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                    Abstract
Purpose
Our objective was to determine the impact of preoperative frailty, as measured by validated Risk Analysis Index (RAI), on the occurrence of postoperative complications after urologic surgeries in a national database comprised of diverse practice groups and cases.
Study design
The National Surgical Quality Improvement Program (NSQIP) database was queried from 2005 to 2011 for a list of abdominal, vaginal, transurethral and scrotal urological surgeries using Current Procedural Terminology codes. The study population was subdivided into two groups based on the nature of procedures performed: complex procedures (inpatient) and simple procedures (outpatient). Risk Analysis Index score was calculated using preoperative NSQIP variables to determine preoperative frailty. Major postoperative morbidities (pulmonary, cardiovascular, renal and infectious), mortality, return to operating room, discharge destination and readmission to the hospital were examined.
Results
The study identified 42,715 patients who underwent urological procedures, 25,693 complex and 17,022 simple procedures. Mean RAI score (range) was 7.75 (0–53). The majority of patients scored low on the RAI (90.57 % with RAI < 10). As the RAI score increased, there was a significant increase in postoperative complication and mortality rate (both p < 0.0001). Similarly, the rate of return to operating room and hospital readmission rate increased as RAI increased (both p < 0.0001). Additionally, rate of discharge to home decreased. Interestingly, mortality rate in patients with high RAI did not differ comparing simple to complex procedures (p = 0.90), whereas complications were significantly greater in the complex operation (p = 0.01).
Conclusions
Increase in frailty, as measured by RAI score, is associated with increased postoperative complications and mortality. RAI may allow for rapid identification and counseling of patients who are at high risk of adverse perioperative outcomes.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            Fig. 1[image: ]


Fig. 2[image: ]


Fig. 3[image: ]


Fig. 4[image: ]



                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Assessing Risk of Critical Care Complications and Mortality in the Elective Bariatric Surgery Population Using a Modified Frailty Index
                                        
                                    

                                    
                                        Article
                                        
                                         20 December 2014
                                    

                                

                                Nina Kolbe, Arthur M. Carlin, … Ilan Rubinfeld

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Frailty predicts morbidity, complications, and mortality in patients undergoing complex abdominal wall reconstruction
                                        
                                    

                                    
                                        Article
                                        
                                         18 September 2019
                                    

                                

                                W. J. Joseph, N. G. Cuccolo, … E. H. Beers

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Impact of frailty in benign gynecologic surgery: a systematic review
                                        
                                    

                                    
                                        Article
                                        
                                         06 August 2021
                                    

                                

                                Jacqueline Y. Kikuchi, Katerina Hoyt, … Chi Chiung Grace Chen

                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	US Census Bureau (2014) Projections of the population by sex and selected age groups for the United States: 2015 to 2060. http://www.census.gov/population/projections/data/national/2014/summarytables.html. Accessed 13 Sept 2015

	Kwok AC, Semel ME, Lipsitz SR, Bader AM, Barnato AE, Gawande AA, Jha AK (2011) The intensity and variation of surgical care at the end of life: a retrospective cohort study. Lancet 378(9800):1408–1413. doi:10.1016/S0140-6736(11)61268-3
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Morley JE, Vellas B, van Kan GA, Anker SD, Bauer JM, Bernabei R, Cesari M, Chumlea WC, Doehner W, Evans J, Fried LP, Guralnik JM, Katz PR, Malmstrom TK, McCarter RJ, Gutierrez Robledo LM, Rockwood K, von Haehling S, Vandewoude MF, Walston J (2013) Frailty consensus: a call to action. J Am Med Dir Assoc 14(6):392–397. doi:10.1016/j.jamda.2013.03.022
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Clegg A, Young J, Iliffe S, Rikkert MO, Rockwood K (2013) Frailty in elderly people. Lancet 381(9868):752–762. doi:10.1016/S0140-6736(12)62167-9
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Joseph B, Pandit V, Zangbar B, Kulvatunyou N, Hashmi A, Green DJ, O’Keeffe T, Tang A, Vercruysse G, Fain MJ, Friese RS, Rhee P (2014) Superiority of frailty over age in predicting outcomes among geriatric trauma patients: a prospective analysis. JAMA Surg 149(8):766–772. doi:10.1001/jamasurg.2014.296
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Saxton A, Velanovich V (2011) Preoperative frailty and quality of life as predictors of postoperative complications. Ann Surg 253(6):1223–1229. doi:10.1097/SLA.0b013e318214bce7
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Courtney-Brooks M, Tellawi AR, Scalici J, Duska LR, Jazaeri AA, Modesitt SC, Cantrell LA (2012) Frailty: an outcome predictor for elderly gynecologic oncology patients. Gynecol Oncol 126(1):20–24. doi:10.1016/j.ygyno.2012.04.019
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Karam J, Tsiouris A, Shepard A, Velanovich V, Rubinfeld I (2013) Simplified frailty index to predict adverse outcomes and mortality in vascular surgery patients. Ann Vasc Surg 27(7):904–908. doi:10.1016/j.avsg.2012.09.015
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Johnson MS, Bailey TL, Schmid KK, Lydiatt WM, Johanning JM (2014) A frailty index identifies patients at high risk of mortality after tracheostomy. Otolaryngol Head Neck Surg 150(4):568–573. doi:10.1177/0194599813519749
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Melin AA, Schmid KK, Lynch TG, Pipinos II, Kappes S, Longo GM, Gupta PK, Johanning JM (2015) Preoperative frailty Risk Analysis Index to stratify patients undergoing carotid endarterectomy. J Vasc Surg 61(3):683–689. doi:10.1016/j.jvs.2014.10.009
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Porock D, Parker-Oliver D, Petroski GF, Rantz M (2010) The MDS mortality risk index: the evolution of a method for predicting 6-month mortality in nursing home residents. BMC Res Notes 3:200. doi:10.1186/1756-0500-3-200
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Hii TB, Lainchbury JG, Bridgman PG (2015) Frailty in acute cardiology: comparison of a quick clinical assessment against a validated frailty assessment tool. Heart Lung Circ 24(6):551–556. doi:10.1016/j.hlc.2014.11.024
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Lascano D, Pak JS, Kates M, Finkelstein JB, Silva M, Hagen E, RoyChoudhury A, Bivalacqua TJ, DeCastro GJ, Benson MC, McKiernan JM (2015) Validation of a frailty index in patients undergoing curative surgery for urologic malignancy and comparison with other risk stratification tools. Urol Oncol. doi:10.1016/j.urolonc.2015.06.002
                        
