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ABSTRACT

Purpose: To determine graft and patient survival and adverse events in patients who undergo
orthotopic kidney transplantation.

Methods: We performed a systematic review and meta-analysis. We search in Medline,
Embase, and Central from inception to nowadays. We included observational studies with
patients who undergo orthotopic kidney transplantation. The primary outcomes were overall
patient and graft survival. We pooled the information in a frequency meta-analysis with a 95%
Cl. We analyzed bias with the STROBE statement.

Results: Of the 106 papers initially retrieved, four met the inclusion criteria. Vascular and
urinary tract complications were reported in 19% and 15%, respectively. The overall patient
survival was 92% 95%CI (88% to 95%), 12 = 0%, and the overall graft survival was 88% 95 Cl
(83% to 91%), 12 = 0%.

Conclusion: Our analysis showed a high survival rate in patients and kidney grafts after
orthotopic kidney transplantation, with a similar complication rate compared to
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a heterotopic kidney transplant.

Introduction

Currently, End-Stage Renal Disease (ESRD) is
a worldwide highly prevalent condition, especially for
those patients with comorbid conditions such as dia-
betes, obesity, and hypertension [1,2]. In these
patients, the endothelium damage with subsequent
atherosclerosis and vascular stenosis makes it not sui-
table for heterotopic kidney transplantation [3].

Kidney transplants had played an important and
relevant role in the past few decades, since 1954
when Joseph Murray performed the first successful
[4]. In addition, with the constant evolution of immu-
nosuppressive therapy, and the improvement of the
surgical technique, the list of contraindications has
decreased. Consequently, we have a high percentage
of patients ongoing for the third and fourth kidney
transplants [5].

Sometimes, heterotopic kidney transplantation is
not possible because of retained bilateral iliac fossa
for a previous kidney transplant, urinary diversion, or
vascular alterations. Accordingly, an orthotopic kidney
transplant (OKT) might be an excellent alternative [6].

The orthotopic kidney transplant was first described
by Gil-Vernet et al. in 1989 and consisted of implanting
the kidney graft through a retroperitoneal approach,
mainly using the left renal vein, the left renal pelvis-
ureter, and the splenic artery [7,8]. This Technique

requires more surgical skills in comparison with the
heterotopic kidney transplant; hence, currently, only
a few centers manage this operation.

Nevertheless, controversy exists about managing
a patient with a contraindication for using the iliac
fossa for the implantation because there are only a few
publications about orthotopic kidney transplants.
Accordingly, the long-term results are not well known,
and the technique requires a highly skilled surgeon.

In the literature there are few series of OKT, the
largest has 216 cases. Therefore, this study aimed to
determine the adverse events and graft and patient
survival in patients who undergo orthotopic kidney
transplantation.

Methods

We performed this review according to the recommen-
dations of the Cochrane Collaboration [9] and follow-
ing the PRISMA Statement [10].

Eligibility criteria

Study designs: We included observational studies.
Participants: Studies including patients who
undergo orthotopic kidney transplantation.
Primary outcome: Overall survival and graft survival
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Secondary outcome: Adverse effects

Timing: For all outcomes, studies should have at
least a one-month follow-up.

Exclusion criteria: We excluded case series with less
than four patients and a single case report. No lan-
guage restrictions were applied.

Information sources

We searched MEDLINE (OVID), EMBASE, LILACS, and
the Cochrane Central Register of Controlled Trials
(CENTRAL) from inception to nowadays (Appendix 1).
To ensure literature saturation, we will scan references
from relevant articles identified through the search,
conferences, thesis databases, Open Grey, Google
Scholar, and clinicaltrials.gov. We will contact authors
by e-mail in case of missing information. There will be
no setting or language restrictions.

Data collection

Two researchers reviewed each reference by title and
abstract. Then they scanned full texts of relevant stu-
dies, applied pre-specified inclusion criteria, and
extracted the data. Disagreements were resolved by
consensus, and when the disagreement could not be
solved, a third reviewer dissolved the conflict.

