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CHAPTER 3

Risk factors for perioperative complications in 
hand-assisted laparoscopic donor nephrectomy

V.P. Alberts, M.M. Idu and R.C. Minnee

ABSTRACT
Living donor kidney transplantation is the preferred treatment for end-stage renal 
disease; however, the shortage of kidney donors remains a big problem. One of 
the major reasons for the shortage of living donors is the risk of potentially serious 
surgical complications of a procedure in which the donor has no personal medical 
benefit. Therefore it is important to understand the risk factors for perioperative 
complications associated with donor nephrectomy. Hand-assisted laparoscopic 
donor nephrectomy is the preferred approach for kidney procurement in many 
medical centers. 

This review gives an overview of the risk factors in donor nephrectomy and more 
specifically in hand-assisted laparoscopic donor nephrectomy.

Progress in Transplantation 2014 Jun;24(2):192-198
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INTRODUCTION

Kidney transplantation is currently the optimal method for treating patients with 
end-stage renal failure. Living donor kidney transplantation is superior to deceased 
donor kidney transplantation because of its better patient and graft survival, the 
improved quality of life of recipients, and its greater cost-effectiveness.1-3

Traditional open living donor nephrectomy has generally been replaced by 
laparoscopic donor nephrectomy since its introduction in 1995.4 Introduction of 
the laparoscopic technique led to less donor morbidity, a significant reduction in 
hospital stay, and faster donor recovery with similar graft function, but was also 
associated with increased costs and operation time.5,6 Hand-assisted laparoscopic 
donor nephrectomy (HALDN), introduced in 1998, aimed to combine the advantages 
of the laparoscopic technique with the quicker and safer kidney retrieval of the 
open technique. HALDN allows use of tactile feedback during surgery and results 
in less kidney traction, rapid kidney removal, and a shorter warm ischemic time.7-9 
Additionally, HALDN can be performed in obese donors and patients who have 
undergone previous abdominal surgery, which increases the population eligible 
for donation.10

Currently, no gold standard exists for donor nephrectomy, and several different 
techniques are being used. Published reports suggest an acceptable low risk 
of complications during the various techniques of living donor nephrectomy, 
with minimal donor morbidity. However, donor nephrectomy remains a major 
surgical intervention and thus may be associated with serious perioperative and 
postoperative complications. Several donor characteristics are associated with an 
increased risk of developing complications after nephrectomy and these donor 
characteristics are regarded as risk factors in donor nephrectomy. 

It is important to understand the risk factors for the development of perioperative 
complications in HALDN during assessing and counseling of a potential donor, as 
living donor nephrectomy is a unique procedure in which the donor is subjected 
to a surgical risk without underlying disease and with no direct personal benefit 
from the procedure. Morbidity resulting from donor nephrectomy increases the 
threshold for donors to donate and should be minimized. In this article, we give an 
overview of risk factors in donor nephrectomy and compare risk factors for HALDN 
with those for other techniques.

SURGICAL TECHNIQUES

Open donor nephrectomy
The open technique of donor nephrectomy has been the classical approach for 
many decades and is still used in some centers. It is a safe retroperitoneal procedure 
in which a 15- to 20-cm flank incision is used. The benefits of the open technique 



                  ____
          17   

Risk factors for perioperative complications in hand-assisted laparoscopic donor nephrectomy

are the minimal risk of intraperitoneal complications, such as intestinal perforation 
or splenic laceration. Additionally, the duration of the procedure is shorter than 
that of other techniques. Warm ischemic time is shorter than with laparoscopy, 
but similar to that for HALDN. The drawbacks are a bigger surgical wound and 
therefore a longer recovery period, more postoperative pain, cosmetic problems, 
and a higher risk of incisional hernias when compared with laparoscopy or HALDN. 
Because of these drawbacks, most centers have replaced the open technique with 
less-invasive techniques.4-6,11

Mini-incision open donor nephrectomy
The introduction of laparoscopy encouraged the development of less-invasive 
techniques in open donor nephrectomy, and thus the mini-incision open 
technique was introduced in 1996. With this technique, a minimal incision of 7 cm 
anterior to the eleventh rib or in the flank is used.12 The muscles are then carefully 
split. Consequently, no muscles are damaged and rib resection is not performed. 
Compared with the open technique, there is less blood loss, a shorter hospital 
stay, quicker recovery, and reduced incidence of wound-related complications.12-14 
Disadvantages in comparison with the open technique are the longer duration of 
the procedure due to the small working space.

