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Abstract

Background and objective: Kidney transplant recipients (KTRs) have an increased
risk of developing genitourinary cancers, including prostate cancer (PCa), which
is expected to become more prevalent due to an aging KTR population. Thus,
knowledge of surgical outcomes, including treatment of PCa, within this unique
cohort is required.
Methods: Data of 62 KTRs undergoing radical prostatectomy (RP) between 2006 and
2023 at nine urologic transplant centers were analyzed. Complications were
assessed using the Clavien-Dindo classification. Perioperative outcomes were eval-
uated, and a follow-up was conducted. Overall survival (OS), biochemical recur-
rence–free survival (BRFS), and death-censored graft survival were determined
via the Kaplan-Meier method and log-rank testing.
Key findings and limitations: Overall, 50 open radical retropubic RPs and 12 robot-
assisted RPs (RARPs) were included. The intraoperative blood loss was lower after
RARP, but operative time was longer. Of the patients, 50% experienced no postop-
erative complication, and grade �3 complications were observed in 14.5%. There
was no graft loss related to RP. A histopathologic analysis revealed pN1 in 8.1%
and positive surgical margins in 25.8% of the cases. At a median follow-up of
48.5 mo, the median OS was 128 (95% confidence interval [CI] 71.2–184.8) mo,
BRFS was 106 (95% CI 55.8; 156.2) mo, and graft survival was 127
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(95% CI 66.7–187.3) mo. Limitations include the retrospective design, and varia-
tions between groups and centers.
Conclusions and clinical implications: Our findings support RP as a feasible and safe
treatment option for localized PCa in KTRs with acceptable oncologic outcome.
Special care is required in screening and awareness for the risk of understaging.
Patient summary: This study analyzed the safety and effectiveness of two prostate
cancer surgery methods—open and robot-assisted surgery—in the special group
of kidney transplant recipients. Both surgical methods were performed safely with
acceptable oncologic outcomes; however, sample size was too small to draw defi-
nite conclusions between the two operative methods.
� 2024 The Author(s). Published by Elsevier B.V. on behalf of European Association of
Urology. This is an open access article under the CC BY license (http://creativecommons.

org/licenses/by/4.0/).
1. Introduction 2006 and 2023. We collected relevant patient data from
Kidney transplantation (KT) is considered the therapeutic
gold standard for end-stage renal disease (ESRD), and signif-
icantly improves the quality of life and long-term outcomes
for recipients compared with dialysis [1]. In kidney trans-
plant recipients (KTRs), genitourinary cancers account for
themajority of all noncutaneous cancers [2]. Prostate cancer
(PCa) is one of its most common types at an incidence rate of
0.72–3.1% [1,3–5]. Over the next few decades, the number of
older KTRs is expected to increase due to a shift in demo-
graphics. Advances in technology and medicine lead to an
increase in life expectancy of about 20 yr for these recipients
[6]. Accordingly, the incidence of PCa in this subgroup will
presumably rise, increasing the need for precise treatment
options and therapy strategies concordantly [4].

However, the presence of a KT before PCa therapy poses
a clinical challenge due to the complexities associated with
prior dialysis, immunosuppression, pelvic tissue adhesions,
and the location of the graft in the iliac fossa, with potential
risks of direct and indirect injuries [6]. In localized PCa,
radiotherapy (RT) and radical prostatectomy (RP), including
open radical retropubic RP (ORRP), endoscopic extraperi-
toneal RP, laparoscopic RP, and robot-assisted RP (RARP),
are effective curative treatment options [1,6–8]. Minimally
invasive surgical approaches, such as RARP, have attracted
attention in recent decades due to their advantages in terms
of postoperative recovery and good functional and onco-
logic outcomes [1,9]. However, safety as well as clinical
and oncologic outcomes of RP for the subgroup of KTRs
should be explored in more detail as literature is lacking
large series [3,4,7,10–14]. In a recent retrospective compar-
ison of a KTR with a non-KTR cohort, Marra et al [15] found
a significant increase in postoperative complications at a
comparable oncologic outcome.

This multicentric retrospective analysis aims to investi-
gate the perioperative and oncologic outcomes of RP,
including ORRP and RARP, as a curative therapy of localized
PCa after KT, conducted at nine urologic transplant centers.