Using a standardized form, two trained reviewers
independently extracted the following information
from each article: study design, geographic location,
authors’ names, objectives, inclusion and exclusion
criteria, sample size, losses to follow up, timing, out-
comes, and association measures.

Risk of bias assessment

We used the STROBE statement to assess the risk of
bias.

Data analysis/Synthesis of results

The statistical analysis was executed in R. We per-
formed a meta-analysis of proportions with the com-
mand metaprop and the method inverse (logit
transformed proportions). Information was pooled
with a random effect meta-analysis according to the
heterogeneity expected. A priori, We considered a high
clinical heterogeneity and a wide proportion of varia-
tion among studies. In addition, the results were
reported in forest plots of the estimated effects of the
included studies with a 95% confidence interval (Cl).
Finally, heterogeneity was evaluated using the I? test.
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For the interpretation, we determined that the values
of <50% and >50% in the I test corresponded to low
and high levels of heterogeneity, respectively.

Sensitivity analysis

We performed sensitivity analysis, extracting weighted
studies and running the estimated effect to find
differences.

Subgroup analysis

None

Results
Study selection

We found 106 studies with search strategies described
previously. After duplicate exclusion and full-text eva-
luation, four studies met inclusion criteria [2,6,11,12] in
qualitative and quantitative analyses. One center had
two publications [7] (Figure 1).

Characteristics of included studies

We included four studies, which comprised 243
patients. Three of them were from Spain, one from
the United States of America. Male was the predomi-
nant patient’s gender, with a mean age of 47.5 years
(Range 4.2 to 73.6). The terminology used for ESRD
etiology was not the same in these studies. The ortho-
topic kidney transplant indications were primarily
severe iliac atherosclerosis; nonetheless, Musquera
et al. presented a comparison between two periods,
where during the first period 84.8% of the cases were
performed in an elective indication [6,7]. The graft
proceeded in most cases from deceased donors
(Table 1).

Risk of bias

There was an unclear risk of bias for the objective,
participants, and study design since there was no
information regarding these items. Two studies (De
Gracia et al. and Paduch et al) reported the
patient’s information; however, there was not an
appropriate description of the statistical analysis
[11,12]. The rest of the items were classified as low
risk of bias since they were appropriately described
(Table 2).
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104 records

No additional

identified records
through identified
database through other
searching sources

!

removed

100 records after duplicates

100 records
screened

Eight full-text
articles assessed
for eligibility

.| information in poster

Four studies
included in
qualitative
synthesis

Four studies
included in
quantitative
synthesis
(meta-analysis)

Figure 1. Flowchart of included studies.

Outcomes

Follow up

Postoperative follow-up varied according to the
author, Hevia, et al. presented a mean follow-up of
91.8 months, Paduch, et al. from six months to five
years, De Gracia et al., 24 months, while Musquera
et al.,, with the longest follow-up of 20 years.

92 records
excluded (No
outcome,
preclinical
studies)

Four full-text articles
excluded (No enough
cases (1), Repeated
cases by the same
work group (2), no

(1)

Overall patient and graft survival

The four included papers described overall patient
and graft survival. We found a pooled frequency of
92% 95% Cl (88% to 95%); 12 = 0% for patient
survival (Figure 2a) and a pooled frequency of 88%
95% Cl (83% to 91%); 12 = 0% graft survival
(Figure 2b).



Table 1. Characteristics of included studies.
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Study n Age Gender Indication of OKT Type of Donor
Musquera, 139 36 yr (11-67) No Data Elective surgery (100%) Living Donor (63%);
2010 A Deceased Donor
(37%)
Musquera, 84 46.7 yr (4.2-73.6). 68 M /16 F. Severe iliac atherosclerosis (41.7%), bilaterally retained iliac Living Donor (7.1%)
2010 B fossae from a previous kidney transplant (28.9%), elective Deceased Donor
indications for OKT (14.5%) (92.9%)
Hevia 2014 9 485 yr(23.6-63.4) M(78%) F (22%) Unsuitable lliac Region (67%) (occupation by previous Deceased Donors
transplants, severe atheromatosis, thrombosis), LUT (100%)
abnormalities/ Urinary Diversion (33%)
De Gracia 6  50.1yr (41-62) M (4) F (2) Severe iliac atherosclerosis (83.3%), bilaterally retained iliac Deceased Donors
2007 fossae from a previous kidney transplant (16.6%) (100%)
Paduch 5 56 yr (47-69) M (4) F (1) Severe iliac atherosclerosis (40%), bilaterally retained iliac fossae Deceased Donors
2001 from a previous kidney transplant (40%%), aortoiliac (60%) living

