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Abstract

Introduction: We evaluate the technical feasibility of robotic pros-
tatectomy in renal transplant recipients.

Methods: We retrospectively analyzed preoperative and periop-
erative settings, as well as functional and oncologic results of 12
patients operated on between 2009 and 2013. Prostatectomy was
performed via a transperitoneal approach without any changing in
the ports position. The average age was 61.92 + 2.98 years. The
period between transplant and the diagnosis of adenocarcinoma
was 79.7 months. The mean PSA was 7.34 ng/mL (range: 4.9-11).
Results: The operative time was 241.3 + 35.6 minutes with only
one conversion and one transfusion. The intervention was difficult
due to adhesions on the side of the graft in 50% of cases. There
was a case of obstructive acute renal failure resulting from a hema-
toma of the Retzius treated by percutaneous nephrostomy at D20.
There was a majority of pT2c (72.7%), including 3 positive margins
(27.3%) and 2 biochemical relapses treated with radiotherapy and
hormonotherapy, respectively. The end point prostate-specific anti-
gen was undetectable. There was no significant difference between
preoperative and J7 creatinine (p = 0. 22).

Conclusions: Robotic prostatectomy in renal transplant recipients
is a safe technique with no serious effects on the allograft.

Introduction

For patients with end-stage renal disease, renal transplan-
tation is the best treatment in terms of patient survival and
quality of life." However, the need for immunosuppressive
therapy following transplantation increases the incidence
of certain cancers,? including urological cancers.® Prostate
cancer is the most common urological cancer in male renal
transplant recipients, with an incidence of 3.1%.’

The functional and oncological results of radical pros-
tatectomy in these patients remain poorly evaluated. The

results of retropubic*® and laparoscopic prostatectomy have
been previously reported,®® but few studies have evaluated
robot-assisted laparoscopic prostatectomy.’ We therefore
evaluated the technical feasibility and oncological results
of robot-assisted laparoscopic radical prostatectomy (RALP)
in renal transplant recipients.

Methods

This single-centre retrospective study included 12 renal
transplant recipients who underwent RALP between January
2009 and January 2013.

Clinicom 2001 version 6.50.0102 (Cliniom, Inc.) was
used for data collection and Fusion Pégase 4D version 4.0.0
(Fusion Pégase Inc.) was used for anesthetic data. RALP was
performed according to the conventional technique with
6 transperitoneal trocars. Lymph node dissection was not
performed on the side of the transplant.

Clinical data (age at the time of prostatectomy, etiology
of end-stage renal disease, interval between renal transplan-
tation and prostatectomy, side of transplantation, immuno-
suppressive therapy, American Society of Anesthesiologists
[ASA] score, body mass index [BMI], and Charlson comor-
bidity index) were recorded for each patient.

The diagnosis of prostate cancer was established on
the basis of digital rectal examination (DRE), prostate-
specific antigen (PSA) assay, and ultrasound-guided pros-
tate biopsy according to the protocol of 12 random biop-
sies after fluoroquinolone and metronidazole antibiotic
prophylaxis. Biopsies were realized in all cases under
local anesthesia. Staging comprised bone scan and pel-
vic magnetic resonance imaging (MRI). Preservation of
neurovascular bundles was decided preoperatively case
by case on the basis of clinical data and the presence or
absence of erections.

Intraoperative events, operating time, blood loss and any
operating difficulties, whether or not they were attributed to
the presence of the renal transplant, were recorded.
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Infectious and bleeding complications, serum creatinine
on day 1 and during follow-up, modification of immunosup-
pressive therapy, long-term PSA and adjuvant therapies were
recorded. Statistical analysis was performed with BiostaTGV
software using a Wilcoxon'’s test for paired data.

The mean patient age at the time of prostatectomy was
61.92 + 2.98 years (range: 55-73) (Table 1). Most cases
of end-stage renal disease were secondary to familial poly-
cystic kidney and liver disease (41.7%). The mean interval
between renal transplantation and RALP was 79.7 months
(range: 17-242). The transplant was situated on the left side
in most patients (8/12). Only 1 patient was treated by hemo-
dialysis for graft dysfunction (transplanted in 1989).

