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§ Open kidney transplantation:
§ Is successful – 97% one-year graft survival

§ Has been performed the same way for > 60 years

§ Our population is changing…..
…..and surgery is changing
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§ Obesity is a barrier to listing 
for many patients

§ Access to bariatric services 
for many is poor



Robotic Transplantation

If proven to be safe and effective, has the 
potential:

1.To improve access to transplantation for patients 

currently excluded due to their weight
2.To reduce complications and improve outcomes in 
obese patients undergoing transplantation







u Simulation
u Remote operating
u Training platform
u Imaging overlay
u Artificial intelligence



Artificial intelligence



Operative technique





What is the evidence for RAKT?



Transplantation 2015
Case series of 54 RKT patients, 6 month follow-up



Primary Function 100%

Conversion to Open 0

Graft Survival 100%

Patient Survival 96% 2 deaths from cardiological event

Acute Rejection 13% Biopsy performed in 20%



§ Trendelenburg position à head & neck oedema
§ Careful with intra-operative fluids

§ Pneumoperitoneum à 2 “hits” (donor and recipient surgery)
§ Reduce pneumo after reperfusion

§ Pneumo + Trendelenburg = false elevation of CVP
§ Measure baseline CVP at start of op
§ On-table Doppler or other 

§ Transperitoneal approach à risk of torsion & biopsy access
§ Routine extraperitonealisation of graft 

Key Learning Points 



Am J Transplant, 2013
Comparative study of 56 obese patients (28 RKT vs 28 OKT)



RAKT OKT p value
Mean BMI 42.6 38.1 0.02

Acute Rejection 21.4% 17.8% NS

SSI 0% 29% 0.004

Creatinine at discharge 176 umol/l 123 umol/l 0.04



RAKT OKT p value
Mean BMI 42.6 38.1 0.02

Acute Rejection 21.4% 17.8% NS

SSI 0% 29% 0.004

Creatinine at discharge 176 umol/l 123 umol/l 0.04

Creatinine at 6 months 132 umol/l 141umol/l NS

Patient Survival 100% 100% NS

Graft Survival 100% 100% NS



European Urology 2017
Multicenter registry of 120 RAKT patients



Primary Function 96% 5 cases of DGF

Graft Survival 97% 3 required graft nephrectomy due to 
massive arterial thrombosis

Bleeding requiring 
transfusion

3%

Conversion to Open 2% 2 converted due to low perfusion at Doppler 
evaluation 



uBJU International 2020
uUpdate on European multicenter registry 
uNow 291RAKT patients



2017 
(120 patients)

2020
(291 patients)

Primary Function 96% 98%

Graft Survival 97% 98%

Bleeding requiring 
transfusion

3% 2%

Conversion to Open 2% 2.7%

Comparison of 2017 & 2020 Registry Data



Is robot-assisted kidney transplant (RAKT) safe, and does it 

produce equivalent graft outcomes to open kidney transplant 

(OKT)?



Inclusion criteria
§ Meets institutional criteria for OKT

§ 1st transplant from living donor

§ ABO- and HLA- compatible

§ No previous major abdominal surgery

§ Left kidney, RIF implant

§ Single arterial and venous anastomoses



Outcome measures
§ Primary outcome:

§ eGFR (mls/min/1.73m2) at 3, 6 & 12 months

§ Secondary outcomes:
§ Operative time
§ Implantation time
§ Return to theatre
§ Wound infections
§ Length of hospital stay



Donor & recipient characteristics

OKT (n=24) RAKT (n=12)
p value

Median Range Median Range

Recipient Age
(years)

47.0 18 – 68 43.5 29 – 60 0.84

Recipient BMI
(kg/m2)

24.8 19.5 – 37.9 27.0 22.7 – 38.3 0.04

Donor Age
(years)

48.5 24 – 66 48.5 31 – 63 0.72

Donor GFR
(ml/min/1.73m2)

93.0 74 – 135 91.5 74 – 108 0.37



Total operative time



Implantation time



eGFR at 3 & 6 months



eGFR at 12 months



Secondary outcomes

OKT (n = 24) RAKT (n = 12) p value

Return to Theatre 1 1 1.00

Wound Infections 0 0 1.00

Median length of stay 
(days) 6.0 5.5 0.54





Royal Free Programme 2016-20

§ 20 cases
§ 100% graft & patient survival
§ 1/20 ureteric complication -> open re-implant

§ Median operative time 290 mins (fastest = 249)
§ Median implantation time 64 mins (fastest = 55)



Conclusions
§ RAKT is technically challenging

§ Steep learning curve

§ Longer implantation & operative times

§ Initial outcomes are equivalent to OKT 
§ Use of intra-corporeal ice



How to get started…..

To set up a RAKT programme you need:
§ An experienced robotic “buddy”

§ A mentor in RAKT 

§ Hours on the simulator

§ Wetlab practice

§ To do other operations with the robot

§ To engage with the patients and involve them!






