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Renal transplantation (RT) represents the best therapeutic option for pa-
tients with end-stage renal disease (ESRD), providing the best outcomes 
for survival, quality of  life, and cost-effectiveness [1]. The widening gap 
between the recipients waiting for RT and the number of  available kid-
ney donors has led to annual expansion of  the waiting list and dramatic 
increase in the morbidity and mortality due to the long waiting times 
for patients on dialysis. The living kidney donation (LKD) has become 
increasingly important in recent years due to decrease in the number of  
deceased kidney donors. There has been significant increase in the num-
ber of  LKD over past decade due to enhancement of  the education of  
the donors and recipients about LKD, introduction of  minimally inva-
sive surgical techniques of  donor nephrectomy, expanded criteria for do-
nor acceptance, informed consents, rigorous follow-up regimens, blood 
group ABO-incompatible (ABOi) and positive cross-match transplants 
and non-directed altruistic donations [2]. This editorial summarises the 
evolution of  practice that has taken place over past six decades to en-
courage living kidney donation.

Since the first successful RT performed between the identical twins in the 
Peter Brent Brigham Hospital, Boston on 23rd December 1954 by Mur-
ray et al, RT has become a routine [3]. According to the World Health 
Organisation, in 2014, a total of  33055 living donor renal transplants 
(LDRT) were performed in 97 countries worldwide [4]. Living donor RT 
allows a planned pre-emptive transplants with better long-term outcomes 
compared to patients on dialysis. In addition, the LDRT has better graft 
function and better graft survival which is due to the predictability of  the 
donation, the optimal conditioning of  donor and recipient, and the short 
ischemia time [5].

For more than 60 years, living donor nephrectomy was performed 
through a flank incision. To remove the disincentives of  open nephrec-
tomy, Ratner et al., introduced laparoscopic donor nephrectomy (LDN) 
in 1995, which has gained widespread acceptance and popularity; cur-
rently all donor nephrectomies in the United States and United King-
dom are performed with this technique [6]. The advantages of  LDN 
are reduced post-operative pain, shorter recovery period and hospital 
stay, early return to work and better cosmesis. Variations in the surgical 
techniques such as total versus hand-assisted laparoscopic and transperi-
toneal versus retroperitoneal, have shown similar outcomes [7, 8]. This 
has contributed significantly to the increased living kidney donation. The 
recipient outcomes after LDN are identical to those observed after open 
nephrectomy [9, 10].

Robotic-assisted donor nephrectomy is the recent development, which as 
compared to traditional laparoscopy, provides better EndoWrist instru-
ments and three-dimensional visualization of  the operative field. Studies 
published so far indicate that LDN using the robot-assisted technique is 
safe, feasible, and provides remarkable advantages for the patients. From 
a systematic review including 5 papers (292 patients), the complications 
rates and outcomes were similar to those after conventional LDN [11].

Although the donors are thoroughly assessed prior to donation, the com-
plications after donation raises concerns among the donors. A US study 
of  transplant registry including 97 centres, identified the pre-donation 
comorbidity and perioperative complications among 14964 living kidney 
donors, where nephrectomies were predominantly laparoscopic (93.8%); 
2.4% were robotic and 3.7% were planned open procedures. Overall, 
16.8% of  donors experienced a perioperative complication; such as gas-
trointestinal (4.4%), bleeding (3.0%), respiratory (2.5%) and surgical/
anaesthesia-related injuries (2.4%). Obesity (OR 1.55, p = 0.0005), pre-
donation hematologic (OR 2.78, p = 0.0002) and psychiatric (OR 1.45, p 
= 0.04) conditions were associated with increased risk of  complications 
[12]. One hundred kidney transplant physicians and surgeons from 40 
countries from  the world  met in Amsterdam,  April 1-4, 2004 and have 
drafted  guidelines on the Care of  the Live Kidney Donors, which has 
been adopted for the evaluation of  the donors [13].

To alleviate the shortage of  kidney donors, several advances have been 
made to improve the utilization of  donors deemed incompatible with 
their intended recipients who are ABOi and antibody-incompatible due 
to sensitisation. The most prominent of  these advances is kidney paired 
donation, which matches incompatible patient-donor pairs to facilitate a 
kidney exchange [14]. In 1987, Alexandre et al. introduced an effective 
desensitization protocol to achieve success in ABOi living donor RT [15]. 
This protocol included pre-transplant repeated plasmapheresis as a strat-
egy not only to reduce the titres of  anti-A or -B antibodies, but also to 
decrease the anti-lymphocyte globulin-based induction. A one-year graft 
survival of  75% and a recipient survival of  88% were achieved in the 
23 recipients [16, 17]. Although patients with moderate titres of  anti-
A/B antibodies may easily be desensitised with no negative impact on 
allograft survival, recipients with high titres and HLA sensitized patients 
demonstrate a substantial risk for antibody-mediated rejection, limiting 
long-term outcomes [18]. Special strategies such as the Eurotransplant 
Acceptable Mismatch Program or kidney paired exchange help improv-
ing long-term outcomes in these difficult to transplant patients by cir-
cumventing the HLA or ABOi antibody barrier [18]. There is an increas-
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ing trend towards non-directed altruistic donation, which  increased the 
donor pool and  assisted in initiating the exchange donation chain [19].

