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Solving clinical challenges in prostate cancer using the single-port 
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Henry Ford Hospital, Vattikuti Urology Institute, 2799 W. Grand Boulevard, Detroit, MI 48202, USA   
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A B S T R A C T   

Objective: Patients who desire or require surgical management for prostate cancer, but are poor candidates for 
multi-port robotic surgery, can present a clinical challenge. Use of single port (SP) robotic technology may help 
overcome these challenges. We present our initial experience with robotic-assisted radical prostatectomy (RARP) 
using the da Vinci SP robot for prostate cancer in patients who would otherwise not be good surgical candidates 
for conventional multi-port transabdominal robotic surgery. 
Patients and surgical procedure: Fourteen of 41 patients who underwent SP-RARP from November 2020 to 
February 2022 for biopsy confirmed, organ-confined prostate adenocarcinoma at a single tertiary care institution 
qualified for inclusion in our study due to specific considerations posing challenges for conventional multiport 
transperitoneal RARP. Perioperative metrics, pathologic findings and functional outcomes were collected pro-
spectively. The accompanying video shows two cases demonstrating our transvesical and extraperitoneal ap-
proaches to SP-RARP. 
Results: All patients underwent successful procedures without need to convert to multi-port robotic or open 
approach. Most patients had prior abdominal surgery (13/14, 93%) including aborted multi-port RARP (2), 
hernia repairs (5), bowel diversions (3), and peritoneal dialysis catheters (2) among others. Most underwent 
extraperitoneal (9/14, 64%) followed by transvesical (5/14, 36%) approach. There were no intraoperative 
complications and one Clavien III post-operative complication. Positive margin rate was 29%, most of which 
were microscopic (≤3 mm, 3/4, 75%). Eighty-five percent of patients had undetectable nadir PSA. 
Conclusions: Our initial experience using the SP robot suggests that this technology can facilitate surgery for 
prostate cancer patients who might otherwise not be considered surgical candidates. Operative outcomes are not 
compromised despite a smaller incision and working space.  We have found the SP system to be a valuable tool 
for carefully selected patients.   

Introduction 

Patients who desire or require surgical management for prostate 
cancer but are poor candidates for multi-port robotic surgery are a 
clinical challenge. Common reasons that multiport robotic prostatec-
tomy cannot be performed are the presence of significant abdominal 
adhesions making placement of multiple transperitoneal ports unsafe, 
need for maintenance of peritoneal dialysis access, and inability to 
tolerate steep Trendelenburg position. Alternatives for treatment could 
include radiation or open prostate surgery but may be undesirable op-
tions in the setting of enlarged prostates, prior bowel surgery or 
inflammation, or in patients with transplants or who are awaiting 

transplants. Additionally, open surgery is becoming increasingly rare 
and is associated with more frequent complications, and may confer 
worse continence and sexual outcomes [1]. 

The da Vinci Single Port surgical system (SP) (Intuitive, Sunnyvale, 
CA, USA) was approved by the United States FDA for use in urologic 
surgery in 2018. The SP system was designed to facilitate robotic surgery 
through a 3–4 cm skin incision to minimize morbidity without 
compromising surgical outcomes. Prostatectomy using a variety of sur-
gical approaches has been described using the SP with acceptable clin-
ical results [2,3]. The learning curve, robotic platform availability, and 
lack of demonstrated clear benefit has created some reluctance for 
widespread adoption. The smaller working space that facilitates 
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extraperitoneal or transvesical access is a unique advantage of the SP 
system that led us to offer robotic assisted radical prostatectomy 
(SP-RARP) to some patients who would otherwise not be good surgical 
candidates for a conventional multi-port transperitoneal robotic 
approach. We present our initial experience performing SP-RARP for 
prostate cancer in this challenging group of patients. 

Methods 

Study entry criteria 

Patients from a single tertiary care institution who underwent SP- 
RARP from November 2020- February 2022 were followed prospec-
tively. Patients were included in this study if they had biopsy proven, 
clinically localized prostate cancer and underwent SP-RARP because 
they had specific considerations posing challenges for conventional 
multi-port transperitoneal robotic prostatectomy. SP-RARP was per-
formed by one of three surgeons (CR, JP, WJ). Perioperative metrics, 
pathologic findings and functional outcomes were collected 
prospectively. 

