were sorted into open and laparoscopic 
approaches by primary operative CPT code (50545 and 50230).  Next, those resulting patients 
were stratified into two groups by age. Bivariate and multivariate analyses were used to 
compare patient demographics, difference in 30-day readmissions, hospital length of stay and 
post-operative complications. The tests we used for bivariate analyses depended on the type of 
data. For example, when working with two categorical variables we used Chi-square test. We 
used a t-test for bivariate analyses that compared numerical variables with categorical 
variables. Our multivariate analyses were done using a logistic regression model. All data 
analyses were performed using JMP® Pro software (version 14.0.0, SAS Institute Inc., Cary, NC, 
USA). A p-value of <0.05 was considered statistically significant. 

Section 4: Results (observation, data analysis) 

From 2012 to 2014, 4,514 NSQIP-reported patients underwent either an open or laparoscopic 
nephrectomy with an ICD-9=189.0. Of these, 2,464 (54.6%) were performed on patients 64 or 
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younger and 2,050 (45.4%) were performed on people 65 or older (Table 1). No tumor specific 
information, such as size or location of the lesion was collected in the database.  
 
In 2012 there were 932 radical nephrectomies reported in the database, followed by 1,782 in 
2013 and 1,800 in 2014. Overall, 63.1% of patients had a laparoscopic procedure, with patients 
under 65 slightly more likely to have an open nephrectomy (38.8% vs. 34.6%, p=0.003). There 
were no significant differences between operative approach and year of operation (p=0.21).  
 
On bivariate analysis, patients under 65 were less likely to have diabetes mellitus (17.8% vs. 
26.4%, p<0.0001, severe COPD (4.0% vs. 6.6%, p<0.0001), CHF (0.6% vs. 1.2%, p=0.029), 
hypertension (54.3% vs. 75.9%, p<0.0001) and have a bleeding disorder, including 
anticoagulation (1.9% vs. 3.3%, p=0.0027). Patients over 65 were less likely to be obese (49.4% 
vs. 39.9%, p<0.0001), a current smoker (25.9% vs. 10.7%, p<0.0001) and be on dialysis (4.3% vs. 
3.1%, p=0.037). The over 65 group had a shorter total operative time (189.3 ± 96.6 vs. 181.41 
±86.78, p=0.0041), but a longer LOS (4.41 ± 4.6 vs. 5.2 ± 6.1, p<0.0001). 
 
The overall readmission rate among patients undergoing a radical nephrectomy was 6.2% (5.7 
vs. 6.8, p=0.14) (Table 2). Compared to those under 65, patients undergoing a radical 
nephrectomy over the age of 65 were statistically more likely to develop pneumonia (1.2% vs. 
2.2%, p=0.01), receive a blood transfusion (15.4 vs. 19.4 p=0.0006) and have a hospital length of 
stay in the highest quartile (19.8% vs. 27.6%, p<0.0001). Patients over 65 were also more likely 
to have a longer mean time to unplanned reintubation (3.1 days vs. 6.2 days, p=0.05) (Table 3). 
 
Multivariate logistic regression models were created using a composite, systems-based 
outcome with cardiovascular, infectious, pulmonary and renal complications used as the 
outcome variables (Table 4). Readmission rates, LOS >75th percentile, death and return to the 
operating room (OR) were modeled individually (Table 5). Age was found to be a predictor of 
post-operative infections (OR=1.34, p=0.02) cardiovascular complications (OR=1.36, p=0.0008), 
death within 30 days (OR=2.13) and increased length of stay (OR=1.66, p<0.0001).  

