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OBJECTIVE

METHODS

RESULTS

CONCLUSION

To assess the correlation between the Visual Analogue Scale (VAS) and the Expanded Prostate
Cancer Index Composite (EPIC)-26 in the evaluation of urinary continence (UC) recovery
after 3-dimensional laparoscopic radical prostatectomy (3D-LRP).

105 men underwent 3D-LRP in Seinijoki Central Hospital Finland between November 2018
and February 2021. VAS forms and EPIC-26 questionnaires were used to assess UC pre-
operatively and at 6 weeks, 3-, 6-, 9-, 12-, 15-, 18-, 21-, and 24 months postoperatively.

On the VAS form, the patient put a mark on the 10 cm long horizontal line in place, which
described his experienced degree of UC (0 cmy; fully incontinent—10 cm; fully continent). The
scores for the urinary incontinence domain of EPIC-26 (UI-EPIC-26) were calculated and
transformed to a scale of 0-100. Spearman s rank correlation coefficient was used to evaluate the
correlation between the VAS and UI-EPIC-26.

A total of 915 VAS forms and 909 EPIC-26 questionnaires were evaluable. UC improved sig-
nificantly during the first year but not after that. The medians for UI-EPIC-26 and VAS were
50.8 (0-100) and 7.2 cm (0-10 cm) at 3 months, 76.8 (14.5-100) and 8.7 cm (1.7-10 cm) at 12
months and 79.6 (8.25-100) and 9.0 cm (2.7-10 cm) at 24 months. The correlation coefficient
(95% confidence interval) between VAS and UI-EPIC-26 preoperatively, at 12 months and at
24 months was 0.639 (0.505-0.743), 0.807 (0.716-0.871), and 0.831 (0.735-0.894), respectively
(P < 0.001).

The VAS can be utilized as an easy-to-use alternative to the EPIC-26 when evaluating UC
recovery after 3D-LRP. UROLOGY 177: 103-108, 2023. © 2023 The Author(s). Published by
Elsevier Inc. This is an open access article under the CC BY license (http://creative-
commons.org/licenses/by/4.0/).

cancer in men globally and 1 out of 8 men will be
diagnosed with PCa during his lifetime." Radical
prostatectomy (RP) is the primary curative treatment for
men under 75-years of age with clinically significant lo-
calized PCa.’ Despite advances in surgical techniques for
RP, treatment-related functional adverse effects,

I )rostate cancer (PCa) is the second most common

From the Seindjoki Central Hospital, Department of Urology, Seindjoki, Finland; the
TAYS Cancer Center, Department of Urology, Tampere, Finland; the Tampere
University, Faculty of Medicine and Health Technology, Tampere, Finland; and the
Faculty of Social Sciences, Biostatistics Group, Tampere University, Tampere, Finland

Address correspondence to J. Valli, M.D., Tampere University Hospital,
Department of Urology, Eldméanaukio 2, 33520 Tampere, Finland. E-mail: jaakko.-
valli@live.com

Submitted: March 11, 2023, accepted (with revisions): April 27, 2023

© 2023 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

especially urinary incontinence (UI) and erectile dys-
function can have a major negative impact on a patient”s
Health Related Quality of Life (HRQoL). Due to good
general survival after RP, patients’ HRQoL may be
compromised by these functional problems for years or
even decades.™”

Quality control (QC) for RP-related HRQoL has
changed dramatically during the evolution of RP. The
Expanded Prostate Cancer Index Composite-26 (EPIC-
26) has become a widely used patient-reported outcome
instrument that measures HRQoL among PCa survivors
across 5 disease-specific domains: UI, urinary obstruction
and irritation, bowel-related symptoms, sexual dysfunc-

tion, and hormonal symptoms’ "
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However, the EPIC-26 can be cumbersome in a daily
clinical practice setting because it requires approximately
10 minutes to complete. Some patients need help in
filling out complex questionnaires, which can lead to
misinformation. Domain scores are calculated using an
algorithm, and scores are transformed to a linear 0-100
scale in which higher scores indicate better outcomes in
each domain,"’ but interpretation can be challenging,
especially when determining clinically relevant
thresholds.'"'*

