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The Effect of Anticholinergics for Prevention of Storage Symptoms After Prostate Photovaporization

David Alejandro Martin Way*, Rocio Barrabino Martin, Ignacio Puche Sanz, Francisco Javier Vicente Prados,
Jose Manuel Cozar Olmo

Purpose: To evaluate the efficacy of oral anticholinergics as a preventive strategy of storage symptoms and uri-
nary incontinence associated with the early postoperative period after Greenlight laser photovaporization of the
prostate (PVP). To analyze potential variables related to the onset of these symptoms.

Materials and methods: Retrospective study of 105 patients who underwent PVP using a 180-W Greenlight laser
(XPS). Patients were divided into two groups, depending on whether they were or weren't prescribed anticholin-
ergics when discharged (oral solifenacin 5 mg for 1 month after surgery). Differences between both groups were
analyzed according to IPSS, ICIQ-SF and OABQg-SF scores at 1 and 6 months. The potentially predictive variables
of the symptomatology after undergoing PVP that we analyzed included age, prostate volume, PSA, IPSS, ICIQ-
SF, OABg-SF, Qmax, previous use of a permanent urinary catheter, energy used, and laser application time.

Results: 58 patients in the group with anticholinergics and 47 in the group without anticholinergics were com-
pared. No significant differences were observed between both groups in IPSS (p = .521), ICIQ-SF (p = .720) or
OABQg-SF (p = .851) at 1 and 6 months after surgery. Regardless of the use of anticholinergics, there was a sig-
nificant score improvement between the first and second checkup in all the questionnaires: there was a significant
decrease in the mean IPSS (p <.001) and the mean score of the eighth IPSS question on patient’s quality of life
(p =.026), ICIQ- SF (p =.010) and OAB-q related to symptoms (p = .001) as well as a significant increase in the
mean OAB-q score regarding quality of life (p =.005). None of the variables analyzed showed a significant relation
to the storage-symptom rate, rate of incontinence, or ICIQ-SF and OABq-SF scores.

Conclusion: The use of solifenacin 5 mg after Greenlight laser PVP is not an effective preventive treatment for
storage and incontinence symptoms associated with this procedure, which seem to self-limit over time.
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INTRODUCTION

80-W GreenLight (XPS) photoselective vaporization

of the prostate is considered to be a safe and effi-
cacious treatment option for lower urinary tract symp-
toms (LUTS) secondary to benign prostatic hyperplasia
(BPH)""?, being particularly useful for anticoa%ulated
patients, or in patients with other comorbidities . Nev-
ertheless, compared with TURP, photovaporization of
the prostate (PVP) using a greenlight laser (GL) has
been associated with a higher rate of dysuria, storage
symptoms, and urinary incontinence during the early
months after surgery™”. These irritative symptoms,
which are frequent after GL PVP, have not been studied
enough and have not been completely understood®”.
To date, no study has determined which treatment or
strategy should be used to prevent the onset of these
symptoms. Oral anticholinergics are a possible thera-
peutic option for this symptomatology, as it has been
previously demonstrated for other urological proce-
dures®™; however no study on this matter has been car-
ried out"”,
The main objective of our research was to evaluate the

efficacy of oral anticholinergics as a preventive strategy
of storage symptoms and urinary incontinence associat-
ed with the early postoperative period of GL PVP. As
secondary objective, variables possibly related to the
onset of these irritative symptoms were analyzed.

MATERIALS AND METHODS

The study is a retrospective and descriptive study with
a cohort of 105 patients diagnosed with LUTS due to
BPH that underwent GL PVP at our department from
October 2012 to March 2016. Patients and variables
measured were consecutively included in a prospective
database.

Before surgery, the following measurements were col-
lected: prostate volume by transrectal ultrasound, PSA,
flowmetry (Qmax), International Prostate Symptom
Score (IPSS), and scores of International Consulta-
tion on Incontinence Questionnaire-short form (ICIQ-
SF) and OverActive Bladder questionnaire-short form
(OABQg-SF). During the procedure, the energy used and
the exposure time were recorded. In the first and second
checkups after surgery (at the first postoperative month
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Table 1. Preoperative characteristics of patients.

