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Abstract

Background and Purpose: After removal of the Foley catheter after robot-assisted radical prostatectomy (RARP),
recovery of continence can take days to months. We sought to identify a simple means to predict time to
recovery of postoperative continence.
Patients and Methods: Preoperative characteristics on 172 men who were undergoing RARP were entered into
an electronic database. All men were queried via telephone and/or returned a 7-day log of pad use. Men without
need for pads were excluded (n = 41). At 4 to 7 days, responses were grouped as: one pad (n = 55), two pads
(n = 35), or three or more pads (n = 41). Patients returned self-addressed postcards noting the date of 0-pad
urinary status. Univariate and multivariate analysis of variables were assessed for ability to predict time to
continence.
Results: No preoperative factors, such as age, International Index of Erectile Function-5, prostate-specific
antigen level, American Urological Association symptom score, body mass index, uroflowmetry, nerve-
sparing status, estimated blood loss, or prostate weight, were found to predict time to continence. Pad use
at 4 to 7 days, however, was highly correlated with median time to continence. The median time to continence
for men using one pad was 35 days, two pads was 42 days, and for three or more pads was 73 days
(P = 0.0001).
Conclusions: As has been previously reported, we found no reliable baseline factors that predicted postoperative
time to 0-pad continence. We did find that determining pad usage at 4 to 7 days after catheter removal strongly
predicted time to pad-free continence. This method is simpler then pad weights, predicts high- and low-risk men
for delayed continence, and can be used for counseling/intervention.

Introduction

Although there is strong evidence to support the use of
radical prostatectomy for prostate cancer from an on-

cologic viewpoint, patients and physicians alike recognize
that incontinence is a problem retarding widespread accep-
tance of surgery. Even though continence rates have been
reported to be as high as 85% to 90%, when contemplating
surgery, most men worry not only about incontinence but,
appropriately, how long the incontinence will last. Techni-
ques such as the posterior and anterior suspension stitches
have been published without clear evidence of definitive
improvement. For example, the technique described by Rocco
and colleagues1 has been evaluated in randomized (controlled
and noncontrolled) trials without benefit2–4; however,
Nguyen and associates5 and Tewari and coworkers6 noted
improvement in consecutive series. Although extensively
studied, there are no reliable preoperative or baseline factors
that predict time to continence.

Since 2000, a number of authors have reported that the level
of incontinence immediately after catheter removal can rea-
sonably classify the length of incontinence into slower vs
faster groups.7–9 These reports examined relative inconti-
nence, either immediately after catheter removal7 or using
pad weights over the first 24 hours after catheter removal.8,9

This study’s objective was to develop an outpatient method
that avoids pad weighing for predicting times to recovery of
postoperative continence for surgeons and their patients.

Patients and Methods

Two hundred and seven consecutive patients who were
undergoing robot-assisted radical prostatectomy by a single
surgeon were considered for the study; however, 35 were
excluded for lack of complete follow-up (17) or competing
protocol (18). Baseline characteristics (n = 172), such as age,
height, weight, clinical T-stage and Gleason score, prostate-
specific antigen (PSA) level, International Index of Erectile
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Function (IIEF)-5, and pertinent medical history, were col-
lected and entered prospectively into a dedicated electronic
database. Continence was defined as the use of no pads. Pa-
tients self-reported the day that they stopped using any pads
by returning subject-coded, preprinted postcards. Urinary
and sexual outcomes were also obtained by validated self-
administered questionnaires at 3-month intervals, including
selected questions from the Expanded Prostate Cancer Index
Composite-24 questionnaire, the seven-item American Ur-
ological Association (AUA) symptom score, and the IIEF-5.
Institutional Review Board approval had been granted for this
study. Nonclinical research associates collected all follow-up
information.

Simple uroflowmetry was obtained preoperatively (Dan-
tec, Laborie) for total voided volume (VV) and peak flow rate
(PFR). A postvoid residual (PVR) detrmination was per-
formed by ultrasound. All men were asked to report to the
clinic with a full bladder. Our surgical technique has been
previously described, which includes a running Van Veltho-
ven urethrovesical anastomosis, a cautery-free technique for
the prostatic vascular pedicle and neurovascular bundle,
Rocco reconstruction, and local endorectal hypother-
mia.1,4,10,11 The indwelling catheter was removed on day 7,
and cystography was not performed. All men were counseled
on how to do routine Kegel exercises.

All men (100%) were contacted by telephone by the oper-
ating surgeon to formally review the pathology report, at

which point they were queried (3–5 days after catheter re-
moval) about how many pads they were using. In addition to
the telephone query, patients were sent home with a self-
assessed 7-day daily continence log (Appendix 1). The log
reports number of pads used, pad size, and percentage of pad
saturation. Patients were asked to fax the log on day 7. If we
did not receive a fax, patients were contacted by one of the
research associates. Men were followed until pad free or until
12 months.

