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ABSTRACT

ARTICLE INFO

Objective and Hypothesis: We aimed to investigate the reasons of storage symptoms
( SS) after transurethral resection of the prostate (TURP). The hypothesis was that a
positive correlation would be identified between preoperative and postoperative SS in
patients with undergoing TURP and starting early solifenacin treatment in patients
with high preoperative SS would be reasonable. In addition, we aimed to analyze
multiple other risk factors for post-TURP SS.
Materials and Methods: A total of 160 patients undergoing TURP were prospectively
evaluated and divided into two groups according to their OABS. Those with a score of
≥10 points were Group 1 (G1), and those with <10 points Group 2 (G2). In addition,
patients in each group were randomly further divided into two subgroups: those who
were started on 5 mg solifenacin succinate in the early postoperative period (G1/G2
A) and those who were not (G1/G2 B). In additions to SS Preop, perop and at the
3rd-month of postoperatively 14 variable were evaluated. The effects of these factors,
surgery and the efficacy of an early medical treatment on the postoperative SS were
investigated. LUTS were assessed by International Prostate Symptom Score (IPSS) and
SS were assessed by sum of IPSS 2, 4 and 7 questionnaires (Storage, S- IPSS).
Results: Preoperative IPSS and S-IPSS were significantly higher in G1 (p<0.001); there
was a significant improvement at IPSS, S-IPSS, QoL score, Qmax, and PVR for all
groups after surgery. Only preoperative S-IPSS was found to have significant effect on
postoperative SS (p<0.001). There was a significant difference between G1A and G1B
but no significant difference between G2A and G2B in terms of SS at postoperatively.
In addition to this, prostatic volume was found smaller than non-symptomatic patients
in de novo SS patients.
Conclusion: TURP provides significant improvement in both storage and voiding
symptoms. The predictive value of the preoperative S-IPSS on postop SS is significant.
These results suggest that 5 mg solifenacin succinate treatment in the early
postoperative period may be beneficial for patients with high preoperative SS and may
not be beneficial in others. Small prostatic volume may bode ill for postoperative SS
in the patients with de novo SS.
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INTRODUCTION
Transurethral resection of the prostate
(TURP) is the most effective surgical treatment
option for benign prostatic hyperplasia (BPH)
and is still the gold standard and it has been
shown to provide significant, sustained decrease
in lower urinary tract symptoms (LUTS) and improvements in urodynamic parameters (1). However, voiding and storage symptoms (SS) during the postoperative period negatively affect
quality of life (2). It has been reported that overactive bladder symptoms (OABS) persist in 2035% of cases after TURP (3).
It is important for the surgeon and patients
to know which group of patients is under risk for
development of OABS after TURP. Several studies
have shown that the success rates in the postoperative period were lower in patients with preoperative urodynamic detrusor overactivity (DO)
and preoperative severe SS, although the data on
this subject are contradictory (4-11). So there is
no consensus in this issue, which therefore needs
further studies.
Therefore, we conducted this prospective
randomized study. We aimed to investigate the
reasons of SS after transurethral resection of the
prostate (TURP). The hypothesis was that a positive correlation would be identified between preoperative and postoperative SS in TURP and starting early solifenacin treatment in patients with
severe preoperative SS would be reasonable. In
addition, we aimed to analyze multiple other risk
factors such as age, PSA, prostatic volume, energy
sources, resection time, duration of postoperative
catheterization, pathology results etc. for post-TURP SS including de-novo SS and nocturia.
MATERIALS AND METHODS
Patients
A total of 204 patients presented to our
hospital between January 2014 and March 2017
who were candidates for TURP were enrolled.
Following the approval of the study required local
Ethics Committee (Issue: 42232755-799-E.54), patients were informed about the study and written
consent forms were obtained.

