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One option for using organs from donors with a sub-
optimal nephron mass, e.g. expanded criteria donors
(ECD) kidneys, is dual kidney transplantation (DKT).
In adult recipients, DKT can be carried out by several
techniques, but the unilateral placement of both kid-
neys (UDKT) offers the advantages of single surgical
access and shorter operating time. One hundred UDKT
were performed using kidneys from ECD donors with
a mean age of 72 years (Group 1). The technique con-
sists of transplanting both kidneys extraperitoneally in
the same iliac fossa. The results were compared with
a cohort of single kidney transplants (SKT) performed
with the same selection criteria in the same study pe-
riod (Group 2, n = 73). Ninety-five percent of UDKTs
were positioned in the right iliac fossa, lengthening
the right renal vein with an inferior vena cava patch.
In 69% of cases, all anastomoses were to the external
iliac vessels end-to-side. Surgical complications were
comparable in both groups. At 3-year follow-up, pa-
tient and graft survival rates were 95.6 and 90.9% in
Group 1, respectively. UDKT can be carried out with
comparable surgical complication rates as SKT, leav-
ing the contralateral iliac fossa untouched and giving
elderly recipients a better chance of receiving a trans-
plant, with optimal results up to 3-years follow-up.
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Introduction

As a result of (i) the shortage of kidneys for transplanta-
tion, (ii) the increasing demand for transplantable grafts
and (iii) the increasing numbers of elderly patients, the use
of kidneys from older donors has become widely accepted
(1–3). There is a well known and amply demonstrated neg-
ative effect of an age-related low nephron mass on graft
survival, especially in kidneys transplanted from ‘expanded
criteria’ donors (ECD). This carries an inherent risk of poor
long-term outcome, but has been balanced by transplant-
ing both donor kidneys into a single recipient (dual kid-
ney transplantation, DKT) (4,5). Although no randomized
prospective studies comparing the results of single and
dual kidney transplantation from elderly donors have been
published, several authors have reported acceptable graft
survival and renal function with the utilization of DKT, some-
times when those kidneys had been considered unaccept-
able to others (3). These kidneys would not have been
used for single transplantation but would have been dis-
carded. However, if the kidneys are appropriately evaluated
(6), DKT represents a means of increasing the number of
transplants performed by widening the donor pool.

More than a decade after the first report of DKT from an
adult deceased donor (7), many centers now perform DKT
using various organ selection criteria and surgical tech-
niques (8–11), including the extra- or intraperitoneal bilat-
eral placement of the two kidneys (9–11) through two sep-
arate Gibson incisions or one midline incision (10–12).

In 1998, Masson et al. (13) were the first to transplant
both adult donor kidneys unilaterally (monolateral or ipsi-
lateral) into the same iliac fossa. Their reasoning was that
this would reduce the surgical trauma and thus facilitate
the immediate postoperative recovery of the patient, and
also leave the contralateral iliac fossa intact for a further
transplantation procedure in the event of graft loss. Ex-
traperitoneal unilateral placement through a single Gibson
incision presents several technical hurdles, such as more
extensive vessel dissection and a higher risk of renal vein
thrombosis (RVT) due to compression by the two kidneys.
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Therefore, surgeons are often reluctant to perform the uni-
lateral technique in DKT due to technical doubts and poten-
tial surgical complications, which could lead to graft loss.
Moreover, the small numbers of published studies with
limited or no explanation of technical details (14,15), and
the relatively small number of transplants performed uni-
laterally (13,16) do not encourage those who may wish to
perform DKT using the unilateral approach.

A comparison between 29 unilateral and 29 bilateral DKT
procedures in an initial series has already been published
by our group (17). The purpose of the present study is to re-
view the surgical aspects of unilaterally placed DKT (UDKT)
after obtaining increased experience of this technique. We
also compared the outcome of DKTs with single kidney
transplants (SKT) from ECD deceased donors using identi-
cal donor selection criteria during the same study period.