MEAN + SD MEDIAN P25-P75
Age (years) 68.75 +£9.46 70 60-76.5
Prostate volume (cc) 64.29 +27.52 62 45.6-80
PSA (ng/mL) 3334232 2.68 1.6-4.7
Qmax (ml/seg) 8.74 +£3.02 9 6.9-10.7
IPSS 22.17+5.55 22 19.75-2.25
QoL IPSS 448 £1.05 4 4-5
ICIQ-SF 4.11+6.35 0 0-9
OABQ- SF-sym 37+22.33 31.36 22.47-60.82
OABQ- SF-QoL 70.85 +- 15.41 70 61.55-83.87

Permanent urinary catheter
Treatment prior to surgery

n(%)
33(31.4%)

Alpha-blockers 24(22.9%)

Combined treatment (dutasteride + tamsulosin) 80(76.2%)

Current anticoagulant use up to surgery

Anesthetic risk (ASA) ASAT19(8.7%)

ASA 11 53(51%)

17(16.2%)
ASA TIT 37(35.6%)
ASA TV 5(4.8%)

and between the sixth and ninth months) flowmetric
data and scores of the three previous questionnaires
were recorded. Also, it was qualitatively recorded
whether patients showed storage symptoms or urinary
incontinence. Thus, the presence of dysuria, urgency, or
pollakiuria, regardless of their amount, reported by the
patient was considered storage symptoms. Also, leak-
age, regardless of its amount, reported by the patient
was considered urinary incontinence. At the second
checkup, patient satisfaction with the procedure was
assessed in a questionnaire.

Treatment prescribed to patients when discharged
was retrospectively reviewed, dividing them into two
groups according to whether they were prescribed oral
anticholinergics (AC group), or not (nAC group). Some
physicians prescribed them routinely to all patients to
avoid irritative symptoms, and others didn’t, which al-
lowed us to separate the patients into two groups, with-
out there being any type of randomization. In all cases,
the anticholinergic prescribed during the first postoper-
ative month was solifenacin 5 mg, and the alternative
was not receiving any treatment at all. The association
of this event with urinary symptoms after surgery was
statistically analyzed, checking whether there were dif-
ferences among the mean scores of IPSS, ICIQ-SF, and
OABg-SF questionnaires in postoperative checkups.
As potentially predictive pre- and intraoperative varia-
bles of storage symptoms and/or urinary incontinence
after undergoing PVP, we analyzed age, prostate vol-
ume, PSA, IPSS, ICIQ-SF, OABg-SF, Qmax, previous
use of a permanent urinary catheter, energy used, and
laser application time.

Continuous variables were expressed as mean and
standard deviation, median and 25-75 percentiles in
non-parametric cases. Categorical variables were ex-

pressed through absolute and relative frequencies. The
hypothesis of normality was confirmed using the Shap-
iro-Wilks test. Differences between treatment groups
were compared using the bivariate analysis: Student’s
t-test for independent samples, and the Mann-Whitney
U test in cases of non-normality. To analyze the poten-
tial change of outcome variables at the different meas-
ured times, we used Student’s t-test for related samples
or repeated measures ANOVA, and Kruskal-Wallis and
Friedman tests for non-parametric cases. A p-value un-
der .05 was considered significant. Data were analyzed
using IBM SPSS Statistics 19 software.

RESULTS

The study included 105 patients. Patient characteristics
are listed in Table 1. None of them used to take anticho-
linergics before surgery.

Mean Qmax and IPSS significantly improved in the se-
ries as a whole due to the procedure. There were no sig-
nificant changes in ICIQ-SF and OABQ-SF scores be-
fore and after surgery. The percentage of patients with
storage symptoms and incontinence in the first checkup
was 46.8% and 50%, respectively. The percentage of
patients with storage symptoms and incontinence inter-
estingly decreased from the first to the second checkup,
although this decrease was only statistically significant
for storage symptoms (Table 2).