Despite the stressful life event of  donation, donors have shown high 
resilience and high levels of  quality of  life post-donation, which has been 
confirmed by several studies [20, 21]. Living kidney donors undergo a 
major operation for the benefit of  others, hence informed consent pro-
cess with disclosure of  complications is paramount. A recent web-based 
survey including 50 kidney transplant surgeons in 8 transplant centres 
showed that bleeding was the only complication every surgeon men-
tioned. Risk of  death was always mentioned by less than 50% surgeons 
and the reported mortality rates ranged from 0.003% to 0.1%. Mention-
ing frequencies for all other complications varied [22]. 

In a study published from Sweden, better survival among the living do-
nors were reported probably due to the fact that only healthy persons are 
accepted for LKD [23]. However, current evidences indicate to the con-
trary.The prevalence of  chronic kidney disease stage 3 (eGFR <60 mls/
min/1.73m2) does increase post donation, particularly in elderly donors 
[24]. Prevalence of  ESRD was 1.1%. All-cause mortality was 3.8% and all 
the renal deaths on average occurred 10 years post-nephrectomy [25]. In 
a study involving 1901 donors with a median follow-up of  15.1 years and 
32,6210 potentially eligible kidney donors with a median follow-up of  
24.9 years, the hazard ratio for all-cause mortality was increased to 1.30, 
cardiovascular death to 1.40, and ESRD to 11.30. The risks of  gestation-
al hypertension or pre-eclampsia seem to be 6% higher in pregnancies 
among donors than in pregnancies among healthy non-donors [26, 27].

In summary, significant success has been achieved in LKD and RT over 
past six decades to meet the increasing demand of  organs from rising 
number patients with ESRD. Thorough assessment of  potential donors, 
informed consent, availability of  minimally invasive surgery, successful 
RT against immunological barrier and proven safety of  the donation with 
excellent recipient outcomes have contributed to the current state of  liv-
ing kidney donation. A multidisciplinary approach to enhance the under-
standing of  the LKD process among the potential donors, recipients and 
their families is paramount to increase the LKD further [28].

References				  

[1].	 Shrestha A, Shrestha A, Basarab-Horwath C, McKane W, Shrestha B, et al. 
(2010) Quality of life following live donor renal transplantation: a single 
centre experience. Ann Transplant 15: 5-10. 

[2].	 Maggiore U, Oberbauer R, Pascual J (2015) Strategies to increase the do-
nor pool and access to kidney transplantation: an international perspective. 
Nephrol Dial Transplant 30: 217-22. 

[3].	 Merrill JP, Murray JE, Harrison JH, Guild WR (1984) Landmark article Jan 
28, 1956: Successful homotransplantation of the human kidney between 
identical twins. JAMA 251: 2566-71. 

[4].	 World Health Orgnisation (2014) Kidney Transplant Activity in 2014 in 
97 Countries. 

[5].	 Abramowicz D, Hazzan M, Maggiore U. (2016) Does pre-emptive trans-
plantation versus post start of dialysis transplantation with a kidney from a 
living donor improve outcomes after transplantation? A systematic literature 
review and position statement by the Descartes Working Group and ERBP. 
Nephrol Dial Transplant 31: 691-7. 

[6].	 Ratner LE, Ciseck LJ, Moore RG, Cigarroa FG, Kaufman HS, et al. (1995) 

Laparoscopic live donor nephrectomy. Transplantation 60: 1047-9. 
[7].	 Banga N, Nicol D (2012) Techniques in laparoscopic donor nephrectomy. 

BJU Int  110: 1368-73. 
[8].	 Dols LF, Kok NF, Terkivatan T (2010) Hand-assisted retroperitoneoscopic 

versus standard laparoscopic donor nephrectomy: HARP-trial. BMC Surg 
10: 11. 

[9].	 Wilson CH, Sanni A, Rix DA, Soomro NA (2011) Laparoscopic versus 
open nephrectomy for live kidney donors. Cochrane Database Syst Rev 
CD006124. 

