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Abstract

Introduction: We aimed to evaluate the risk factors of acute uri-
nary retention (AUR) following robot-assisted radical prostatectomy
(RARP), as well as the relationship of AUR with early continence
outcomes.

Methods: The records of 740 consecutive patients who underwent
RARP by two experienced surgeons at our institution were ret-
rospectively reviewed from a prospectively collected database.
Multiple factors, including age, body mass index (BMI), interna-
tional prostate symptom score (IPSS), prostate volume, presence
of median lobe, nerve preservation status, anastomosis time, and
catheter removal time (Day 4 vs. 7), were evaluated as risk fac-
tors for AUR using univariate and multivariate analysis. The rela-
tion between AUR and early return of continence (one and three
months) post-RARP was also evaluated.

Results: The incidence of clinically significant vesico-urethral anas-
tomotic (VUA) leak and AUR following catheter removal were 0.9%
and 2.2% (17/740), respectively. In men who developed AUR, there
was no significant relationship with regards to age, BMI, IPSS,
prostatic volume, median lobe, nerve preservation, or anastomosis
time; however, the incidence of AUR was significantly higher for
men with catheter removal at Day 4 (4.5% [16/351]) vs. Day 7
(0.2% [1/389]) (p=0.004). Moreover, patients with early removal of
the catheter (Day 4) who developed AUR had an earlier one-month
return of 0-pad continence 87.5% (14/16) compared to patients
without AUR 45.6% (153/335), with no significant difference at
three months.

Conclusions: While AUR is an uncommon complication of RARP,
its incidence is much higher than VUA leakage. Further, it is often
not well-discussed during patient counselling preoperatively.
Moreover, earlier return of urinary continence was observed in
patients experiencing AUR following RARP exclusively with cath-
eter removal at Day 4. Future studies are warranted to validate the
long-term impact of AUR on continence outcomes.

Introduction

Robot assisted radical prostatectomy (RARP) has emerged
as the dominant surgical procedure for men with localized
prostate cancer. In 2010, nearly 80% of all prostatectomies
in the U.S. were performed with robotic assistance." RARP
has been found to be independently associated with less
blood loss, and shorter length of catheterization and hospi-
tal stay when compared with traditional retropubic radical
prostatectomy (RRP).??

Although leaving a temporary indwelling catheter is stan-
dard practice after radical prostatectomy to allow anasto-
motic healing, urinary catheterization represents a source of
infection, significant discomfort, and anxiety for the patient
following radical prostatectomy.* However, its placement
for 7-14 days helps to avoid unwanted anastamotic urinary
leakage and possible retention due to edema. The optimal
time of catheter removal to avoid vesico-urethral anastomo-
sis (VUA) leakage and prevent retention is unknown. Several
studies have demonstrated higher incidence of AUR with
early removal of the catheter resulting in catheter replace-
ment and longer catheterization time.> Most experiences
report Foley removal on Days 5-7. Moreover, urinary incon-
tinence is one of the most common and bothersome side
effects following prostatectomy.® The pathophysiology of
urinary incontinence after RARP is multifactorial, includ-
ing bladder neck dysfunction, detrusor instability, decreased
compliance, external sphincter damage, and injury to the
pelvic diaphragm and its innervation.” The impact of Foley
duration and its impact on long-term urinary continence
have not been well-studied.

As such, we sought to evaluate the risk factors of AUR
following RARP, including the timing of catheter removal,
and to study the relationship of urinary retention on conti-
nence outcomes. To the best of our knowledge, this is the
first study to evaluate a relation between AUR and early
urinary control following RARP.
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A total of 740 men from a prospectively collected database
with clinically localized prostate cancer who underwent
RARP between 2006 and 2014 at our institute were ret-
rospectively reviewed. Institutional review board approval
was obtained for the study. All RARPs were performed by
one of two robotic fellowship-trained surgeons, as per our
described surgical technique.®'° Men with previous prostate
surgery, previous pelvic radiotherapy, or neo-adjuvant che-
motherapy were excluded. Patient and perioperative data
were evaluated, particularly the speculated risk factors for
AUR, including: age, body mass index (BMI), international
prostatic symptom score (IPSS), prostate volume, presence
of median lobe, nerve preservation, VUA surgical time, and
catheter removal date were collected and reviewed. Urinary
catheter removal was performed without a cystogram at post-
operative Day 4 in 351 men (surgeon 1) while the remaining
389 men had the removal at Day 7 postoperatively (surgeon
2). In event of AUR or anastomotic leakage, a 14Fr or 16Fr
Foley catheter was reinserted by a heathcare provider or a
medical nurse without cystoscopic guidance, and the patient
was instructed to keep the catheter for 3-7 days to allow the
VUA edema to resolve.