Immunosuppressive therapy (Table 2) consisted of a com-
bination of calcineurin inhibitor (91.7%), antimetabolite
(83.3%), and corticosteroids (41.7%). The mean American
Society of Anesthesiologists (ASA) score was 2.7 (range: 2-3).
The mean BMI was 26.75 kg/m? (range: 21-32). The mean
PSA was 7.34 ng/mL, with a normal DRE for 7 out of 12
patients (Table 3).

Biopsies demonstrated a Gleason score of 6 (3 + 3) for 8
of the 12 cases and a Gleason score of 7 for 4 cases. Bone
scan was performed for 8 patients. Prostate MRI, performed
in only 6 patients, showed hypointense anomalies with signs
of possible extracapsular extension in one case (Table 3).

The mean operating time was 241.3 + 35.6 minutes
(range: 178-321), with a mean volume of blood loss of
587.9 +261.3 mL (only 1 transfused patient). Prostatectomy
could not be performed in 1 case, despite conversion to
open surgery (patient with a BMI of 32 kg/m? presenting
major exposure difficulties) (Table 4). This patient was sub-
sequently treated by external beam radiotherapy with no
negative impact on renal function or prognosis. The major
difficulty observed in this series concerned prostate dissec-

Table 1. Preoperative clinical characteristics of the patients
N=12
61.9 + 2.98 (565-73)
79.7 months (17-242)

Age at the time of the operation, years
Time since transplantation, months
Etiology of end-stage kidney disease

Polycystic kidney disease 5 (41.7%)

IgA nephropathy 4 (33.3%)

Other 3(25.0%)
Transplant position

Left iliac fossa 8 (66.7%)

Right iliac fossa 4 (33.3%)*
ASA 2.7 (2-3)
Charlson comorbidity index 7.7 (5-12)
BMI (kg/m?) 26.75 (21-32)

*Including 1 patient on hemodialysis. ASA: American Society of Anesthesiologists; BMI:
body mass index.

RALP in patients with renal transplant

tion on the side of the transplant due to the presence of
numerous adhesions. The vesicourethral anastomosis was
difficult in 2 patients due to difficult mobilization of the
bladder. No difficulties related to the transplant or the ure-
terovesical anastomosis were encountered.

Retropubic hematoma was observed on day 10 in 1
patient, requiring drainage and bladder clot removal on
day 14 (Table 5). This patient subsequently presented with
acute transient renal failure secondary to the hematoma,
requiring nephrostomy tube placement. Moreover he expe-
rienced transient postoperative brachial plexus palsy after
an estimated operating time of 321 minutes.

No significant difference was observed between
preoperative serum creatinine (mean: 179.3 pmol/L;
range: 92-306) and postoperative (day 7) serum creatinine
(mean: 170.1 pmol/L; range: 93-291) (p = 0.22) (Table 6a,
Table 6b).

Most tumours were stage Pt2c (72.7%). Positive surgi-
cal margins were observed in 4 cases (36.4%) (Table 7).
Biochemical recurrence was observed in 2 patients. One
patient was treated with hormonal therapy and the other
treated by external beam radiotherapy to the prostatecto-
my site. Serum PSA remained undetectable for all patients,
including patients with biochemical recurrence with a mean
follow-up of 31.2 months (range: 6-55).

Discussion

Despite the small number of patients in our series, we have
found that RALP is safe and effective in renal transplant
recipients. The high number of Gleason 6 score is explained
by our concern, in the past, not to take an unnecessary risk of
cancer progression under immunosuppresion. Since, active
surveillance or brachytherapy are proposed when indicated.