Materials and Methods

The use of DKT from marginal adult donors was initiated at our center in
October 1999. The first 27 cases were performed extraperitoneally and the
kidneys were placed bilaterally. From June 2003 onwards, extraperitoneal
unilateral kidney placement, i.e. with both kidneys placed into the same
iliac fossa, has been preferred. Conversion to a bilateral procedure has only
been undertaken when there was (i) an excessive mismatch between the
size of the kidneys and the recipient’s pelvis or (ii) difficulty in performing
multiple vascular anastomoses due to the recipient’s vascular condition
(n = 17).

One hundred unilaterally placed DKT were performed from June 2003 to
December 2009 (Group 1). In the same study period, we also performed

73 SKTs from marginal deceased donors (DD) using the same selection
criteria (Group 2).

In addition to the clinical evaluation of the donor, the selection criteria of
DD kidneys were based on a macroscopic and histological assessment
according to the North Italy Transplant (NITp) marginal DD assessment
protocol. Marginal DD kidneys were classified as low- or high risk, based
on the donor’s age, renal function, and comorbidities (Figure 1). High-risk
donors were subjected to a renal biopsy and, based on the Karpinski (18)
and Remuzzi (4) histological scores (see next section), the kidneys were
allocated for SKT or DKT. Recipients were required to sign an informed
consent form for DKT before placement on the waiting list. According to
the NITp policy, potential recipients of DKT (mainly older than 60 years) were
also placed on an additional, but separate, DKT waiting list, which facilitated
the allocation of ECD kidneys in an ‘old-for-old’ fashion, i.e. kidney from
older donors were allocated to older recipients. Patients were considered
suitable for DKT listing when they satisfied the standard criteria for eligibility
for kidney transplantation, but were excluded if highly sensitized (PRA >

50%) or if undergoing retransplantation, because allocation of DKT was not
based on HLA-matching. In addition, patients affected by polycystic kidney
disease were excluded unless they had been nephrectomized or clearly
had enough space in the iliac fossa for the implantation of two kidneys. The
acceptable limit of body mass index was 32 kg/m2, and was not different
from the maximum accepted for SKT. DKT was considered contraindicated
in the presence of severe bilateral atherosclerosis of the iliac vessels.

Histological assessment

Kidneys from high-risk donors underwent histological assessment of 16-
gauge Tru-cut needle biopsies (Figure 1). The specimens were processed as
previously described by our group (19). Using a histological scoring system
(4–18), a score between 0 and 12 was attributed to the kidneys, depending
on the percentage of glomerulosclerosis, tubular atrophy, interstitial fibrosis,
and arterial and arteriolar narrowing. Kidneys scoring 0–3 were used for SKT
(Group 2), those scoring 4–6 were used for DKT (Group 1), and those scoring
>6 were considered inadequate for transplantation (Figure 1).

Figure 1: Evaluation of marginal de-

ceased donor (ECD). ∗Single kid-
ney transplantation, recipients are al-
located using the guidelines of NITp
on the basis of ABO blood group
match, HLA-matching, negative cross-
matching, age compatibility, and wait-
ing time. #Dual Kidney Transplantation,
recipients are selected from a sepa-
rate list of candidates on the basis
of age, PRA (panel-reactive antibodies)
(<50%), no surgical contraindication to
DKT, efforts to maintain a BMI ratio
between donor and recipient ≥1, and
prior written informed consent, without
considering HLA matching.
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Figure 2: Surgical technique of uni-

laterally positioned dual kidney

transplantation into the same il-

iac fossa. (A) The right kidney has
been positioned and its vessels anas-
tomosed to recipient vessels, and vas-
cular clamps have been placed distal
to the anastomoses to allow continu-
ing perfusion of the kidney while the
left kidney is anastomosed. (B) Both
kidneys have been placed in the same
iliac fossa, with separate ureteroneo-
cystostomies.

