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120.000 On dialysis

65.000 Waiting for a transplant

25.000  Transplanted per year

3-5 y Wait time

5.500 Die on wait list per year

??   Removed from wait list

?? Not even on wait list

Scope of the Problem (Europe)

Courtesy of Willem Weimar
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Elective surgery

Advantages for recipient:

- pre-emptive Tx: prevent dialysis

- alternative programs: paired exchange, unspecified, AB0i, HLAi

- selected donors -> good quality kidneys

- short cold ischemia -> superior graft function

-”impossible transplants" 

Economic advantages

Advantages Live Kidney Donation



• No mortality, No Morbidity

• No harm to the kidney

• No long-term risk

• Good QoL and quick recovery

However:

–"Major" surgery on healthy person

–No direct therapeutic benefit for the donor

–Mortality 1:3000-1:8000

–Morbidity 2.3% (intra-op), 7.3% (post-op) Kortram et al. Transplantation 2016

Live Kidney Donation:



Operation techniques-surgical revolution

• Original technique:

1950: Flank incision (15-25 cm)

• Current techniques:

1995: Laparoscopic donor nephrectomy

1995: Mini-incision (7-15 cm)

2002: Hand-assisted retroperitoneoscopic technique

2009: Robot-assisted laparoscopic technique







Live donor nephrectomy

1. There should be no technical barriers to living 

kidney donation

2. Training

3. Experience / centralisation / referral patterns

4. Tailor made donor nephrectomy



The era of surgeon driven approaches
Procedure N (%)

Open
Mini-incision 1436 (4.5)

Laparoscopic
trans-peritoneal
Retro-peritoneal

Anterior approach
Lumbar approach

18374 (57.4)
1107 (3.7)

Hand assisted
trans-peritoneal
Retro-peritoneal

8112 (25.3)
1300 (3.8)

Single port laparoscopic (SILS) 1214 (3.8)

Robotic assisted 417 (4.5)

NOTES 78 (0.2)

Kortram K et al. Transplantation 2016;100(11):2264-2275





Conversions, intra- and postoperative complications, 
reinterventions and mortality after minimally-invasive live donor 
nephrectomy

1. Conversion (ALL) 1.1%
-emergent (bleeding/organ injury) 0.7%

2. Intraoperative complications (ALL) 2.2%
-bleeding 1.5%
-injury other organs 0.8%

3. Postoperative complications (ALL) 7.0%
-bleeding (ALL) 1.0%

requiring transfusion 0.4%
-injury other organs (ALL) 0.09%

4. Infectious complications (ALL) 2.6%
-wound infections 1.6%
-UTI 0.4%
-pneumonia 0.6%



Conversions, intra- and postoperative complications, 
reinterventions and mortality after minimally-invasive live donor 
nephrectomy
5. Cardiopulmonary complications

-pneumothorax 0.1%

6. Thromboembolic complications 0.2%

7. GI complications
-ileus 0.7%
-small bowel obstruction 0.2%

8. other postoperative complications:
a.fascial defect 0.2%
b.testicular swelling/pain/epididymitis 0.6%
c.Thigh numbness 0.3%
d.pain 0.8%
e.remnant kidney function disorder 0.3%
f.urinary retention 0.5%
g.drug reaction 0.5%
h. Other general complications 0.03%



Conversions, intra- and postoperative complications, 
reinterventions and mortality after minimally-invasive live donor 
nephrectomy

9. Mortality 0.01% (3:25116 donors): 

lower than reported 1:3000!

10. Surgical Reinterventions 0.6%



J.A. Lafranca



Extended Criteria Live Kidney Donors



Total transplants in European countries



Living donation by center (Eurotransplant)



Living donation – surgical technique
- survey 2004 versus 2009

▪ 96 of 119 centers replied

▪ data collection by survey

▪ Items: number of living donAtions, surgical
technique, donor comorbidities



Klop K, Transplantation 2012

Living donation – surgical technique
- survey 2004 versus 2009



Klop K, Transplantation 2012

Living donation – surgical technique
- survey 2004 versus 2009



Swiss Experience – SOL-DHR Registry 
(registry of all living donations)

- Living donation 1998 - 2015 (n=1694)

