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Abstract
Aims and Objectives: The aim of this study was to evaluate the risk factors for lower 
urinary tract symptoms in prostate cancer patients underwent radical prostatectomy, 
thus providing therapeutic evidence for post-operative nursing.
Background: Prostate cancer is one of the most commonly diagnosed male malignancy 
in recent years. With surgical treatments, patients with prostate cancer indeed have 
satisfying survival rate. However, the presence of postprostatectomy lower urinary 
tract symptoms which affect quality of life significantly is more worthy of attention.
Design: Patients underwent surgical therapies were followed up and the symptoms 
were recorded.
Methods: A total of 65 prostate cancer patients underwent radical prostatectomy 
from January 2019 to October 2020, and pathologically diagnosed with prostate can-
cer were enrolled in our study. These patients were followed up 3 months after sur-
gery and their medical records were retrospectively collected and analysed. Results 
were reported according to the STROBE Statement.
Results: The incidence of post-operative lower urinary tract symptoms at 3 months 
after surgery is similar to that of pre-operation. Univariate and multivariate analyses 
revealed that the independent risk factor for postprostatectomy lower urinary tract 
symptoms is body mass index, whereas pelvic floor muscle exercise is a protective 
factor.
Conclusions: The incidence of postprostatectomy lower urinary tract symptoms is 
non-negligible, which significantly affects quality of life. Body mass index is found 
as an independent risk factor for postprostatectomy lower urinary tract symptoms, 
while pelvic floor muscle exercise is a strong protector.
Relevance to clinical practice: Patients with prostate cancer would benefit from 
post-operative pelvic floor muscle exercise. These findings contribute to tailor post-
operative nursing strategy.
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1  |  INTRODUCTION

Prostate cancer (PC), one of the most frequently diagnosed malig-
nancy in men, was estimated to be responsible for nearly 192,000 
new cases in America in 2020, accounting for more than one in five 
diagnosed carcinoma (Siegel et al., 2020). Moreover, the incidence 
rates of PC have seen 42% increase from 2007 to 2017, leading to 
416,000 deaths globally in 2017 (Fitzmaurice et al., 2019). However, 
statistics showed that the survival rates for PC rank the highest, with 
5-year survival rate of PC patients with local stage approaching 100% 
(Chen et al., 2019). Of those, 82% survivors are aged over 65 years, 
whereas only 1% are younger than 50 years. The average age at the 
time of diagnosis is 66 years old (Yang et al., 2020). Among various 
therapeutic options for PC, radical prostatectomy including open 
radical prostatectomy, laparoscopic radical prostatectomy (LRP) and 
robot-assisted laparoscopic radical prostatectomy (RARP) are most 
predominant (Basiri et al., 2018). Nevertheless, the short-term and 
long-term physical impairment after surgery is non-negligible. For 
instance, lower urinary tract symptoms (LUTS), mainly presented as 
dysuria, nocturia, frequency, urgency and incontinence, significantly 
affect the postprostatectomy quality of life, which deserves more 
attentions and better care (Shabataev et al., 2020).

Numerous researches have put effort into identifying factors 
affecting post-operative LUTS in patients with PC, which generally 
include radiation therapy, body mass index (BMI), age, prostate-
specific antigen (PSA) level and post-operative physical therapy 
(Khoder et al., 2013; Matsukawa et al., 2020; Soto González et al., 
2020). However, few have looked into the effect of nursing inter-
vention, which in fact carries substantial weight for patient quality of 
life. Therefore, in our study, we aim to explored that whether nursing 
interventions including pelvic floor muscle exercise (PFME), inter-
mittent clamping of urinary catheter and the duration of indwelling 
catheter have influence on the recovery of LUTS.

2  | METHODS

2.1  |  Patient selection

Patients who were diagnosed with PC and underwent radical pros-
tatectomy at the Urological Surgical Department of Guangdong 
Provincial People's Hospital, from January 2019 to October 2020, 
were consecutively enrolled in this study. Those patients were 
then screened with the following criteria for subsequent analy-
ses. Inclusion criteria were listed as follows: (1) All patients had 
been pathologically diagnosed with prostatic cancer, which was 
confirmed with post-operative paraffin-embedded sections; (2) 

Patients’ complete medical records were available; (3) All patients 
had undergone laparoscopic radical prostatectomy and were fol-
lowed up for 3 months. Exclusion criteria were listed as follows: (1) 
Patients who were loss to follow-up; (2) Patients with incomplete 
medical records; (3) Patients had previous history of urinary system 
diseases (including lithiasis, prostatomegaly, bladder carcinoma and 
the like) with or without surgical treatment. The study was approved 
by the hospital's medical ethics committee. The state of illness, re-
search objective, specific measures and possible outcomes were in-
formed by specialised nurses in detail, and the informed consent was 
obtained from each and every patient.