Section 5: Discussion, Limitations, Conclusions, and Suggestions for Future Work 

Age is a well-established non-modifiable risk factor for surgical complications following both 
urological and abdominal surgeries. 17,26 Age is also linked with more aggressive disease, even 
when diagnosed as stage I RCC, leading to higher cancer specific mortality across all stages.27 
Finally, previous studies have shown an increased risk of death associated with open radical 
nephrectomies over the age of 80, but did not look at other markers of care such as LOS or 
readmission rates.30 
 
The NSQIP database is ideal for studying immediate post-operative outcomes across multiple 
centers. It is a validated, outcomes-based data collection program that has been used 
repeatedly to study post-operative outcomes.28,29 To our knowledge, this report is the first 
study of age-stratified post-operative readmission rates, LOS and medical complications among 
patients undergoing a radical nephrectomy using a representative, national dataset. 
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In this analysis, the overall readmission rate among NSQIP-reported patients undergoing a 
radical nephrectomy was 6.2% with a 30-day reoperation rate of 10.5%. A review of the 
literature found similar readmission rates using older ACS-NSQIP data with Autorino et al. 
reporting 7.8% and 6.1% for open radical nephrectomy and laparoscopic radical nephrectomy, 
respectively.31 There was no significant difference seen between the two groups for either 
metric. The proportion of patients who had a LOS longer than 6 days (>75th percentile) was 
significantly different between the two groups. We wondered if the difference in LOS, without a 
difference of readmission, was because patients discharged earlier were more likely to be 
readmitted. Interestingly, this was not the case as patients who stayed longer than 6 days were 
also significantly more likely to be readmitted (OR=1.91, p<0.0001).  
 
An advantage of the NSQIP dataset is that it includes time to event data for post-operative 
complications, which can help dictate effective post-operative care for patients over 65 
undergoing a radical nephrectomy (Table 3). The NSQIP data suggests that the majority of 30-
day post-operative medical complications, for both age groups, occur within the first two weeks 
post-operatively. Therefore, a one to two-week post-discharge follow up appointment may be 
appropriate for adequate monitoring for post-operative complications in patients undergoing a 
radical nephrectomy. Early identification of these complications can lead to effective 
management and preclude readmission for management. Age related differences in infectious 
outcomes, particularly pneumonia, suggest patients over 65 may benefit from peri-operative 
antibiotics or post-operative chest physical therapy. Patients over 65 were also shown to have 
an increased length of stay, which may be something case managers, physicians and patients 
can plan for pre-operatively.  
 
Some major limitations of this study include the lack of tumor-specific data such as size and 
location in the NSQIP database, which precludes any comparison between the two groups that 
controls for tumor complexity. A second limitation is with our risk adjustment model. We 
believe that we were able to adequately risk adjust between our two age groups with our 
multivariate logistic regression model, however, there may be other confounders in play that 
we were unable to adjust for. As such, this multicenter study of radical nephrectomies cannot 
be considered a comparison between the two groups, but rather provides a baseline of national 
rates of peri-operative readmissions, LOS and medical complications associated with being over 
65. A third major limitation is the lack of long-term follow-up and complications from radical 
nephrectomies, such as rates of chronic kidney disease.24,25  
 
In light of the aforementioned limitations, the NSQIP database still provides valuable 
information. Multivariate analysis showed that age was found to be independently predictive of 
post-operative infectious (OR=1.34), cardiovascular complication (OR=1.36), and death within 
30 days (OR=2.13). Our data could be biased by what type of patient a surgeon is willing to 
operate on, since older patients who are also sicker tend to not be surgical candidates. It’s 
difficult to tease out with the NSQIP data collection methods how much of a role this selective 
bias may have played. Either way, we were still able to see differences in post-operative 
complication rates. To further elucidate differences between our groups a prospectively-
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collected, multi-center study analyzing post-operative complication, LOS and readmission rates 
would be a more effective way of comparing the two age groups. 
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Figure Legend 
Table 1. Demographics of NSQIP patients undergoing radical nephrectomies. 
Table 2. Complications among NSQIP patients undergoing radical nephrectomies. 
Table 3. Age-stratified time to complication for patients undergoing radical nephrectomies 
Table 4 & 5. Multivariate logistic regression models for NSQIP-reported patients undergoing 
radical nephrectomies. 

