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Abstract
Purpose of Review Nowadays many ESRD patients awaiting kidney transplantation have known unsuitable iliac vessels for
vascular anastomosis, due to severe atheromatosis, occupied iliac fossa, or other uncommon vascular abnormalities. In these
cases, orthotopic kidney transplantation (OKT) could be the solution.
Recent Findings Since the update on OKT published in 2010, no more large series have been reported. Some small series or case
reports being described in the literature. The orthotopic position has shown good recipient and graft results with acceptable
complication rate in selected patients. This technique permits the possibility of kidney transplantation, in patients unfit for
heterotopic kidney transplantation (HKT), and consequently the avoidance of the dialysis treatment.
Summary In this paper, we review what is new in the literature, analyzing indications, technique, and results of this surgical
approach.
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Introduction

Kidney transplantation is the treatment of choice for patients
with end stage renal disease (ESRD) because of the proven
better survival and quality of life [1].

Nowadays the frequency of high-risk kidney transplantation
from both the medical and surgical point of view has increased
considerably, because of the higher recipient age combined
with the presence of multiple comorbidities. ESRD itself and
dialysis treatment can produce vascular deterioration, with a
high prevalence of severe aortoiliac calcifications. Pre-surgical
donor and recipient evaluation is essential to plan the surgery
and to obtain the best possible results. During recipient image
work-up, we can find patients with important arteriosclerosis in
the iliac arteries, multiple previous kidney transplantation, un-
suitable pelvic veins for kidney drainage, and other vascular
abnormalities that make them unsuitable for heterotopic kidney

transplantation (HKT) in the right or left iliac fossa. In this
scenario, the orthotopic position opens up the viability of kid-
ney transplantation in selected patients.

Initially, orthotopic kidney transplantation (OKT) was de-
veloped as an evolution of a surgery described to treat reno-
vascular hypertension [2]. The OKT patients performed at the
beginning were mostly fit, young, and without atheromatosis,
as at that moment the indication for OKT was elective [3••].
During this period, the surgeons gained experience and the
technique was consolidated, this has permitted continuity over
time. To date, scarce literature about this surgical approach has
been published. The aim of this article is to review the infor-
mation regarding OKT, as well as to describe the surgical
technique from its origins in the 1970s till today. Also, we
include a description of the results published for OKT.

Surgical Technique

In 1978, Gil-Vernet et al. developed an extra-peritoneal ap-
proach to treat renovascular hypertension. Via a retroperitone-
al approach, the splenic artery was used for kidney revascu-
larization bypassing the stenotic segment of the artery. With
this technique, excellent results were obtained [2]. Later,
pushed to improve initial kidney transplant surgeries and to
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avoid the secondary effects of using the hypogastric artery,
they adapted this technique to renal transplant surgery.

The original surgical procedure described by Gil-Vernet
et al. uses an extra-peritoneal approach to perform the ne-
phrectomy and reach the splenic artery for renal vasculariza-
tion. The kidney is released from its perirrenal fat, and a care-
ful dissection of the vascular pedicle is carried out. The native
renal vein must be gently liberated up to the bifurcation in the
renal hilum. The dissection of the different branches of the
vein will allow us to reduce the discordance in size between
both veins, the graft and the native kidney, and to ensure
adequate blood drainage.

The urinary system is also carefully dissected trying to
preserve ureter vascularization. We have to reach the calyxes
in order to get the maximum diameter for the anastomosis
[3••] (Fig. 1).

Both vascular anastomosis are performed in an end to end
fashion, while the ureter is anastomosed using uretero-uretal,
uretero-pyelic, or pyelo-pyelic anastomosis. A double J stent
and a Gil-Vernet nephrostomy are placed (Fig. 2).

Other approaches for renal vascularization have been de-
scribed in the literature. One possibility is to use the native renal
artery when possible. Usually, ESRD patients have atrophic kid-
neys because of the terminal condition, and this translates to a
small diameter of the renal artery. These small vessels do not

offer sufficient blood supply for a healthy kidney, which means
that an alternative artery must be used (splenic artery). In some
patients, for example patients in a pre-emptive situation or those
with non-atrophic kidneys, the native renal arterial flow could be
sufficient for revascularization.

In cases where the splenic artery does not offer enough
blood supply, an end to side anastomosis to the aorta or even
anastomosis to the inferior mesenteric artery has been de-
scribed [4••, 5, 6]. One group from Canada recently described
their experience and technique for OKT in three patients with
inferior vena cava disease. In this series, two kidneys were re-
vascularized with the common iliac artery using a graft inter-
position to gain length. During the postoperative period, the
most important problem was wound infection, with good kid-
ney function at 3 years [7•].

Indications

As mentioned before, this technique was first developed as an
elective indication. In the Gil-Vernet series, 96% of patients
were young without atheromatosis or other vascular abnor-
malities [3••]. In the update paper published 20 years later,
this proportion changed, and 70.6% of cases were imperative
OKT because of severe atheromatosis or bilateral retained
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Fig. 1 a Native vein and urinary
tract dissection. b Splenic artery
through the parietal peritoneum

b ca

Fig. 2 a End-to-end vein anasto-
moses. b End-to-end arterial
anastomoses. c Pyelo-pyelic
anastomoses
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iliac fossae [4••]. The indications for OKT in other published
small series are mostly due to severe atheromatosis, occupied
iliac fossae, inferior vena cava thrombosis, or urinary diver-
sion [5, 6, 7•].

Recently, a new possible indication for OKT has appeared.
The diagnosis of small renal cell carcinoma (RCC) in the
native kidney in ESRD patients is quite frequent. A risk factor
for RCC is the existence of acquired renal cystic disease
(ARCD) that is directly related to the ESRD situation and
duration of dialysis [8]. Consequently, the ESRD population,
especially patients on dialysis treatment, has a higher risk of
developing renal cell carcinoma compared with the general
population. The estimated prevalence of RCC in ESRD pa-
tients on dialysis is 3–4% which corresponds to a rate 100
times more frequent than in the general population, and this
risk is maintained after kidney transplant [9].

