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• Donor Techniques 

• Recipient Techniques 

• Exchange Programs 



TOTAL ADULT KIDNEY 

TRANSPLANTS 

SRTR 2011 Annual Data Report 

LIVING DONORS 

BY DONOR RELATION 



Chronology of Donor 

Procedures 



Open Donor Nephrectomy 

• Standard technique until mid-

1990’s 

• Benefits:  ? shorter WIT, ? 

Better immediate graft function 

• Disadvantages: 

• 6-10 day hospitalization 

• Post-op pain, cosmesis of 

incision  

• 80 day out-of-work period 

Photo of open 

nephrectomy incision 



1995 Laparoscopic Donor 

Nephrectomy  

Transplantation 1995;60:1047-9. 



Contemporary Reaction 

• From editor at Transplantation: 

 

"This is a bad thing for transplantation. A safe donor 

operation has been around for 40 years. Why would 

anyone want to change it?" 



Trends in Kidney Donation 
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Current Standard of Care 

SRTR 2011 Annual Data Report 



1998 Hand-Assisted 

Laparoscopy 



Urology 1998;52:885-7. 



2008 SILS/Transumbilical 

J Urology 2008;180:637-41. 



J Urology 2008;180:637-41. 



2010 NOTES Extraction 



Am J Transplant 2010;10:1473-7. 



2002 Robotic-Assisted 

Laparoscopic  



Surg Endosc 2007;21:1512-17. 



Transplantation 2002;73:1474-9. 



Comparisons Between 

Techniques 

Surg Endosc 2007;21:1512-17. 

• Many single-center reports of multiple combinations of 

robotic/SILS/NOTES 

• Few randomized trials comparing techniques; few meta-analyses; no 

registries 

• Most studies demonstrate comparable donor outcomes 

• Most studies demonstrate comparable recipient outcomes 



New Reports 
• NOTES/SILS + robot + transvaginal extraction:  case 

reports 

• Pietrabissa et al, Italy.  Am J Transplant 

2010;10:2708-11. 

• Kaouk et al, Cleveland Clinic.  Urology 2012;80:1171-

5. 

• Robotic kidney & partial pancreas recovery 

• Oberholzer et al, Univ of Illinois at Chicago.  J 

Hepatobiliary Pancreat Sci 2010;17:97-100. 

• To be continued . . . 



Do these techniques improve patient 

outcomes or safety? 



• 1994-2009 UNOS living donor data & cohort from 

NHANES 

• Deaths: 3.1/10,000 versus 7/10,000 in open era 

• Higher risk of death: 

• Men (RR 3.0) 

• Black (RR 3.1) 

• Hypertensive donors (RR 27.1) 

• But not higher than cohort matched for demographics & 

comorbidities JAMA 2010;303:959-66. 



Current Living Donor Outcomes 

• 1998-2010 NIS data (69,117 donors, 89% of all) & 

compared to patients having lap appy, chole, & 

nephrectomy 

• Peri-op complications in 7.9%, decreased over time 

• Median LOS decreased from 3.7 to 2.5 days 

• LOS correlated with obesity, hypertension, depression, 

pulmonary disorders 

• Complications and LOS were similar to patients having 

lap appy or lap chole and less than lap nephrectomy for 

non-metastatic cancer 

 
Clin J Am Soc Nephrol 2013:Sep 26 [Epub] 



Is It Better? 

Step Advantages Disadvantages 

Laparoscopic versus 

Open 

Decreased pain, shorter 

hospital stay, faster recovery, 

better cosmesis 

Warm ischemic time, 

bleeding/safety, learning 

curve, training 

SILS/NOTES versus 

Laparoscopic 
Decreased wound morbidity, 

better cosmesis 

Yuck factor, increased 

technical difficulty, limited 

applicability (i.e., females 

only for transvaginal 

extraction) 

Robotic versus 

Laparoscopic 

Better surgical dexterity 

(potential for longer vessels), 

comfort of surgeon, 3-D 

visualization 

Cost, learning curve, (warm 

ischemia) 



What techniques of living donor nephrectomy 

have you seen in training?  