Surgical procedure of UDKT

The surgical procedure has been described previously by our group (17). In
brief, the procedure begins with the classic Gibson incision, preferably on
the right side. After creating an adequate extraperitoneal space, the right
donor kidney is preferably placed superiorly because its renal vein can be
lengthened by a segment of inferior vena cava (IVC), with mechanical sta-
pling of both (upper and lower) openings of the IVC segment. Occasionally,
division of the IVC at its upper opening associated with procurement of the
liver does not allow utilization of a mechanical stapler. In such cases, we
sutured the upper IVC opening manually. Another reason to position the
right kidney superolaterally in the right flank is because the right kidney has
a longer artery (Figure 2). If necessary, the internal iliac (hypogastric) vein
is dissected to mobilize the external iliac vein and thus facilitate renal vein
anastomoses to the external iliac vein of the recipient. The extended renal
vein and renal artery of the right kidney are anastomosed end-to-side to the
iliac vessels of the recipient; these anastomoses are often to the external
iliac vessels.

After revascularization of the right kidney, vascular clamps are placed imme-
diately below the venous and arterial anastomoses. The left donor kidney is

transplanted distally, allowing the transplanted right kidney to continue to be
perfused (Figure 2A). The left kidney is positioned inferomedially to the right
kidney. The renal artery and vein of the left kidney are anastomosed end-
to-side to the external iliac vessels. Extravesical ureteroneocystostomies
are performed separately, according to the Lich–Gregoir technique, with a
double J stent for each ureter, leaving the ureter of the upper transplanted
kidney lateral to the lower one (Figure 2B).

Immunosuppressive therapy

In both groups, all patients, except four patients in Group 2 (SKT), received
induction therapy. In Group 1 (UDKT), induction therapy consisted of anti-
thymocyte globulin (ATG) (n = 91/100) or Basiliximab (n = 9/100). Main-
tenance immunosuppressive therapy mainly involved a proliferation signal
inhibitor (PSI)-based regimen (sirolimus or everolimus) (n = 91/100) either
without a calcineurin inhibitor (CNI) (n = 63/100) or with a reduced CNI
dosage (n = 28/100). In Group 2, ATG and Basiliximab were utilized almost
equally (ATG, n = 31/73; Basiliximab, n = 38/73). A PSI-based regimen
was chosen in 24 patients (n = 24/73), the remaining patients receiving a
CNI-based immunosuppressive regimen (n = 49/73). In both groups, the
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Table 1: Demographics of donor and recipients

Group 1 Unilateral DKT Group 2 Control SKT p-Value

Donors
Number 100 73
Age (years) 72.1 ± 5.7 66.4 ± 3.7 <0.001
Sex (M/F) (male ratio, %) 33/67 (33%) 36/37 (49%) 0.034
Body mass index (kg/m2) 25.9 ± 4.4 25.8 ± 3.7 n.s.
Causes of death

Cerebrovascular 73% 77% n.s.
Head trauma 24% 32% n.s.
Anoxia 3% 1% n.s.

History of hypertension 60% 55% n.s.
History of diabetes 9% 8% n.s.
Serum creatinine (lmol/L) 85 ± 32 77 ± 24 n.s.
Calculated creatinine clearance1 (mL/min) 66 ± 25 83 ± 26 <0.001

Recipients
Age (years) 61.7 ± 5.6 57.7 ± 8.6 0.001
Sex (M/F) (male ratio,%) 81/19 (81%) 42/31 (57%) 0.001
Body mass index (kg/m2) 25.5 ± 3.5 24.5 ± 3.4 n.s.
Waiting list time (months) 12.0 ± 11.7 25.4 ± 30.5 0.001
Panel reactive antibody (≥10) 2/100 (2%) 6/73 (8%) n.s.
HLA mismatch 4.6 ± 1.1 3.9 ± 1.1 0.001

1Cockcroft-Gault formula was used to calculate creatinine clearance; n.s. = not significant.

treatment of acute cellular rejection consisted of daily boluses of 500 mg of
methylprednisolone for 3 days, with ATG treatment and/or plasmapheresis
for steroid-resistant rejection.

Statistical analysis

Student’s t-test, Fisher’s exact test, and Kruskal–Wallis or Mann–Whitney
tests were used to analyze differences between quantitative and qualitative
variables, as appropriate. Kaplan–Meier analysis was used to calculate graft
and patient survival rates, and the log-rank test was used to calculate differ-
ences between survival rates. Data are expressed as means and standard
deviation, unless otherwise stated.

