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Abstract

The iliac fossa is themost commonly used site to place the graft in renal transplantation

in adults. However, iliac fossa may not be used in various conditions. Thus, orthotopic

renal transplantation becomes a viable alternative for these selected patients. Given

the technically challenging surgery and limited number of patients, data on the long-

term outcomes on this regard are scarce. This narrative review serves as an update on

the clinical outcomes after orthotopic renal transplantation, focusing on overall recipi-

ent survival and renal graft survival, as well as postoperative complications. We found

that studies to date showed a comparable survival rate in both recipients and renal

grafts in thepostoperative follow-upperiod after orthotopic renal transplantationwith

a lower complication rate compared to the published data on heterotopic renal trans-

plantation. The results of our review may encourage transplant centers to reevaluate

their policies to consider orthotopic renal transplantation as an alternative technique

in cases where heterotopic kidney transplantation is not possible.
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1 INTRODUCTION

Renal transplantation, if possible, is the most appropriate treatment

option inpatientswithend-stage renal disease (ESRD)as it has superior

short and long-term benefits for survival and quality of life com-

pared todialysis.1,2 Indications for renal transplantationhave gradually

expanded in recent decades based on the development of immuno-

suppressive therapy and the improvement of the surgical technique

since the first surgery that was performed in 1954.3 From the begin-

ning to day, iliac fossa has been the most commonly used location to

place the graft. On the other hand, complex situations may be encoun-

tered in which it is not suitable to perform conventional heterotopic

renal transplantation (HRT). These complex conditions includevascular

alterations (e.g., atheromatosis, iliac or vena cava thrombosis), unsuit-

able pelvic veins for renal drainage, retained bilateral iliac fossa due to

previous renal transplant, pelvic malformations, obesity or abnormali-

ties of the lower urinary tract (e.g., urinary diversion).2 In recent years,

it has been emphasized that orthotopic renal transplantation (ORT) is

a viable alternative for these patients who are not suitable for HRT,

although the surgery is technically challenging.4

Even though ORT was initially developed as a surgical treatment

for renovascular hypertension due to left renal artery stenosis in the

1970s, it has been used as an alternative to HRT for selected cases

in limited centers depending on the surgical experience gained over

time.4,5 Nevertheless, there is controversy for this technique as there

is limited data on the long-term outcomes in the literature.4 There-

fore, in this narrative review, our primary outcome was to observe

overall recipient survival and overall renal graft survival in this spe-

cial patient group undergoing ORT, whereas our secondary outcome

was to assess postoperative complications (e.g., vascular, urinary, and

others).

2 MATERIALS AND METHODS

For the present narrative review, PubMed, Web of Science, Scopus,

and Google Scholar databases were searched to identify all reports

published on ORT up to April 2023. The keywords used in our search

strategy were followings: (orthotopic kidney transplant OR orthotopic

renal transplant OR orthotopic kidney graft transplant OR orthotopic

renal graft transplant) AND (survival OR overall survival OR compli-

cation OR adverse effect OR adverse event). Additionally, the clinical

trial registries and relevant abstracts presented at annual confer-

ences including the EuropeanAssociation ofUrology and theAmerican

Urological Association were searched.

Observational studies with at least 1 month of postoperative clini-

cal follow-up data for patients undergoing ORT were included in this

narrative review. Single case reports, letters, editorials, replies from

authors, systematic reviews andmeeting abstractswere excluded from

this analysis, while no language restrictions were applied. In addition,

case serieswith a follow-upperiodofmore than several years, although

involving a small number of patients, were also included. The flowchart

of included articles is shown in Figure 1.

Two independent investigators performed the initial screening

based on the titles and abstracts of the papers to identify ineligible

reports. The full-texts of potentially relevant reports were scanned

based on pre-specified inclusion criteria. Disagreements on exclusions

were resolved through consensus with the senior author. The follow-

ing data were extracted from each article: study design, first author’s

name, publication year, number of patients, age, indications for ORT,

type of donor, follow-up duration, surgical options for anastomosis,

postoperative outcomes (overall recipient survival, overall renal graft

survival, delayed graft function, complications), and other association

measures.

