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Surgical challenges

Donor
• BMI
• Multiple vessels
• Right vs Left nephrectomy
• Vascular management of vessels

Recipient
• BMI
• Re-transplantation
• Vascular challenges
• Ureteric challenges
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Donor safety is paramount during this major surgery
on a healthy volunteer, for the benefit of another patient

Laparoscopic Living Donor Nephrectomy:
Making Optimal Use of Donors Without Doing Harm

T. Florian Fuller

Increasing numbers of living donor kidney transplants
are being performed worldwide, and the majority of do-

nor operations are now laparoscopic. Transperitoneal ‘pure’
and hand-assisted laparoscopic donor nephrectomy (HALDN)
are the two most commonly performed procedures, although
retroperitoneal approaches are advocated by some centers (1).

The ‘pure’ transperitoneal laparoscopic donor nephrec-
tomy (LDN), first described by Ratner and colleagues in 1995,
is the preferred technique in many transplant centers. It typi-
cally uses four ports and is performed in the lateral decubitus
position by surgeons with prior experience of other complex
laparoscopic procedures. On retrieval, the organ is prebagged
or extracted by hand, typically through a Pfannenstiel incision.

The HALDN uses an additional air-tight port, thus
enabling the surgeon to bring one hand into the operat-
ing field, mostly for blunt dissection or for hemorrhage con-
trol. Given its shorter learning curve compared with LDN,
HALDN is often used by surgeons during the transition phase
from open to LDN. Other advantages of HALDN over LDN
include shorter operative and warm ischemia times. Potential
disadvantages of HALDN are the higher cost caused by the
disposable hand port and a higher rate of incisional hernia (1).

Retroperitoneoscopic approaches to the donor kidney
have been developed to further increase donor safety, with-
out compromising efficiency and cosmesis. Intraperitoneal
organs such as the colon, the spleen, and the liver are much
less likely to be injured, and postoperative ileus or internal
herniation is theoretically less frequent. However, the smaller
working space, compared with transperitoneal LDN, repre-
sents a technical challenge to the surgeon.

In their article, Omoto et al. (2) present their ample
expertise in retroperitoneoscopic living donor nephrectomy.
Because authors applied this elegant minimally invasive
technique almost exclusively on the left donor side, they
were forced to use kidneys withmultiple renal arteries in almost
25% of cases. Despite this limitation, likely prolonging total
operating and warm ischemia times, donor and recipient out-
comes herein reported are excellent. Facing these encouraging
results, reluctance toward the use of living donor kidneys with

multiple arteries may not seem justified. However, according
to previous large studies, the use of living donor kidney grafts
with multiple arteries is associated with a higher incidence
of ureteral complications (3, 4). Because lower pole renal ar-
teries are critical for ureteral blood supply, their reanastomosis
should always be attempted (3). Although complex vascular
anatomy is not considered a contraindication to laparoscopic
living donor nephrectomy, recipients of allografts with more
than two arteries experience a greater incidence of slow or
delayed graft function as shown in the Article by Omoto et al.
and by others (2, 4). Making increased use of right living
donor kidneys is a simple way to keep the use of left kidneys
with multiple arteries to a minimum. An earlier report from a
high volume renal transplant center clearly advocates laparo-
scopic right donor nephrectomy as a safe and straightforward
procedure with excellent donor and recipient outcomes (5).

Large prospective studies comparing donor and recipi-
ent outcomes of different minimally invasive donor ne-
phrectomy techniques are yet to come. At present, none of the
three techniques, that is, pure laparoscopic, hand-assisted or
retroperitoneoscopic, shows clear superiority over the others,
and surgeon preference is pivotal. No matter which approach
is used, two principles of living donor nephrectomy should be
followed: (1) do not harm the donor and (2) make optimal
use of available living donors to overcome organ shortage. It
may no longer seem acceptable to exclude otherwise suitable
living donors only on grounds of technical obstacles. Apart
from reluctance to apply minimally invasive techniques to
right donor kidneys or to kidneys with multiple arteries, an-
other obstacle could be the lack of expertise in advanced
vascular anastomosis techniques. In selected cases, open do-
nor nephrectomy, especially on the right side, should remain a
viable option to overcome technical shortcomings of lapa-
roscopy in the presence of a complex renal vascular anatomy.
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No difference in: 
• WIT
• Blood loss
• Length of stay
• Perioperative complications
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Multiple vessels / Right nephrectomy 
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Vascular Management of Vessels
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How can we achieve vascular control in the laparoscopic era?

• Staplers
• Surgical clips

• Locking
• Non-locking
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Staplers
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Left nephrectomy
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Left nephrectomy
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Right nephrectomy
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Surgical clips
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What are the risks when using staplers or  surgical clips?
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What are the risks when using staplers or  surgical clips?

Risk of malfunction
• stapler misfire
• clip slippage
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What are the risks when using staplers or  surgical clips?

Risk of Bleeding
• Controlled
• Uncontrolled
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What are the risks when using staplers or  surgical 
clips?

Controlled bleeding
• Conversion to open operation
• Blood transfusion
• Injury to other structures
• Re-operation
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What are the risks when using staplers or  surgical 
clips?