2. Patients and methods

2.1. Cohort

We retrospectively included adult patients who underwent
RP after KT at nine German transplant centers between
the medical records, including demographics, laboratory
parameters, and clinical and pathologic data including a
recent follow-up. Biochemical recurrence was defined as a
prostate-specific antigen (PSA) level of �0.2 ng/ml con-
firmed by two independent postoperative tests. The surgical
techniques for ORRP and RARP were performed as described
in the literature [4,16–19]. Pelvic lymphadenectomy (PLND)
was conducted upon surgeon’s decision. Postoperative com-
plications were assessed according to the Clavien-Dindo
classification (CDC) within 30 d [20]. This study was con-
ducted in accordance with the World Medical Association
Declaration of Helsinki and was approved by the ethics
committee of Charité – Universitätsmedizin Berlin on
12.12.2022 (approval number: EA1/252/22).
2.2. Statistical analysis

A statistical analysis was performed using IBM SPSS
(Armonk, NY, USA) Statistics 29. Mann-Whitney U tests
were used for an analysis of continuously coded variables,
and chi-square test was used for multiple nominal vari-
ables. Overall survival (OS), biochemical recurrence–free
survival (BRFS), and death-censored graft survival (GS) were
determined using the Kaplan-Meier method and log-rank
testing. We defined p < 0.05 to indicate statistical signifi-
cance. Four patients with dialysis dependency and graft fail-
ure before RP were excluded from the analysis of the
creatinine levels and GS.
3. Results

3.1. Patient characteristics

Overall, 62 patients were included, of whom 50 (80.6%)
underwent ORRP and 12 (19.4%) RARP. The median age at
RP was 63.5 (range 32–77) yr and the median body mass
index was 25.6 (range 19.1–33) kg/m2. Various forms of
glomerulonephritis were the most common ESRD-causing
disease with 62.9% (Supplementary Table 1). The median
number of antigen mismatches was 3 (range 0–6), and
51.6% of the grafts were located in the left iliac fossa. The
median prostate volume was 31 (range 10–85) ml at a pre-
operative PSA level of 6.5 (range 0–73.2) ng/ml. The median
number of tumor-positive biopsies was 4 (range 1–11), and
the most common Gleason scores were 7a in 34.5% and
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Gleason 6 in 27.6%. As depicted in Table 1, cT1c was most
prevalent in 30 (48.4%) and cT2a in nine (14.5%) cases.
Low- and intermediate-risk tumors according to D’Amico
were present in 21 (34.4%) patients each; 19 cases (31.1%)
were classified as having a high risk. There was no clinical
evidence of distant metastases in any case. Between ORRP
and RARP, the patient characteristics did not differ
significantly.
3.2. Perioperative outcomes

PLND was performed in 43 (69.4%) cases, contralaterally to
the graft in 38 (61.3%) and bilaterally in five (8.1%) cases
(Table 2). A nerve-sparing approach was performed par-
tially in 16 (26.2%) and completely in 12 (19.7%) cases,
while no nerve sparing was conducted in 44 cases (54.1%)
. As shown in Table 2, the median operative time was 144
(range 85–236) min. In RARP, the median operative time
was 43 min longer, but not statistically significant (176 vs
133 min, p = 0.06). The median estimated intraoperative
blood loss was 400 (range 100–2000) ml. Blood loss
appeared to be higher in ORRP (600 ml, range 100–
Table 1 – Demographic and preoperative characteristics of patients who

Characteristics Overall (n =

Age at transplantation (yr) 55.5 (26–76)
Age at radical prostatectomy (yr) 63.5 (32–77)
BMI at RP (kg/m2) 25.6 (19.1–3
Follow-up after NTX (mo) 125 (5–388)
Follow-up after RP (mo) 48.5 (0–191)
Location of renal transplant
Left iliac fossa 32 (51.6)
Right iliac fossa 30 (48.4)

Number of mismatches 3 (0–6)
Functioning graft at RP 58 (93.5)
Time interval from transplantation to prostatectomy (mo) 70.5 (4–309)
Preoperative CT scan 20 (33.3)
Preoperative MRI 25 (40.3)
Prostate volume (ml) 31 (10–85)
Preoperative PSA level (ng/ml) 6.5 (0–73.2)
Number of tumor-positive biopsies 4 (1–11)
Number of performed biopsies 12 (6–26)
Incidental prostate cancer 4 (6.6)
Gleason score in biopsy
6 16 (27.6)
7a 20 (34.5)
7b 6 (10.3)
8 8 (13.8)
9 6 (10.3)
10 2 (3.4)