occlusion (20%)

donor (40%)

20KT: Orthotopic kidney transplant, LUT: Lower urinary tract.

Secondary outcomes

We found 19% and 15% of vascular and urinary com-
plications, respectively. Kidney transplant outcomes
are described in Table 3.

Sensitivity analysis

Although the more weighted study was Musquera
et al. 2010, results did not significatively changed
when performing the sensitivity analysis.

Discussion

Orthotopic kidney transplantation has been reserved
for those patients with contraindication for heteroto-
pic one, due to atheromatosis, vascular abnormalities,
or even urinary tract problems, becoming an excellent
and safe alternative to heterotopic transplantation.
The current systematic review and meta-analysis
show a high survival rate in patients who underwent
orthotopic kidney transplantation with a 92% overall
patient survival, with an overall graft survival rate of

Table 2. Risk of bias assessment. The Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) table. Green: fully answered, Yellow: moderately,

and Red: not described.

Item

No Description

Title and abstract

Background/rationale

Objectives

Musquera,
2010

Hevia, |De Gracia,|Paduch,
2014 2007 2001

Study design

Setting

Participants (Methods)
Variables

Data sources/measuremen

Bias

Study size

Quantitative variables
Statistical Methods
13* |Participants (results)

Slala e e [N|o o |s |w (N [=

14* |Descriptive data

15* |Outcome data

16 |Main results

17 |Other analyses

18 |Key results (Discussion)

19 [Limitations

20 _|Interpretation

21 |Generalizability
22 [Funding
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a

Study Events Total Weight IV, Random, 95% CI
Musquera 2010 206 223 89.9%

Hevia 2014 9 9 27% 1.00[0.66; 1.00]
De Gracia 2007 5 6 4.8% 0.83[0.36; 1.00]
Paduch 2001 5 5 26% 1.00[0.48; 1.00]

Total (95% CI) 243 100.0%

IV, Random, 95% CI

0.92 [0.88; 0.95] -

0.92 [0.88; 0.95] <

Heterogeneity: Tau® = 0; Chi® = 0.73, df = 3 (P = 0.86); I = 0% ! ! ' ' ! !

0 02 04 06 08 1

b

Study Events Total Weight IV, Random, 95% CI IV, Random, 95% CI
Musquera 2010 195 223 93.1% 0.87[0.82; 0.91] -
Hevia 2014 8 9 34% 0.89[0.52; 1.00] :
De Gracia 2007 6 6 1.8% 1.00[0.54; 1.00]

Paduch 2001 5 5 1.7% 1.00[0.48; 1.00]

Total (95% CI) 243 100.0% 0.88 [0.83; 0.91] <>
Heterogeneity: Tau’=0; Chi’=0.28, df = 3 (P =0.96); 1> = 0% ! ! I J I !

0 02 04 06 08 1

Figure 2. (a) Forest plot of overall survival. (b) Forest plot of graft survival.

Table 3. Secondary outcomes forest plots.

Number of
Outcome studies  Frequency  95%Cl 12
Overall Survival 4 92 88 to 95 0%
Overall Kidney Graft 4 88 83 to 91 0%
Survival
Delayed Graft Function 3 20 08to43 0%
Trasnplantectomy 3 6 03 to 10 0%

Vascular Complications

Vascular Complications 4 19 07 to 44 80%

Arterial Stenosis 4 10 02to37 79%

Arterial Trombosis 4 6 02to 15 36%
Urinary Complications

Urinary Complications 4 15 11 to 20 0%

Urinary Fistula 4 7 05to 11 0%

Urinary Obstruction 4 5 0Tto15 42%

88%. This rate is considerably high, especially in
a setting of patients with increased mortality risk due
to multiple comorbidities [2].