[10].	Nicholson ML, Kaushik M, Lewis GR (2010) Randomized clinical trial of 
laparoscopic versus open donor nephrectomy. Br J Surg 97: 21-8. 

[11].	Giacomoni A, Di Sandro S, Lauterio A (2016) Robotic nephrectomy for 
living donation: surgical technique and literature systematic review. Am J 
Surg  211: 1135-42. 

[12].	Lentine KL, Lam NN, Axelrod D. (2016) Perioperative Complications After 
Living Kidney Donation: A National Study. Am J Transplant  16: 1848-57.

[13].	Delmonico F, Council of the Transplantation S (2005) A Report of the Am-
sterdam Forum On the Care of the Live Kidney Donor: Data and Medical 
Guidelines. Transplantation 79: S53-66. 

[14].	Ferrari P, Weimar W, Johnson RJ, Lim WH, Tinckam KJ (2015) Kidney 
paired donation: principles, protocols and programs. Nephrol Dial Trans-
plant 30: 1276-85. 

[15].	Thielke J, Kaplan B, Benedetti E (2007) The role of ABO-incompatible liv-
ing donors in kidney transplantation: state of the art. Semin Nephrol 27: 
408-13. 

[16].	Sonnenday CJ, Warren DS, Cooper M. (2004) Plasmapheresis, CMV hy-
perimmune globulin, and anti-CD20 allow ABO-incompatible renal trans-
plantation without splenectomy. Am J Transplant 4: 1315-22. 

[17].	Warren DS, Zachary AA, Sonnenday CJ (2004) Successful renal transplanta-
tion across simultaneous ABO incompatible and positive crossmatch barri-
ers. Am J Transplant 4: 561-8. 

[18].	Becker LE, Susal C, Morath C (2013) Kidney transplantation across HLA 
and ABO antibody barriers. Curr Opin Organ Transplant 18: 445-54. 

[19].	Bailey PK, Ben-Shlomo Y, de Salis I, Tomson C, Owen-Smith A (2016) 
Better the donor you know? A qualitative study of renal patients' views on 
'altruistic' live-donor kidney transplantation. Soc Sci Med 150: 104-11. 

[20].	Shrestha A, Shrestha A, Vallance C, McKane WS, Shrestha BM, et al. (2008) 
Quality of life of living kidney donors: a single-center experience. Transplant 
Proc 40: 1375-7. 

[21].	Erim Y, Kahraman Y, Vitinius F, Beckmann M, Kroncke S, et al. (2015) Re-
silience and quality of life in 161 living kidney donors before nephrectomy 
and in the aftermath of donation: a naturalistic single center study. BMC 
Nephrol 16: 164. 

[22].	Kortram K, Ijzermans JN, Dor FJ (2016) Towards a standardized informed 
consent procedure for live donor nephrectomy: What do surgeons tell their 
donors? Int J Surg 32: 83-8. 

[23].	Fehrman-Ekholm I, Elinder CG, Stenbeck M, Tyden G, Groth CG (1997) 
Kidney donors live longer. Transplantation 64: 976-8. 

[24].	Barri YM, Parker T 3rd, Daoud Y, Glassock RJ (2010) Definition of chronic 
kidney disease after uninephrectomy in living donors: what are the implica-
tions? Transplantation 90: 575-80. 

[25].	Li SS, Huang YM, Wang M (2016) A meta-analysis of renal outcomes in 
living kidney donors. Medicine (Baltimore) 95: e3847. 

[26].	Mjoen G, Hallan S, Hartmann A (2014) Long-term risks for kidney donors. 
Kidney Int 86: 162-7. 

[27].	Lam NN, Lentine KL, Levey AS, Kasiske BL, Garg AX (2015) Long-term 
medical risks to the living kidney donor. Nat Rev Nephrol  11: 411-9. 

[28].	Massey EK, Gregoor PJ, Nette RW. (2016) Early home-based group educa-
tion to support informed decision-making among patients with end-stage 
renal disease: a multi-centre randomized controlled trial. Nephrol Dial 
Transplant 31: 823-30. 