Risk factors for urinary retention were evaluated by uni-
variate and multivariate analysis using logistic regression
models, taking retention as the response variable and pre-
dictors of retention mentioned above as response variables.
In the group of patients who were found to have higher
incidence of AUR (Day 4), continence at one and three
months was compared between patients who had AUR
vs. patients who did not have AUR (exclusively inside this
group). Continence was measured by the number of pads
per 24 hours, considered as a categorical variable, and
divided to 4 categories: 0, 1 security, 1 pad, 2 or more pads.
Continence was defined as 0 pads per 24 hours. Categories
were compared using chi-square test and Fisher exact test
for categorical variables.

summarized in Table 1. Among the 740 included RARP men,
only 16 patients (2.2%) developed AUR after removal of the
urinary catheter. All were managed with re-catheterization
for an additional 3-7 days to allow for VUA edema resolu-
tion. No patient developed a second episode of retention.
Moreover, seven men (0.9%) developed anastomotic leakage
several days after removal of the catheter and the diagnosis
was confirmed by cystogram. All such men were successfully
managed with re-insertion of a urinary catheter, antibiot-
ics, and other conservative measures. Long-term assessment

Table 1. Perioperative patient characteristics of whole
patient cohort (n=740)

Variables Mean Cl
PSA 6.66 6.32; 7.01
Age (year) 60.44 59.97; 60.90
BMI 27.55 27.23; 27.88
Prostate volume (g) 50.22 48.95; 51.50
c stage % (n)
cT1a 0.13 (1)
cT1b 0.13 (1)
cT1c 71.79 (532)
cT2a 19.83 (147)
cT2b 5.93 (44)
cT2c 1.34 (10)
cT3a 0.8 (6)
Gleason biopsy % (n)
6 34.10 (252)
7 56.29 (416)
8 73.07 (540
9 23 (17)
10 0 (0)
IPSS 7.60 7.12; 8.07
EBL 263.39 252.13; 274.65

OR time, minutes 183.26 179.35; 187.18

BMI: body mass index; Cl: confidence interval; EBL: estimated blood loss; IPSS:
International Prostate Symptom Score; OR: operating room; PSA: prostate-specific antigen.

revealed that three patients (0.4%) developed bladder neck
contracture (two patients at six months and one patient at
four months following RARP) and managed with a single
endoscopic bladder neck incision. No patient with VUA
urinary leakage or bladder neck contracture had AUR fol-
lowing the surgery.

As previously noted, the urinary catheter was removed in
351 and 389 men at Days 4 and 7, respectively. Immediate
AUR was observed in 4.5 % (16 patients) and 0.2% (one
patient) in each group. This observation was also a statistical-
ly significant risk factor for the development of AUR in both
univariate (p=0.004) and multivariate analysis (p=0.003).
Other variables, including patient-related factors (age, BMI,
prostate transrectal volume, preoperative IPSS, and presence
of a median lobe) and surgery-related factors (specifically
VUA anastomosis time, intraoperative anastomotic leakage,
and nerve preservation), were also analyzed as risk factors
for the development of AUR post-RARP with no statistically
significant difference (p<0.05 for all) (Tables 2, 3).

With regards to short-term urinary continence outcomes
following RARP, men who experienced AUR had a favour-
able outcome during the first month (Table 4). More spe-
cifically, 0-pad continence rate was significantly higher
(p=0.0142) at one month in patients with AUR (88% vs.
47%; p=0.01); however, no significant continence differ-
ences were observed at three months (all p>0.05).
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Table 2. Univariate analysis of potential predictors of AUR

Variables OR Cl p
Catheter removal day 0.053 0.003; 0.264 0.004
Age (year) 0.933 0.867; 1.004 0.06
BMI 0.988 0.872; 1.097 0.839
Prostate volume (g) 0.986 0.951; 1.015 0.409
Anastomosis time 1.001 0.946; 1.043 0.963
IPSS 0.965 0.877; 1.041 0.405
Median lobe 1.210 0.276; 3.784  0.767
Nerve preservation 1.030 0.546; 1.843 0.922

AUR: acute urinary retention; BMI: body mass index; Cl: confidence interval; IPSS:
International Prostate Symptom Score; OR: odds ratio.

Discussion

The evolution of minimally invasive techniques for the treat-
ment of prostate cancer has seen a substantial evolution over
the recent decade with the introduction of robotic assistance.
Reduced morbidity, including a decrease in hospitalization,
convalescence time, catheterization time, bladder neck con-
tracture, leakage rate, blood loss, and transfusion rate, are
likely factors at play.""""* VUA-related outcomes are noted
to be improved with RARP, including urinary continence,
VUA leak, and bladder neck contracture.!>°

In previous RRP series, catheter replacement was most
often related to VUA urinary leakage and urinoma. In the
current series, consistent with other large, high-volume
RARP series, AUR (2.2%) was a more common adverse event
when compared to VUA leakage (0.9%). Improvements in
tissue reconstruction with robotics, including less tissue
handling, avoidance of mucosa eversion, and continuous
suture technique combined with posterior reconstruction,
are contributing factors to improved VUA.