Delayed graft function (DGF) was found in 20% of
cases, similar results obtained by other authors, such
as Seth et al. who conducted a retrospective study of
95 transplant patients, where they found 21% DGF
[13,14]. Risk factors for DGF are several, related to the
donor (donation after brain and cardiac death, cold
ischemic time, shipping distance, donor age, BMI,
race, right donor nephrectomy and open nephrect-
omy), to the recipient (time before transplantation in
dialysis, previous kidney transplants, panel reactive
antibody, ABO incompatibility, history of diabetes,
BMI, recipient sex, and race) and to perioperative

risk factors (induction medications and types of
anesthetics) [15]. The lack of data in the studies
about primary graft dysfunction did not allow us to
draw a strong conclusion.

On the other hand, the rate of vascular complica-
tions in heterotopic kidney transplants is around 3-
15% according to some published series [13,14,16],
while in our patients it achieves slightly higher results
with 19%, with arterial stenosis and vascular thrombo-
sis being most complications with 10% and 6%, respec-
tively. Others vascular complications corresponded to
arterial bleeding due to technical failure and venous
thrombosis.

The most frequent cause of vascular stenosis in the
literature is due to technical failure, generally located
at the level of the anastomosis. Other associated
causes are vascular injury during preservation or due
to the use of clamps, and torsion, kinking or angulation
of the artery and possibly atherosclerosis [17]. Being
the probable causes of the rate of arterial stenosis in
our study, since, as we have commented, they are
patients with important vascular deterioration. Some
authors presented the management, from angioplasty,
open surgery to transplantectomy.

In addition, we found a similar rate of urinary com-
plications in both groups, being 15% in orthotopic
kidney transplantation and 1-15% in heterotopic
transplantation, according to some published series.
Urinary fistula and obstruction are the two most fre-
quent categories [18,19]. Ureteral obstruction/



stenosis is associated with technical failure or surgical
complications, such as hematomas, lymphoceles in
the early postoperative period, while in late stenosis
the etiology remains more uncertain, associated with
factors such as DGF, ureteral duplication, donor age,
number of the arteries and the presence of urinomas
[20]. Although the incidence of ureteral complications
has decreased recently due to improvements in
extraction techniques, knowledge and preservation
of the ureteral vasculature, and the proper use of
double-J catheters, this is especially important when
a kidney is removed with surgical purposes, especially
for orthotopic transplant, where the proximal portion
of the native ureter is used, which has its proximal
irrigation affected, and is also where the anastomosis
is performed.

Although case reports were not included, we also
wanted to describe a few characteristics from them.
Three manuscripts reported cases from young peo-
ple with specific conditions indicating the orthotopic
transplant, such as multiple pelvic arteriovenous
malformations, congenital abnormalities, multiple
pelvic and abdominal surgeries, and twin pregnancy
[18,21,22]. In addition, two papers described people
older than 60 years with multiple comorbidities and
severe aortoiliac atherosclerosis [23,24]. Rodrigues
et al. described four cases (two young people and
two older than 60 years old) with severe athero-
sclerosis [25]. Furthermore, Chan et al. showed
three patients (two young and one older than
60 years old) with inferior vena cava (IVC) thrombo-
sis or stenosis [26]. On the other side, Novotny et al.
described a patient with a papillary renal cell carci-
noma recurrence who underwent radical nephrect-
omy, along with an OKT [27]. Unfortunately, all those
case reports did not show any overall or kidney
survival information and associated complications.

Recommendations

In the first place, all patients who undergo a renal
transplantation must have their vascular anatomy eval-
uated by Angio CT scan, to confirm the possibility of
performing a heterotopic transplant. Furthermore, if it
is contraindicated, to assess the feasibility of an ortho-
topic transplant, before excluding from the transplant
list.