Tables and Figures 

Table 1. Demographics of NSQIP patients undergoing radical nephrectomy.  
Age Group  Total (n=4514) 18-64 (n=2464) Over 65 (n=2050) P-value 
Gender, no. (%)    0.22 
     Male 2873 (63.6) 1588 (64.4) 1285 (62.7)  
     Female 1641 (36.4) 876 (35.6) 765 (37.3)  
     
Surgical approach, no. (%)    0.0032 
     Open 1,666 (36.9) 957 (38.8) 709 (34.6)  
     Laparoscopic  2848 (63.1) 1507 (61.2) 1341 (65.4)  
Type of surgeon, no. (%)    0.028 
     Urologist 4391 (97.28) 2385 (96.79) 2006 (97.9)  
     Non-urologist 123 (2.72) 79 (3.2) 44 (2.1)  
     
Year of operation, no. (%)    0.92 
     2012 932 (20.6) 505 (20.5) 427 (20.8)  
     2013 1782 (39.5) 979 (39.7) 803 (39.2)  
     2014 1800 (39.9) 980 (39.8) 820 (40)  
     
Comorbidities, no. (%)     

     Diabetes mellitus 979 (21.7)  438 (17.8) 541 (26.4) <0.0001 
     Obesity  2035 (43.49) 1217 (49.39) 818 (39.9) <0.0001 
     Current smoker (within 1 year) 857 (19.0) 638 (25.9) 219 (10.7) <0.0001 
     Dialysis 170 (3.8) 106 (4.3) 64 (3.1) 0.037 
     Pre-operative renal failure 17 (0.38) 10 (0.41) 7 (0.34) 0.72 
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     Severe COPD 234 (5.2) 98 (4.0) 136 (6.6) <0.0001 
     Congestive heart failure 40 (0.7) 15 (0.6) 25 (1.2) 0.029 
     Hypertension medication 2894 (64.1) 1339 (54.3) 1555 (75.9) <0.0001 
     Disseminated cancer 432 (9.6) 252 (10.2) 180 (8.8) 0.09 
     Steroid use for chronic condition 172 (3.8) 97 (3.9) 75 (3.7) 0.63 
     Bleeding disorders 113 (2.5) 46 (1.9) 67 (3.3) 0.0027 
     
Peri-operative characteristics     
     Length of hospital stay (days) 4.75 ± 5.35 4.41 ± 4.60 5.16 ± 6.12 <0.0001 
     Total operative time (minutes) 185.74 ± 92.3 189.34 ± 96.55 181.41 ± 86.78 0.0041 

 
 
Table 2. Complications among NSQIP patients undergoing radical nephrectomy. 

  Age (categorical) 

Complication Type Total 
(n=4514) 18-64 (n=2464) Over 65 

(n=2050) P-value 

Peri-operative complications, no. (%)     

     Return to operating room 99 (2.19) 49 (1.99) 50 (2.4) 0.21 
     Readmission 280 (6.2) 140 (5.68) 140 (6.8) 0.14 
     Death within 30 days 37 (0.82) 15 (0.61) 22 (1.07) 0.23 
     Hospital stay longer than 6 days 1055 (23.4) 489 (19.8) 566 (27.6) <0.0001 
     
Infectious complications, no. (%) 245 (5.43) 118 (4.79) 127 (6.2) 0.12 
     Deep incisional SSI 7 (0.16) 5 (0.20) 2 (0.1) 0.45 
     Superficial surgical site infection 67 (1.48) 41 (1.66) 26 (1.3) 0.40 
     Organ space SSI 30 (0.66) 15 (0.61) 15 (0.73) 0.81 
     Wound dehiscence 14 (0.31) 7 (0.28) 7 (0.35) 0.92 
     Pneumonia 73 (1.62) 29 (1.18) 44 (2.2) 0.01 
     Urinary tract infection 63 (1.40) 29 (1.18) 34 (1.7) 0.08 
     Sepsis 25 (0.55) 14 (0.57) 11 (0.54) 0.98 
     Septic shock 27 (0.60) 12 (0.49) 15 (0.73) 0.53 
     
