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Learning Objectives

• advantages & disadvantages of ex-vivo 

NSS with renal auto-transplantation

• indications/contraindications to ex-vivo 

NSS with renal auto-transplantation



• 57yo male with incidental left RCC
- 4.2cm endophytic, no mets

• PMHx

- right Nx as teen for MVA trauma

- DM, HTN, GERD, psoriasis

• Labs

- creat 126, stable for past few years

- u/a demonstrates trace RBC, protein

- Bx shows ccRCC F2
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Case #1



• Radical Nx + HD

• PNx +/- HD

• Thermal-ablation

• other
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Case #1



Renal Cell Carcinoma

• Indications for NSS for RCC

- solitary kidney

- RCC in CKD pt

- bilateral RCC

- RCC in genetic syndrome pt (eg VHL, etc)

- RCC with renal risk factors (eg DM, HTN, RAS, etc)

- elective NSS (eg cT1a)
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ex-vivo NSS + Auto-Tx for RCC

• advantages

- extirpation in bloodless field

- reduced parenchymal resection

- lower EBL, ability to “test” 
renorrhaphy

- shorter WIT

- avoid ESRD

- oncologically comparable to RN, 
?superior to thermal-ablation

• disadvantages

- longer OR time

- longer overall ischemia (CIT+WIT)

- increased morbidity

- potential vascular complications



• 400 patients with RCC in solitary kidney

• 5yr CSS 89% (incl 38% ≥T2)

• 2 patients (0.5%) required immediate HD

 mean pre-op creat 1.4 mg/dL

• 18 pts (4.5%) progressed to HD

 mean 3.6yrs after OR



• 63 patients  }  90% prior RNx, 10% congenital 

• 55 PNx, 8 ex-vivo PNx + KAT

• 5yr CSS 80.7% (incl 11% ≥T2)

• temporary HD in only 1 pt



ex-vivo NSS + Auto-Tx for RCC

• Indications

- solitary kidney or advanced CKD pt

- thermal-ablation not recommended/not technically feasible

AND

- higher stage, RENAL nephrometry/PADUA score

- complex renal anatomy (eg pelvic kidney, prior renal surgery, etc)

- multifocal RCC

*** significant EBL and prolonged WIT expected ***



ex-vivo NSS + Auto-Tx for RCC

• Contraindications

- high grade, aggressive variants  

- expected residual renal mass <33%

- eGFR <30mL/min (ie ≥ stage 4 CKD)

- progressively declining renal function with ++ renal risk factors (m-CKD)

- anatomic considerations (eg R kidney with short RV, ≥3 arteries, calcified 
pelvic vessels, etc)



15KAT in Solitary

• 108 pts } 14 patients w/ RCC 
 solitary kidney or B/L RCC

• 5

• 4 of 14 developed recurrence/mets (29%)

 3 (21%) had concurrent mets, 8 (57%) with T1 RCC

• 2 of 14 required RRT (14%)
 >2/3 of kidney removed in both cases



KAT in Solitary

• 12 patients with solitary kidney

• 5 RCC, 5 UTUC, 1 nephroblastoma, 1 met

• 3 required HD (25%)

• 2 temp

• 1 permanent (8%)



ex-vivo NSS + Auto-Tx for RCC

• ?comparable oncologic outcomes

• ?improved ability to prevent need for RRT

• ?increased morbidity cf other NSS options



• 63yo male with Lynch syndrome 

- presented with AKI (creat 300s) requiring urgent stent

• PMHx

- R hemicolectomy 10yrs ago for ColonCa

- left NephroU 8yrs ago for T1HG

 few TaLG bladder recurrences since

- HTN, GERD, CAD, remote appy, diverticulosis

• Labs

- creat 105, stable

- u/a demonstrates large RBCs 

- cytology -ve
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Case #2

• URS Bx – LG UTUC



Case #2

• NephroU + HD +/- systemic Rx

• Segmental resection + reconstruction

• Endoscopic management

• NAC + restage

• other
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UTUC
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NSS for UTUC
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• similar CSS between SU and 