Intraoperative complications were reported in only 6
patients (5.7%), which consisted of 5 cases of intra-
operative bleeding and 2 perforations of the prostatic
capsule. 32 patients (30.5%) reported postoperative
complications: 12 patients had hematuria (11.4%), 1
(1%) required a red blood cell transfusion, 13 (13.3%)
suffered from UTI, 8 (7.6%) had acute urinary reten-
tion, 6 (5.7%) developed a posterior urethral stricture,

Table 2. Changes in functional variables between the preoperative period and the postoperative checkups.

PREOPERATIVE 1 MO 6-9 MO P
Mean Qmax + SD (ml/s) 8.4+ 145 13.24+£2.36 1527 +1.87 .048
Mean IPSS + SD 22.89+£0.91 12.03+0.98 9.78 £1.13 <.001
Mean IPSS QoL + SD 4.45+0.22 2.41+0.34 2.09+0.37 <.001
Mean ICIQ-SF + SD 4.41+1.61 8.23+1.70 5.76 + 1.66 191
Mean OABq-SF-sym + SD 37.43 +£5.56 31.73+5.92 22.92+586 132
Mean OABq-SF-QoL + SD 71.94 +15.15 76.82 +£20.91 83.07 +19.38 125
Incontinence (% of total) (a) 50% 40.3% .109
Storage symptoms (% of total) (a) 46.8% 25.8% .007

(a) Non-collected variables during the preoperative period.
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Table 3. Comparison of variables to determine the homogeneity of the groups.

nAC (n=47, 44.8%) AC (n=58, 55.2%) P
Preoperative IPSS (mean + SD) 22.87+4.85 21.65+6.04 0.428
Preoperative Qmax ml/s (mean + SD) 8.52 +2.66 8.91+3.28 0.661
Preoperative PSA ng/ml (mean + SD) 3.51+2.54 3.20+2.15 0.527
Preoperative prostate volume cc (mean = SD) 62.57+25.75 65.6 +28.96 0.577
Preoperative ICIQ-SF (mean + SD) 6.20 + 7.68 1.78 £3.56 0.144
Preoperative OABg-SF-sym (mean + SD) 4442 +21.84 29.61 +21.43 0.232
Preoperative OABQg-SF-QoL (mean + SD) 67.70 +16.17 74.01 = 14.85 0.452
Previous combined treatment (dutasteride + tamsulosin) 35(76.1%) 45(77.6%) 1
ASATL 23(50%) 30(51.7%) 0.139
Energy applied Joules (mean + SD) 270935.48 + 104564.79 315066 + 123010.97 0.100
Application time min (mean + SD) 26.20 + 8.95 32.12+12.65 0.240
Urinary catheter days (mean + SD) 1.87+0.92 1.79 £ 0.99 0.675
Hospital stay days (mean + SD) 2.28+0.19 231+0.19 0.901
Intraoperative bleeding 2(4.3%) 3(5.2%) 1
Postoperative hematuria 4(8.5%) 8(13.8%) 0.398
Postoperative UTI 6(12.8%) 8(13.8%) 0.878
Postoperative AUR 4(8.5%) 4(6.9%) 1
Postoperative urethral stricture 3(6.4%) 3(5.2%) 1
Postoperative cell sclerosis 4(4.3%) 4(6.9%) 0.689

and another 6 (5.7%) developed bladder neck stricture.
30 patients (28.6%) had to be attended in the ER after
being discharged from the hospital due to complications
resulting from surgery. According to the Clavien-Dindo
classification, 11 (34.4%) out of the 32 complications
were grade I; 12 (37.5%), grade 1I; 4 (12.5%), grade
IIIA; and 5 (15.6%), grade IIIB.

Regarding patient satisfaction with the procedure, most
patients were very satisfied or satisfied (17.7% and
51.9%, respectively), 21.5% stated that they were not
so satisfied, and 8.9% stated they were dissatisfied.
71.8% of the patients would recommend the surgery to
someone.