32,8

12,634,5

7,4 12,7

Surgical approach (%)

HARP Laparoscopic

HA Laparoscopic mini-open

open

Conversion rate:
HARP 0,3%
Laparoscopic 3,3%
HA Laparoscopic 0,2%

Dindo Clavien III 2,1%

Burghalter F, Swiss Med Wkly 2017



German Experience – Solkid Registry 
(registry of all living donations)
- Living donation 2020 (n=450)

27

57

16

Surgical approach (%)

HARP Laparoscopic Open

Conversion rate:
HARP 1%
Laparoscopic 13%

Dindo Clavien III 2,3%

Injury to the organ
vessel injury 6,3%
Ureter injury 1,8%
(both predominatly in open approach)

unpublished provisional data, to be published at DTG 2022





Living donation – surgical technique
(EULOD 2011)

Lennerling, A Transplant Int 2012

▪ 109 centers replied performing living kidney donation

▪ Center size < 25 / year: northwest 45%, mediterrean 73%, east 81% 





▪ Big differences in surgical technique in various parts of
Europe (up to 33% in East-Europe open DN)

▪ Different appetite for risk/extended criteria donors in 
various European regions

▪ Centre volume:

▪ Bigger centres in NW Europe 

▪ More advanced surgical techniques incl robotics

▪ More extended criteria donors





“Our experience from hundreds of LDs, confirms that the 
transition from a completely healthy person before donation to 
a person with a recognised illness afterwards applies also to 
them.”

From a clinical perspective, there seems to be a gap between the 
donors’ inside perspective and the professionals outside 
perspective regarding what to expect after LKD and the recovery 
process.”



Criteria from a donor‘s point of view

– cosmetics

– perioperative pain

– time period until re-uptake of normal 
live activities

Chung E BJU 2008







Incision-related outcomes after LDN



Incision-related outcomes after LDN

Incisional hernia: 1.5%

Cosmesis and Body Image:  



Scientific background - Cochrane
Systematic Review

▪ Laparoscopic versus open
▪ 6 randomized studies

▪ Minimal-invasive approach less pain, faster recovery

▪ No difference in complications, kidney function

▪ LESS versus laparoscopic
▪ Unclear data

▪ More conversions

▪ More complications

▪ Tendency to less pain

▪ Robotics versus laparoscopic
▪ No data

Wilson CH, Cochrans Syst Data Rev 2011, Autorino R, BJU Int 2015



Comparison between techniques

Achit H Nephrol Dial Transplant (2020), France 



Advantages minimally invasive approach?
From existing RCTs

• Advantages minimally invasive

– less need for pain medication

– shorter hospital stay

– shorter interval untill return to normal activities

• Advantages open approach

– shorter skin to skin time

– shorter warm ischemia

Wilson CH Laparoscopic versus open nephrectomy for live kidney donors 2011           



Chronic pain after living donation – prevalence and
impact on quality of life

- a cross-sectional study
- Radboud University Medical Center Nijmegen 2003-2016

Bruintjes M, AJT 2019



Chronic pain after living donation – prevalence and
impact on quality of life

- a cross-sectional study
- Radboud University Medical Center Nijmegen 2003-2016

Bruintjes M, AJT 2019





Learning curve for laparoscopic living
donation (HA-LLDN)

• University of Minnesota performing 300 living
donations / year

• Standardized training program for surgical
fellows (6 Months, 50 LLDN)

Serrano O, AJT 2017



Serrano O, AJT 2017

Learning curve for laparoscopic LDN
HA-LLDN



How many cases needed to start a 
laparoscopic program

▪ Depending on the personal experience of the surgeon 
in two fields

✓Laparoscopic surgery

✓Donor nephrectomies

▪ Depending on the support for the change of method:

✓LiDo course

✓Visit to centers

✓Proctoring of the first cases





Learning curves of LDN, HARP, and RADN 
using the CUSUM analysis. 