RNU

• similar CSS between endoscopic 

Rx and RNU, for LG, non-

invasive UTUC



NSS for UTUC
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Upper Tract Urothelial Ca

• Indications for NSS for UTUC

- solitary kidney

- UTUC in CKD pt

- bilateral UTUC

- UTUC in genetic syndrome pt (eg HNPCC)

- UTUC with renal risk factors (eg DM, HTN, RAS, etc)

- elective NSS (low-grade, low-stage disease)



ex-vivo NSS + Auto-Tx for UTUC

• advantages 

- extirpation in bloodless field

- reduced risk of tumour spillage

- ?better oncologic outcomes cf endoscopic options

- avoid ESRD

- ability to administer adjuvant nephrotoxic meds

- can easily survey upper tract

- ?more effective delivery of topical adjuvants



ex-vivo NSS + Auto-Tx for UTUC

• disadvantages

- worse oncologic outcomes cf nephroU*

- margin status issues

- increased morbidity

- potential vascular complications
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KAT in Solitary

• 12 patients with solitary kidney

• 5 RCC, 5 UTUC, 1 nephroblastoma, 1 met

• 3 required HD (25%)

• 2 temp

• 1 permanent

• NO UTUC recurrence
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• 1/52 were for UTUC (CIS)

• +ve recurrence, with graft loss



• 4 patients 

- T1LG for all (two G2, two G1)

• none required HD

• all received adjuvant BCG/MMC

• no recurrences (mean f/u >6yrs)
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ex-vivo NSS + Auto-Tx for UTUC

• Indications

- Solitary kidney/CKD pt

AND 

- large renal pelvic/UPJ lesion

- large lesion filling single calyceal region

- long, multifocal ureteral lesion(s)

*** UTUC not amenable to endoscopic management, not amenable to 
ureteral reconstruction ***



ex-vivo NSS + Auto-Tx for UTUC

• Contraindications

- high stage/grade lesion*

- lesions in multiple calyceal regions

- progressively declining renal function with ++ renal risk factors

- anatomic considerations (eg R kidney with short RV, ≥3 arteries, pelvic 

vascular calcifications, etc)



Technical Considerations for UTUC

• maximal ureteral cuff dissection, early cold 
perfusion

• ureteric lesions
- excise entire ureter

- pyelovesical anastomosis

- frozen section for UPJ/RP tumours

• renal lesions
- map out entire collecting system

- consider intra-op renoscopy

- can test for leaks

- pyelovesical anastomosis



ex-vivo NSS + Auto-Tx for 

UTUC

• oncologic outcomes unknown 

 renal      ureteric

• improved ability to prevent need to RRT

• increased morbidity cf other NSS options

• improved surveillance, adjuvant topical Rx



Auto-Tx in solitary kidney

• 7 cases

• ureteral stricture 3

• RCC 1

• UTUC 2

• Loin-pain hematuria 1

• 2 patients (29%) required temp HD, both 

had CKD



Auto-Tx for UTUC in solitary kidney

• UPJ  T1LG  }  bladder recurrences only, no HD 

req’d, f/u 8yrs

• RP T1LG  }  no recurrences, temp HD post-op, 

f/u 3.5yrs

• LP T2HG  }  NAC, bladder recurrences only, no 

HD req’d but CKD3 now, f/u ~5yrs

• UPJ T1HG  }  local renal recurrence 6/12, req’d

graft Nx, mets 6/12 later



Balancing Risks

• oncologic outcomes differ .. RCC >> UTUC

• up to 15-20% annual risk of mortality on HD

• avg life expectancy on HD is ~7yrs 

 13-15yrs if in 40s

 2-4yrs for >65yrs

• transplant eligibility, wait times
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