To study homogeneity between both groups (AC vs
nAC), some preoperative (Qmax, PSA, prostate vol-
ume, prior treatment, anesthetic risk, IPSS, ICIQ-SF,
OABQg-SF), intraoperative (energy used and laser appli-
cation time) and postoperative (days of urinary catheter,
hospital stay, complications) variables were compared.
There were no statistically significant differences be-
tween both groups in any of these variables (Table 3).
After the surgery, there were no statistically significant
differences between both groups in mean IPSS, ICIQ-
SF and OABQ-SF in the checkups that follow (Table 4).
Regardless of anticholinergic treatment, there was a
significant improvement in both groups between the
first and second checkups in the mean scores of all the
mentioned questionnaires. As shown in the results of
the questionnaires listed in Table 4, there was a signifi-
cant decrease in the mean IPSS (p <.001) and the mean
score of the eighth IPSS question on patient’s quality of

life (p = .026), ICIQ- SF (p = .010) and OAB-q related
to symptoms (p =.001) as well as a significant increase
in the mean OAB-q score regarding quality of life (p =
.005). However, the percentage of patients that reported
incontinence between the first and second checkup did
not significantly change in AC group (p =.180) or nAC
group (p = 1). Likewise, the number of patients who
reported storage symptoms did not change significantly
(p =.057 and p = .125, respectively).

There were no significant differences between both
groups regarding the grade of satisfaction (55% vs
54.3% of patients were satisfied in the AC and nAC
groups, respectively, p = .909), or in patient’s recom-
mendation of the procedure (70.5% vs 73.5%, respec-
tively, p = .805).

None of the variables studied (age, prostate volume,
PSA, IPSS, ICIQ-SF, OABQg-SF, maximum flow rate,
the use of a permanent urinary catheter, energy used,
and laser application time) showed a statistically sig-
nificant relation to storage symptom and incontinence
rates and mean postoperative scores of ICIQ-SF and
OABg-SF.

DISCUSSION

TURP is still the gold standard technique for BPH
treatment”. However, during recent years, new laser
technologies are changing the surgical approach to this
disease"”. Among them, GL PVP has demonstrated a
better perioperative profile than TURP, with a shorter
hospital stay and a shorter postoperative period of uri-

Table 4. Questionnaire comparison between groups at the two postoperative checkups.

1 month 6-9 months )4

IPSS nAC 11.89 +6.05 8.81 £6.81 521
AC 12.65+6.27 10.46 +8.27

IPSS QoL nAC 239+ 1.42 1.94+1.70 520
AC 243+1091 1.64+£1.95

ICIQ-SF nAC 8.94+598 6.19 + 6.46 720
AC 7,29 +7,63 3.71+£5.90

OABQ-SF-sym nAC 34.63 +£23.47 21.98 +24.43 851
AC 30.93 +£23.27 16.87 £20.57

OABQ-SF-QoL nAC 75.59 +22.14 84.52+19.21 894
AC 77.03 +£21.14 86.81 +19.02

Variables expressed in mean + SD.
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nary catheterization®.

The most important study comparing bipolar TURP
with GL PVP is the GOLIATH Study, which showed
that, after a two-year follow-up, GL PVP is a valid and
long-lasting option for BPH treatment, with similar re-
sults to TUR in terms of efficacy and safety!'”. Howev-
er, GL PVP was associated with a higher rate of storage
symptoms and urinary incontinence in the early months
after surgery®. To date, no study has determined which
treatment or strategy should be used to prevent the on-
set of such symptomatology"'”.

Since anticholinergics are a widely-used treatment for
storage symptoms and for symptoms derived from an
overactive bladder”, our working group considered that
they could be an adequate treatment for irritative and
storage symptoms after GL PVP.

During the study of our series, we observed that the per-
centage of patients with storage symptoms and inconti-
nence decreased from the first to the second checkup.
Based on this, we thought it would be interesting to
analyze the potential role of anticholinergics in the pre-
vention of irritative symptomatology during the early
months after surgery.