Surgical technique 

Patient position and port placement were performed as described 
with minor adjustments depending on patient anatomy. As this study 
highlights our initial experience with the single-port robot, our pro-
cedure rapidly evolved with growing familiarity and evolving literature 
in the field. Nerve sparing was performed based on a discussion of pa-
tient priorities and disease characteristics. We used an extraperitoneal or 
transvesical approaches as previously described where the SP has a 
unique advantage [2,4]. The accompanying video shows two cases 
demonstrating examples of our transvesical and extraperitoneal ap-
proaches to SP-RARP. 

Outcomes 

The primary outcome was the ability to complete surgery without 
need for conversion to multi-port robotic or open approach or aborting 
for alternate therapy. Secondary outcomes were cancer control (unde-
tectable PSA at nadir), social urinary continence and complication rate. 
The study was IRB approved. 

Results 

Baseline characteristics 

Between November 2020 and February 2022, 41 patients underwent 
SP-RARP of which 14 met inclusion criteria for this study. Patient 
characteristics are listed in Table 1. Median patient age was 64 (IQR 
61–66), median BMI 27.4 (IQR 24.9–29.4), median preoperative PSA 
was 6.8 (IQR 5.2–9.6). Eighty seven percent of patients had primary 
ISUP Grade group 1 or 2 on preoperative prostate biopsy. 

All but one patient had prior abdominal or pelvic surgery. Two pa-
tients had previously undergone attempted multiport RARP that was 
aborted due to extensive abdominal adhesions. Three patients had his-
tory of bowel diversion. Two patients had peritoneal dialysis catheters 
and wished to avoid a transperitoneal approach that would require 
temporary transition to hemodialysis. One patient had a LVAD and was 
recommended to undergo single port extraperitoneal approach to 
minimize risk of bleeding, since he would be required to restart anti-
coagulation post-operatively.  Five patients had prior hernia repairs with 
mesh. The patient who had no prior abdominal or pelvic surgery had a 
history of Crohn’s disease and was referred for SP-RARP after tumor 
board discussion. 

Operative outcomes 

All patients had successfully completed surgeries and there were no 
intraoperative complications. Most patients (9/14, 64%) underwent 
extraperitoneal SP-RARP and the remainder (5/14, 36%) underwent 
transvesical SP-RARP.  Median length of stay was 1 day (range 1–2 
days). Our standard practice is to leave urethral catheter in place for 7 
days unless a bladder neck reconstruction or difficult anastomosis is 
performed in which case it is left in for longer. Median operative time 
was 282 min (range 178–334 min). There was one post operative 
complication in a patient who had an LVAD and restarted therapeutic 
anticoagulation several hours post operatively. This patient required 
return to the operating room for hematoma evacuation and anastomosis 
revision, which was performed using a multiport robotic approach. 
There were no conversions to open or multi-port robotic approach at the 
time of index surgery. 

Oncological and functional outcomes 

Four (29%) patients had positive margins on final pathology, most of 
which (75%, 3/4) were microscopic (≤3 mm). Positive margins were 
associated with Gleason 3 disease in 2 cases, Gleason 4 in 1 case, and one 
was not reported. Six patients upgraded ISUP Grade Group on final 
pathology whereas 2 patients downgraded. Eighty-four percent (11/13) 
of patients had undetectable PSA at nadir. Of the two patients with 
detectable PSA, one had Gleason 4 disease at the positive margin, the 
other had ISUP Grade Group 4 disease on final pathology and did not 
undergo a lymph node dissection. At one month 50% (6/12) patients 
were not using pads or had social continence. 

Discussion 

Our initial experience using the single-port robot suggests that the 
smaller required working space can facilitate surgery for prostate cancer 
patients who would otherwise not be considered surgical candidates for 
a conventional transperitoneal multiport approach. In carefully selected 
patients we have found the single port system to be a valuable tool to 
perform radical prostatectomy, particularly to facilitate an extraper-
itoneal or transvesical approach. 

Prostatectomy using a SP surgical system was first described by 
Kaouk et al. in 2019 using an intraperitoneal approach [5]. Subse-
quently, reports of SP-RARP via extraperitoneal and transvesical 
approach were published and larger studies demonstrated safety and 
feasibility of these techniques [2,4]. Though the outcomes of experi-
enced surgeons have been favorable, questions have been raised 
regarding widespread use of SP technology given no demonstrated 

Table 1 
Patient characteristics.  