2.2  | Nursing interventions

Apart from standard nursing routine, perioperative training pro-
gram, consisting of PFME and intermittent clamping of urinary cath-
eter were applied in eligible patients. For PFME, patients were told 
to lie flat with their knees bent, the contractions of the pelvic floor 
muscles last 5–10 s each time, with at least 20 s interval. Each set 
of training include 10 times of muscle contractions, and 4–5  sets 
of training are required every day. The training regimen of PFME 
started after catheter removal. Moreover, intermittent clamping of 
urinary catheter was performed since the first day of surgery. The 
catheter was clamped until the patient had micturition desire, then 
the clip was removed for urine drainage and re-closed again. For 
those had no micturition desire, the clip was removed every 2 h. This 
procedure was performed only during daytime.

2.3  |  Statistical analysis

Categorical variables were described as a frequency with a percent-
age while continuous variables as a mean with a standard deviation. 

K E Y W O R D S
body mass index, laparoscopic radical prostatectomy, lower urinary tract symptoms, pelvic 
floor muscle exercise, post-operative nursing, prostate cancer, quality of life, risk factor, robot-
assisted laparoscopic radical prostatectomy, urinary incontinence

SUMMARY BOX

What does this paper contribute to the wider global clinical 
community?
•	 Body mass index (BMI) is found as an independent risk 

factor for postprostatectomy lower urinary tract symp-
toms (LUTS), while pelvic floor muscle exercise (PFME) 
is a strong protector.

•	 It raised the awareness of caregivers that nursing inter-
ventions should be closely implemented with patience.
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SPSS 23.0 software (SPSS, Inc) was employed for statistical analysis. 
Univariate logistic regression analysis was adopted to analyse the 
risk factors of LUTS, and multivariate logistic regression model was 
employed for further evaluation of independent risk factors. For uni-
variate analysis, p < .1 was considered statistically significant, while 
p < .05 was adopted for multivariate analysis (two-sided). Guidelines 
for reporting observational research (Supplementary File 1) were 
applied.

3  |  RESULTS

3.1  |  Baseline characteristics

A total of 65 patients underwent laparoscopic radical prostatec-
tomy and pathologically diagnosed with prostatic cancer were en-
rolled in this study. Among those patients, 35 patients presented 
with post-operative LUTS, leading to an occurrence rate as high 
as 53.85%. As summarised in Table 1, the average age of LUTS 
group was 70.26  ±  7.32  years, whereas that of the control group 
was 68.57  ±  5.72  years (p  >  .05). Similarly, the educational level, 
presence of preoperative LUTS, preoperative PSA level and en-
docrinotherapy have no significant effects on the occurrence of 
postprostatectomy LUTS. Of those, 11 patients had RARP (16.92%) 
while the other 54 patients underwent LRP (83.08%). The differ-
ences of operative approaches neither have impact on postprosta-
tectomy LUTS as well (p > .05). The mean catheterisation time of the 
LUTS group was 34.2 ± 12.93 days, and that of the control group 
was 33.2 ± 10.54 days, which has no obvious difference (p >  .05). 
Moreover, the mean BMI value of the LUTS group was 26.76 ± 3.22, 
while that of the control group was 24.46 ± 4.68, with statistically 
significant difference (p < .05).

3.2  | Univariate and multivariate analyses of risk 
factors for LUTS

To identify risk factors for LUTS after laparoscopic radical prosta-
tectomy, univariate analysis was employed. Our results showed 
that increased risk of LUTS was associated with BMI (odds ratio 
[OR] = 3.510 [95% confidence interval (CI), 1.080–11.406] p = .037). 
However, PFME was found as protective factor for LUTS (OR = 0.312 
[95% CI, 0.091–1.062], p  =  .062) (Table 2). Moreover, multivariate 
analyses confirmed that BMI was an independent risk factor for 
LUTS in patients underwent radical prostatectomy (OR  =  3.906 
[95% CI, 1.265–12.063], p = .018), whereas PFME was a strong pro-
tector (OR = 0.254 [95% CI, 0.081–0.795], p = .019) (Table 2).

4  | DISCUSSION

With the advancement of medical therapeutic approaches, patients 
diagnosed with PC experience prolonged survival time. As a result 

of that, LUTS mainly including dysuria, nocturia, frequency, urgency 
and incontinence has become a major complication that significantly 
impairs quality of life (Shabataev et al., 2020).