http://scidoc.org/IJST.php
http://www.ncbi.nlm.nih.gov/pubmed/20657513
http://www.ncbi.nlm.nih.gov/pubmed/20657513
http://ndt.oxfordjournals.org/content/early/2014/06/05/ndt.gfu212.full
http://ndt.oxfordjournals.org/content/early/2014/06/05/ndt.gfu212.full
http://ndt.oxfordjournals.org/content/early/2014/06/05/ndt.gfu212.full
http://www.ncbi.nlm.nih.gov/pubmed/13278189
http://www.ncbi.nlm.nih.gov/pubmed/13278189
http://www.ncbi.nlm.nih.gov/pubmed/13278189
http://www.ncbi.nlm.nih.gov/pubmed/26567249
http://www.ncbi.nlm.nih.gov/pubmed/26567249
http://www.ncbi.nlm.nih.gov/pubmed/26567249
http://www.ncbi.nlm.nih.gov/pubmed/26567249
http://www.ncbi.nlm.nih.gov/pubmed/26567249
http://www.ncbi.nlm.nih.gov/pubmed/7491680
http://www.ncbi.nlm.nih.gov/pubmed/22489654
http://www.ncbi.nlm.nih.gov/pubmed/22489654
http://bmcsurg.biomedcentral.com/articles/10.1186/1471-2482-10-11
http://bmcsurg.biomedcentral.com/articles/10.1186/1471-2482-10-11
http://bmcsurg.biomedcentral.com/articles/10.1186/1471-2482-10-11
http://www.ncbi.nlm.nih.gov/pubmed/22071829
http://www.ncbi.nlm.nih.gov/pubmed/22071829
http://www.ncbi.nlm.nih.gov/pubmed/22071829
http://www.ncbi.nlm.nih.gov/pubmed/19937983
http://www.ncbi.nlm.nih.gov/pubmed/19937983
http://www.ncbi.nlm.nih.gov/pubmed/26499052
http://www.ncbi.nlm.nih.gov/pubmed/26499052
http://www.ncbi.nlm.nih.gov/pubmed/26499052
http://www.ncbi.nlm.nih.gov/pubmed/26700551
http://www.ncbi.nlm.nih.gov/pubmed/26700551
http://www.ncbi.nlm.nih.gov/pubmed/15785361
http://www.ncbi.nlm.nih.gov/pubmed/15785361
http://www.ncbi.nlm.nih.gov/pubmed/15785361
http://ndt.oxfordjournals.org/content/early/2014/10/07/ndt.gfu309
http://ndt.oxfordjournals.org/content/early/2014/10/07/ndt.gfu309
http://ndt.oxfordjournals.org/content/early/2014/10/07/ndt.gfu309
http://www.ncbi.nlm.nih.gov/pubmed/17616273
http://www.ncbi.nlm.nih.gov/pubmed/17616273
http://www.ncbi.nlm.nih.gov/pubmed/17616273
http://www.ncbi.nlm.nih.gov/pubmed/15268734
http://www.ncbi.nlm.nih.gov/pubmed/15268734
http://www.ncbi.nlm.nih.gov/pubmed/15268734
http://www.ncbi.nlm.nih.gov/pubmed/15023148
http://www.ncbi.nlm.nih.gov/pubmed/15023148
http://www.ncbi.nlm.nih.gov/pubmed/15023148
http://www.ncbi.nlm.nih.gov/pubmed/23838650
http://www.ncbi.nlm.nih.gov/pubmed/23838650
http://www.ncbi.nlm.nih.gov/pubmed/26745864
http://www.ncbi.nlm.nih.gov/pubmed/26745864
http://www.ncbi.nlm.nih.gov/pubmed/18589110
http://www.ncbi.nlm.nih.gov/pubmed/18589110
http://www.ncbi.nlm.nih.gov/pubmed/26475323
http://www.ncbi.nlm.nih.gov/pubmed/26475323
http://www.ncbi.nlm.nih.gov/pubmed/26475323
http://www.ncbi.nlm.nih.gov/pubmed/26475323
http://www.ncbi.nlm.nih.gov/pubmed/27260313
http://www.ncbi.nlm.nih.gov/pubmed/27260313
http://www.ncbi.nlm.nih.gov/pubmed/27260313
http://www.ncbi.nlm.nih.gov/pubmed/9381544
http://www.ncbi.nlm.nih.gov/pubmed/20562736
http://www.ncbi.nlm.nih.gov/pubmed/20562736
http://www.ncbi.nlm.nih.gov/pubmed/20562736
http://www.ncbi.nlm.nih.gov/pubmed/27310964
http://www.ncbi.nlm.nih.gov/pubmed/27310964
http://www.ncbi.nlm.nih.gov/pubmed/24284516
http://www.ncbi.nlm.nih.gov/pubmed/24284516
http://www.nature.com/nrneph/journal/v11/n7/full/nrneph.2015.58.html
http://www.nature.com/nrneph/journal/v11/n7/full/nrneph.2015.58.html
http://www.ncbi.nlm.nih.gov/pubmed/26330561
http://www.ncbi.nlm.nih.gov/pubmed/26330561
http://www.ncbi.nlm.nih.gov/pubmed/26330561
http://www.ncbi.nlm.nih.gov/pubmed/26330561

	References