The functional results of our series of patients are equiv-
alent to those of the GOLIATH Study, although the im-
provement in the flowmetry and the IPSS at 6 months
after surgery is moderately smaller (Qmax 15.25ml/s vs
23.3ml/s, IPSS 9.78 vs 6.8, IPSS QoL 2.09 vs 1.5, re-
spectively)®. The number of patients with incontinence
at 6 months (40.3%) was slightly higher than in other
trials. Only 11% of GOLIATH patients reported incon-
tinence at 6 months. These differences are probably due
to the different baseline characteristics of our patients
as well as the different criterion applied to define incon-
tinence. Thus, the mean prostate volume of our patients
was 64.2cc while that of GOLIATH patients was much
lower (48.6¢c)®. The percentage of patients with irri-
tative symptoms at 6 months was 25.8%, similar to the
R}e}rgentage of the GOLIATH Study and of other studies
Only 6 patients (5.7%) suffered from intraoperative
complications, fundamentally intraoperative bleed-
ing, similar to other studies"?. Regarding postopera-
tive complications, patients principally reported UTI
(13.3%), hematuria (11.4%), acute urinary retention
(7.6%), posterior urethral stricture (5.7%), and bladder
neck stricture (5.7%), and 71.9% were grades I or II on
Clavien-Dinco. UTI and hematuria rates at 6 months are
below those in the GOLIATH Study, although in our
series, the percentage of patients taking oral anticoagu-
lants was 4 times higher®. Mean hospital stay and mean
Postoperative time using a urinary catheter were similar
% thus confirming the excellent perioperative profile
of this technique.

It has not been established if there is an effective treat-
ment for temporary storage symptoms after prostate
surgery, and no predictors have been found either'”. In
our series of patients, none of the preoperative variables
influenced either the proportion of patients with post-
operative storage symptoms and/or incontinence, or the
ICIQ-SF and OABQ-SF scores during follow-up.

Both groups characteristically improved in IPSS, ICIQ-
SF, and OABQ-SF scores between the first and second
checkups, regardless of whether they took anticholin-
ergics. This finding is in line with other studies which
show that this irritative syndrome is temporary and sig-

nificantly improves before the end of the first postoper-
ative year!**19),

The main limitation of our research is that it is a ret-
rospective study, which divided the patients into two
different groups (AC and nAC) according to clinical
criteria. This fact could lead to prescribing anticholin-
ergics more often to the more symptomatic patients.
However, the main pre-, intra- and postoperative objec-
tifiable variables proved to be homogeneously distrib-
uted between both groups, allowing for their objective
comparison. On the other hand, IPSS is a questionnaire
that has not been validated to quantify storage symp-
toms after endoscopic prostate surgery, since it requires
symptoms to be stable for at least 3 weeks"”. Therefore,
new validated questionnaires capable of quantifying
such symptomatology would be necessary to dissemi-
nate and compare results between studies. In addition,
the definitions of incontinence and storage and dysuria
symptoms are different in every study reviewed, which
could explain the existing differences in the percentages
of patients who have them.

Moreover, there is no accurate urodynamic diagnosis
of each patient prior to surgery. Since detrusor overac-
tivity in patients with obstruction to bladder emptying
due to BPH may reach 45%"®, this may be a potential
bias in determining the percentage of incontinence and
emptying symptoms that are actually secondary to GL
PVP. In our study, we tried to avoid this bias by exclud-
ing those patients who had taken oral anticholinergics at
some time before surgery.

Finally, in our series, only solifenacin 5mg was used
as a prophylactic treatment, avoiding the use of high-
er doses to reduce the risk of postoperative urinary
retention. However, new studies with higher doses or
with other anticholinergics may be considered to test
its efficacy as a preventive treatment for this irritative
syndrome.

A stronger confirmation of our results would require
prospective studies with a correct randomization of pa-
tients, probably comparing different therapeutic strat-
egies.

CONCLUSIONS

This is the first study to determine that the use of low-
dose oral anticholinergic drugs after PVP with a 180-W
Greenlight laser (XPS) is not an effective preventive
strategy for storage symptoms and incontinence associ-
ated with this procedure, which seem to self-limit over
time.

Neither prostate volume, nor total energy used, nor la-
ser application time were predictors of the risk of suf-
fering this postoperative irritative syndrome.

CONFLICT ON INTEREST
The authors declare no conflict of interest.

REFERENCES

1. Oelke M, Bachmann A, Descazeaud A et al.
EAU Guidelines on the Treatment and Follow-
up of Non-neurogenic Male Lower Urinary
Tract Symptoms Including Benign Prostatic
Obstruction. Eur Urol 2013; 64:118-40.