An ideal QC tool for outpatient clinics should be re-
liable, easy to use, and interpret for both the patient and
medical staff. We recently reported a retrospective study
in which a strong correlation between the Visual
Analogue Scale (VAS) and both the Ul- and sexual
dysfunction domain of EPIC-26 was demonstrated after
3-dimensional laparoscopic radical prostatectomy (3D-
LRP), but the evaluation was performed nearly 3 years
after the operation.'” The aim of the present investiga-
tion was to test the feasibility of using the VAS in the
evaluation of urinary continence (UC) recovery among
patients undergoing 3D-LRP in a prospective study.

MATERIALS AND METHODS

Study Population

A total of 105 consecutive men who underwent 3D-LRP at the
Seinijoki central hospital in Finland between November 2018
and February 2021 were enrolled in this prospective study. The
median age at surgery was 63 years (range, 46-75).

Collection of Data on Incontinence

Before the operation, patients completed the validated Finnish
language paper version of the EPIC-26 questionnaire, along
with the VAS form, to assess preoperative continence. The
VAS form was a 10 cm horizontal line, on which the patients
were asked to place a single mark based on their experienced
degree of continence. Marking on the right end of the scale
indicated the patient felt that their UC was normal (10 cm),
whereas marking on the left end indicated total incontinence
(0 cm). The marks on the VAS lines were measured using a
ruler to an accuracy of 0.1 cm (min O cm, max 10 cm). The

scores for the Ul domains of the EPIC-26 were calculated using
the University of Michigan scoring instructions, and the multi-
item scores were transformed to a 0-100 scale on which a
higher score indicates a better outcome. '’

After the surgery, the patients were sent the same ques-
tionnaires at regular intervals, first at 6 weeks and then at 3, 6,
9, 12, 15, 18, 21, and 24 months postoperatively. The patients
answered all the questionnaires on the same date, at home,
without the presence of medical staff, and then returned the
completed questionnaires to the hospital via mail. The max-
imum follow-up time was 24 months, so each patient com-
pleted, at most, 10 VAS forms and 10 EPIC-26 questionnaires.
The data collection were terminated in December 2022.

The patients were monitored during subsequent control visits,
which occurred at 3, 12, and 24 months postoperatively. At the
control visits, patients were categorized into 4 groups based on self-
reported urinary continence: continent (no pads), single daytime
safety pad (night-time continent and most of the day), 2 or more
pads (pads during daytime but night-time continent), or totally
incontinent (pads during both on daytime and night-time).

Statistical Analysis

Spearman’s rank correlation coefficient was used to evaluate
the correlation between the incontinence VAS and Ul domain
of EPIC-26 (UI-EPIC-26). Statistical significance was con-
sidered when P value was <0.05. The McNemar test was used
when continence recovery during the first and second years was
evaluated. The statistical analyses were performed with SPSS
statistical software (IBM SPSS Statistics, Version 27; IBM Co.,
Armonk, New York, USA).

RESULTS

A total of 915 responses to VAS forms and 909 responses to
EPIC-26 questionnaires were evaluable for analyses. The
median number of returned questionnaires (VAS and EPIC-26)
per patient was 9 (range: 1-10). The number of comparable
(same patient and survey date) VAS and UI-EPIC-26 mea-
surements was 901, making the overall response rate 87%. Two
patients filled out only the preoperative surveys.

The medians for VAS and UI-EPIC-26 and Spearman’s rank
correlation coefficients are described in Table 1. The pre-
operative median for the UI-EPIC-26 was 95.2 points
(35.5-100) and that for the VAS was 9.4 cm (4.9-10 cm). The

Table 1. Medians for the Visual Analogue Scale (VAS) and the Urinary Incontinence domain of the Expanded Prostate Cancer
Index Composite (UI-EPIC-26) and Spearman “s rank correlation coefficients. Cohort of 105 Finnish men with prostate cancer

treated with 3D-laparoscopic radical prostatectomy.