The high positive surgical margin rate can be explained
by the inclusion of cases with very narrow surgical mar-
gins (50%).The first RALP was performed by Jhaveri and
colleagues in 2008 on a 54-year-old man who had under-
gone right iliac fossa renal transplantation in 1981. Jhaveri
modified the position of the trocars to the position of the
transplant and reported the need for extensive disruption of
adhesions to allow retropubic dissection. Surgical margins

Table 2. Inmunosuppressive therapy before and after RALP
N=12 Before RALP After RALP

A: Calcineurin inhibitors
(Prograf, Advagraf)

11/12* (91.7%)  7/12 (68.3%)

5/12 (41.7%)
10/12 (83.3%)

4/12 (33.3%)
6/12 (50%)

B: Corticosteroids

C: Antimetabolite (Cellcept)

D: mTor inhibitors (Rapamune,
Certican)

RALP: robot-assisted laparoscopic radical prostatectomy; mTOR: mammalian target of
rapamycin.

0/12 (0%) 8/12* (66.7%)
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Table 3. Diagnostic workup of prostate cancer

Table 4. Preoperative parameters

Parameters N=12
DRE
Normal 7 (58.3%)
Adenomatous 2 (16.7%)
Induration 2 (16.7%)
Not specified 1 (8.3%)
PSA, ng/mL 7.34 (4.9-11)
Biopsies
Gleason 6 (3+3) 8 (66.7%)
Gleason 7 (3+4) 4 (33.3%)
Bone scan
Normal 9 (75.0%)
Not performed 1(8.3%)
Not specified 2 (16 .7%)

Complementary imaging

MRI
Abnormal 7 (58.3%)*
CT (contraindication)
Normal 2 (16.7%)
Not performed 3 (25.0%)

*With 1 case of extracapsular extension. DRE: digital rectal examination; PSA: prostate-
specific antigen; MRI: magnetic resonance imaging; CT: computed tomography.

were negative with long-term postoperative continence and
maintenance of erections.’

We did not modify the position of trocars, but surgical
margins were higher in our series. This could be related to
a lack of experience in RALP at the beginning.

The first laparoscopic radical prostatectomy (LRP) in a
50-year-old renal transplant recipient was reported by Shah
and colleagues. The operation was performed with 4 trans-
peritoneal trocars with an operating time of 215 minutes
and an estimated blood loss of 200 mL. Long-term PSA was
undetectable.®

The Cleveland team retrospectively reviewed 3 cases of
LRP in renal transplant recipients with no particular difficul-
ties and with long-term preservation of renal function for 2
patients (1 patient required hemodialysis preoperatively).”

Maestro and colleagues in 2009 described the transperi-
toneal operative technique and presented a review of the
literature based on 8 renal transplant recipients operated by
LRP with no cases of positive surgical margins or modifica-
tions of serum creatinine.®

Robert and colleagues compared LRP in 9 renal transplant
recipients and 164 control patients. No significant difference
in terms of preoperative characteristics was observed, but
the authors nevertheless modified the position of two lateral
trocars according to the position of the transplant.’® The
main complications in this series were two rectal injuries
and a longer bladder catheterization time (18 + 15.4 days).
No significant difference in terms of oncological results was
observed (only 1 case of positive surgical margins with-
out biochemical recurrence). At 6 months, only 1 patient
required dialysis due to iliac vein thrombosis with exten-

N =12
253.72 = 41.62

646.87 (trace — 1200)
1/12 (8.3%)

Operating time, minutes

Blood loss, mL
Transfusion

Preservation of neurovascular pedicles

None 7/11
Unilateral 2/11
Bilateral 2/11
Operative difficulties
Adhesions

6/12 (50.0%)
5/12 (41.7%)
2/12 (16.7%)
1/12 (8.3%)
2/12 (16.7%)

On side of transplant

Seminal vesicles

Vesicourethral anastomosis

Bladder injury

Indigo carmine for suspected ureteral
injury

Conversion 1/12 (failure of

conversion)

sion into the transplant vein with no history of lymph node
dissection.?