Clinical T stage
cTx 6 (9.7)
cT1a 5 (8.1)
cT1b 1 (1.6)
cT1c 30 (48.4)
cT2a 9 (14.5)
cT2b 5 (8.1)
cT2c 3 (4.8)
cT3a 2 (3.2)
cT4 1 (1.6)

Clinical positive lymph nodes 3 (6.1)
D’Amico score
Low 21 (34.4)
Intermediate 21 (34.4)
High 19 (31.1)

BMI = body mass index; CT = computed tomography; MRI = magnetic resonanc
prostatectomy; RARP = robot-assisted radical prostatectomy; RP = radical prostat
a Values are shown as median (range) or n (%).
* p <0.05 in Mann-Whitney U or chi-square test.
2000 ml) than in RARP (200 ml, range 100–1500 ml), but
showed no statistical significance (p = 0.06). Intraoperative
complications occurred in six (9.8%) cases. In one case of
RARP, conversion to open surgery as well as ureteral stent
insertion had to be performed due to an injury of the graft
ureter. Severe bleeding with intraoperative blood loss of
1000–1500 ml was reported in three cases, and intraopera-
tive blood transfusion was performed in six (10%) patients,
with only one RARP case. In one ORRP case, an acute cardiac
event occurred during the operation.

The postoperative hemoglobin levels decreased from
13.1 (range 9.9–16.7) to 9.6 (range 6.8–14.4) mg/dl on the
1st postoperative day (POD) and to 9.5 (range 6.8–
14.4) mg/dl on the 3rd POD, with no significant differences
between ORRP and RARP. Of the patients, 50% had a
complication-free course (Table 2). CDC grade 1 and 2 com-
plications were observed in 35.7% of patients, including uro-
genital infections in six, acute kidney failures in five,
conservative treatment of lymphoceles in five, postopera-
tive allogenic blood transfusions in five, and anastomosis
insufficiencies in three cases (Supplementary Table 2).
CDC grade 3a and 3b complications were observed in
underwent radical prostatectomy after kidney transplantationa

62) ORRP (n = 50) RARP (n = 12) p value

55.5 (26–76) 56.5 (35–70) 0.76
63.5 (32–77) 64.5 45–77) 0.35

3) 26.4 (19.1–33) 25.5 (22.4–30) 0.06
125 (5–388) 125 (55–326) 0.62
51 (0–191) 27 (4–118) 0.44

0.90
26 (52) 6 (50)
24 (48) 6 (50)
3 (0–6) 3.5 (0–6) 0.82
11 (91.7) 47 (94) 0.77
68.5 (4–274) 76.5 (34–309) 0.36
14 (29.2) 6 (50) 0.17
21 (42) 4 (33.3) 0.74
30 (10–85) 36.5 (15–81) 0.59
6.15 (0–73.2) 8.39 (4.87–70.68) 0.19
4 (1–11) 4.5 (1–8) 0.58
12 (7–26) 12 (6–16) 0.29
4 (8.2) 0 0.31

0.79
14 (30.4) 2 (16.7)
14 (40.4) 6 (50)
5 (10.9) 1 (8.33)
6 (13) 2 (16.7)
5 (10.9) 1 8.3)
2 (4.3) 0

0.81
5 (10) 1 (8.3)
5 (10) 0
1 (2) 0
21 (42) 9 (75)
8 (16) 1 (8.3)
4 (8) 1 (8.3)
3 (6) 0
2 (4) 0
1 (2) 0
2 (5.1) 1 (10) 0.75

0.73
16 (32.7) 5 (41.7)
18 (36.7) 3 (25)
15 (30.6) 4 (33.3)

e imaging; PSA = prostate-specific antigen; ORRP = open retropubic radical
ectomy;



Table 2 – Surgical and perioperative outcomes a

Characteristics Overall (n = 62) ORRP (n = 50) RARP (n = 12) p value

Lymphadenectomy 0.40
No 19 (30.6) 16 (32) 3 (25)
Unilateral 38 (61.3) 29 (58) 9 (75)
Bilateral 5 (8.1) 5 (10) 0

Number of lymph nodes removed 5 (0–16) 5.5 (0–15) 4 (0–16) 0.62
Nerve sparing 0.30
No 44 (54.1) 27 (55.1) 6 (50)
Partial 16 (26.2) 11 (22.4) 5 (41.7)
Complete 12 (19.7) 11 (22.4) 1 (8.3)