Results

Donor and recipient characteristics are depicted in Table 1.
Due to the selection criteria for DKT, the mean age of the
donors in Group 1 was statistically higher than in Group 2
(p < 0.001). Group 2 donors were mainly male, and the cal-
culated creatinine clearance was significantly higher than
in Group 1, probably associated with the higher mean age
in Group 1. Other donor characteristics (e.g. BMI, causes
of death, history of hypertension or diabetes, serum
creatinine levels) were comparable between the two
groups.

In the recipients, only two characteristics (BMI and high
PRA) were comparable between the two groups. Waiting
list time was shorter in Group 1. As expected, the number
of HLA-mismatches was significantly higher in Group 1,
where HLA matching was not considered for allocation.
There were more male recipients than female recipients
in both groups (81% in Group 1 vs. 57% in Group 2,
p = 0.001). The gender difference in the two groups re-
flects the composition of our waiting list, as well as the

population with ESRD in our region, where there are a
higher number of elderly males than females.

Details of the surgical approaches used for UDKT are sum-
marized in Table 2. In Group 1 (UDKT), the right iliac fossa
was generally preferred (95%). However, it has also been
demonstrated that unilateral placement is feasible in the
left iliac fossa. In 98% of cases, the right renal vein was
lengthened with a donor IVC segment; this was not possi-
ble in two cases due to iatrogenic damage caused during
organ procurement. The renal artery of the first kidney
was anastomosed end-to-side to the external iliac artery
(69%), while the common iliac artery bifurcation was used
for the first artery anastomosis in 18 cases (18%). In our

Table 2: Technical details for unilateral DKT

Group 1
Unilateral DKT

Number of kidneys 200 (100 pairs)
Positioning in the right iliac fossa 95/100 (95%)
Lengthening the right renal vein with IVC patch 98/100 (98%)
Site of anastomoses of the renal artery

of the first kidney
external iliac artery end-to-side 69/100 (69%)
common iliac artery bifurcation end-to-side 18/100 (18%)
common iliac artery end-to-side 8/100 (8%)
internal iliac artery end-to-end 5/100 (5%)

Number of kidneys with multiple arteries 55/200 (28%)
multiple arteries on single cuff of aorta 41/200 (21%)
multiple arteries on two separate cuffs 14/200 (7%)

of aorta
Number of kidneys with multiple veins 6/200 (3%)

multiple veins on two separate anastomoses 3/200 (1.5%)

IVC = inferior vena cava.
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Table 3: Results, accounts of hospital stay and posttransplant renal function

Group 1 Unilateral DKT Group 2 Control SKT p-Value

Number 100 73
Follow-up (months) 36 ± 21 35 ± 24 n.s.
Cold ischemia time (CIT) (h)1 15.9 ± 2.9 14.7 ± 3.9 0.021
Operating times (min) 260 ± 35 157 ± 25 <0.001
Delayed graft function (DGF) 31% 30% n.s.
Duration of DGF (days) 6.6 ± 5.0 9.9 ± 9.2 0.003
Acute rejection 17% 28% n.s.
Steroid-resistant acute rejection 5/100 (5%) 5/73 (7%) n.s.
Hospital stay (days) 18.6 ± 7.6∗ 19.5 ± 10.1∗∗ n.s.
Hospital stay without DGF cases (days) 17.8 ± 7.2∗ 16.6 ± 7.9∗∗ n.s.
Blood transfusions

number of patients 38/100 (38%) 16/73 (22%) 0.037
transfusions (unit) 1.8 ± 0.9 2.0 ± 1.02 n.s.

Serum creatinine levels (lmol/L)
at discharge (no. of patients) 157 ± 89(98) 188 ± 77(71) 0.019
6-month (no. of patients) 120 ± 37(87) 153 ± 43(60) <0.001
1-year (no. of patients) 115 ± 32(83) 147 ± 49(54) <0.001
2-year (no. of patients) 118 ± 33(66) 142 ± 45(43) 0.002
3-year (no. of patients) 120 ± 36(49) 144 ± 52(33) 0.016
4-year (no. of patients) 129 ± 45(32) 155 ± 66(28) n.s.
5-year (no. of patients) 128 ± 45(16) 154 ± 48(12) n.s.