VAS Median cm (min-

UI-EPIC-26 Median Points (min-

Spearman Correlation Coefficient (95%

Time max) [n] max) [n] Confidence Interval)

Baseline 9.4 (4.9-10 cm) [105] 95.2 (35.5 -100) [105] 0.639 (0.505-0.743); P-value <0.001
6 weeks 6.6 (0-10 cm) [96] 38.6 (0-100) [94] 0.823 (0.742-0.881); P-value <0.001
3 months 7.2 (0-10 cm) [99] 50.8 (0-100) [99] 0.831 (0.756-0.855); P-value <0.001
6 months 8.2 (0-10 cm) [99] 65.9 (0-100) [98] 0.807 (0.722-0.868); P-value <0.001
9 months 8.4 (0.2-10 cm) [97] 71.4 (0-100) [97] 0.830 (0.753-0.885); P-value <0.001
12 months 8.7 (1.7-10 cm) [88] 76.8 (14.5-100) [90] 0.807 (0.716-0.871); P-value <0.001
15 months 8.7 (1.2-10 cm) [90] 75.8 (14.5-100) [91] 0.816 (0.729-0.877); P-value <0.001
18 months 8.7 (2.8-10 cm) [87] 75.7 (8.25-100) [84] 0.845 (0.766-0.898); P-value <0.001
21 months 8.6 (2-10 cm) [86] 76.0 (8.25-100) [83] 0.841 (0.761-0.896); P-value <0.001
24 months 9.0 (2.7-10 cm) [68] 79.6 (8.25-100) [68] 0.831 (0.735-0.894); P-value <0.001
n total 915 909
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Figure 1. Scatterplot of the results of the comparable Visual Analogue Scales and urinary incontinence domains of EPIC-26 (n
901). Cohort of 105 Finnish men with prostate cancer treated with 3D-laparoscopic radical prostatectomy.

correlation coefficient between the UI-EPIC-26 and incon-
tinence VAS was 0.639 (95% confidence interval (CI)
0.505-0.743, P-value<0.001). The correlation coefficients
between the VAS and UI-EPIC-26 were > 0.8 at every time
point after the operation (P-value<0.001), as described in
Table 1. These correlations are depicted in the scatterplot
shown on Figure 1.

i

o]

Urinary continence improved significantly during the first
year but not after that. The median UI-EPIC-26 and VAS
scores at 6 weeks and 12 and 24 months were 38.6 (0-100) and
6.6 cm (0-10cm), 76.8 (14.5-100) and 8.7 cm (1.7-10 cm), and
79.0 (8.25-100) and 89cm (2.7-10cm), respectively.
Continence recovery during the first 2 years after 3D LPR based
on the VAS and UI-EPIC-26 is presented in Figures 2 and 3.
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Figure 2. Continence recovery during the first 2 years after 3D-LPR using the Visual Analogue Scale. Cohort of 105 Finnish
men with prostate cancer treated with 3D-laparoscopic radical prostatectomy.
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Figure 3. Continence recovery during the first 2 years after 3D-LPR using the urinary incontinence domain of the EPIC-26.
Cohort of 105 Finnish men with prostate cancer treated with 3D-laparoscopic radical prostatectomy.

According to the patients’ self-reports, the overall continence
rate (no pads) was 24.8% at 3 months, 64.1% at 12 months,
and 65.1% at 24 months. If good post-prostatectomy con-
tinence is defined as <1 pad per day, the corresponding con-
tinence rates were 58.4%, 86.4%, and 88.8%, respectively.

DISCUSSION

This prospective single-center clinical trial was con-
ducted to investigate the correlation between the vali-
dated but laborious EPIC-26 and the simple VAS form in
the evaluation of UC recovery after radical prosta-
tectomy and to explore whether the correlation differs
depending on timing in relation to the operation. Over
900 completed VAS forms, along with EPIC-26 ques-
tionnaires from 105 operated patients, were collected, so
the response rate for returned questionnaires in this study
was high, at 87%.