Patients with moderate to severe symptom
scores were included in the study. A total of 44
patients were excluded from the final analyses because they had a history of urologic surgery, prostate or bladder cancer pathology, bladder stone,
suspected neurogenic disease, urinary retention,
or ongoing anticholinergic medication preoperatively, and patients with urinary infection (n=5),
urethral stricture formation (n=7), positive pathology results for cancer (n=3), clot retention on
postoperative period (n=3), those who could not
tolerate medical treatment (n=2) during the postoperative period and the those who missed the
follow-up visits (n=6). After exclusion, the analysis was completed with remaining 160 patients.
Patient’s LUTS were assessed by International Prostate Symptom Score (IPSS) and SS
scores were assessed by total scores of İPSS 2,
4 and 7 questionnaires (S-IPSS) because IPSS
was validated in many languages around the
World, safely used in previous studies, and its
use is more convenient. Patients were divided
into two groups according to their preoperative
S-IPSS scores: those with significant SS scores
(S-IPSS >10) in the preoperative period (G1) and
those not (G2). Before the operation, patients in
each group were randomly assigned to two subgroups according to their received medication:
those who received medication in the postoperative period (G1A or G2A) and those did not (G1B
or G2B). Solifenacin treatment was started after
operation before discharge from the hospital. The
workflow diagram is shown in Figure-1.
Patients with a score of <8 points in the
postoperative assessment or a reduction of more
than 50% in S-IPSS (compared to their preoperative score) were considered as improvement.
In addition to S-IPSS, 17 other variables
were analyzed (Table-1). Surgery was performed
using a 26Fr monopolar resectoscope (Karl Storz,
Germany) and a 26Fr plasma kinetic bipolar resectoscope (Gyrus Agmi, US). The starting and
finishing times of the resection were recorded.
The choice of energy source was determined randomly at the intraoperative period. Solifenacin
5mg once daily was prescribed as postoperative
medications in the study group before discharge
from the hospital.
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Figure 1 - Study flow scheme
A total of 204 patients candidate to TURP were enrolled the study. After exclusion, 160 patients completed 3 months follow-up
study and the results were analyzed. Patients were divided two groups according to the preoperative SS severity. Those with
a S-İPSS score of ≥10 points
were included
inpre
Group
(G1), and those
withstorage
<10 points
in Group
(G2). In addition, patients
The relation
between
and1postoperative
TURP
symptoms
and2prevention
in each group were randomly further divided into two subgroups: those who were started on 5mg solifenacin succinate in the
with
solifenacin
early postoperative period
(G1/G2
A) and those who were not (G1/G2 B).
Patient candidate for TURP

n=204

after preop exclusion criteria
after exclusion patients with
postoperative problems and
missed follow-up

Patients included in the analyses
n=160
Patient divided to two groups
according to the preop SSS

Group 1
Significant OAB symptoms n=51
(IPSS 2,4,7 ≥10) .

Group 2
Insignificant OAB symptoms n=109
(IPSS 2,4,7 <10)
Patient randomized to two subgroups
according to the early postoperative
medications

Group 1A
Received
medication

n=27

Group 2A
Received
medication

Group 1B
Did not receive
medication n=24

n=55

Group 2B
Did not receive
medication n=54

TURP = Transurethral prostatectomy; IPSS = İnternational prostate symptom scores; SS = storage symptoms.

The questionnaires were re-implemented
at postoperative 3rd-month visit, pathology results were evaluated, and uroflowmetry and PVR
were assessed.
Statistical analysis
Mann-Whitney U test was used to compare two independent variables not fitting to normal
distribution. The Wilcoxon test was used to compare
two dependent variables not fitting to normal distribution between two groups. The Kruskal-Wallis test
was used to compare the independent continuous
variables not fitting to normal distributions betwe-

en more than two groups. The χ2 test (or the Fisher
Exact test where appropriate) was used to compare
categorical variables between study groups. Statistical significance level was accepted as p<0.05.
Analyses were performed using MedCalc Statistical
Software version 12.7.7 (MedCalc Software BVBA,
Ostend, Belgium; http://www.medcalc.org; 2013).
RESULTS
Preoperative and perioperative findings
Data for the preoperative and perioperative period are presented in Table-1. No significant
difference was found between groups in terms
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Table 1 - Preoperative and perioperative data for the patient groups.
Characteristic

All

Group 1A

Group 1B

Group 2A

Group 2B

p

65.4 ± 7.8

67.3 ± 8.9

63.9 ± 5.3

65 ± 8.5

65.7 ± 7.6

0.328*

PSA ( ng/mL)