Parameter N (%) Median (IQR) 

Age  64 (61–66) 
BMI  27 (25–29) 
Prior surgery 13 (93%)  
Hernia 5 (35%)  
Bowel diversion 3 (21%)  
Peritoneal dialysis catheter 2 (14%)  
LVAD 1 (7%)  
Other abdominal surgery 2 (14%)  
Crohn’s disease 1 (7%)  
PSA before RP  6.8 (5.2–9.6) 
Clinical stage   
cT1b 1 (7%)  
cT1c 12 (92%)  
Pathological stage   
pT2 8 (57%)  
pT3a 4 (29%)  
pT3b 2 (14%)   
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objective benefit. To our knowledge, no existing publications have 
specifically addressed the population of patients who would otherwise 
not be considered good candidates for a multi-port transabdominal 
approach. 

Studies have shown that prior abdominal surgery, comorbidities, and 
increased operative time could all contribute to an increased length of 
stay and more complicated peri‑operative convalescence [6]. In our 
series, all surgeries were successfully completed and we observed one 
serious post-operative complication. Our positive surgical margin rate of 
29% was consistent with other contemporary published studies and 
during short-term follow up did not confer biochemical recurrence for 
Gleason 3 disease at the margin [7,8]. Our early oncological and func-
tional outcomes associated with urinary continence are within accept-
able ranges particularly for significant procedural change over this 
period. 

During our study period, none of the patients that underwent 
transvesical SP-RARP underwent limited LND. Though limited LND has 
been demonstrated to be feasible during transvesical SP-RARP [2], 
limitations in performing extended LND via a transvesical approach 
have raised questions regarding its oncological safety. The extent of LND 
is still an area of controversy, with recent studies suggesting no differ-
ence in rates of biochemical recurrence between extended and limited 
LND in RARP [9,10]. Moreover, our study population consisted of pa-
tients who were not good candidates for a transabdominal approach, 
and therefore would have been unsuitable for transperitoneal extended 
LND (Table 2). 

The aim of innovation in medicine and surgery is to improve care of 
individual patients. The patients included in this study desired extirpa-
tive surgery or were required to have their prostates removed to be 
eligible for organ transplantation. Each patient had a specific anatomical 
consideration that presented challenges to traditional, multi-port ro-
botic RARP. The SP approach facilitated safe and successful surgery for 
all these patients. The decreased requirement of pneumoperitoneum, 
Trendelenburg position, and bowel manipulation from an extraper-
itoneal SP approach may have convalescence benefits, even in such a 
potentially highly comorbid patient population. As more surgeons uti-
lize the SP system it is likely that improvements in technique and 
changes to the robotic system and instruments will contribute to pro-
cedural efficiency and innovation. With advancements, we will be able 
to safely offer robotic surgery to highly complex patients such as these. 

This study has some limitations. Our findings may not be general-
izable as the SP system is not currently available at all centers. However, 
the patients included in this study are more likely to have been referred 
to tertiary care centers due to factors that make them challenging sur-
gical candidates.  Our series highlights a sample of patients where uti-
lization of the SP robot reduced risk compared to otherwise more 
complex surgeries potentially aiding both the patient and the surgeon. 
We were unable to report potency outcomes in this series due to 
incomplete data and identified this as an opportunity for quality 
improvement given the major impact on patient quality of life. 

In summary, our study supports that the single-port robot may 
facilitate prostatectomy in patients who are not ideal candidates for 
multi-port transperitoneal robotic surgery and that perioperative out-
comes are not compromised despite a smaller incision and working 
space. We have found the single port system to be a valuable tool for 
carefully selected patients. 

Patient consent statement 

Written, informed consent was obtained from all patients included in 
the study, including the use of pictures and video for the cases presented. 

The video related to this article can be found online at: doi:10.1016/j 
.urolvj.2023.100222. 
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Table 2 
Peri-operative outcomes.  

Parameter  

Surgical approach  
Extraperitoneal 9 (64%) 
Transvesical 5 (36%) 
OR time, median (IQR) 282 (254–308) 
EBL (ml), median (IQR) 100 (56–150) 
Positive margin, n (%) 4 (29%) 
Length of stay (days), median (IQR) 1 (1,1) 
Complications  
Clavien I 0 
Clavien II 0 
Clavien III 1 
Undetectable PSA nadir 11/13 (85%) 
30-day social continence rate 6/12 (50%)  
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