AUR is an uncommon and poorly understood complica-
tion of RARP. Patel et al reported postoperative anastomotic
edema, postoperative pain, and increased bladder neck
smooth muscle tone as possible etiologies of AUR following
laparoscopic radical prostatectomy.* AUR also might be a
predictor of subsequent future urethral stricture and bladder
neck contracture (BNC), as some investigators observed sig-
nificant incidence (3.6%) of urethral stricture in 44 patients
who developed AUR in a 1289 series of patients following
radical prostatectomy.'” This was not observed in our series. In
addition, the management of AUR requires reinsertion of an
indwelling catheter, which impacts patient quality of life and
increases the rate infection and bladder irritative symptoms.'?
Better understanding of AUR risk factors and prevention with
longer Foley placement could avoid the risks of replacing a
catheter and the psychological burden on patients.®

Upon a review of the published literature, the incidence
of AUR following radical prostatectomy (RRP, laparoscopic
radical prostatectomy [LRP], and RARP) varies consider-
ably from 2-21%. Table 5 summarizes large-volume series

Table 3. Multivariate analysis of potential predictors of
AUR

Variables OR Cl p
Catheter removal day 0.940 0.911; 0.971  <0.001
Age (year) 0.998 0.996; 1.001 0.209
BMI 1.000 0.996; 1.003  0.904
IPSS 0.999 0.997; 1.002  0.520
Prostate volume (g) 1.000 0.999; 1.001 0.723
Anastomosis time 1.001 1.000; 1.003 0.103
Nerve preservation 1.000 0.980; 1.021 0.976
Median lobe 1.012 0.970; 1.056  0.587

AUR: acute urinary retention; BMI: body mass index; Cl: confidence interval; IPSS:
International Prostate Symptom Score; OR: odds ratio.

for all three surgical approaches. In our current retrospec-
tive review of 740 patients, AUR occurred in 2.2% of the
patients, which is comparable to large series of RARP. Even
with the meta-analysis by Ficarra et al, the incidence of AUR
is <1% in large RARP published series.’® Moreover, there
was no patient- or surgery-related factor identified to be a
significant predictor for the development of AUR except for
the duration of catheterization. The optimal catheterization
time after radical prostatectomy is unknown and its relation
to the development of AUR is debated.

Traditionally, urinary catheter removal after RRP has been
performed between 10 and 21 days postoperatively without
strong, supportive evidence."?' Lepor et al reported that
removal of the catheter on postoperative Day 7 is both fea-
sible and desirable after excluding extravasation by a cysto-
gram following RRP.?? Patel et al reported significantly higher
incidence of AUR (19%) when the catheter was removed
at Day 3 or 4 compared to 3% at Day 7 following RRP.*
Another recent study done on 1026 patients who underwent
RARP concluded that although early removal of the catheter
(Day 3 or 4) had no increase in the rate of anastomotic leak,
it carries higher risk of AUR compared to catheter removal
at five days or more.® In another series of 114 patients who
underwent LRP, the catheter was safely removed as early
as postoperative Day 2 in carefully selected patients on
the basis of the integrity of the VUA and the ease of intra-
operative re-catheterization; however, 17% of the patients

Table 4. Urinary continence outcomes of 351 patients who
had catheter removed at 4 days, and at 1 and 3 months
following RARP

No of 0 pad 1security 1pad 2 ormore p

patients pad pads

1 month
AUR 14 (88%) 1(6%) 1(6%) 0 0.0142
No AUR 153 (47%) 68 (21%) 44(13%) 64 (19%)

3 months
AUR 15 (94%) 0 1 (6%) 0 0.201
No AUR 227 (70%) 50 (15%) 27 (8%) 25 (7%)

AUR: acute urinary retention; RARP: robot-assisted radical prostatectomy.
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Table 5. Comparative analysis of reported Foley removal times and associated AUR outcomes

