
 

Risk Modeling Using Large Datasets 

An examination of VTE after outpatient surgery  

 
Christopher Pannucci MD MS, Amy Shanks MS, Marc Moote 

PA-C, Vinita Bahl DMD, Paul Cederna MD, Norah Naughton 

MD, Thomas Wakefield MD, Peter Henke MD, Darrell Campbell 

MD, Sachin Kheterpal MD MBA 



VTE: Morbidity and Mortality 

1:10 patients with 

symptomatic PE will 

die in 60 minutes 

Survivors predisposed 

to right heart failure 

and/or the post-

thrombotic syndrome 

 

Kearon 2003, Galson 2008, Wakefield 2008 

Main pulmonary 

artery bifurcation 

Saddle 

embolus 



Caprini Risk Model 

Caprini 2005 

 



VTE without chemoprophylaxis 

Pannucci 2011 
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Caprini Risk Model 

Caprini 2005 

 



“Efforts should be made to maximize the 

number of risk factors in the risk model 

rather than limiting the number of risk factors 

assessed…this will capture a greater 

number of patients at risk for VTE and 

maximize the sensitivity of the model” 

 

Mahan 2010 





Osborne 2010 



Less is More? 

 



 



VTE in Outpatient Surgery 

Previous studies: VTE incidence is low 

–  0.001% to 0.043% 

High volume of low risk patientsmay flood 

the denominator 

 

 

Engbaek 2006; Riber 1996; Keyes 2008; Bryson 2004; Fleisher 2009 



VTE in Outpatient Surgery 

Does a high risk subgroup exist?   

 

Can VTE risk be quantified in outpatient 

surgery? 

 



VTE in Outpatient Surgery 

Project Goals 

– Identify independent risk factors for VTE in 

outpatient surgery patients 

– Create and validate a risk model specific to the 

outpatient surgery population 



VTE in Outpatient Surgery 

Cross-section of general, vascular, urology, 

plastic, orthopaedic, gynecologic procedures 

 

Trained nurses perform retrospective chart 

review AND make followup patient contact at 

POD 30 



Variables 

Gender 

Age 

BMI 

Current smoker 

Active cancer 

CHF 

COPD 

Total OR time 

DM requiring meds 

Peripheral vascular dz 

Renal failure on HD 

General anesthesia 

Current pregnancy 

Prior OR (30 days) 

Caprini 2005; Caprini 2010; Davison 2004; Geerts 2008 



Variables II 

Arthroscopic surgery 

– Hip, knee, shoulder, elbow 

Abdominal laparoscopy  

Saphenofemoral junction surgery 

– GSV ablation or direct ligation 

Short vein surgery 

– Short saphenous vein, perforator veins, 

or varicose veins  

 
Lawrence 2010; Knipp 2009; Caprini 2005; Caprini 2010; Geerts 2008 



2005-2009 NSQIP data 

 

 

 

259,231 outpatient surgery patients 
 

Derivation cohort Validation cohort 

RISK MODEL 

259,231 outpatient surgery patients 

173,501 
 

85,730 
 



VTE in Outpatient Surgery 

N=173,501 adult patients having outpatient 

surgery 

– DVT: 0.12% 

– PE 0.038% 

– VTE (DVT or PE): 0.15% 

1 in 667 

– Median time-to-event: Post-op day 8 



Independent predictors 
 

Risk Factor Adjusted Odds Ratio  

(95% Confidence Interval) 

 
p value 

Age 

   <40 years 

   41-60 years 

   >60 years 

 

Reference 

1.72 (1.15-2.57) 

2.48 (1.64-3.77) 

 

--- 

0.008 

<0.001 

Body mass index 

   <25 

   25-40 

   >40 

 

Reference 

1.15 (0.85-1.57) 

1.81 (1.12-2.92) 

 

--- 

0.358 

0.015 

Total operative time 

   <60 minutes 

   60-120 minutes 

   >120 minutes 

 

Reference 

1.21 (0.92-1.60) 

1.69 (1.06-2.67) 

 

--- 

0.175 

0.027 



Independent predictors II 
 

Risk Factor Adjusted Odds Ratio  

(95% Confidence Interval) 

 
p value 

Current pregnancy 

 

7.80 (1.06-57.54) 0.044 

Active cancer 

 

3.66 (1.49-8.99) 0.005 

Arthroscopic surgery 

 

5.16 (3.33-7.99) <0.001 

Saphenofemoral junction surgery 

 

13.20 (9.31-18.73) <0.001 

Short vein surgery 

 

15.61 (10.23-23.83) <0.001 



2005-2009 NSQIP data 

 

 

 

Derivation cohort Validation cohort 

RISK MODEL 

259,231 outpatient surgery patients 

85,730 
 

173,501 
 



Weighted Risk Model 

Two Point Factors Three Point Factors Five Point Factors 

      Age 40-59 

      OR time >120 minutes 

      BMI >40 

       Age ≥60       Active cancer 

Six Point Factors Eight Point Factors Ten Point Factors 

      Arthroscopic surgery        Current pregnancy  Sapheno-femoral    

junction surgery        

Eleven Point Factors 

  TOTAL SCORE _______       Short vein surgery 

 



Derivation cohort (N=173,501) 
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2005-2009 NSQIP data 

 

 

 

Derivation cohort Validation cohort 

RISK MODEL 

259,231 outpatient surgery patients 

85,730 
 

173,501 
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    Validation cohort (N=85,730) 



 Prior literature: 

0.001% to 0.043% 



Weighted Risk Model 

Two Point Factors Three Point Factors Five Point Factors 

      Age 40-59 

      OR time >120 minutes 

      BMI >40 

       Age ≥60       Active cancer 

Six Point Factors Eight Point Factors Ten Point Factors 

      Arthroscopic surgery        Current pregnancy  Sapheno-femoral    

junction surgery        

Eleven Point Factors 

  TOTAL SCORE _______       Short vein surgery 
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X 

X 

11 



 Prior literature: 

0.001% to 0.043% 

NOW: 1.1% 



Outpatient surgery patients have a wide 

range of VTE risk 
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    Conclusions 



Conclusions 

Two Point Factors Three Point Factors Five Point Factors 

      Age 40-59 

      OR time >120 minutes 

      BMI >40 

       Age ≥60       Active cancer 

Six Point Factors Eight Point Factors Ten Point Factors 

      Arthroscopic surgery        Current pregnancy  Sapheno-femoral    

junction surgery        

Eleven Point Factors 

  TOTAL SCORE _______       Short vein surgery 

 

The NSQIP-derived weighted risk model 

provides excellent risk stratification 

 



Thank You. 

“Given that DVT is 

often clinically silent 

and PE may be 

rapidly fatal, 

prevention is the 

most effective 

strategy to reduce 

the burden of VTE” 
Arnold et al, 

2001 

 
www.radpod.org 

Saddle 

Embolus 

http://www.radpod.org/