Calculated creatinine clearance (mL/min)3

at discharge (no. of patients) 45 ± 27(98) 37 ± 16(71) 0.027
6-month (no. of patients) 64 ± 21(87) 48 ± 14(60) <0.001
1-year (no. of patients) 68 ± 25(83) 49 ± 14(54) <0.001
2-year (no. of patients) 65 ± 21(66) 50 ± 16(43) 0.001
3-year (no. of patients) 63 ± 21(49) 50 ± 15(33) 0.003
4-year (no. of patients) 62 ± 24(32) 48 ± 17(28) 0.008
5-year (no. of patients) 60 ± 28(16) 49 ± 13(12) n.s.

n.s. = not significant.
1For DKT the second kidney’s CIT was considered.
2One patient who required 16 units of blood transfusion due to iatrogenic damage occurred in her heart during the central line positioning
was excluded.
3Cockcroft-Gault formula was used to calculate creatinine clearance.
∗p = n.s. (hospital stay in Group 1 with or without DGF).
∗∗p = n.s. (hospital stay in Group 2 with or without DGF).

series, 55 of the 200 kidneys (28%) had multiple arteries,
but only 14 kidneys (7%) required separate anastomoses
with separate aortic cuffs. One patient in Group 1 required
the second kidney to be removed immediately after reper-
fusion since it showed dissection of the intima of its renal
artery, resulting in no reperfusion of the graft. This recipi-
ent, therefore, received only one graft (but is still included in
Group 1). Using the above-mentioned surgical approaches
(Table 2), the mean operating time for the unilateral tech-
nique was 260 ± 35 min (range 190–365 min) compared
with 157 ± 25 min (range 105–215 min) for the SKT in
Group 2 (p < 0.001) (Table 3).

Although the delayed graft function (DGF) rate was not sig-
nificantly different between the two groups, the duration
of DGF was longer in Group 2 (SKT). Parameters such as
the incidence of acute rejection, steroid-resistant acute re-
jection, and hospital stay with or without DGF, were com-
parable between the two groups (Table 3). UDKT recipi-
ents required more blood transfusions in comparison to
SKT recipients (p = 0.037). However, although some surgi-

cal complications (wound dehiscence and lymphocele for-
mation requiring surgical treatment) were observed to be
slightly increased after UDKT, the incidence of these com-
plications was not significantly different between the two
groups (Table 4).

Table 4: Surgical complications

Group 1 Group 2
Unilateral Control p-

DKT SKT Value

Number 100 73
Renal vein thrombosis 1 (1%) 1 (1.4%) n.s.
Wound dehiscence 5 (5%) 2 (2.7%) n.s.
Lymphocele1 3 (3%) 2 (2.7%) n.s.
Hematoma in the wound site1 1 (1%) 0 (0%) n.s.
Incisional hernia in the wound

site1
1 (1%) 0 (0%) n.s.

Stenosis of ureteroneocysto-
anastomoses

2 (2%) 2 (2.7%) n.s.

n.s. = not significant.
1Required surgical treatment.
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Figure 3: Actuarial Kaplan–Meier patient survival curves at

5-year follow-up. Group 1 (unilateral DKT), 5-year patient survival,
95.6%, Group 2 (SKT), 5-year patient survival, 87.3%.

After a mean follow-up of 36 ± 21 months in Group 1 and
35 ± 24 months in Group 2, the actuarial 3- and 5-year
patient survivals were 95.6 and 95.6% in Group 1 and 97.2
and 87.3% in Group 2, respectively (p = n.s. for 3- and 5-
year follow-up) (Figure 3). In Group 1, 3- and 5-year actuarial
graft survival rates were both 90.9%, while in Group 2 they
were 94.4 and 83.5%, respectively (p = n.s. for 3- and 5-
years follow up) (Figure 4).