Pulmonary complications, no. (%) 131 (2.9) 64 (2.6) 67 (3.3) 0.36 
     Unplanned intubation 70 (1.55) 33 (1.34) 37 (1.8) 0.43 
     Pulmonary embolism 36 (0.80) 19 (0.77) 17 (0.74) 0.22 
     Ventilator > 48 hours 59 (1.31) 25 (1.01) 34 (1.7) 0.17 
     
Renal complication, no. (%) 83 (1.84) 39 (1.6) 44 (2.1) 0.37 
     Progressive renal insufficiency 43 (0.95) 23 (0.93) 20 (1.0) 0.66 
     Acute renal failure 48 (1.06) 20 (0.81) 28 (1.4) 0.19 
     
Cardiovascular complications, no. (%) 812 (17.99) 397 (16.11) 415 (20.2) 0.0003 
     Cardiac arrest requiring CPR 26 (0.58) 13 (0.53) 13 (0.63) 0.77 
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     Myocardial infarction 31 (0.69) 12 (0.49) 19 (0.93) 0.19 
     Blood transfusion 777 (17.21) 380 (15.42) 397 (19.4) 0.0006 
     DVT requiring treatment 36 (0.80) 15 (0.61) 21 (0.1) 0.22 

SSI = surgical site infection, CVA = cardiovascular accident, CPR = cardiopulmonary 
resuscitation, DVT = deep vein thrombosis 

P-value calculated using Chi-square test for categorical data  
 

 
Table 3. Time to complication for open and laparoscopic radical nephrectomies. 

  Age (categorical) 

Complication Type Total 
(n=4514) 18-64 (n=2464) Over 65 

(n=2050) P-value 

Time to peri-operative complications, 
mean days (range)     

     Return to operating room 10.49 (0-30) 10.57 (0-30) 10.42 (0-30) 0.94 
     Readmission 15.05 (3-30) 14.72 (3-30) 15.38 (3-30) 0.46 
     
Time to infectious complication, mean 
days (range)     

     Deep incisional SSI 13.57 (9-19) 14.6 (12-19) 11.0 (9-13) 0.20 
     Superficial surgical site infection 15.43 (3-30) 16.41 (4-30) 13.88 (3-28) 0.16 
     Organ space SSI 12.23 (0-29) 11.47 (0-29) 13.0 (3-26) 0.56 
     Wound dehiscence 12 (2-29) 9.86 (2-29) 14.14 (2-28) 0.43 
     Pneumonia 6.49 (0.26) 7.79 (0-25) 5.64 (0-26) 0.15 
     Urinary tract infection 12.67 (0-29) 12.83 (0-28) 12.53 (0-29) 0.89 
     Sepsis 12.12 (0-29) 14.43 (3-29) 9.18 (0-26) 0.08 
     Septic shock 7.41 (0-25) 8.58 (1-25) 6.47 (0-23) 0.49 
     
Time to pulmonary complication, mean 
days (range)     

     Unplanned intubation 4.73 (0-25) 3.12 (0-25) 6.16 (0-23) 0.05 
     Pulmonary embolism 10.64 (1-29) 10.32 (1-29) 11.0 (2-27) 0.81 
     Ventilator > 48 hours 4.88 (0-25) 4.36 (0-21) 5.26 (0-25) 0.5 
     
Time to renal complication, mean days 
(range)     

     Progressive renal insufficiency 7.28 (1-28) 7.22 (1-27) 7.35 (1-28) 0.96 
     Acute renal failure 6.4 (0-29) 6.6 (1-22) 6.25 (0-29) 0.88 
     