Laparoscopic donor nephrectomy
The laparoscopic procedure is done with a video endoscope and three additional 
trocars. The colon is mobilized and displaced. The renal vein and ureter are identified 
and dissected. Then a Pfannenstiel or midline incision is made through which the 
kidney is removed after ligation of the renal artery. The benefits of this technique 
are a shorter hospital stay, faster recovery, a smaller wound, fewer wound-related 
complications, and less postoperative pain compared with the open technique 
or the mini-incision technique. Those factors do not differ significantly between 
laparoscopic donor nephrectomy and HALDN. Disadvantages of this technique are 
the steep learning curve, high costs, the risk of intraabdominal injury from trocars, 
and the risk of conversion to the open technique. These risks are decreased with 
the use of HALDN.4,15,16

 

Retroperitoneoscopic donor nephrectomy
The retroperitoneoscopic technique was developed to prevent intra-abdominal 
complications, as the peritoneal cavity is not opened. The procedure can be done 
with or without hand assistance. The retroperitoneal space is created by using the 
operator’s hand or a balloon. Dissection of the renal structures is as described in 
the preceding section. Potential disadvantages are emphysema due to the use 
of pressurized air to create the pneumoretroperitoneum, pneumomediastinum, 
pneumothorax, and gas embolism. Data on the retroperitoneoscopic procedure are 
scarce; however, several studies have shown outcomes for donors and recipients 
similar to outcomes for the laparoscopic approach.17,18
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HALDN
The HALDN technique combines the benefits of laparoscopic surgery and open 
surgery. The procedure is done transperitoneally. Different incisions for hand 
introduction are used, such as a Pfannenstiel incision or a midline supraumbilical, 
periumbilical, or infraumbilical incision. After open dissection of the distal ureter 
and gonadal veins, the nondominant hand of the operator is introduced through 
a hand port and two trocars are placed. The abdomen is insufflated to maximally 
12 mmHg. The colon is mobilized and displaced medially. With the assistance of 
the surgeon’s hand, the kidney is freed from the surrounding attachment and the 
renal artery is transected with metal clips or an endoscopic stapler. The kidney is 
extracted manually through the hand port and is flushed and preserved with cold 
preservation fluid. HALDN comes at a higher cost and has a longer operation time 
compared with the open technique, but lower cost and time required than the 
laparoscopic technique.17 Advantages of HALDN over conventional laparoscopy 
include the ability to use tactile feedback, less kidney traction, rapid control of 
bleeding, faster kidney removal, shorter warm ischemic periods, and a shorter 
learning curve. Conversion to open surgery is 2.6% in HALDN, compared with 4.1% 
(range 0% to 4.7%) for totally laparoscopic donor nephrectomy (P = 0.35), and was 
mostly performed for vessel injury and adhesions.7,16

DONOR RISK FACTORS

Obesity
Obesity is an increasing problem in the Western world. It is well known as an 
independent risk factor for cardiovascular disease and is furthermore associated 
with end-stage renal disease (ESRD), independent of blood pressure or diabetes 
mellitus, due to an increased glomerular filtration rate and filtration fraction, which 
are predictors for loss of renal function.19 Additionally, it is a significant risk factor 
for  complications following abdominal surgery, including HALDN.20-22 Results of 
several studies indicated that obesity is no contraindication for HALDN.21-24 In a 
retrospective study of 553 consecutive HALDNs by Heimbach et al, donors with 
a body mass index (calculated as weight in kilograms divided by height in meters 
squared) exceeding 35 kg/m2 had more minor perioperative complications and 
longer operation times than did nonobese donors. 21 However, major complications 
and hospital stay were comparable between the two groups. The conversion rate 
to open surgery is comparably low between obese and nonobese donors during 
HALDN, but is increased in obese donors during laparoscopic donor nephrectomy. 
In a study of 350 kidney donors, Gabr et al. reported no conversions to open 
surgery in both obese and nonobese donors during HALDN.25 However, during 
laparoscopic donor nephrectomy, the conversion rate to open surgery was 0.8% in 
nonobese donors, 3.0% in obese donors (body mass index 30 to 39.9 kg/m2), and 



                  ____
          19   

Risk factors for perioperative complications in hand-assisted laparoscopic donor nephrectomy

17% in morbidly obese donors (P = 0.003). A recent retrospective study of 5304 
donors showed no differences in mortality, readmission, and reoperation rates 
between obese and nonobese donors.23 Although HALDN is generally considered 
a safe procedure in obese donors and is favored over the laparoscopic approach, 
it is imperative to evaluate these patients carefully with respect to their higher 
baseline cardiovascular risk and increased risk of long-term renal disease.