Men with no need for pads in the first week were not in-
cluded (n = 41). Time to pad-free urinary continence was de-
termined by postcards returned with the date of achieving
pad-free status; patients were also contacted monthly if they
had not returned their 0-pad postcard. Groups were com-
pared for baseline parameters using one-way analysis of
variance. Univariate analysis of time to zero pads was per-
formed using the Kaplan-Meier method. The analysis soft-
ware used was Statistical Analysis Systems (SAS Institute,
Cary, NC), with statistical significance considered P < 0.05.

Results

Baseline characteristics

Table 1 presents preoperative baseline characteristics for
the different pad-use categories. We did not find any baseline
factor(s) that distinguished between the groups or that was
helpful in predicting length of incontinence. Interestingly,

Table 1. Baseline Characteristics for 1, 2, and ‡ 3 Pad Groups

1 Pad SD 2 pads SD 3 + pads SD P value 0 pads SD 1 + pads SD P value

N 55 35 41 41 131

Demographics
Age 63.0 8.7 61.0 6.6 61.0 6.2 0.39 58.0 8.3 62.0 7.4 0.015
AUA 6.0 6.7 7.0 5.4 8.0 6.3 0.81 8.0 5.5 7.0 6.2 0.80
Bother 2.0 1.4 2.0 1.5 1.0 1.4 0.18 1.0 1.4 2.0 1.4 0.95
Pre-PSA 5.0 5.8 5.9 5.3 5.0 2.8 0.51 5.0 5.4 5.1 4.9 0.43
Prostate Weight (g) 52.6 17.0 48.0 17.5 50.8 19.4 0.76 47.0 15.0 51.4 17.8 0.10
BMI 27.1 3.3 26.1 4.0 26.9 3.5 0.94 26.7 4.2 26.7 3.5 0.38

Gleason score 7.0 0.7 7.0 1.4 7.0 0.7 0.71 7.0 0.8 7.0 0.9 0.55
IIEF-5 22.5 6.2 24.0 7.5 22.0 8.3 0.28 24.0 5.4 23.0 7.3 0.073

Uroflowmetrics
Volume voided (mL) 324.0 210.0 333.0 207.0 388.0 197.0 0.75 362.0 185.0 342.0 204.0 0.97
PVR (mL) 69.0 97.6 68.0 190.0 94.0 89.7 0.52 74.0 82.4 82.5 127.0 0.53
PFR (mL/s) 16.5 9.0 16.0 11.7 15.0 10.9 0.95 17.0 8.3 16.0 10.4 0.93

Nerve sparing 0.33
Bilateral 83.6% 80.0% 70.7% 87.8% 78.6%
Unilateral 16.4% 20.0% 26.8% 9.8% 20.6%
Non 0% 0% 2.50% 2.4% 0.8%
Positive surgical

margin
7% 17.1% 5% 14.6% 9.2% 0.32

Time to zero pads (d) 35 58.8 42 49.9 73 124 0.0002 3 23.3 50.0 88.4 0.0001
Pad free 1 Month 47.3% 0.50 34.3% 0.48 7.3% 0.26 < 0.0001 90.2% 0.30 31.3% 0.47 < 0.0001
Pad free 3 Months 83.6% 0.36 71.4% 0.49 52.5% 0.51 0.0016 97.6% 0.16 70.8% 0.45 0.0005
Pad free 9 Months 98.1% 0.14 94% 0.17 85.3% 0.36 0.031 100.0% 0 93.4% 0.23 0.12
Pad free 12 Months 100% 0 100% 0 88% 0.33 0.0048 100.0% 0 96.7% 0.18 0.24

Demographics table stratified by pad use groups and analyzed by analysis of variance. Table compares the excluded 0-pad use group with
the pad use group, analyzed by t test.

P values (analysis of variance) presented are for intergroup comparisons. A simple comparison is also made between men pad free within
the first 7 days after catheter removal (0 pads) with all men using pads (1 + pads) using t tests.

SD = standard deviation; AUA = American Urological Association; PSA = prostate-specific antigen; BMI = body mass index; IIEF =
International Index of Erectile Function; PVR = postvoid residual; PFR = peak flow rate.
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noninvasive uroflowmetry likewise did not demonstrate any
difference in any of the standard parameters, such as VV,
PVR, or PFR. Nor were there any predictive findings with
perioperative factors, such as nerve-sparing status (or blood
loss or length of stay—data not shown).

Pad use vs time to pad-free status

We did find a very strong correlation and predictive power
of time to pad-free status simply by tracking the number of
pads used and wetness (days 4 through 7). In Table 1, we
present a comparison of 1 pad through 3 + pads; separately,
we also present data for men with early no pad use (0 pads)
compared with men using 1 or more pads (1 + ). Last, in ad-
dition to showing timed events, Figure 1 presents a Kaplan-
Meier graph for the three self-reported pad groups (P = 0.0001).

Pad slope

The daily urinary log allowed us to examine pad use over
the first week after catheter removal. Over the first 4 days after
catheter removal in the three or more group, 34.3% decreased
the quantity and/or the size of the pads used (heavy, me-
dium, and thin sizes were available); 22.9% dropped from
three or more to two pads, and 11.4% dropped to one pad. We
found that any of the days from 4 to 7 equally predicted time
to continence.