2.59 ± 3

3.7 ± 5

2.8 ± 3.6

2.1 ± 1.4

2.4 ± 2.5

0.548*

Prostate Size† (gr)

54.1 ± 12

50.8 ± 17.8

47.2 ± 15.6

57.6 ± 16.9

55.2 ± 14.1

0.047*

IPSS

24.8 ± 5.8

28.7 ± 6.3

27.2 ± 6.5

23 ± 4.9

23.8 ± 5.2

<0.001

S-İPSS

7.4 ± 3.8

11.3 ± 1.9

12.5 ± 1.7

5.4 ± 2.6

5.2 ± 2.4

<0.001

QoL

5.19 ± 0.6

5.3 ± 0.6

5.2 ± 0.7

5.2 ± 0.7

5.1 ± 0.6

0.502

7 ± 3.3

7.9 ± 3.4

8.1 ± 3.2

6.4 ± 3.2

6.8 ± 3.4

0.097

61.8 ± 24

47.9 ± 15.7

49.04 ± 9.3

68.2 ± 23.3

68.2 ± 29.4

<0.001

45.5 ± 12.3

44.5 ± 15

44.3 ± 14.1

46.4 ± 10.6

45.8 ± 12.1

0.263*

3.8 ± 0.9

3.9 ± 0.9

3.8 ± 0.9

3.9 ± 0.9

3.7 ± 0.9

0.491*

BPH

15 (55.6)

12 (50.0)

26 (47.3)

24 (44.4)

BPH, Prostatitis

12 (44.4)

12 (50.0)

29 (52.7)

30 (55.6)

Bipolar

11 (40.7)

9 (37.5)

20 (36.4)

20 (37)

Monopolar

16 (59.3)

15 (62.5)

35 (63.6)

34 (63)

Age (year)

Preoperative Parameters

Qmax (mL/sn)
PVR (mL)
Resection Time, min
Postop Cat ( day)
Pathology Result, n (%)

0.823**

Energy Source, n (%)

post hoc paired
comparison
Prostate size

Group 1 a vs. 1 b Group 1 a vs. 2 a

0.521

0.990**

Group 1 a vs. 2 b Group 1 b vs. 2 a Group 1 b vs. 2 b Group 2 a vs.
2b

0.088

0.184

0.013

0.034

0.645 ***

Continuous variables are expressed as mean ± SD
* = Kruskal-Wallis test; ** = Fisher’s Exact test; *** = Mann-Whitney U p
PSA = Prostate specific antigen; IPSS = International prostate symptom score; QoL = Quality of life, Qmax: Maximum flow rate; PMR = Postvoid residual urine; Postop
Cat = Duration of postoperative catheterization; BPH = Benign prostate hyperplasia; SD = standard deviation.
† = Patients in Group 1B has significantly lower prostate size compared to Groups 2A and 2B (p=0.013 and p=0.034, respectively).

of age and preoperative PSA. The mean prostate
volume was 50.5±15.1g in the study population.
There was a significant difference between groups
in terms of prostate volume (p=0.047) in multi-