Lapsc: 23

HARP: 45

RADN: 26



Training:Hands on Live Donor Nephrectomy 

Course (LIDO COURSE)



LIDO COURSE
since 2009, participants from:

– Belgium

– Netherlands

– Germany

– France

– Sweden

– Finland

– UK

– Italy

– Saudi Arabia

– Georgia

– Macedonia

– Slovenia

– South Africa

– Indonesia

– Japan

– Slovakia

– USA

– Colombia

– Australia

– New Zealand

– Turkey

– Costa Rica

– Poland

– Russia

– Nigeria

– India

– Filippines

– Czech Republic

– Argentina

– Greece

– Switzerland



LIDO COURSE

– Focus on Hands on: 2 days of operating: choice of technique (Lapsc, HALS, 
HARP) “Education on demand”!

– Live demos 

– 3rd day: 3 live cases in Theatres (different techniques), including robot-
assisted kidney transplantation

– Short theoretical lectures / interactive

– Experts (1:1), faculty refreshed every year

– Building network

– Opportunities for proctoring



LIDO COURSE



– Training done by 2 consultant transplant surgeons

– Tailor-made approach to trainee (consultant, fellow) based on 
previous experience, in different techniques

– Simulation training for all theatre staff

Imperial College Renal and Transplant Centre, 

Hammersmith Hospital, London, UK  



Ratner’s Mantra

Meticulous attention to 

technical detail



What Should the Finished Product Be?

• Knowledgeable

• Competent

• Safe 

• Efficient 

• Independent

• Flexible

• Understanding of the recipient needs

• “Fearful”/Respectful of complications



“…..and smart people do stupid things far 

more often than most people realize.”

From:

The Mathematician’s Shiva

By

Stuart Rojstaczer



Pre-requisites

• Laparoscopic experience

• Know donor history & work up

• Reviewed the CT Angiogram

• Seen the donor prior to surgery

• Know the equipment



Teaching LLDN

Less 
Advanced

More 
Advanced

• Operative steps

• Understanding the operation

• Technical skills

• Mishap avoidance

• Damage control

• Anomalous anatomy

• Right side

• Unusual cases



Operative Steps

1. Port placement
2. Mobilization of the colon
3. Identification of ureter & 

gonadal vein
4. Dissection of the ureter
5. Identification & preservation 

of gonadal artery
6. Identification of renal vein
7. Dissection of renal vein

• Division of lumbar veins

8. Dissection of Artery
9. Division of adrenal vein

10. Mobilization of the upper pole
11. Division of attachments 

between the artery & adrenal 
gland

12. Division of gonadal vein
13. Freeing remainder of the 

kidney from peri-renal fat & 
Gerota’s fascia

14. Creation of Pfannenstiel
Incision

15. Stapling of vessels
16. Delivery of kidney
17. Hemostasis
18. Check/repair mesentery
19. Closure

– Ports
– Pfannenstiel



General Principles

• Skills assessment

• Non-linear graduated approach
– Master individual parts of the operation

– Combine mastered parts

• Repetition in rapid succession
– Each fellow scrubs on at least 3 LLDN in a row

• Start with the more difficult portions of the 
operation first

• Pose hypothetical situations
– Improved exposure

– Damage control

– Open conversion



Donor deaths and bleeding complications can be
prevented by using transfixation techniques on renal
artery and vein. 

Hem-o-Lock clips contra-indicated for donor 
nephrectomy



Hypotheticals
• When you are in trouble is not the time to be devising a plan to get 

out of trouble
• Devise hypothetical situations at each point in the operation for 

discussion
• Bleeding
• Bowel injury
• CO2 Embolus
• How to avoid open conversion

– Additional port placement 
– Upsizing ports
– Better retraction

• How to open convert (trainees with suboptimal open experience)
– What type of incision
– What additional resources are needed 
– Command and control of the OR



✓Large number of small centers in Europe (only 1 centers 

> 100 / year in 2018)

✓“old fashioned” open technique (flank incision) still 

existing

✓Strong tendency to minimal-invasive techniques

✓To perform laparoscopic technique 10-20 cases might be 

enough

✓To teach laparoscopic techniques > 30 cases needed

Conclusions I:



▪ sparse data on influence of surgical procedure on psychosocial

outcome

▪ short term data

▪ only selected procedure variants

▪ donors need

▪ a pain “free” procedure

▪ low percentage of complications

▪ no permanent damage of muscle or nerves

Conclusions II:



Thanks for your attention!
Frank.Dor@nhs.net

@frank_dor

mailto:Frank.Dor@nhs.net