Operative time (min) 144 (85–236) 133 (85–236) 176 (104–230) 0.06
Estimated blood loss (ml) 400 (100–2000) 600 (100–2000) 200 (100–1500) 0.06
Intraoperative complication 6 (9.8) 5 (10.2) 1 (8.3) 0.85
Hemoglobin level (mg/dl)
Preoperative 13.1 (9.9–16.7) 13.1 (10.2–16.7) 13.1 (9.9–16.3) 0.52
Postoperative day 1 9.6 (6.8–13.4) 9.6 (6.8–13.4) 9.9 (7.5–13.2) 0.88
Postoperative day 3 9.5 (6.8–14.4) 9.5 (6.7–14.4) 9.2 (8.0–12.8) 0.64

Clavien-Dindo (30 d) 0.01 *
No complication 31 (50) 21 (42) 10 (83.3)
1 3 (4.8) 3 (6) 0
2 19 (30.9) 19 (38) 0
3a 3 (4.8) 1 (2) 2 (16.7)
3b 4 (6.5) 4 (8) 0
4 2 (3.2) 2 (4) 0

Creatinine level (mg/dl) b

Preoperative 1.73 (0.96–3.89) 1.80 (0.96–3.89) 1.72 (1.18–2.76) 0.94
Postoperative day 1 2.06 (0.95–4.50) 2.14 (0.95–4.50) 1.74 (1.45–2.84) 0.67
Postoperative day 3 1.94 (0.85–5.23) 1.99 (0.85–5.22) 1.64 (1.24–2.68) 0.56
Postoperative day 5 1,79 (0.92–5.07) 1.98 (0.92–5.07) 1.74 (1.24–3.11) 0.99
1 mo after surgery 1.76 (0.83–4.40) 1.76 (0.93–4.40) 1.76 (1.20–3.22) 0.85

Hospital stay (d) 8 (4–163) 8 (4–163) 8 (7–20) 0.49

ORRP = open retropubic radical prostatectomy; RARP = robot-assisted radical prostatectomy.
a Values are shown as median (range) or n (%).
b Four patients with dialysis dependency were excluded.
* p < 0.05 in Mann-Whitney U or chi-square test.
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11.3%, with surgical or interventional drainage of a lympho-
cele in three, wound revision in three, and surgical revision
for postoperative bleeding in two cases. There were two
cases of myocardial infarction following RP (CDC grade 4).
The number and severity of postoperative complications
were higher after ORRP than after RARP (p = 0.01).

No patient received dialysis during the postoperative
course. After a slight increase of creatinine levels on POD
1, it decreased hereafter and did not differ significantly
between ORRP and RARP (Table 2).
3.3. Oncologic outcome and GS

A histopathologic examination of the RP specimens
revealed a majority of pT2c (50%) tumors, followed by
pT3a (24.2%) and pT3b (17.7%), as shown in Table 3.
Tumor-positive lymph nodes were present in five (8.1%)
cases, while no PLND was performed in 19 (30.6%) cases.
Sixteen (25.8%) patients had positive surgical margins, with
13 (81.8%) cases having �pT3 (50% of �pT3 tumors) and
three (18.8%) cases having �pT2 (8.3% of �pT2 tumors)
tumors. Lymphovascular invasion was present in six (10%)
cases and vascular invasion in one (1.7%) case. The
histopathologic Gleason score was predominantly 7a in 25
(40.7%) cases, followed by 7b in 12 (20.3%) cases. There
were no significant differences between ORRP and RARP.

The median follow-up period after RP was 48.5 (range 0–
191) mo after RP and 125 (range 5–388) mo after KT. Over-
all, 15 (24.6%) patients died of other causes than PCa or RP.
The median OS after RP was 128 mo (95% confidence inter-
val [CI] 71.2–184.8), with 128 mo after ORRP and 91 mo
after RARP (p = 0.4; Fig. 1). The 5-yr OS was 78%, with 80%
after ORRP and 64% after RARP (Table 4).

The median PSA 4–8 wk after RP was 0.01 (range 0–23.1)
ng/ml. During follow-up, a biochemical recurrence occurred
in 15 (26.8%) patients at a median of 35 (range 0–106) mo
after RP. The median BRFS was 106 (95% CI 55.8–156.2)
mo and the 5-yr BRFS was 75% (Table 4). It did not differ
between ORRP and RARP (p = 0.4), as depicted in Figure 1.