-group comparison. Patients in Group 1B has significantly lower prostate size compared to Groups
2A and 2B (p=0.013 and p=0.034, respectively).
However, no significant difference was found in
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paired group comparisons between Groups 1B2A and 1B-2B (p=0.013 and p=0.034, respectively
(post hoc paired comparison). No significant difference was found between the groups in terms of
perioperative resection time, energy source, prostate tissue pathology results and postoperative
catheterization times (Kruskal-Wallis test, Fisher’s
Exact test, Mann-Whitney U test p >0.008, with
Bonferroni correction). No difference in Qmax and
QoL scores values were found between the groups
in the preoperative period. The mean preoperative
PVR was 61.8±24.7mL. Preoperative PVR in Group
2 was found significantly higher than Group 1
(p<0.001). The mean preoperative IPSS and S-IPSS
scores were 26.1±4.7 and 7.4±5.8 in all patients,
respectively. These were found significantly higher in Group 1 than Group 2 (p <0.001).
Postoperative results
One hundred and sixty patients after the
exclusion criteria were analyzed. Data for the
postoperative period are shown in Table-2. In all
patients, the mean IPSS and S-IPSS scores were
8.14±6.9 points and 5.1±3.8 points at postoperative 3rd month, respectively. In all groups, significant improvements were found in the IPSS
scores from the preoperative period to postoperative 3rd month (p <0.001). In the comparison
of preoperative and postoperative S-IPSS scores,
which represent the irritative symptoms, a significant improvement was found between Group
1A, 1B, and 2A (p<0.008) but not in Group 2B
(p=0.126). The mean Qmax at postoperative 3rd
month was 22.5±6.9. In all groups, significant improvements were found in Qmax (p<0.001). Postoperative QoL score was 2±1.2 in all patients. In
all groups, significant improvements were found
in QoL (p<0.001). The mean PVR at postoperative
3rd month was 22.4±16.4mL in all patients. Postoperative PVR was found significantly higher in
Group 2 compared with Group 1. In the analysis of
the effect of medical treatment on postoperative
PVR, no difference was found between Groups A
and B in post hoc paired comparison.
Overview of storage symptoms
The mean postoperative 3rd-month S-IPSS score in all patients was 5.1±3.8; the num-

ber of patients with a score of pre-operative ≥8
points decreased from 74 to 36 in the postoperative period, equivalent to a 48.6% improvement.
The mean S-IPSS scores were 5.1±2 in Group
1A, 7.6±2.6 in Group 1B, 4.6±4.9 in Group 2A,
and 4.5±3.6 in Group 2B. Group 1B was found
to be significantly different than other groups in
terms of the improvement in storage symptoms.
The proportions of patients with a 50% or more
reduction in symptom score were 74.1% in Group
1A, 29% in Group 1B (p <0.01), 49% in Group 2A,
and 42% in Group 2B (p=0.52). The proportion of
patients with postoperative S-IPSS scores of <8
points were 96.3% in Group 1A, 54.2% in Group
1B, 74.5% in Group 2A, and 81.5% in Group 2B,
significant improvements were found in all groups
except for Group 1B (p <0.001). In Group 2, in
which patients had low rate of preoperative SS,
the rate of those with symptom scores of ≥8 points
was 22% (n=24) in the postoperative period. This
rate represents de novo effect of TURP on the storage symptoms (SS).
Analysis of the factors that may be effective on
SS
The preoperative factors that may be
effective on postoperative SS were analyzed by a
multiple linear regression model, and the preoperative S-IPSS score was found to have significant
effect (p<0.001). One-unit increase in the preoperative S-IPSS score increases postoperative S-IPSS
score by 0.609 points. In addition to the regression
analysis, there was a significant, moderate positive correlation (Spearman’s rho p<0.001) between
the postoperative and preoperative S-IPSS scores.
All other variables including age, PSA, prostate size, duration of resection, pathology results,
energy source, and catheter duration were found
to have no effect on the outcome (p>0.05 for all).
The analyses of nocturia and de novo SS
The results of the nocturia analyses (IPSS7) show that its scores significantly decreased after operations in all groups (p <0.001). There is a
significant difference between G1 and G2 patients
at the preoperative and postoperative period (p
<0.001). Pairwise comparison of the groups shows that there is a significant difference between
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Table 2 - Changes in the values of parameters from preoperative to postoperative 3rd months.
Variable