3 RESULTS

3.1 Study selection and characteristics

After collecting a total of 820 publications, 109 articles remained after

the elimination of the duplicates. Further, a total of 90 articles were

excluded as per the study policy, and only 10 studies met the inclu-

sion criteria (Figure1). Full-text reviewswereperformedon tenarticles

comprising 269 patients for this narrative review.1,2,5–12

Six of the articles were from Spain, one from the United States, one

from Germany, one from Canada, and one from Japan. These studies

were published between 2001 and 2022. While gender was not spec-

ified in 123 patients, male predominance was found in the remaining

population (111 male, 35 female). The mean age of the 269 patients

included in this narrative review was 42.17 (range from 4.2 to 73.6)

years. The demographic characteristics, etiologies of ESRD, indication

ofORT, type of donor, and anastomosis techniques duringORT in these

patients are shown in Table 1. In these studies, severe iliac atheroscle-

rosis (56 of all 269 cases) appeared to be the main indication for ORT.

However, Musquera et al.2 performed ORT as an elective indication in

a significant part (130/207) of their cases. The graft was obtained from

deceased donors (54.6%) in most cases (147/269).

3.2 Overall patient and graft survival

After analysis of these ten articles,1,2,5–12 the average follow-up period

of all 269 patients included in this narrative review was 196.7 months

(16.3 years), while the patients provided by the study from Spain con-

stituted the majority. Therefore, it was not possible to access overall

survival rates beyond 1 year for all publications due to missing data.

However, the survival outcomes regarding overall recipient survival

and overall renal graft survival afterORT aswell as the rates of delayed

graft function and transplantectomy are described in Table 2.

3.3 Surgical complications

Postoperative complication rates for 269 patients included in this

narrative review are described in Table 2. The total rate of vascular
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F IGURE 1 Flowchart of included articles.
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complication was 9.9% as follows: arterial stenosis (9/269), arterial

thrombosis (7/269), severe vascular rejection (5/269), venous throm-

bosis (1/269), hypoperfusion (1/269), bleeding requiring transfusion

(1/269), and others (2/269). On the other hand, the total rate of uri-

nary complication was 8.5%. These included urinary fistula (17/269),

ureteral stricture (3/269), acute urinary retention (2/269), and vesi-

coureteral reflux (1/269). Additionally, various other complications

were reported at a much fewer rate (3.7%) such as surgical site

infection (3/269), graft lithiasis (3/269), pancreatic fistula (2/269),

obstructive lymphocele (1/269), and perigraft fluid collection (1/269).

4 DISCUSSION

Despite the longer graft survival duration when compared to previous

decades, there is a growing need for recurrent renal transplantation

as both the pool and the need for renal transplantation increase.13,14

Thus, a rise in both surgically and immunologically complex renal trans-

plantations. Regarding secondary or tertiary renal transplantation, in

challenging cases that are not feasible for HRT, ORT may be a use-

ful approach to consider with promising graft outcomes in the lack of

another surgical option despite a relatively high complication rate.7

According to the proponents of this technique,ORTmay simplify a sub-

sequent third transplantation attempt when needed.5 Additionally, it

preserves the upper urinary tract with its normal physiology since the

graft is placed in the relatively normal anatomical position.2,5

In the largest known ORT series to date, involving 207 patients

between1978and2009, nodifferences in overall patient survival at 20

years were reported between orthotopic and heterotopic renal trans-

plants (62.5% vs. 65.9%; p = .456). Similarly, no significant difference

was found in overall graft survival rates at 20 years between ortho-

topic and heterotopic renal transplants (34.5% vs. 29.2%; p = .092).2

In this cohort, the study term was also divided into two periods: the

first period from April 1978 to January 1987, and the second period

from February 1987 to September 2009. However, a higher mortal-

ity rate was seen in cases included in the latter study period possibly

due to the increasing selection of an older, unfit patient population as

transplant candidates (40.7% vs. 33.3% at 20-year follow-up, p = .031,

respectively). Nevertheless, this significant decrease in overall patient

survival which was observed in the last period, was not observed in

overall graft survival (35.9% vs. 30.3% at 20-year follow-up, p = .22,

respectively).2 In themore recent report of the same group, which also

included the cases who underwent ORT until 2021, overall graft sur-

vival rateswere 86%, 71%, and 68%at 1, 10, and 20 years, respectively,

whereas overall patient survival rates were 92%, 66%, and 60% at 1,

10, and 20 years, respectively.15

Delayed graft function is one of themost important factors affecting

overall graft survival. This rate was found to be 20%-21% in a few pub-

lications involving ORT cases.4,16 In the present narrative review, an

average rate of 23% ranging from 0% to 50%was observed for delayed

graft function. However, risk factors for delayed graft function aremul-

tifactorial, including donor, recipient, and perioperative parameters.17

Therefore, it is not possible to provide strong evidence because there is

a lack of data in several studies onprimary graft dysfunction.17 Besides,

it should be remembered that the definition of early graft dysfunction

differs between institutions.