Time to cardiovascular complication, man 
days (range)     

     Cardiac arrest requiring CPR 5.58 (0-25) 4.54 (0-25) 6.62 (0-23) 0.53 
     Myocardial infarction 4.19 (0.28) 3.33 (0-25) 4.74 (0-28) 0.07 
     Blood transfusion 0.33 (0-9) 0.32 (0-3) 0.34 (0-9) 0.77 
     DVT requiring treatment 7.42 (0-27) 6.67 (0-18) 7.95 (1-27) 0.51 
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    Table 4: Multivariate logistic regression models for NSQIP-reported patients undergoing 
radical nephrectomies. 
Outcome Model 1: Renal 

complications 
Model 2: Infectious 
complications 

Model 3: CV 
complications 

Model 4: Pulmonary 
complications 

Predictor OR CI P-value OR CI P-value OR CI P-value OR CI P-value 

Age 
(categorical) 1.32 0.83-

2.1 0.25 
1.34 1.04-

1.82 
0.02 

1.36 
1.13-
1.62 0.0008 1.13 0.88-

1.88 
0.19 

Diabetes 
mellitus 1.89 1.17-

3.04 0.009 1.54 
1.16-
2.04 

0.05 
1.26 

1.03-
1.54 0.03 1.26 0.84-

1.9 
0.27 

 
Hypertension 1.55 0.88-

2.71 0.13 1.13 
0.83-
1.54 

0.45 1.3 
1.07-
1.6 0.008 1.36 0.88-

2.0 
0.16 

Surgical 
approach  0.43 0.27-

0.67 0.0002 0.41 
0.31-
0.53 <0.0001 0.14 

0.12-
0.17 <0.0001 0.28 0.2-

0.41 
0.0001 

Gender 
1.95 1.16-

3.28 0.01 0.64 
0.49-
0.84 0.001 0.95 

0.80-
1.14 0.6 0.89 0.62-

1.28 
0.53 

Type of 
surgeon  1.1 0.26-

4.6 0.89 0.79 
0.4-
1.56 0.50 0.65 

0.35-
1.21 0.18 0.62 0.27-

1.4 
0.25 

Obesity  
1.6 1.01-

2.55 
0.04 1.38 

1.05-
1.82 

0.02 0.87 
0.73-
1.04 

0.13 1.3 0.9-
1.87 

0.17 

Current 
smoker 
(within 1 
year) 

0.97 0.68-
1.31 

0.93 

1.4 

1.01-
1.95 

0.04 

0.94 

0.68-
1.31 

0.71 
 

1.18 0.75-
1.86 

0.47 

Dialysis 
0.26 0.03-

2.01 
0.20 1.79 

1.02-
3.2 

0.04 1.75 
1.14-
2.67 

0.001 1.65 0.74-
3.39 

0.22 

Pre-
operative 
renal failure  

3.93 0.44-
35.28 

0.22 
3.1 

0.9-
10.9 

0.07 
3.73 

1.18-
11.78 

0.03 2.18 0.42-
11.3 

0.35 

Severe COPD 
0.41 0.1-

1.7 
0.22 1.63 

1.02-
2.64 

0.05 1.3 
0.9-
1.9 

0.17 2.09 1.15-
3.82 

0.02 

Congestive 
heart failure  2.03 0.46-

0.11 

0.35 
3.26 

1.43-
7.41 

0.005 
1.9 

0.89-
4.03 

0.1 4.65 1.83-
11.82 

0.001 

Disseminated 
cancer 1.07 0.54-

2.12 
0.84 

1.5 
1.02-
2.2 

0.04 
2.42 

1.91-
3.08 

<0.0001 2.12 1.36-
3.39 

0.001 

Steroid use 
for chronic 
condition  

1.03 0.32-
3.36 

<0.0001 
1.12 

0.59-
2.14 

0.73 
0.52 

0.31-
0.87 

0.01 1.62 0.76-
3.45 

0.22 

Bleeding 
disorder 0.76 0.18-

3.18 
0.71 1.83 

0.98-
3.45 

0.06 2.26 
1.45-
3.53 

0.0003 0.96 0.34-
2.7 

0.94 

 
Table 5: Multivariate logistic regression models of perioperative outcomes for NSQIP-reported 
patients undergoing radical nephrectomies 
Outcome Model 1: Return to OR Model 2: Readmission  Model 3: Death within 