All

Group 1A

Group 1B

Group 2A

Group 2B

IPSS Preop

24.8 ± 5.8

28.7 ± 6.3

27.2 ± 6.5

23.05 ±
4.9

Postop 3-m

8.14 ± 6.9

6.5 ± 2.3

12.2 ± 9.3

8.4 ± 8.4

7 ± 4.7

<0.001

<0.001

<0.001

<0.001

<0.001

p**

IPSS247 Preop 8.14 ± 6.9
Postop 3-m
p**

p*

23.8 ± 5.2 <0.001
0.064

Post-hoc comparisons***
Preop

Postop

Group 1A vs Group1B

0.399

0.005

Group 1A vs Group 2A

<0.001

0.847

Group 1A vs Group 2B

<0.001

0.972

Group 1B vs Group 2A

0.001

0.038

Group 1B vs Group 2B

0.005

0.018

Group 2A vs Group 2B

0.179

0.995

11.3 ± 1.9

12.5 ± 1.7

5.4 ± 2.6

5.2 ± 2.4

<0.001

Group 1A vs Group1B

0.022

<0.001

5.1 ± 3.8

5.1 ± 2

7.6 ± 2.6

4.6 ± 4.9

4.5 ± 3.6

0.001

Group 1A vs Group 2A

<0.001

0.159

<0.001

<0.001

<0.001

0.034

0.126

Group 1A vs Group 2B

<0.001

0.242

Group 1B vs Group 2A

<0.001

0.003

Group 1B vs Group 2B

<0.001 <0.001

Group 2A vs Group 2B

0.652

0.522

QoL Preop

5.19 ± 0.6

5.3 ± 0.6

5.2 ± 0.7

5.2 ± 0.7

5.1 ± 0.6

0.502

Postop 3-m

2.0 ± 1.2

2.1 ± 1.3

2.5 ± 1.2

2.04 ± 1.5

2.1 ± 1.2

0.547

<0.001

<0.001

<0.001

<0.001

<0.001

Qmax Preop

7 ± 3.3

7.9 ± 3.4

8.1 ± 3.2

6.4 ± 3.2

6.8 ± 3.4

0.097

Postop 3-m

22.5 ± 6.9

21.9 ± 7.1

25.2 ± 6.5

23.9 ± 5.5

22.1 ± 6.8

0.072

<0.001

<0.001

<0.001

<0.001

<0.001

PVR Preop

61.8 ± 24

47.9 ±
15.7

49.04 ±
9.3

68.2 ±
23.3

68.2 ±
29.4

<0.001

Group 1A vs Group1B

0.940

0.061

Postop 3-m

22.4 ±
16.4

23.8 ±
16.6

14.3 ±
13.2

26.7 ±
17.1

20.9 ±
15.9

0.003

Group 1A vs Group 2A

<0.001

0.096

<0.001

<0.001

<0.001

<0.001

<0.001

Group 1A vs Group 2B

0.001

0.956

Group 1B vs Group 2A

<0.001 <0.001

Group 1B vs Group 2B

0.001

0.038

Group 2A vs Group 2B

0.516

0.028

p**

p**

p**

* = Kruskal-Wallis test; ** = Wilcoxon test ; *** = Mann-Whitney U test
IPSS: International prostate symptom score, QoL: Quality of life, Qmax: Maximum flow rate, PVR: Post-void residual urine.
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group 1A and group 1B at the postoperative period (p=0.024) whereas there is no difference between group 2A and 2B (p=0.251).
De novo OABS was defined by a rising
of storage symptoms after operations. Patients
with mild preoperative SS (S-IPSS is lower than
8 points) and severe postoperative SS (S-IPSS is
higher than 10 points) were considered have de
novo SS. In this respect, only the patients in group
2 were evaluated because these patients did not
have significant SS preoperatively. The analyses
showed that 22% of all patients have experienced de novo SS (35 of the 160). The comparisons
between the subgroups showed that there were
significant differences in terms of preoperative S-IPSS scores (<0.001), preoperative Q max values
(mL/sec) (p<0.001) and prostatic volumes (mL)
(p<0.003).