Graft losses due to nonoperative reasons occurred in 16
(26.2%) patients. Cardiorenal causes and chronic graft fail-
ure as reasons for graft loss were observed in five (8.1%)
cases each. A post–cardiac surgery organ failure, recurrent
glomerulonephritis, and post-transplant lymphoprolifera-
tive disorder each contributed to one (1.6%) case of graft
loss. The cause of graft loss was unknown in three (4.8%)
cases. As shown in Table 4, the median death-censored GS
after RP was 127 (95% CI 66.7–187.3) mo overall; it was
127 mo (95% CI 66.5–187.5) after ORRP and on average 84
mo after RARP (median not reached, p = 0.76).
4. Discussion

In the future decades, the incidence of PCa in KTRs is pre-
dicted to increase due to demographic changes and an
increase in life expectancy after KT [6,21]. Although RP is



Table 3 – Histopathologic and oncologic outcomes

Characteristics Overall (n = 62) ORRP (n = 50) RARP (n = 12) p value

pT stage 0.49
pT0 2 (3.2) 2 (4) 0
pT2a 1 (1.6) 1 (2) 0
pT2b 2 (3.2) 2 (4) 0
pT2c 31 (50) 25 (50) 6 (50)
pT3a 15 (24.2) 11 (22) 4 (33.3)
pT3b 11 (17.7) 9 (18) 2 (16.7)

pN stage 0.46
pN0 38 (61.3) 31 (62) 7 (58.3)
pN1 5 (8.1) 3 (6) 2 (16.7)
pNx 19 (30.6) 16 (32) 3 (25)

pL stage 0.91
L0 54 (90) 44 (89.8) 10 (90.9)
L1 6 (10) 5 (10.2) 1 (9.1)

pV stage 0.63
V0 59 (98.3) 48 (98) 11 (100)
V1 1 (1.7) 1 (2) 0

Surgical margins 0.94
R0 46 (74.2) 37 (74) 9 (75)
R1 16 (25.8) 13 (26) 3 (25)
�pT2 3 (18.8) 3 (23.1) 0
�pT3 13 (81.8) 10 (76.9) 3 (100)

Postoperative Gleason score 0.32
6 5 (8.9) 4 (9.1) 1 (8.3)
7a 24 (42.9) 16 (36.4) 8 (66.7)
7b 14 (25) 12 (27.3) 2 (16.7)
8 5 (8.9) 4 (9.1) 1 (8.3)
9 8 (14.3) 8 (18.2) 0

PSA level 4–8 wk after surgery (ng/ml) 0.01 (0–23.1) 0.01 (0–23.1) 0.01 (0–3.46) 0.96
Biochemical recurrence 15 (26.8) 11 (24.4) 4 (36.4) 0.42
Biochemical recurrence–free survival (mo) 35 (0–106) 26.5 (0–106) 51 (6–67) 0.39

PSA = prostate-specific antigen; ORRP = open retropubic radical prostatectomy; RARP = robot-assisted radical prostatectomy.
a Values are shown as median (range) or n (%).
* p < 0.05 in Mann-Whitney U or chi-square test.
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considered the gold standard for localized PCa in KTRs, a
paucity of available data regarding perioperative and onco-
logic outcomes in this distinct cohort is eminent
[11,13,15,22,23].