Controlled bleeding
• Conversion to open operation
• Blood transfusion
• Injury to other structures
• Re-operation

Uncontrolled bleeding
• Hypotension
• Multiple blood transfusions
• Renal failure
• Injury to other structures
• Re-operation
• Death
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Brief Communication

Vascular Management During Live Donor
Nephrectomy: An Online Survey Among
Transplant Surgeons
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In 2006, a survey from the American Society of
Transplant Surgeons disclosed significant and some-
times fatal hemorrhagic events in live donor nephrecto-
mies (LDN) related to failure of clips, leading to the
contraindication of the WeckW Hem-o-lokW clip for
control of the renal artery during LDN. A survey
regarding vascular control techniques, their perceived
safety ratings and their failures was sent to 645
European Society for Organ Transplantation members
whoprofiled their professionas ‘‘surgeon’’ andselected
‘‘kidney’’ as organ type. Two hundred forty-three (41%)
members responded, of whom 171 (63.3%) indepen-
dentlyperformLDN.Their responseswereanalyzed. For
arterial and venous vascular control, the GIATM and
TATMstapler are used most frequently, and were rated
the safest. Of the 121 reported hemorrhagic events,
slippage and dislodgement of clips occurred at least 58
times, while stapler malfunction occurred at least 40
times.Onedonor death fromhemorrhage related to clip
dysfunction was reported. Hemorrhagic complications
of LDN with fatal and non-fatal outcomes still occur.
Strikingly, many surgeons do not use the vascular
closing technique that they consider most safe. Failure
of non-transfixion techniques is associatedwith greater
risks for thedonor.Controlofmajor vessels inLDNmust
employ transfixion techniques for optimal donor safety.

Abbreviations: ASTS, American Society of Transplant
Surgeons; ESOT, European Society for Organ Trans-
plantation; LDN, live donor nephrectomy

Received 22 August 2014, revised and accepted for
publication 30 November 2014

Introduction

Kidney transplantation is the treatment of choice for many
patients suffering from end-stage renal disease (1). As the
incidence and prevalence of end-stage renal disease is
increasing worldwide (2), the demand for kidney donors is
rising. Fortunately, live donor kidney transplantation can
contribute to solving the donor shortage, and there
continues to be many advantages associated with
receiving a live donor kidney (1,3,4). Furthermore, as
more LDN procedures are undertaken, there is a general
sense that the operation is quite safe (5,6). Recent data
determined the mortality risk for live kidney donors at
90 days postoperatively to be 0.03%. One of the most
challenging technical tasks during LDN is securing the
renal artery and vein (7). The varied vascular control
techniques can be categorized into non-transfixion and
transfixion techniques. In non-transfixion techniques,
simple ties or clips are placed around, but not through
the vessel. In transfixion techniques, the suture material
penetrates the vessel wall, thus transfixing the staple or
suture material to the artery or vein. When transecting a
major vessel, there is always a chance of hemorrhage,
usually related to technical failure (6,8).

American survey
Friedman et al became aware of several LDN periopera-
tive deaths, as well as cases of catastrophic hemorrhage
resulting from failed vascular control techniques involving
the donor renal artery and vein. In 2006, they published
results of a survey among members of the American
Society of Transplant Surgeons (ASTS). The survey
assessed the knowledge and experience of transplant
surgeons regarding failures of specific vascular control
techniques during LDN. Arterial hemorrhage was deemed
more severe than venous bleeding, and transfixion control
techniques were far more safe and reliable than clips or
simple suture control. Respondents considered transfix-
ion safest whether it was universally applied in their cases
or not. Two donor deaths were reported. These were
caused by arterial hemorrhage related to failure of
multiple non-locking clips. The study concluded that
vascular control techniques are a determinative factor
as to risks of intra- and postoperative hemorrhagic
complications (6).

American Journal of Transplantation 2015; 15: 1701–1707
Wiley Periodicals Inc.
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Retroaortic left renal vein 
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Chylous ascites
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Adhesions
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Recipient Surgical Challenges 
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Retransplantation
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Retransplantation
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Multiple vessels
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Multiple vessels
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Renal vein reconstruction
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Aorto-iliac vascular disease
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Abnormal venous anatomy

Arterial Venous
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Abdominal Vessels

Vessel Diameter

Intrahepatic-Infrahepatic/retrohepatic IVC Absent

Right CIV/EIV Absent

Left CIV Absent

Portal vein 10x10mm

SMV 5mm

Splenic Vein 5-8mm

Left External iliac vein 6-7mm (5-6mm length)

Abdominal aorta Normal 
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Preparation

• Imaging
• Collaboration with liver transplant surgeon
• Blood group compatible deceased donor vessels to be available on the day of surgery 
• MDMs
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Urological complications



esot.org

Urological complications
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Urological complications
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Multiple Ureters
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Summary

Donor surgical challenges
• BMI
• Multiple vessels
• Right vs Left nephrectomy
• Vascular management of vessels

Recipient surgical challenges
• BMI
• Re-transplantation
• Vascular challenges
• Ureteric challenges
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