Previous abdominal surgery
Donors with prior abdominal surgery have an increased risk of intra-abdominal 
adhesions as high as 85% (range 55% to 100%), compared with 52% (range 2% to 
93%) in patients without prior abdominal surgery.26-28 A study by Kok et al. of 161 
donors who underwent laparoscopic donor nephrectomy shows significantly more 
conversions to the open procedure in the presence of intra-abdominal adhesions 
(0% in adhesion-free donors vs 10% in donors with intra-abdominal adhesions, P 
= 0.005).29 However, they conclude that these adhesions have no negative effect 
on the chance of success of the procedure and therefore advise a laparoscopic 
approach regardless of abdominal surgical history.

Smoking 
The incidence of wound-related complications after HALDN ranges from 3% to 
10%, which includes surgical site infections and incisional hernias.30 Wound-related 
complications occur more often in HALDN than in laparoscopic nephrectomy, but 
less often than with the open technique.10,30 Smoking is a known independent risk 
factor for poorer wound healing. Smokers have 1.8 times less collagen production 
than nonsmokers have as a result of the negative effect of toxic constituents of 
cigarette smoke.31,32 Smoking leads to increased rates of postoperative wound 
dehiscence and wound infections.33 In a study of 422 patients with hand-assisted 
laparoscopic surgery by Montgomery et al. smokers had a significantly higher risk 
of incisional hernias (6%) compared with the general population (3.5%, P = 0.04). 
The risk of surgical site infections was not significantly increased.30

Age
The use of older kidney donors is controversial because of their physiological decline 
in renal function and higher incidence of comorbid conditions, and therefore their 
increased susceptibility to surgical complications. However, owing to the persistent 
shortage of organ donors, the selection criteria for donors are more flexible and 
older donors are increasingly being accepted. Several studies have shown similar 
graft survival rates and no differences in complication rates between older and 
younger donors.34-36 Nevertheless, increased age at donation is associated with a 
lower glomerular filtration rate and an increased risk of long-term development of 
hypertension.37,38 Although age itself is not an absolute contraindication for kidney 
donation, older donors should be rigorously assessed before kidney donation.
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Hypertension
According to the United Kingdom’s guidelines on hypertensive potential donors, 
blood pressure of donors should be well under control with one hypertensive 
agent with no end-organ hypertensive damage.39 The risk of developing ESRD 
in this group is predicted to be less than 1 in 100.40 Evidence suggests that 
normotensive kidney donors are at greater risk of developing hypertension than 
the general population. Boudville et al. reported an increase of 5 mmHg in systolic 
blood pressure within 5 to 10 years after nephrectomy on top of the increase in 
blood pressure due to normal aging.38 However, researchers in other studies did 
not find this effect.41,42

Glucose intolerance
Living kidney donation is contraindicated in persons with diabetes mellitus 
because of a 25% to 51% long-term risk of developing diabetic nephropathy.43,44 The 
guidelines of the British Transplantation Society/The Renal Association recommend 
measurement of the fasting serum level of glucose in normal donors or an oral 
glucose tolerance test in donors with a higher risk of developing diabetes.39 If the 
fasting serum level of glucose is normal (below 7 mmol/L), they are eligible for 
donation. A fasting plasma level of glucose on two occasions of 6.1 to 6.9 mmol/L 
indicates glucose intolerance. Persons with glucose intolerance have an increased 
risk of developing diabetes mellitus type II, as high as 30% in persons with a family 
history of diabetes mellitus and 10% in persons with no family history of diabetes.45 
However, Okamoto et al. studied 444 living kidney donors with a mean follow-
up of seven years and found no differences in development of diabetes mellitus, 
ESRD or mortality between donors with glucose intolerance and donors without.46 
Potential donors with glucose intolerance and a family history of diabetes mellitus 
should be well counseled about a possible increased risk of diabetes mellitus and 
consequent nephropathy.

Proteinuria
The presence of proteinuria is a risk factor for developing ESRD, and increased 
protein excretion in the urine excludes the ability to donate.39 Researchers in several 
studies have reported an increased amount of urinary protein after kidney donation, 
compared with control subjects, although the amount is usually small.41,47-49 A small 
increase in proteinuria is not associated with a higher risk of developing ESRD.37,50