2. McVary KT, Roehrborn CG, Avins AL et al.
Update on AUA guideline on the management
of benign prostatic hyperplasia. J Urol 2011;

Vol 16 No 06 |N0vember-December2019 601



Prevention of irritative syndrome after PVP-Way et al.

10.

11.

12.

13.

185:1793-803.

Amon Sesmero JH. Nuevas Perspectivas de la
Laserterapia. Arch Esp Urol 2008; 61:1163-9.

Ahyai SA, Gilling P, Kaplan SA et al.
Meta-analysis of functional outcomes
and complications following transurethral
procedures for lower urinary tract symptoms
resulting from benign prostatic enlargement.
Eur Urol 2010; 58:384-97.

Bachmann A, Tubaro A, Barber N et al. 180-
W XPS GreenLight Laser Vaporisation Versus
Transurethral Resection of the Prostate for the
Treatment of Benign Prostatic Obstruction:
6-Month Safety and Efficacy Results of a
European Multicentre Randomised Trial—
The GOLIATH Study. Eur Urol 2014; 65:931-
42.

Cornu JN, Ahyai S, Bachmann A et al. A
systematic review and meta-analysis of
functional outcomes and complications
following transurethral procedures for lower
urinary tract symptoms resulting from benign
prostatic obstruction: an update. Eur Urol
2015; 67:1066-96.

Audouin M, Benbouzid S, Terrasa JB et al.
Evaluation of postoperative symptoms after
GreenlightTM  photovaporization of the
prostate through a dedicated questionnaire [in
French]. Prog Urol 2016; 26:108-14.

Bai Y1, Wang X1, Li X2 et al. Management
of Catheter-Related Bladder Discomfort in
Patients Who Underwent Elective Surgery. J
Endourol. 2015 Jun; 29(6):640-9.

Maghsoudi R, Farhadi-Niaki S, Etemadian
M et al. Comparing the Efficacy of
Tolterodine and Gabapentin Versus Placebo
in Catheter Related Bladder Discomfort
After Percutaneous Nephrolithotomy: A
Randomized Clinical Trial. J Endourol. 2018
Feb; 32(2):168-174.

Cornu JN, Herrmann T, Traxer O et al.
Prevention and Management Following
Complications from Endourology Procedures.
Eur Urol Focus 2 2016; 49-59.

Yu X, Elliott SP, Wilt TJ et al. Practice
patterns in benign prostatic hyperplasia
surgical therapy: the dramatic increase in
minimally invasive technologies. J Urol 2008;
180:241-5, discussion 245.

Thomas JA, Tubaro A, Barber N et al. A
Multicenter ~ Randomized  Noninferiority
Trial Comparing GreenLight-XPS Laser
Vaporization of the Prostate and Transurethral
Resection of the Prostate for the Treatment
of Benign Prostatic Obstruction: Two-yr
Outcomes of the GOLIATH Study. Eur Urol
2016; 69:94-102.

Capitan Manjon C, de la Gallega Moreno
JM, de la Pefia Zarzuelo E et al. Papel
actual de la fotovaporizacion prostatica con
Laser Greenlight HPS. Aspectos técnicos y
revision de la literatura. Actas Urol Esp 2009;

Miscellaneous | 602

14.

15.

16.

33(7):771-77.

Ruszat R, Seitz M, Wyler SF et al. GreenLight
laser vaporisation of the prostate: single center
experience and long-term results after 500
procedures. Eur Urol 2008; 54:893-901.

Bachmann A, Tubaro A, Barber N et al.
A European Multicenter Randomized
Noninferiority ~ Trial ~ Comparing 180
WGreenLight XPS Laser Vaporization and
Transurethral Resection of the Prostate for the
Treatment of Benign Prostatic Obstruction:
12-Month Results of the GOLIATH Study. J
Urol 2015; 193:570-78.

Knutson T, Edlund C, Fall M et al. BPH with
coexisting overactive bladder dysfunction--
an everyday urological dilemma. Neurourol
Urodyn. 2001; 20:237-47.