Overall, our findings confirm the feasibility and safety of
RP for KTRs with low intraoperative complication rates
despite the presence of a graft, previous surgery, and poten-
tial adhesions. The data revealed a longer operative time for
RARP than for ORRP. Nevertheless, intraoperative blood loss
was higher in ORRP. These findings are consistent with
those of Basiri et al [24], who compared ORRP and RARP
in the non-KTR setting in their systematic review. However,
there were no significant differences in postoperative
hemoglobin levels between both groups. Furthermore, post-
operative complication rates, including the administration
of blood transfusions and CDC grade �3 complications
(14.5%), are consistent with the complication rates reported
in the literature [3,4,7,8,10–12,15]. Of note, compared with
non-KTR cohorts with CDC grade �3 complications of 1–8%,
higher complication rates have been demonstrated in the
KTR setting, including the present analysis [15,24]. Never-
theless, it should be considered that the majority of postop-
erative complications following ORRP were mild (CDC grade
1 or 2). The impact of RP on graft function, as indicated by
the transient increase in creatinine levels, emphasizes the
need for vigilant postoperative monitoring. The median
death-censored GS of 127 mo after RP confirms the safety
of RP for the allograft, as no graft loss was attributed
directly to RP. Therefore, our results underscore the impor-
tance of a meticulous surgical technique, careful preopera-
tive planning, and interdisciplinary postoperative follow-
ups to minimize the risk to the graft. Chronic graft failure
was identified as one of the most common reasons for graft
loss in our cohort. In this context, several perioperative fac-
tors need to be considered for their potential impact on
long-term GS. Blood transfusions can lead to alloimmuniza-
tion, a risk factor for chronic rejection, and may compromise
GS [25]. However, this has been described only for early
blood transfusions after KT, while data are missing on the
administration of blood transfusions late in the clinical
course, as performed in our cohort with a median time
interval between KT and RP of 70.5 mo [25]. In addition,
other medical conditions, including cardiac events (3.2% in
our cohort), acute renal failure (8.1%), or infections (9.7%),
represent other known risk factors for chronic graft failure,
as described by Mayrdorfer et al [26]. This is concordant
with cardiorenal causes being one of the main reasons for
graft loss in our cohort and highlights the vulnerability of
this patient population to hemodynamic instability and
reduced renal perfusion, which may negatively impact
long-term GS. In our retrospective analysis, however, it is
not possible to identify a causal relationship between peri-
operative conditions and implications for long-term GS.

Infections and renal failure were treated directly, and
creatinine levels reached the preoperative level at least 1
mo after surgery. Of note, the mentioned complications
were relatively rare in our analysis. Most likely, intra- and
postoperative complications in our cohort did not have a
negative impact on the postoperative mid- and long-term
graft function.



Fig. 1 – Kaplan-Meier analysis revealed no significant differences in log-rank testing for (A) 5-yr overall survival, (B) biochemical recurrence–free survival, and
(C) death-censored graft survival after open retropubic radical prostatectomy (ORRP, red) versus robot-assisted radical prostatectomy (RARP, blue) in kidney
transplant recipients.
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Table 4 – Overall survival, biochemical recurrence–free survival, and death-censored graft survival

Overall (n = 62) ORRP (n = 50) RARP (n = 12) p value

Overall survival (median) 128 (CI 71.2–184.8) 128 91 (CI 29.4–152.6) 0.60
1 yr 94% 93% 100%
5 yr 78% 80% 63%

Biochemical recurrence–free survival (median) 106 (CI 55.8; 156.2) 106 (95% CI 29.3; 183) 67 (33.3; 101) 0.395
1 yr 89% 89% 89%
5 yr 74% 74% 74%

Death-censored graft survival (median) 127 (CI 66.7–187.3) 127 (CI 66.5–187.5) NR 0.758
1 yr 98% 98% 100%
5 yr 94% 94% 100%

CI = confidence interval; NR = not reported; ORRP = open retropubic radical prostatectomy; RARP = robot-assisted radical prostatectomy.
a Values are shown as median (range) or %.
* p < 0.05 in log-rank test.

E U R O P E A N U R O L O G Y O P E N S C I E N C E 6 7 ( 2 0 2 4 ) 4 5 – 5 3 51
In general, PCa is detected at approximately 62.3 yr in
KTRs, which is much earlier than in the general population
at 70 yr. Moreover, the time from KT to PCa diagnosis is
described to be >54 mo [6,8]. Concordantly, the median
age at RP in our cohort of 63.5 yr and the median time from
KT to RP of 70.5 mo are within the reported ranges. How-
ever, there are differences to other KTR and non-KTR
cohorts in the D’Amico risk stratification. With 31.3%
high-risk tumors, the present cohort was more frequent
than in the comparison of a non-KTR with a KTR cohort by
Marra et al [15], with only 17% and 18% high-risk tumors,
respectively. Therefore, only definitive treatment was indi-
cated in the majority of our cohort, and a large number of
patients had preoperative computed tomography (33.3%)
or magnetic resonance (40.3%) imaging.