Mean serum creatinine levels and mean calculated crea-
tinine clearances between the time of patient discharge
and the 5-year follow-up are shown in Table 3. Both param-
eters of renal function were significantly better in UDKT
recipients until 3-years follow-up. However, no significant
differences were observed 5-years after transplantation
(Table 3).

Discussion

Among the treatment options that are available for patients
with kidney failure, kidney transplantation is preferred be-
cause of its association with an improved life expectancy,
better quality of life, and cost-effectiveness for both recipi-
ents and health-care systems (20). In view of the increased
demand for kidney grafts for transplantation, several initia-

Figure 4: Actuarial Kaplan–Meier graft survival curves at

5-year follow-up. Group 1 (unilateral DKT), 5-year graft survival,
90.9%, Group 2 (SKT), 5-year graft survival, 83.5%.

tives have been undertaken, such as liberalizing criteria for
living and deceased donation, performing DKT from donors
at extremes of age, and increasing organ yield from ECDs
and from donors after cardiac death (11). Not more than
a decade ago, most marginal (older) donor kidneys were
discarded because of their limited nephron mass; such kid-
neys were utilized in only a few centers as ‘the kidneys that
nobody wanted’ (3).

Compared to SKT, DKT carries a potentially higher risk of
surgical complications in elderly recipients because of the
longer operating time and the twofold risk associated with
the double vascular and ureteric anastomoses. However,
unilateral placement of both kidneys considerably reduces
the operating time and surgical trauma (using a single Gib-
son incision) in comparison to standard DKT techniques.
This results in lower surgery-related morbidity, as previ-
ously demonstrated by our group (17).

In the present series of UDKT, there was a significant differ-
ence in operating time compared to the standard SKT tech-
nique. The increase in operating time, additional anesthesia
requirement, and the technical perspective of unilateral po-
sitioning raises several questions regarding postoperative
recovery, for example relating to postoperative ileus and
return of gastrointestinal function. However, in our expe-
rience, we did not observe any difference in recovery of
gastrointestinal function between Groups 1 and 2.

We observed no difference in the length of hospital stay af-
ter transplantation between the two groups whether or not
DGF occurred (Table 3). Other factors that could lengthen
hospital stay include surgical complications and acute re-
jection, but we did not document any significant increase
in surgical complications (Table 4) or acute rejection rate
(Table 3). The feasibility of UDKT without an increased in-
cidence of surgical complications was recently reported
by our group in high-risk patients (previously transplanted
with nonrenal solid organs, such as heart and liver) (21).

A recent paper described an alternative technique for UDKT
in patients with minimal abdominal vascular access (22), in
which the renal arteries of the right and left donor kidneys
were anastomosed end-to-end to the donor’s internal iliac
artery and external iliac artery of an iliac Y-graft on the back
table. Thereafter, the common iliac artery of the Y-graft was
anastomosed to the recipient’s external iliac artery end-
to-side (22). However, many marginal donors have severe
atherosclerosis making it impossible to use an iliac artery
graft, which is often severely damaged by atherosclerotic
lesions. In addition, such a technique can only be applied if
each kidney has only one renal artery, whereas there were
multiple arteries in 21% of the cases in our series.

The atherosclerotic state of the recipients, associated with
the advanced age of some recipients, must also be taken
into consideration. In older candidates the impact of ad-
vanced age and the negative effect of dialysis on their
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vessels necessitate that the presence of severe
atherosclerosis be considered in the surgical approach. The
arterial anastomoses are not infrequently a major techni-
cal challenge, especially in the case of DKT. In the present
study, the recipients were studied with ultrasound Doppler
imaging for iliac atherosclerosis prior to the transplant.
However, the most important and objective decision with
regard to the site of anastomosis was taken at the time
of the surgical procedure. Thus, in a few cases we could
not use the external iliac artery for anastomosis of the first
renal artery because of the presence of multiple arteries of
the donor kidney or atherosclerotic plaques in the recipient.
In such cases, we had to convert the unilateral technique
to a standard bilateral technique (n = 17).