Discussion

The prediction of how much time it will need for any given
patient to achieve pad-free status is a strategic clinical goal.
Patient age is the one demographic factor most commonly
linked to continence and time to continence; however, the
predictive strength of age and all other baseline factors, such
as body mass index, prostate weight, AUA symptom score, is
weak at best.12–14 Our study confirms these previous findings
as presented in Table 1. In addition, we found preoperative
uroflowmetry (VV, PVR, PFR) had no predictive findings.

Because preoperative factors have not demonstrated ben-
efit, a number of authors have focused on postoperative fac-
tors. In 2000, Twiss and associates7 were the first group we
identified specifically addressing postoperative factors that

helped stratify time to continence. At the time of catheter re-
moval, they described a 5-item index to estimate the likeli-
hood of continence at 3 months. In short, on the day of
catheter removal, the bladder was filled to leak point and the
bladder volume recorded. The patients were then assessed for
leakage when supine, changing to sitting, changing to
standing, and the ability to start and stop the urine stream.
The maximum score was 18; three groups were identified (18,
17–15, and 14 or less). At 3 months, approximately 75% of men
who scored a perfect 18 were pad free, 53% with scores 17 to
15 were pad free, and 34% were pad free if they scored 14 or
less.

More recently, two groups in Europe have published
postoperative protocols to predict time to continence. Ates
and colleagues8 described a urine loss ratio (ULR): weight
of pads/24 voided urine volume) measured on the day of
catheter removal or approximately 2.3 days later. They defined
three groups of continence, early (3M), midterm (3–12M), and
late (12–24M). They found reasonable correlation of being pad
free at 3 months when the ULR was 0-0.05: 89.4%; 0.05–0.15:
73.5%; and > 0.15: 42.5%. They commented that there was
better correlation if they measured 2.3 days vs 1 day after
catheter removal. Recently, Van Kampen and coworkers9 also
described a pad-weight method on the day of catheter removal.

Our study improves on these earlier studies in that it does
not need pad weight and is also performed between 4 and 7
days postcatheter removal. We found that simply filling out a
postcatheter log of daily pad use (Appendix A) strongly
predicted prolonged urinary incontinence: For men using
three or more pads, the median time to pad-free status was 73
days; two pads, the median time was reduced nearly in half,
42 days; and one pad, the median was 35 days. The pad
weight methods described by Ates and associates8 and Von
Kampen and colleagues9 have very similar estimates as our
data does. For example in the study by Ates and associates,8

the 0–0.05 ULR correlates well with one pad estimates for
continence at 3 months, the 0.05–0.15 with two pads, and
> 0.15 with three or more pads (89.4% vs 83.6%: 73.5% vs
71.4%: 42.5% vs 52.3%).

Another important finding was that the first 24 hours was
not the optimal day for predicting time to continence. In fact,
34.3% of men using three or more pads on day 1 postcatheter
removal were using two or fewer pads on day 4. All three
studies use either the day of catheter removal or 1 to 2 days
later. Another finding was stable pad use days 4 to 7; any of
these days had equal predictability of time to continence.
These findings put together introduce a fairly simple means to
estimate how long the incontinence may persist.

We agree with all three previous publications that the in-
formation can be used both to counsel patients and to direct
them to earlier intervention. Early noninvasive intervention
techniques, such as biofeedback, muscle strengthening, etc.,
should be investigated as well as earlier surgical interventions
could be considered.

A weakness of the present study is that we did not compare
head to head the pad weight method to the daily pad log. This
occurred primarily because of the expense and inconvenience
of supplying patients with scales and/or keeping them hos-
pitalized longer. Based on the large variation in time to con-
tinence in all of the proposed methods, the number of subjects
needed for an appropriately powered study is prohibitive.
The data from studies correlating objective pad weights

Kaplan-Meier based on patient self-reported pad usage
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FIG. 1. Kaplan-Meier time to pad-free continence presented
as one, two, or three or more pads (P < 0.0001).
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indicate, however, that these large variations in time to return
of continence suggest that subjective pad usage appears to be
a very good surrogate. Another criticism is pad size, and %
pad fullness is open to wide reporting variation; however, we
found even with this wide variation, we could fit men rea-
sonably into one of the three groups.

Conclusions

This self-reported log of daily pad use that can be fax-
returned or communicated by phone query is simple, nearly
cost free, and easily reproduced. The estimation of time to
continence achieved on days 4 to 7 identifies for counseling
and/or early intervention men who are at risk for prolonged
incontinence.
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Appendix 1. Daily Urinary Pad Log

Daily Urinary Pad Log

Case #: __________ Initials: ___________ Surgery Date: ____/____/_____

Please Fax at Highlighted Times. Thank You

Before your surgery, did you wear urinary pads for incontinence problems? ,Yes, # daily? ____ , No

Week 1

# of How soaked
Check Type of Urinary Pad Used

Comments

Day Date
Pads
Used

are your
pads? (0-100%)

L Light
(Thin liner)

M Medium
(Standard pad)

H Heavy
(Disposable brief)

(Use additional
sheets as needed.)

0 Catheter Removed
1
2
3
4
5
6
7 Please Fax to

Are you currently taking medication for incontinence? , Yes, Name:______________ Date Started: _________ , No
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