our study, the rate of improvement in SS at postoperative 3rd month was found as 48.6%. In the separate patient groups, this rate was 74.1% (Group
1A), 29% (Group 1B), 49% (Group 2A), or 42%
(Group 2B). Significant improvements were observed in the groups (p <0.001) other than Group 1B.
There are controversial results in the literature about the effect of preoperative SS and DO
on the postoperative SS. Seki et al. have shown
that DO was an independent predictor of postoperative restoration and that a severe preoperative
SS score adversely affects the postoperative QoL
score (4). Machino et al. reported that the cases
with persistent DO had detrusor instability at a
rate of 60% in the preoperative period (5). Similarly, Antunes et al. reported 66.7% persistence of
preoperative DO complaints in the postoperative
period (6).
There are also studies showing that SS
scores other than urodynamic DO are also useful
in predicting postoperative outcomes. In a retrospective study by Zhao et al. involving 128 BPH
patients, the outcomes of patients with mild preoperative SS were shown to be much better than
those with moderate and severe symptoms (7). In
Choi et al.’s study with 116 patients, multivariate
analysis has shown that poor initial SS were a risk
factor for persistent SS in the postoperative period
(OR=8.32) (10). In a study by Porru et al. including
60 patients, postoperative symptom scores were
shown to get worse in patients with significant
preoperative SS (p=0.001) (11).
Thus, we considered high SS scores as the
preoperative risk factor in our patients rather than
the presence of urodynamic DO and we did not
perform urodynamic studies in the lack of absolute indications. Furthermore, it has been shown
that SS strongly correlate with the urodynamic OD
[10, 11, 13, and 21]. İn parallel with, postoperative
storage complaints were found higher in patients
with significant preoperative storage complaints
in our study, (p <0.001). In contrast, some other
studies have reported that preoperative DO does
not predict postoperative SS (16, 17).
When we address the issue of de novo SS,
it is known that post-TURP SS continues in 2025% or even appears de novo (3). Similarly, the
rate of de novo SS was observed in 22% of our pa-

DISCUSSION
Transurethral resection of the prostate (
TURP) is still the gold standard surgical treatment
option for relief storage and voiding symptoms
related to BPH and cause significant, sustained
decrease in lower urinary tract symptoms (LUTS)
including nocturia and improvements in urodynamic parameters (1).
Similarly, in our study the improvement
of İPSS, S-IPSS, İPSS-7, QOL, PVR and Q max
were statistically significant(p<0.001) All of these results are consistent with previous studies and
demonstrate the effectiveness of traditional TURP
in treating the symptoms of BPH.
Re-innervation of the bladder and restoration of detrusor stability as a result of the elimination of the obstruction and decreases of PVR were
suggested as an effective factor to explain the reasons for the improvement in storage symptoms
after TURP (12, 13). But in contrast to voiding
symptoms, the storage symptoms do not clearly
correlate with BOO, and may also occur independently of BOO. For this reason, OAB symptoms
may persist after pharmacological and surgical
treatment of BOO (14, 15).
In a study by De Nunzio et al., DO was
shown to decrease from 68% to 31% within 2 years after prostatectomy (54% regression) (15). In
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tients. Permanent changes due to BOO in the bladder were proposed among the possible mechanisms
for de novo SS (18). Persistence of DO was found in
the elderly cases, in a previous study and they explain this situation by the aging bladder that may
lead to functional change and persistent DO symptoms (6). However, we did not observe an effect of
age on persistent SS in our study (p=0.34).
In one study, a correlation has been found
between prostatic size and postoperative storage
symptom severity, suggesting that patients with
small prostate (less than 30g) are under risk (19).
Similarly in our study, there were significant differences in term of prostatic volumes (mL) (p
<0.003), preoperative S-IPSS scores (<0.001),
preoperative Qmax values (mL/sec) (p<0.001) but
such a relationship was found only in patients
with de novo SS, not others (p=0.9).
Because of small prostate it may be argued that the cause of underlying pathology is
OAB rather than BOO in the group 1B to explain
their LUTS. And the statistical differentiation in
the prostatic volume may reflect the fact that the
underlying pathology is not the prostate, but rather the problem. Without urodynamics (cystometrogram and pressure flow study), this is unclear.
And it does not change the fact that it seems medical therapy helps improve postoperative LUTS.
But, in addition to the improvement of storage
symptoms, excellent improvement was seen in
the voiding symptoms after TURP (P <0.001). And
the mean prostatic volume and PVR (47.2±15.6gr
49.04±9.3cc, respectively) were greater than normal reference values in group 1 and there is not
difference between the two groups in term of
Qmax (p=0.097). These suggested that underlying
pathology may not only be OAB but also BOO.
When we compare the groups that received medical treatment, the rate of patients with de
novo SS was different between G2A and G2B 30%
and 33.3%, respectively, but not statistically significant (p=0.8). It means that the effect of solifenacin on de novo SS in this group is not clear, which
might be explained by the small sample size of the
subgroups.
Nocturia has been recognized as one of the
most bothersome symptoms of LUTS/BPO and ad-