Retropubic radical prostatectomy (RRP), according to the
technique described by Walsh, has been studied in renal
transplant recipients and has been the subject of several pub-
lications, including the multicentre Renal Transplantation
Committee of French Urological Association study conduct-
ed between 1996 and 2007, which compared retropubic
prostatectomy between renal transplant recipients (n = 20)
and a control group (n = 40).* The main significant differ-
ence was an earlier age at diagnosis in the renal transplant
population (60.4 vs. 64.4 years). No significant difference
was observed between the two groups in terms of histology.
Intraoperative ureteral section requiring surgical repair by
suture was observed in 2 patients. In contrast, renal trans-
plant recipients presented a higher rate of postoperative
generalized sepsis (15% vs. 2.5%), suggesting a probable

Table 5. Postoperative complications and follow-up
N =12

Postoperative complications
Retropubic hematoma
Ureteral obstructive nephropathy
Early 1 (8.3%)

1(8.3%)

Late (3 months) 1 (8.3%)*
Brachial plexus 1 (8.3%)
Trocar incisional hernia 1(8.3%)

Course of PSA after RALP (n = 11)
Undetectable 9 (81.8%)
Recurrence 2 (18.2%)

Adjuvant therapy (n = 11)
External beam radiotherapy 2 (18.2%)"
Hormone therapy 1(9.1%)

*Including 1 case after failure of prostatectomy. ¥Nephrostomy. PSA: prostate-specific
antigen; RALP: robot-assisted laparoscopic radical prostatectomy.
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Table 6a. Preoperative-postoperative variation of serum
creatinine

Table 6b. Preoperative-postoperative variation of creatinine
clearance

Serum creatinine (umol/L)
N =12

Preoperative 174.2 (92-306)

Day 1 169.9 (105-282)

Day 7 169.5 (93-291)
No. patients: 10*

6 months 177.4 (91-422)

12 months 223.7 (98-665)

Last serum creatinine 261.4 (123-820)

Creatinine clearance MDRD (mL/min)
N =12

Preoperative 45.9 (18.8-69.9)

Day 1 45.3 (20.6-69.2)
Day 7 47.5 (19.9-77.2)
No. patients: 10*

6 months 46 (12.9-73.4)
12 months 40 (7.7-65.6)
Last serum creatinine 40.2 (6-68.1)

*Missing data for 1 patient.

*Missing data for 1 patient.

effect of immunosuppression. The authors did not report any
long-term variation of serum creatinine. Histological exami-
nation revealed the presence of positive surgical margins in
2 cases with 2 cases of long-term biochemical recurrence.
Thirteen patients achieved total continence (65%).

Hoda and colleagues in a series of 16 patients reported
the feasibility of RRP in renal transplant recipients versus a
control group, with a significant difference in terms of oper-
ating time (108 vs. 89.1 minutes) and intraoperative blood
loss (349 vs. 211 mL). One case in their series presented
positive surgical margins without biochemical recurrence.
Long-term serum creatinine remained stable.’

In other series of RRP, 10 of 17 patients had Gleason 6
score (62.5%) and only 1 biochemical recurrence reported
(5.88%)."

However, the 3D conformal technique has been reported
by Mouzin and colleagues, with 2 patients showing isolated
biochemical recurrence (25%), with a mean follow-up of
28 months.™?

Conclusion

RALP is feasible in renal transplant recipients, with no major
modification of the surgical technique and no negative
impact on renal function and prognosis.

Table 7. Histological results

N =12
45.96 (21-64)

No. patients: 11

Weight of prostate (grams)
Adenocarcinoma

Well differentiated 4 (36.4%)

Moderately differentiated 4 (36.4%)

Poorly differentiated 3(27.3%)
Gleason score

Gleason 6 (3+3) 5 (45.5%)

Gleason 7 (3+4) 6 (54.5%)
Positive surgical margins 4 (36.4%)
Stage

PT2a 0 (0%)

PT2b 1(9.1%)

PT2c 8 (72.7%)

PT3a 2 (18.2%)
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