Although different alternatives of surgical techniques have been

reported for vascular and urinary anastomoses, artery and vein anas-

tomoses were performed mainly to the splenic artery and renal vein

in most of the ORT cases of the last two decades, whereas uri-

nary tract anastomosis was mainly pyelo-pyelic and pyelo-ureteral

anastomosis.2,15

In several series of HRT, the rate of overall vascular complica-

tions was around 3%–15%.16–18 Among these, the most frequently

reported complications were as follows: arterial stenosis (2.8%), arte-

rial thrombosis (2.1%), perirenal hematoma (1.5%), venous thrombosis

(1.4%), hemorrhage (.8%).19 In the studies related to ORT, arterial

stenosis (3.6%–10%), arterial thrombosis (4.8%–6%), venous thrombo-

sis (1.1%–6%), and severe vascular rejection (1.1%) were particularly

reported as vascular complications, whereas the main postoperative

urinary complications included urinary fistula (11%–15%).2,4,15

One of the latest systematic reviews in this topic revealed the over-

all patient survival as 92% (ranged from 88% to 95%), and the overall

graft survival as 88% (ranged from 83% to 91%).4 These survival rates

are quite high, especially considering that patients undergoingORTare

at increased risk of mortality due to various comorbidities. It could be

considered that the significant increase in these rates may be due to

the developments in surgical techniques andmedical treatments in the

last decades regardless of the publication date of the studies. However,

this review should be criticized for not specifying how many years the

overall patient and graft survival rates have been. Further, this system-

atic review included only four papers published before 2014 whereas

fivemore recent articles published in 2016 and laterwere added to our

narrative review,1,7–9 and similar survival rates at thepostoperative1st

year were observed when compared to the previous studies.2,11

In the same systematic review comparing two transplantation

techniques head-to-head, the rate of overall vascular complications

following ORT was found to be slightly higher than those in HRT

series (19% vs. 15%).4 On the other hand, both ORT and HRT series

had a similar rate of urinary complications, including ureteral obstruc-

tion/stenosis (11.9%–15%) and urinary fistulas (2%–15%).15,20–22

According to our narrative review, total vascular and urinary compli-

cation rates in patients undergoing ORT (9.9% and 8.5%, respectively)

were even lower than previously reported rates.

Other complications besides the vascular and urinary systemswere

even uncommon.1,4,5 Graft lithiasis was present in 1.3% of ORT cases.

Previous reports indicated successful treatment with ESWL or open

pyelolithotomy.2 Unlike HRT cases, a pancreatic leakage is a specific

complication related to ORT. This condition may be caused by dissec-

tion of the splenic artery, which is close to the tail of the pancreas

anatomically. In a case series of nine patients, one patient devel-

oped a pancreatic leakage and was initially treated with percutaneous

drainage and finally underwent surgical pancreatic necrosectomy.5

Compatible with previous reports, we found other complications at a

much fewer rate (3.7%); these mainly included surgical site infection

(1.1%), graft lithiasis (1.1%), and pancreatic fistula (.7%).
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Clinical studies evaluating the surgical safety and efficacy of ORT

are not common in the literature. Majority of the papers include case

series with a small number (less than 5) and a short follow-up period

(less than a few months).2,4 The lack of data from clinical trials with

long follow-upperiods ismain limitationof this review.Additionally, the

high heterogeneity related to the surgical technique in publications on

ORT may also affect clinical outcomes. This is another limitation that

prevents us from reaching a robust interpretation. Besides, it should be

remembered that there were no control groups and indication for car-

rying out anORTwas largely based on the preferences of the surgeons

as an elective indication in the largest patient population included in

the review (130 of 207 cases).2

In conclusion, results of this narrative review showed a compara-

ble survival rate in both recipients and renal grafts following ORTwith

a lower complication rate compared to the data on HRT in the litera-

ture. Therefore, based on our findings, we conclude that all transplant

candidates for whom HRT is impossible should have their vascular

anatomy evaluated by CT angiography scanning before being removed

from the transplant list, since ORT is a feasible, safe, and reproducible

alternative for patients who are contraindicated for HRT.
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