Author Year No of patients Type of BNC rate Leakage rate Overall incidence Incidence of AUR
surgery of AUR in relation to
catheterization time
Lepor et al” 2001 135 (excluding 44 RRP 5% 24% 12% 15% POD 7
ptn with leak) 0% POD 14
Patel et al* 2003 151 RRP 14% 23% 15% 19% POD 3 or 4
3% POD 7 or more
Noghuchi et al 2004 70 RRP 2% 4% 21% 21% POD 3
Tiguert et al® 2003 342 RRP 4% 19% 3% 3% POD 4
3% POD 5 or more
Souto et al 2004 73 RRP 2% N/A 3% 5% POD 7
0% POD 14
James et al® 2012 64 LRP N/A N/A 17% 17% POD 2
Matsushima et al*' 2015 113 LRP 0% N/A 18.6% 22% POD 2
14% POD 4
Khamees et al® 2013 1,026 RARP 0.2% 0.9% 2% 6% POD 4 or 3
0.5% POD 5 or more
Gratzke et al™® 2015 74 RARP 1.5% 2% 9% 11% POD 2
8% POD 6

AUR: Acute urinary retention; LRP: laparoscopic radical prostatectomy; POD: post-operative day; RARP: robot-assisted radical prostatectomy; RRP: retropubic radical prostatectomy.

developed AUR.?* Interestingly, Tiguret et al found no sig-
nificant difference in the incidence of AUR if the catheter
was removed at Day 4 (3%) or later (3%) following RRP, but
noticed better continence rate and less anastomotic stricture
rate with earlier removal of the catheter.?

With regards to RARP, a dedicated study performed on 74
men following RARP observed that the rate of AUR devel-
oped in 11% of patients had their catheter removed two
days after the surgery vs. 8% when the catheter was left
until Day 6 with no significant statistical difference.?® This
reflects on the time related resolution of the VUA edema,
particularly with the Van Velthoven continuous suture clo-
sure. Additionally, other investigators consider early removal
of the catheter as a predictive factor for development of AUR.

In the current study, the timing of removal of the urinary
catheter was the only significant factor for development of
AUR on both univariate and multivariate analysis. The rate of
AUR in patients whose catheters were removed at Day 4 and
those whose catheters were removed at Day 7 was 4.5% and
0.2%, respectively. Our anastomotic leak rate was 0.9% while
most of the patients with leak (71% [5/7]) had their catheter
removed at Day 4. In case of development of AUR, some
investigators advised to reinsert the urinary catheter under
cystoscopic guidance because of the potential risk of disrup-
tion of the VUA and bladder neck reconstruction.* We believe
that the use of robotic technology in prostatectomy has led to
a better visualization and integrity of the VUA, as all patients
who developed AUR in our series where treated with recath-
eterization on the word of the emergency department with no
difficulty and without the need for any adjuncts. None of the
cases needed a urological input and not one of the patients
with AUR developed leak or another episode of AUR.

With regards to impact on urinary control and long-term
continence, there are few studies that have addressed this
relationship. Gratzke et al reported no significant differ-
ence with regard to early continence rate if the catheter was
removed on Day 2 or 6 following RARP using International
Consultation on Incontinence Questionnaire-Male Lower
Urinary Tract Symptoms Long Form (ICIQ MLUTS LF). On
the other hand, some investigators observed higher con-
tinence rate at three, nine, and 12 month following RRP
in favour of patients with earlier removal of catheter at
Day 4 compared to later than Day 4 by using the number
of pads/24 hours as an indicator for continence level.?*?°
Another study included 113 men who underwent LRP and
divided them into two groups based on the timing of cath-
eter removal (Day 2 vs. 4) following the surgery. There was
no significant difference in the incidence of AUR between
the two groups, but continence rate was significantly lower
with earlier removal of catheter. Urinary incontinence was
measured using the urine loss ratio (ULR) and showed that
patients with AUR with catheter removal at Day 2 showed
lower continence when compared to patients with catheter
removal at Day 4. Multivariate analysis identified AUR after
catheter removal on Day 2 as the only predictive factor for
incontinence at six and nine months after LRP (odds ratio
4.472; p=0.03).? Meanwhile, in our series, AUR was found
to have a positive effect on continence rate at one month
with no significant impact at three months.

Despite its merits, our study has number of limitations
worthy of mention. These include the single institution, ret-
rospective nature of the study. Moreover, the measurement
of continence rate was dependent on patients’ reports with
lack of objective tests. However, all data was obtained pro-
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spectively into an IRB-approved database. Despite these
limitations, we believe our results indicate that leaving the
urinary catheter seven days following RARP is safer in the
reduction of AUR incidence following RARP.

Conclusion

not well-highlighted during patient counselling. However, it
appears that its incidence is much higher than VUA urinary
leakage/extravasation. Early removal of the urinary catheter
following the surgery at Day 4 carries a higher risk of AUR
when compared to Day 7. Moreover, development of AUR
has a positive effect on early continence rate only in patients
with early catheter removal at Day 4 post-RARP. Further
studies with longer followup are required to evaluate the
effect on the long-term outcomes of continence.
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