1 2 3 4 5 6

37%

43%

2%2%

9%
7%

1. Pure laparoscopic 

2. Laparoscopic, hand-

assisted 

3. SILS laparoscopic 

4. Robotic, pure lap or hand-

assisted 

5. NOTES 

6. None  



What is your comfort level with 

open donor nephrectomy? 

1 2 3

58%

27%

15%

1. Have not seen one in 

fellowship 

2. Have seen <5 

3. Comfortable performing 

open donor nephrectomy 



Which technique will you use for your first 

living donor nephrectomy in practice?  

1 2 3 4 5 6

38%

52%

4%4%

0%
2%

1. Pure laparoscopic 

2. Laparoscopic, hand-

assisted 

3. SILS laparoscopic 

4. NOTES laparoscopic 

5. Robotic, pure lap or 

hand-assisted 

6. Open 



Recipient Procedures 



Robotic & Laparoscopic Kidney 

Transplant 
• Robotic transabdominal kidney transplant (Benedetti, 

UIC, 2010) 

• Pure laparoscopic kidney transplant  

• Rosales et al.  Eur Urol 2010;57:164-7. 

• 1case of LDRT; 240m case time, 53m anastomosis 

time 

• LOS 14 days; discharge creatinine 73umol/l 

(0.82g/dL) 

• Modi, India, 2011:  4 cases 



2010 Robotic Recipient Procedure 



Technique & Outcome 

• 29yo woman with BMI 41 received a deceased donor 

kidney 

• 7cm periumbilical incision + 4 other ports 

• Right colon mobilized 

• External iliac vessels exposed & clamped with plastic 

bulldogs 

• Vascular anastomoses with 6-0 Goretex 

• Two-layer bladder anastomosis with stent 

• 11 hours CIT; 50 min WIT; immediate function with 

discharge creatinine 1.3 (POD5) 

Am J Transplant 2010;10:1478-82. 



Am J Transplant 2010;10:1478-82. 



Am J Transplant 

2013:13:721-8. 



Am J Transplant 

2013:13:721-8. 

Wound infections:  0 versus 8 (29%) 

Cr at DC:  2.0 vs 1.4 

Total Hospital Cost for 6m:  $96,272 vs $66,487 

Cr at 6m:  1.5 vs 1.6 



Points to Consider 

• Higher early creatinine (equal by 6 months); ? effect of 

pneumoperitoneum as WIT’s were similar 

• Intraperitoneal location of kidney--harder to biopsy 

• Increased technical complexities may limit broad 

adoption of technique 

• Increased cost despite fewer complications 

Am J Transplant 

2013:13:721-8. 



2011 Laparoscopic Kidney Transplant 



Laparoscopic Recipient Procedure 

• Deceased donor kidney pairs 

• Left kidney placed laparoscopically 

• Right kidney placed open 

Am J Transplant 2011;11:1320-

4. 



Technique & Outcomes  

• 7cm incision in lap 

recipients vs 18.4cm in 

open group 

• Used 

ForceTriad™(similar to 

Ligasure™) on lymphatics 

• Vessel loops on iliac 

vessels 

• No ureteral stents 

• 1 case of DGF in each 

group from donor w/ 

elevated creatinine 
Am J Transplant 2011;11:1320-

4. 



• What do we gain with a laparoscopic or robotic 

approach? 

• Perhaps decreased wound morbidity  

• More important in obese recipients where surgical 

site infection has been linked to poorer graft outcome 



In your opinion, what is the role for 

laparoscopic or robotic kidney transplantation? 

1 2 3 4

36%
34%

8%

22%

1. No role, open 

techniques are suitable 

for all recipients 

2. No role, these 

techniques are too 

expensive for the benefit 

gained 

3. Suitable for all recipients 

4. Suitable for obese 

recipients only 



What experience have you had with robotic 

surgery during your training (residency or 

fellowship) 