30 days 
Model 4: Hospital stay 
greater than 6 days 
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Predictor OR CI P-value OR CI P-value OR CI P-value OR CI P-value 

Age 
(categorical) 1.18 0.77-

1.8 0.45 
1.11 0.85-

1.44 0.44 2.13 
1.03-
4.4 0.04 1.66 1.41-

1.95 
<0.0001 

Diabetes 
mellitus 1.52 0.97-

2.39 0.07 1.54 1.16-
2.04 0.003 1.8 

0.88-
3.81 0.11 1.26 1.07-

1.54 
0.0078 

 
Hypertension 1.35 0.83-

2.19 0.23 2.14 1.39-
3.27 0.0005 0.95 

0.42-
2.13 0.90 1.18 0.99-

1.4 
0.07 

Surgical 
approach  0.68 0.45-

1.02 0.06 1.43 1.11-
1.84 0.006 0.37 

0.18-
0.75 0.0064 0.18 0.15-

0.21 
<0.0001 

Gender 
1.07 0.7-

1.63 0.76 0.85 0.66-
1.1 0.22 1.6 

0.74-
3.47 0.24 1.01 0.86-

1.18 
0.95 

Type of 
surgeon  0.57 0.22-

1.46 0.24 0.65 0.35-
1.21 0.18 0.32 

0.1-
1.01 0.052 0.39 0.26-

0.58 
<0.0001 

Obesity  
1.17 0.78-

1.78 
0.45 0.93 0.72-

1.21 
0.6 1.76 

0.88-
3.52 

0.11 1.02 0.87-
1.19 

0.85 

Current 
smoker 
(within 1 
year) 

1.07 0.63-
1.82 

0.80 

0.94 0.68-
1.31 

0.71 

1.43 

0.62-
3.28 

0.40 
 

0.88 0.71-
1.08 

0.21 

Dialysis 
0.96 0.33-

2.78 
0.94 2.26 1.37-

3.71 
0.001 3.13 

0.85-
11.47 

0.09 1.38 0.93-
2.05 

0.10 

Pre-
operative 
renal failure  

2.59 0.31-
21.79 

0.38 
2.0 0.52-

7.75 

0.31 
8.83 

1.33-
58.66 

0.024 1.98 0.63-
6.22 

0.24 

Severe COPD 
1.27 0.57-

2.81 
0.56 2.14 1.39-

3.27 
0.0005 1.67 

0.53-
5.25 

0.38 1.49 1.07-
2.05 

0.02 

Congestive 
heart failure  - - 

- 
1.14 0.39-

3.32 

0.81 
1.52 

0.18-
12.92 

0.70 3.44 1.73-
6.86 

0.0004 

Disseminated 
cancer 1.63 0.92-

2.89 
0.09 

2.55 1.84-
3.52 

<0.0001 
6.44 

3.12-
13.27 

<0.0001 1.22 0.97-
1.56 

0.09 

Steroid use 
for chronic 
condition  

1.25 0.5-
3.17 

0.63 
1.35 0.77-

2.36 

0.3 
1.17 

0.26-
5.26 

0.84 1.14 0.78-
1.68 

0.5 

Bleeding 
disorder 1.88 0.74-

4.78 
0.18 1.11 0.55-

2.24 
0.78 1.96 

0.45-
8.67 

0.37 2.03 1.33-
3.09 

0.001 

 
 
 

 
 
 
 