versely affects the quality of life. Previous studies
have convincingly shown that TURP has beneficial effect on nocturia (4, 13). In the current study,
nocturia symptoms were significantly decreased in
all groups after the operation (p <0.001). The pairwise comparison of the groups showed that there
was significant difference between group 1A and
group 1B in the postoperative period (p=0.024)
whereas there was no difference between groups
2A and 2B (p=0.251). These results led us to think
that the patients with high preoperative nocturia
and S-IPSS scores may be under risk for postoperative nocturia symptoms and that early medical
treatment adds extra benefit in high-risk patients.
When we investigate other intra-operatorative factors for post TURP SS, bipolar TURP has
previously been shown to reduce postoperative SS
(20). In our study, however, there was no significant difference between the two energy sources
(p=0.6). In one study examining the effect of the
pathology involved on SS, Nunzio et al. found a
55% reduction after TURP in the storage symptoms of patients with chronic prostatitis pathology (21). However, no such difference was found in
our study (p=0.6).
Antimuscarinics are the first-line treatment for SS in men (22). We used 5mg solifenacin succinate as a prophylactic treatment on
postoperative SS in different groups, which have
been shown to be effective in OAB treatment. The
improvement in postoperative SS of patients in
Group 1A who used solifenacin, was significantly
higher than in Group 1B (medication-free group)
(p<0.001). However, solifenacin use did not result
in significant improvement in postoperative SS in
patients of Group 2 whose preoperative SS were
not obvious (p <0.522). This result suggests that
SS may be frequent in patients with preoperative
SS, and that early initiation of anticholinergic treatment is beneficial only in this group of patients,
but not for other patients.
Only a few studies have been found investigating the benefit of early medical treatment
for the prevention of postoperative SS. Iselin et
al. have shown that early oxybutynin treatment
after TURP improved SS in the first week except
for nocturia (23). In a randomized study, Tehranci
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et al. found that postoperative treatment with tolterodine 2mg twice daily had significantly improved
SS after TURP compared with placebo and reduced
the need for analgesics (p=0.001 and p=0.036, respectively) without a significant difference in side
effects (24). Shin et al. compared the patients who
underwent TURP with no postoperative medical
treatment (Group 1), with postoperative tamsulosin
0.2mg per day (Group 2), and postoperative solifenacin 5mg+tamsulosin 0.2mg per day (Group 3). They
found that SS were lower in Group 3 compared to
Group 2, but the improvements in storage and voiding symptoms and QoL in Groups 2 and 3 were not
significantly different than Group 1 (25).
In all three studies above-mentioned,
randomized treatment was initiated to eliminate
that may occur after TURP. However, the initiation of medical treatment not randomly but
in patients who most likely will develop these
symptoms would be more rational both in terms
of efficacy, cost effectiveness and safety. From
this point of view, our study is the first to examine the benefit of the early postoperative treatment started only in the patients with severe
SS development risk. In our study, postoperative
SS in Group 1A, which received anticholinergic
treatment, were found to be significantly lower
than in Group 1B, which did not receive treatment. However, no such difference was observed between Group 2A (with treatment) and
Group 2B (without treatment), both of which did
not have significant SS in the preoperative period. This clearly demonstrates that it would be
more beneficial to give early medical treatment
only to the patient group with preoperative SS.
However, no significant difference was found
between groups A and B in terms of treatment-related improvements in the PVR.
The limitations of this study were as
follows: the study was conducted at a single
center, urodynamic studies were not performed
in preoperative and postoperative periods routinely, small number of patients, and relatively short follow-up time. Finally, we did not use
a specific questionnaire focusing on urgency
symptoms such as the OABSS (Overactive Bladder Symptom Score).

CONCLUSIONS
TURP provides significant improvement
in both storage and voiding symptoms. Severe
preoperative S-İPSS scores have a predictive value for the storage complaints after TURP. Small
prostate may predict postoperative SS and reflect
the underlying OAB related pathology in the patients with de novo SS. With this in mind, 5mg
solifenacin succinate treatment started early in the
postoperative period seems to be beneficial only
in patients with significant preoperative storage
complaints but not in others.
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