These tumors are usually low grade and stage tumors that
permit immediate kidney transplantation [10]. In this scenario,
it is feasible to plan a simultaneous native nephrectomy and
OKT. After our published update paper, we performed a left
living donor OKT due to the detection of an incidental left
renal tumor during a living donor kidney transplantation
work-up. The patient was a 47-year-old male in a pre-
emptive situation, and the CT scan described a small renal
tumor (Fig. 3). To avoid dialysis, we decided to perform si-
multaneous nephrectomy and OKT. The pathology report
showed a low-grade papillary renal cell carcinoma and
ARCD. The surgery proceeded without complications, and
after 5 years, the patient still has excellent kidney function
and no tumor recurrence (Fig. 4). This same situation has been
published recently by the group of Novotny et al. in their case;
a young woman with a diagnosis of bilateral incidental RCC
in the native kidneys underwent a bilateral nephrectomy si-
multaneously with OKT. The surgery was done through a
midline laparotomy incision, and the vascular sutures were
performed in a termino-terminal fashion to the left native renal
vessels [11].

Another described indication for OKT refers to those pa-
tients with a previous bladder tumor that required cystectomy

and urinary diversion such as ileal conduit or neobladder, with
or without unsuitable pelvic vessels for transplantation. The
rationale to use OKT is to avoid the dissection of the iliac
vessels, which can be very challenging after lymphadenecto-
my for oncological reasons.

OKT is still a possibility, but some variation of the urinary
anastomosis must be observed. The issue in these cases is that
the native ureter’s vascularization can be impaired due to the
lack of perfusion from below. The nephrectomy can result in
an ischemic native ureter, so an anastomosis between the
grafted ureter and the native urinary pathway can develop
stenosis. In this situation, we recommend direct anastomoses
to the ileal conduit or neobladder using the donor’s ureter,
although the graft ureter is longer than usual, an ischaemic
events can also occur.

In our series, we faced this situation in two patients with
previous neobladder and unsuitable iliac vessels for HKT.
Both cases were dealt with similarly. One of the cases was a
63-year-old man with a previous cystectomy and neobladder
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Fig. 3 AngioCT scan. a Aortoiliac territory. b Splenic artery. c RCC

Fig. 4 AngioCT scan 5 years after OKT
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10 years ago. The OKTwas indicated due to severe aortoiliac
atheromatosis and bilateral iliac arterial stenosis (around 50%)
(Fig. 5). In this case, the arterial anastomosis was performed
using the native left renal artery because an excellent flowwas
seen intraoperatively. For the ureteroneocystostomy, a direct
anastomosis to the neobladder was made through an elonga-
tion of the lumbotomy incision. After 5 years, the patient
remains alive, with excellent quality of life and a creatinine
of 1.6. Figure 6 shows the CT scan 4 years later. Hevia et al.
have reported OKT because of previous urinary diversion. In
their series, three of nine OKTs were carried out because of a
previous ileal conduit without vascular abnormality, obtaining
good results [5]. Performing an OKT in a patient with good
iliac vessels could be considered controversial, mainly due to
the increased technical difficulty and the higher risk of com-
plications, while HKT into an ileal conduit or continent uri-
nary diversion has been described previously with excellent
results [12–14].

As a curiosity, in our series, we faced a case of a double
ureter for anOKT patient that was detected intraoperatively. In
this case, a direct anastomosis to the bladder was performed.
The patient presented with a postoperative delayed graft func-
tion (DGF) with a good final result, without developing any
ureteral complication.

Results

Available data on OKT is very scarce, and we currently do not
have adequate comparative studies between OKT and HKT
that could provide evidence on when to use either of them.
Despite that, it seems reasonable to maintain the indication of
OKT for those patients where HKT is not feasible. All pub-
lished data confirm the feasibility of the technique with an
acceptable complication rate [4••, 5–7, 15, 16].

As wementioned before, the largest series of OKTwas first
published in 1989 by Gil-Vernet et al. counting 139 patients
[3••], with a final total of 223 OKT in the update review 2010
[4••]. The two-era comparison showed no difference in graft
survival, but a higher mortality rate during the second period
due to the older age of the population, with higher associated
comorbidities. In the update paper, they did not find signifi-
cant differences between OKT and HKT in terms of overall
graft and patient survival. The different published series (see
Table 1) agree that OKT has a significant incidence of post-
operative complications, with a higher reintervention rate. The
most frequent complication was urinary fistula or stenosis, but
with a similar percentage as reported in HKT [17, 18]. One of
the small published series described a higher incidence of
wound infection [7•]. Probably the higher incidence of
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Fig. 5 AngioCT scan. a
Aortoiliac territory. b Splenic
artery

Fig. 6 AngioCT scan. OKTwell
perfused and renal vein
anastomoses
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postoperative complications is related to the recipient’s condi-
tion whereby HKTwas discarded. Graft survival is acceptable
in all published data avoiding dialysis in unfit HKT patients.

Conclusions

OKT is a good option in selected patients unfit for HKT.
Postoperative complications are higher than in HKT.
Functional results are comparable with HKT.
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Table 1 Number of OKT and indications by center

Author N Indication

Gil-Vernet 139 Elective

Musquera 84 Atheromatosis

Hevia 9 Vascular/urinary diversion

Paduch 5 Atheromatosis

Rodrigues 4 Vascular/urinary diversion

Chan 3 Inferior vena cava disease

Novotny 1 RCC in the native kidney

Sasaki 1 Ateromatosis
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