1 2 3 4 5

34%

12% 12%

22%
20%

1. None 

2. Simulation training for 

robot 

3. “At the field” during a 

robotic case 

4. Performed part of 

robotic case at console 

5. Performed entire case at 

the console 



Kidney Paired Donation 

SRTR 2011 Annual Data Report 



Landscape 

• Paired exchange allows transplant of ABO-incompatible 

pairs or cross-match positive pairs 

• Alternative to desensitization 

• Facilitated by non-directed donors 

• Two main programs active in US:  National Kidney 

Registry (private company) and KPD (thru UNOS) 

• NKR:  70 centers, 144 transplants as of 6/30/13 (292 

donors) 

• KPD:  132 centers, 30 transplants as of 8/20/13 

• Match run 9/30/13 had 224 candidates (233 donors) 



National Kidney Registry Paired Exchange Results Quarterly Report, June 30, 

2013 

www. kidneyregistry.org 

NKR Data 



National Kidney Registry Paired Exchange Results Quarterly Report, June 30, 

2013 

www. kidneyregistry.org 

NKR Data 



Kidney Paired Exchange Terms 

• 2-way 3-way KPD:  paired exchange, between 2 or 3 

pairs 

• Compatible KPD:  voluntary compatible paired donation 

• Domino KPD:  chains 

• Open chain:  never-ending, bridge donor awaiting 

next match run 

• Closed chain: chain ends in donation to a patient on 

the deceased donor waiting list 

• List paired donation--living/deceased donor paired 

exchange; waiting list paired donation 

Am J Kidney Dis 57;2010:144-51. 



Patient Issues 
• O imbalance:  >50% of recipients on KPD waiting lists but 

only 30% of donors 

• Type O recipients only match 15% of the time vs 50% for 

other ABO-incompatibles 

• Some patients will never be transplanted by exchanges 

alone 

• Highly sensitized patients will never find a cross-match 

negative donor 

• These patients may be better served by desensitization 

within or outside an exchange 

• Attempting desensitization may increase rate of chain 

breakage 
Am J Kidney Dis 57;2010:144-51. 



Operational Issues/Considerations 

• Distance to ship:  How much CIT are you willing to put on 

a living donor kidney? 

• OR logistics:  Can you get OR time to match other 

centers? 

• Non-simultaneous ORs:  Are you worried about donors 

backing out? 

• Does the center (exchange program) have a policy to 

address this possibility? 

• Disclosure of donor/recipient info:  Donor quality?  

Recipient medical/social issues? 

• Is it an “even” exchange? 



• Longer chains result increased rate of chain 

breakage 

• Recipient illness, donor availability 

• Success of attempted desensitization 

• Cost to enroll in a matching registry 

• Match algorithm used, frequency of match runs & 

frequency of new pair registrations impacts rate of 

matches 

• Multiple registries offer fewer matches than a 

unified/single registry 

Operational Issues/Considerations 



Should compatible living donor pairs be offered 

(or be required) to participate in exchanges? 

1 2 3 4 5

68%

0%

24%

0%

8%

1. All pairs should be offered the 

opportunity to participate in 

exchanges 

2. All pairs should be required to 

participate in exchanges 

3. Compatible pairs with O donors 

and non-O recipients should be 

offered 

4. Compatible pairs with O donors 

and non-O recipients should be 

required to participate 

5. Compatible pairs should be 

allowed to donate to their 

intended recipient 



What is your absolute CIT limit for a living 

donor kidney in a paired exchange program? 

1 2 3 4 5

5%

26%

19%

9%

42%
1. 4 hours 

2. 8 hours 

3. 12 hours 

4. 16 hours 

5. 24 hours or more 



Which of the following should be the 

priority in decision-making for match runs? 

1 2 3 4 5

22%

30%

7%

33%

9%

1. Greatest number of 

matches/transplants 

2. Best HLA-matching for 

each pair 

3. Minimizing shipping 

distance/CIT 

4. Matching the most-

sensitized patients 

5. Matching patients with the 

longest wait time 



Trends in Kidney Transplant 
• Further incremental development of donor procedures 

• Need to balance risk, benefit, and cost 

• Introduction of minimally invasive recipient procedures 

• Need to define appropriate cohort with most benefit 

• Rapid growth of paired exchange programs 

• Aid in matching some incompatible pairs, but not all will 

benefit 

• Operational/ethical issues to consider 



Thanks! 