Pregnancy
Several older studies report no difference in pregnancy outcomes between 
kidney donors and the general population.51-53 However, in two recent studies 
researchers described increased maternal risks during pregnancy after donor 
nephrectomy.54,55 Reisaeter et al. reported an increased incidence of pre-eclampsia 
in postnephrectomy pregnancy (5.7%), compared with pregnancy in nondonors 
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(2.6%, P = 0.03).54 However, the rate of pre-eclampsia in the nephrectomy group 
was still within the range of pre-eclampsia seen in the normal population. The 
occurrence of stillbirths was also increased from 1.1% in control subjects to 
2.8% after donor nephrectomy (P = 0.17). Ibrahim et al. found that postdonation 
pregnancy was significantly less likely to result in á term delivery (74% vs 85%; P 
< 0.001) and more likely to result in fetal loss than predonation pregnancy (19% 
vs 11%, P < 0.001).55 Pregnancy after kidney donation was also associated with a 
higher risk of gestational diabetes, gestational hypertension, proteinuria, and pre-
eclampsia.

Multiple arteries or veins
In 12% to 33% of kidney donors multiple renal arteries are present, and in 5% to 
10%, multiple renal veins are found.56,57 It is known that multiple renal arteries 
and veins of the donor kidney may cause an increased risk of complications in 
recipients, such as delayed graft function.58,59 Additionally, the presence of multiple 
renal vessels may cause an increased risk for kidney donors. During nephrectomy, 
the renal vessels are ligated, and one could expect a proportionally increased risk of 
vascular complications with a higher number of renal vessels. However, researchers 
in several studies reported no difference in postoperative complications between 
donors with multiple renal arteries and donors with a single renal artery.60-62 The 
presence of two or more renal arteries is associated with an increased risk of 
developing hypertension in the general population.63,64 Nevertheless, in a recent 
study Rizzari et al. reported no increased risk of hypertension, proteinuria, or 
increased glomerular filtration rate in donors who were left with a kidney with 
multiple arteries.65

Psychological issues
Kidney donation is associated with a similar or even better quality of life than 
the quality of life for the general population.2 This better quality of life can be 
explained by a positive effect of the altruistic act of donation and the overall 
better health status of kidney donors. However, Smith et al. reported an increase in 
psychological problems after kidney donation: a 29% incidence of depression and 
anxiety disorders.66 Potential kidney donors should undergo a full psychological 
assessment before donation, especially if they have a history of psychological 
problems.

Left or right kidney
Debate continues about whether right or left donor nephrectomy is preferred 
if both kidneys have equal anatomy. The right kidney is more easily recovered 
and right nephrectomy decreases the risk of laceration of the spleen, but right 
nephrectomy is associated with a shorter renal vein and an increased risk of 
renal vein thrombosis.67 Left donor nephrectomy results in an advantage during 



____
22

CHAPTER 3

implantation due to a longer renal vein, but the left kidney is harder to recover and 
the risk of chylous leakage is greater. This risk is nearly 4% and is solely associated 
with leftsided nephrectomy.68 Researchers in several studies report justification for 
either side or preference for right-sided HALDN.69-73 A single-center randomized 
controlled trial revealed no differences between left- and right-sided donor 
nephrectomy in donor hospital stay, donor quality of life, donor and recipient 
complication rates, or graft survival. However, operation time for right HALDN 
was significantly shorter (mean 150 minutes; range 92 to 219 minutes) than that 
of left HALDN (mean 180 minutes; range 117 to 266 minutes; P = 0.02).69 If both 
kidneys have similar anatomy, right HALDN is preferable because recovery after 
right HALDN is quicker and safer.68,70,72

DISCUSSION

Kidney donors are relatively healthy persons who undergo thorough preoperative 
screening. However, because of the persistent shortage of organ donors, the 
population eligible for donation is expanding and with more donors with minor 
health problems being accepted for donation, there might be an increase in the 
risks associated with kidney donation. 

HALDN combines the benefits of laparoscopy with the benefits of the open 
technique. As with laparoscopy, HALDN results in a shorter hospital stay, less 
morbidity, and faster recovery when compared with the open technique. However, 
in addition to laparoscopy, HALDN offers the possibility of tactile feedback, shorter 
duration of surgery, fewer intraoperative complications, a shorter warm ischemic 
time, and fewer conversions to open surgery. Therefore, it is the procedure of 
choice in numerous centers, including ours. 

Despite the fact that HALDN is a relatively safe procedure, a better understanding 
of the risk factors for perioperative complications in donor nephrectomy and the 
various nephrectomy techniques is important for the development of policy 
around kidney donation, during assessing and counseling of potential donors, 
and to ensure maximal reduction of perioperative and long-term risks for donors. 
Several risk factors are associated with HALDN, although most have low morbidity. 
With the advantage of surgical techniques and perioperative care, the risks of 
donor nephrectomy are declining.
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