Secondly, since orthotopic renal transplantation is
an option for patients with a contraindication for het-
erotopic transplantation, because of atheromatosis,
vascular abnormalities, or even urinary tract problems,
it is technically complex, so it is recommended with
a previously detailed technique study, and, accord-
ingly, perform them in high-volume centers.
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Strengths and limitations

Our main limitations were that we only found four
studies that met the eligibility criteria, mostly Spanish
papers. Furthermore, the two longest series reported
are from the same center.

Secondly, there was a high clinical heterogeneity
due to the complexity and specificity of the procedure,
requiring a certain level of expertise. Subsequently,
these results should not be extrapolated to every
team implementing this procedure.

Conclusion

Orthotopic kidney transplantation is a feasible, safe,
and reproducible alternative in patients with contra-
indication for heterotopic transplantation, with low
rate of complications, and a high rate of recipient and
graft survival. Nonetheless, we need more studies to
accomplish these critical outcomes.

Disclosure statement

No potential conflict of interest was reported by the
author(s).

ORCID

Herney Andrés Garcia-Perdomo
0001-6945-8261

http://orcid.org/0000-

References

[1]1 Anderson CAM, Nguyen HA. Nutrition education in the
care of patients with chronic kidney disease and
end-stage renal disease. Semin Dial. 2018;31(2):115-121.

[2] Hevia V, Gémez V, Alvarez S, et al. Orthotopic kidney
transplant: a valid surgical alternative for complex
patients. Curr Urol Rep. 2015;16(1):1-5.

[3] Malyszko J. Mechanism of endothelial dysfunction in
chronic kidney disease. Clin Chim Acta. 2010;411(19-
20):1412-1420.

[4] Barry JM, Murray JE. The first human renal transplants.
J Urol. 2006;176(3):888-890.

[5] Izquierdo L, Peri L, Piqueras M, et al. Third and fourth
kidney transplant: still a reasonable option. Transplant
Proc. 2010;42(7):2498-2502.

[6] Musquera M, Peri LL, Alvarez-Vijande R, et al.
Orthotopic kidney transplantation: an alternative sur-
gical technique in selected patients. Eur Urol. 2010;58
(6):927-933.

[7]1 Gil-Vernet JM, Gil-Vernet A, Caralps A, et al. Orthotopic
renal transplant and results in 139 consecutive cases.
J Urol. 1989;142(2 1):248-252.

[8] Musquera M, PeriL, Alvarez-Vijande R, et al. Orthotopic
Renal Transplantation: indication, Technique and
Outcomes. Curr Urol Rep. 2020;21(2). DOI:10.1007/
$11934-020-0965-6


https://doi.org/10.1007/s11934-020-0965-6
https://doi.org/10.1007/s11934-020-0965-6

218 e C. A. CASTILLO-DELGADO ET AL.

(9l

(o

[11]

[12]

[13]

[14]

[15]

[1e]

(171

[18

[

19l

[20]

[21]

[22]

Higgins JPT, Thomas J, Page MJ, et al. Cochrane
Handbook for Systematic Reviews of Interventions.
John Wiley & Sons;2019:694.

Liberati A, Altman DG, Tetzlaff J, et al. The PRISMA state-
ment for reporting systematic reviews and meta-analyses
of studies that evaluate healthcare interventions: expla-
nation and elaboration. BMJ. 2009;62:339.

Paduch D, Barry J, Arsanjani A, et al. Indication, surgical
technique and outcome of orthotopic renal
transplantation. J Urol. 2001;166(5):1647-1650.

de Gracia R, Jiménez C, Gil F, et al. Orthotopic renal
transplant: our experience. Actas Urologicas Espanolas.
2007;31(10):1123-1128.

Fananapazir G, Troppmann C. Vascular complications
in kidney transplant recipients. Abdom Radiol. 2018;43
(10):2546-2554.