Lymphoceles were present in eight (12.9%) cases as the
most common postoperative complication. In this context,
it is particularly important to consider whether or not to
perform a PLND. It should be considered for KTRs with a
given oncologic risk profile—here, taking into account that
the majority of patients had a high or an intermediate risk.
In our cohort, the majority (five out of eight) of patients
with lymphoceles did not require an intervention or a revi-
sion. Consistently with existing series, PLND was conducted
only on one side contralateral to the graft in most cases in
our cohort [3,4,7,10–13]. Typically, PLND is not performed
on the graft side due to limited space and difficult access.

Furthermore, in this particular patient cohort of KTRs,
one should be aware of possible complications, such as an
injury of the ureter. The insertion of a ureteral stent for bet-
ter localization of the graft ureter should be considered in
these special cases.

Histopathology revealed 41.9% pT3 tumors—a significant
proportion of PCa with extraprostatic extension. This repre-
sents a substantial upstaging compared with the preopera-
tive staging of 31.1% high-risk tumors according to D’Amico
and cT3 in merely 3.2%. Our results are consistent with
Beyer et al’s [13] findings, demonstrating �pT3a in 50% of
their cohort, but differ from most other series reporting
lower pT stages, including that of Marra et al [15] with
�pT3a in only 29% of their KTR cohort [7,11,23]. Although
immunosuppression was not previously believed to
increase the risk of PCa, our results indicate that careful
screening should be performed in KTRs. The risk should
not be underestimated clinically, and a nerve-sparing
approach should be weighed carefully [27]. With 8.3% pos-
itive resection margins in �pT2 and 50% in �pT3 tumors,
our cohort is in the range described for non-KTRs, which
is reported to be 5–30% for organ-confined PCa and 17–
65% for locally advanced PCa [28]. Despite the possibility
of active surveillance in 34.4% cases with low-risk tumors
according to D’Amico, this approach should be weighed up
carefully in a case-by-case decision as we showed an
increased rate of pathologic upstaging and in the cohort of
KTRs.

Biochemical recurrence was present in 26.8% of patients
with median BRFS of 106 mo and 5-yr BRFS of 74%, which is
in the range of recurrence rates reported in the literature for
KTR and non-KTR cohorts [23,24]. Furthermore, the 5-yr OS
of our cohort was 78%, which is comparable with other KTR-
RP cohorts, as reported by Hevia et al [23], but lower than in
the non-KTR setting (95%) [29]. However, no PCa-associated
cause of death was reported. Accordingly, it should be
emphasized that KTRs remain a patient population with
an increased risk profile and numerous comorbidities.
Therefore, we recommend treatment in high-volume refer-
ral centers with comprehensive multidisciplinary care
including specialized urologic expertise to lower the risk
for the patient and graft.

Moreover, one has to note that besides RP, other treat-
ment options such as external beam RT, brachytherapy,
focal therapy, or active surveillance may also have favorable
results in (KT) patients with localized PCa [14]. Each treat-
ment modality has its own advantages and disadvantages,
and does not appear to be suitable for every patient. When
RT is considered, it should be noted that there is a risk of
ureteral stricture and graft damage due to the proximity
of the radiation field to the ureter of the graft and salvage
RP after RT is associated with significant risks, which may
be increased by the presence of a KT [14]. In addition, pre-
cise postoperative PSA monitoring and recurrence detection
after RP are advantages over RT. One further advantage of
RP, particularly in KTRs, again is the urologic expertise in
both KT and PCa. Therefore, anatomical and clinical chal-
lenges presented by these complex patients can be assessed
and managed effectively. As most studies in this field lack
long follow-up times, more multicentric prospective studies
will be needed to further sharpen the indications for local-
ized PCa therapy in KT patients.

Our analysis has several limitations. The retrospective
design, relatively small sample size, and the performance
of surgery at different centers with variations in periopera-
tive management should be considered when interpreting
the results. Furthermore, differences in group sizes with a
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majority of ORRP and differences in the follow-up period
were present, which limits the comparability of both surgi-
cal approaches. Moreover, there is a potential selection bias
regarding the individual surgical approaches in each center.
5. Conclusions

This multicenter, retrospective analysis emphasizes the safe
option of RP in KTRs with localized PCa for curative
intended therapy. Our results highlight that RP can be per-
formed with manageable risks, with no significant impact
on graft function, and acceptable oncologic control. We
emphasize that the KTR cohort requires special care in
screening and that there is an eminent risk of pathologic
upstaging. Our findings support the need for further
research, including larger prospective studies comparing
the open and robotic approaches.
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