Stratta et al. (11) and other authors (23) have documented
the potential risk of DKT in recipients >60 years old due to
the longer period of anesthesia required and the surgical
risks associated with the longer bilateral DKT procedure;
they suggested selecting recipients for DKT <60 years of
age. In our experience of UDKT, there were no significant
increases in the surgical or anesthetic complications in the
60 patients (60%) who were >60 years of age at the time
of the transplant.

Some surgical complications, such as vessel thrombosis,
especially RVT, can cause graft loss regardless of recipient
age. The incidence of RVT in kidney transplantation ranges
from 0.5 to 4% (24) and a literature review confirmed a
similar incidence of RVT in DKT (25). Although the most
common causes of this complication are technical errors
relating to the anastomosis or partial iliac vein obstruc-
tion due to compression by hematoma or lymphocele, the
cause remains unexplained in a large proportion of cases.
There is some controversy surrounding the unilateral pro-
cedure because of the greater risk of compression of the
anastomosed vessels, particularly of the renal vein(s), but
we observed only one case of RVT in our 100 cases of
UDKT, and no cases of arterial thrombosis.

A recent paper by Snanoudj et al. (15) showed an increased
risk of surgical complications in DKT. The authors reported
that 13 patients (13/81–16%) lost one of their two kidneys
from surgical complications. The causes of graft loss were
arterial thrombosis (6/13), venous thrombosis (5/13) and
hemorrhage (2/13). Although the authors mentioned that
they used both unilateral and bilateral techniques in their
DKT series, they did not specify which technique was used
in patients who developed surgical complications or graft
loss.

Lymphocele is an important surgical complication that can
contribute to morbidity in the early posttransplant period.
Its incidence reportedly varies widely (from 0.6 to 36%) af-
ter kidney transplantation (26). In our experience of UDKT,
using the external iliac artery for both arterial anasto-
moses (69%) helped us to avoid the need for a wider
dissection of the lymphatics, thus limiting the incidence

of lymphocele. The number of lymphoceles that required
surgical treatment was comparable between the two
groups.

Urological complications, such as fistula, ureteral necro-
sis and stenosis, are other important issues after kidney
transplantation, both in the early and late periods of follow-
up. We observed two cases of stenosis of the uretero-
neocystostomy in Group 1, which was comparable with
Group 2, and no urinary leaks in either group. However,
in the UDKT group, one of the two patients required re-
operation, which was surgically more difficult than after
the classical SKT. The other patient required re-positioning
of the double J stents in both ureters through nephros-
tomies. Despite the feasibility of the unilateral technique,
it is wise to consider that any eventual re-operation, such
as ureteral re-anastomosis or allograft nephrectomy, might
be technically more difficult than after SKT or bilateral
DKT.

When the mean ages of the donors (72.1 ± 5.7) and re-
cipients (61.7 ± 5.6) in the UDKT group (Group 1) are con-
sidered, our patient and nondeath censored graft survival
rates at 3 years were excellent (95.6 and 94.4%, respec-
tively) and were comparable to those in the SKT group
(Group 2) (Figures 3 and 4). Some centers discourage
the use of kidneys from older donors, but the results in
the present series and those in a recently published mul-
ticenter study using donors >70 years of age (27) indi-
cate that careful selection of marginal donors and proper
donor–recipient matching can achieve an optimal outcome
in terms of patient and graft survival and renal function,
even with kidneys from donors in their eighth decade.

In conclusion, the present study reports the largest se-
ries of unilateral positioning of DKT using ECD (marginal)
kidneys in the literature. UDKT can reduce the operating
time and surgical trauma in comparison to classical bilateral
DKT, leaving the contralateral iliac fossa intact for further
transplantation procedures (17). UDKT is associated with
a comparable surgical complication rate as SKT without
increasing the incidence of RVT or the length of hospital
stay. In addition, the unilateral technique can be performed
using kidneys with multiple arteries and veins. Patient and
graft survivals at 3 and 5 years posttransplantation are no
different between recipients of UDKT and recipients of
SKT. Extraperitoneal unilateral positioning of two kidneys
from ECD donors through a single Gibson incision is fea-
sible and is not associated with an increased risk to the
recipient.
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