PubMed Central 
    
                    Google Scholar 
                

	Rockwood K, Song X, MacKnight C, Bergman H, Hogan DB, McDowell I, Mitnitski A (2005) A global clinical measure of fitness and frailty in elderly people. CMAJ 173(5):489–495. doi:10.1503/cmaj.050051
                        
Article 
    PubMed 
    PubMed Central 
    
                    Google Scholar 
                

	Adams P, Ghanem T, Stachler R, Hall F, Velanovich V, Rubinfeld I (2013) Frailty as a predictor of morbidity and mortality in inpatient head and neck surgery. JAMA Otolaryngol Head Neck Surg 139(8):783–789. doi:10.1001/jamaoto.2013.3969
                        
Article 
    PubMed 
    
                    Google Scholar 
                

	Psutka SP, Carrasco A, Schmit GD, Moynagh MR, Boorjian SA, Frank I, Stewart SB, Thapa P, Tarrell RF, Cheville JC, Tollefson MK (2014) Sarcopenia in patients with bladder cancer undergoing radical cystectomy: impact on cancer-specific and all-cause mortality. Cancer 120(18):2910–2918. doi:10.1002/cncr.28798
                        
Article 
    PubMed 
    
                    Google Scholar 
                


Download references





                Authors’s contribution

                S Isharwal was involved in project development and data collection and wrote the manuscript. J Johanning was involved in project development. J Dwyer was involved in data collection and edited the manuscript. K Schmid was involved in data collection and data analysis. CA Lagrange was involved in project development and edited the manuscript.

              

Author information
Authors and Affiliations
	Division of Urology, University of Nebraska Medical Center, 984110 Nebraska Medical Center, Omaha, NE, 68198-4110, USA
Sudhir Isharwal, Jennifer G. Dwyer & Chad A. LaGrange

	Division of Vascular Surgery, University of Nebraska Medical Center, Omaha, NE, USA
Jason M. Johanning

	Department of Surgery, Veterans Administration Medical Center, Omaha, NE, USA
Jason M. Johanning

	Department of Biostatistics, University of Nebraska Medical Center, Omaha, NE, USA
Kendra K. Schimid


Authors	Sudhir IsharwalView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jason M. JohanningView author publications
You can also search for this author in
                        PubMed Google Scholar



	Jennifer G. DwyerView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kendra K. SchimidView author publications
You can also search for this author in
                        PubMed Google Scholar



	Chad A. LaGrangeView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Sudhir Isharwal.


Ethics declarations

              
              
                Conflicts of interest

                None.

              
            

Rights and permissions
Reprints and permissions


About this article
[image: Check for updates. Verify currency and authenticity via CrossMark]       



Cite this article
Isharwal, S., Johanning, J.M., Dwyer, J.G. et al. Preoperative frailty predicts postoperative complications and mortality in urology patients.
                    World J Urol 35, 21–26 (2017). https://doi.org/10.1007/s00345-016-1845-z
Download citation
	Received: 07 February 2016

	Accepted: 04 May 2016

	Published: 12 May 2016

	Issue Date: January 2017

	DOI: https://doi.org/10.1007/s00345-016-1845-z


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Frailty
	Complications
	Mortality
	NSQIP
	Risk Analysis Index








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.198.181.6
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    