Aktas S, Boyvat F, Sevmis S, et al. Analysis of vascular
complications after renal transplantation. Transplant
Proc. 2011;43(2):557-561.

Bahl D, Haddad Z, Datoo A, et al. Delayed graft func-
tion in kidney transplantation. Curr Opin Organ
Transplant. 2019;24(1):82-86.

Ayvazoglu Soy EH, Akdur A, Kirnap M, et al.
Vascular complications after renal transplant: a
single-center experience. Exp Clin Transplant.
2017;15:79-83.

Buturovi¢c-Ponikvar J, Cerne S, Arnol M, et al. Early
kidney graft size and Doppler parameters are asso-
ciated with kidney graft function 1 year after
transplantation. Transplant Proc. 2010;42
(10):4026-4029.

Marki¢ D, Ogui¢ R, Krpina K, et al. Kidney transplanta-
tion using a colon pouch (Mainz pouch Ill): a case
report. Croat Med J. 2019;60(6):545-551.

Markic D, Valencic M, Medico P. ORTOTOPNA
TRANSPLANTACIJA BUBREGA - PRIKAZ BOLESNIKA.
Lijec Vjesn. 2014;136:87-89.

Herndndez Garcia E, Ruiz Fuentes MC, Gracia
Guindo MC, et al. Development of Ureteral Stenosis/
Obstruction in Kidney Transplant. Transplant Proc.
2020;52(2):527-529.

Ferri M, Russell JD, Whelan JP. Orthotopic
renal transplantation in a patient with a massive
pelvic arteriovenous malformation. J Urol.
2000;163:899.

Vega J, Videla C, Santis O, et al. Kidney transplan-
tation during a twin pregnancy. Case report and
review of the literature. CEN Case Rep. 2012;1
(1):43-409.

[23] Markic D, Valencic M, Maricic A, et al. Ortotopna trans-
plantacija bubrega-prikaz bolesnika orthotopic kidney
transplantation-a case report. Lije¢nicki vjesnik.
2014;136:1-2.

Sasaki H, Nakazawa R, Iwata T, et al. Orthotopic kidney
transplantation in an elderly patient with various
severe comorbid conditions: a case report. Transplant
Proc. 2017;49(10):2388-2391.

Rodrigues P, D'Império M, Campagnari M, et al.
Alternative grafting technique for patients unsuited
to heterotopic transplantation due to diseased pelvic
conditions. Urol Int. 2004;73(4):316-319.

Chan E, Sener A, McAlister VC, et al. Techniques -
orthotopic kidney transplantation in patients with dis-
eased inferior vena cavas. Can Urol Assoc J. 2019;13(5):
E154-E156.

Novotny R, Marada T, Chlupac J, et al. Simultaneous
living donor orthotopic renal transplantation and
bilateral nephrectomy for recurrent renal cell carci-
noma and renal failure: case report and review of
literature. Res Rep Urol. 2018;10:69-73.

[24]

[25]

[26]

[27]

Appendix Search Strategy

Medline (Ovid)

((orthotopic kidney transplant*).mp or (orthotopic renal
transplant*).mp or (orthotopic kidney graft transplant*).mp
or (orthotopic renal graft transplant*).mp) AND (survival.mp
or (overall survival).mp or complication*.mp or (adverse
effect*).mp or (adverse event*).mp).

Central (Ovid)

((orthotopic kidney transplant*).mp or (orthotopic renal
transplant*).mp or (orthotopic kidney graft transplant*).mp
or (orthotopic renal graft transplant*).mp) AND (survival.mp
or (overall survival).mp or complication*.mp or (adverse
effect*).mp or (adverse event*).mp).

Embase

(‘orthotopic kidney transplant*ti,ab or ‘orthotopic renal trans-
plant*ti,ab or ‘orthotopic kidney graft transplant*ti,ab or
‘orthotopic renal graft transplant*ti,ab) AND (survival:ti,ab or
‘overall survival'ti,ab or complication*:ti,ab or ‘adverse effect*":
ti,ab or ‘adverse event*’ti,ab).
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