We found a significant correlation between the VAS
and UI-EPIC-26 during the entire follow-up time, sug-
gesting that the VAS offers a reliable method via which
to evaluate patients’ experience of UC after RP. These
results support our previous findings of a strong post-
operative correlation between the VAS and UI-EPIC-
26." However, in the preoperative period, the basis
correlation between VAS and UI-EPIC-26 was not as
strong as postoperatively. Interestingly, when analyzing
patients’ individual scores, a few patients had estimated
their preoperative continence on the VAS form to be
much lower than the full 10 cm, even if they achieved
the maximum score on the UI-EPIC-26. This reflects the
bias that is associated with subjective measures, such as
patient-reported outcome measures.

106

As expected, the worst UC was observed immediately
after the operation, and the most significant UC recovery
occurred during the first postoperative year. Our func-
tional results, indicating that 64.5% of the patients were
using no pads and 86.4% were using, at most, 1 pad per
day 1 year after surgery, are in accordance with other
studies.'”'® The final degree of postoperative UC is
usually achieved within 1 year after RP. Although ad-
ditional improvement in continence after 1 year is un-
likely, contrary reports also exist. Jeong et al found that
about half of the patients who were incontinent at 1 year
became continent between years 1 and 2 after the op-
eration, with a patient’s age and severity of incontinence
at 1 year being the strongest factors leading to a late
recovery.' We could not, however, confirm this, as no
significant change in the continence rate was noted
during the second postoperative year.

The main limitation of this study is that VAS is not
currently a validated assessment instrument among ur-
ological indications. To our knowledge, this is the first
prospective study that validates VAS in the evaluation of
UC recovery at several measurement points and over a
relatively long follow-up time after RP. In addition to our
previous study,'* there is only sparse literature on VAS
usage in the evaluation of urinary symptoms among
males. Tiwari et al noted that, when evaluating lower-
urinary-tract symptoms, the VAS was correlated strongly
with maximal urinary flow rate, voided volume, and In-
ternational Prostate Symptom scores (IPSS)."* In a study
by Ushijima et al, the VAS was found to be significantly
better at identifying a patient’s main complaint as
compared to IPSS."” Okihara et al used the VAS to

evaluate lower-urinary-tract symptoms in patients
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undergoing brachytherapy; the VAS reflected the change
in HRQoL more precisely than the IPSS.”

This study has also other limitations. The number of
patients included in this study was relatively low.
However, both questionnaires were collected pre-
operatively, as well as at 6 weeks and 3, 6, 9, 12, 15, 18,
21, and 24 months postoperatively, making over 900
comparisons possible. It must be remembered that pa-
tients filled out both forms at home without the presence
of medical staff, which can be considered a strength of
this study. Unfortunately, we have not collected any
structured feedback from our patients during the follow-
up time regarding the usefulness and patients” experi-
ences of completing the VAS. However, feedback in the
outpatient clinic has been encouraging.

Although we found a strong correlation between the
VAS and UI-EPIC-26 for UC after 3D-LRP, we should
determine what can be considered a clinically important
VAS value when evaluating UC because the VAS value
is still a numerical measurement, like the EPIC-26.
Litwin has stated that prostate cancer-related patient-
reported outcome measures must cover both function
and discomfort in independent domains.”’ Also, HRQoL
is highly subjective and cannot directly be measured by
any instrument. Despite Litwin’s statement, to keep the
questionnaire as simple as possible we used only 1
“overall” VAS line, which included both function and
the discomfort of Ul, to evaluate UC recovery after RP.
However, it would be interesting to compare UI-EPIC-
26 function scores to a “Function-VAS” and discomfort
scores to a “Discomfort-VAS.”

More studies are needed to define clinically significant
VAS thresholds and to explore their use in other indica-
tions, such as in the evaluation of patients’ satisfaction with
pharmacological and surgical therapies. Ideally, the VAS
could represent a helpful and easy assessment tool for use in
the quick monitoring of functional outcomes during control
visits. More consistent QC could lead to better commu-
nication between patients and clinicians and thus help in
improving the overall quality of care.

Conclusion

The VAS can be considered an easy and reliable in-
strument via which to evaluate urinary continence re-
covery after radical prostatectomy.
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