Patients with increased BMI level are often associated with less 
physical activity and poorer health status. Substantial evidence 
has revealed the critical role of obesity in the aggressiveness of 
PC. Moreover, in PC patients undergoing surgical treatment, the 
obese individuals were more prone to develop LUTS, mostly uri-
nary incontinence (Wolin et al., 2010). Kim and his colleagues 
demonstrated the predictive role of lower BMI for continence re-
covery 3 months after RARP (Kim et al., 2012). Similarly, Ahlering 
et al. (Ahlering et al., 2005) reported significantly decreased pad-
free urinary continence in obese group at 6 months after surgery 
(47% of obese patients vs. 91.4% nonobese patients), whereas 
worse outcomes were observed at all-time points after RARP in 

TA B L E  1  Baseline characteristics

Variables

Patients, N = 65

Presence with 
LUTS

χ2 p ValueYes No

Age (years)

<70 14 16 1.156 .282

≥70 21 14

Educational level

Less-educated 13 14 0.603 .437

Well-educated 22 16

Preoperative PSA level

Increased 23 23 0.937 .333

Normal 12 7

Preoperative LUTS symptoms

Yes 20 19 0.258 .612

No 15 11

Endocrinotherapy

Yes 16 13 0.037 .847

No 19 17

Operative approaches

RARP 7 4 0.511 .475

LRP 28 26

Catheterisation duration

<1 month 9 9 0.148 .700

≥1 month 26 21

BMI (kg/m2)

<25 7 16 7.850 .005***

≥25 28 14

†PSA, prostate-specific antigen; LUTS, lower urinary tract symptoms; 
RARP, robot-assisted laparoscopic radical prostatectomy; LRP, 
laparoscopic radical prostatectomy; PFME, pelvic floor muscle exercise; 
BMI, body mass index.
***p < .01.
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patients with obesity (Wiltz et al., 2009). However, several studies 
showed no correlation between BMI and the occurrence of LUTS. 
In the meta-analysis performed by Wei et al, increased risk of uri-
nary incontinence was associated with obesity at 24  months in 
patients underwent RARP but not LRP (Wei et al., 2018). In our 
cohort, we showed that patients with elevated BMI levels (≥25 kg/
m2) experienced higher risk of LUTS at 3  months after radical 
prostatectomy.

First defined by Arnold Kegel, PFME dates back to 1948 when it 
was adopted as a therapeutic approach for urinary continence treat-
ment, in an attempt to build muscle strength and increase muscle 
volume (Aydın et al., 2018). In a randomised controlled trial reported 
by Milios and his team, PFME was performed 5 weeks before surgery 
and lasted for 12 weeks after surgery. Their data showed that PFME 
intervention significantly enhanced pelvic floor muscle function, 
leading to shortened duration of postprostatectomy incontinence 
and better quality of life (Milios et al., 2019). The remarkable pos-
itive effect of preoperative PFME on post-operative incontinence 
was further confirmed by Chang et al (Chang et al., 2016). However, 
in another meta-analysis performed by Cheng et al, no correlation 
was found between preoperative PFME and post-operative incon-
tinence rates at all-time points (Cheng et al., 2020). On one hand, 
such discrepancy could be explained by multifactorial mechanisms 
underlying post-operative incontinence. On the other hand, PFME 
regimens vary fairly across studies, which may be a potential cause. 
In our study, PFME was found as a strong protective factor for LUTS, 
suggesting non-negligible clinical importance of PFME.

Moreover, our results indicated that neither the duration of uri-
nary catheterisation nor the intermittent clamping of urinary cath-
eter would affect the incidence of LUTS. Another study suggested 
that patients who experienced catheterisation for over 15 days had 
higher risk of urinary incontinence as compared with those had 
one-week catheterisation (Palisaar et al., 2015). Additionally, Gacci 
et al. proved that smaller catheter and shorter catheterisation du-
ration resulted in better continence recovery (Gacci et al., 2011). 
However, the mean catheterisation time of the above-mentioned 
researches was less than half a month and the observation time was 
no longer than 2 months, which differs greatly from our cohort. The 
clamping of urinary catheter is more of an old-fashion way to help 

continence recovery. Our results are similar to that of Pannek et al. 
(Pannek et al., 2010), in which clamping of urinary catheter did not 
contribute to functional recovery in patients with neurogenic blad-
der dysfunction.

Nursing instructions including behavioural therapeutic meth-
ods always constitute the first step in the management for LUTS 
after radical prostatectomy. Therefore, it is of critical importance 
for nurses to be aware of the characteristics a patient who is more 
prone to have postprostatectomy LUTS possess and provide person-
alised health care. According to Li and his team, the post-operative 
LUTS of PC patients undergoing LRP did not improve until 3 months 
after surgery (Li et al., 2015). That could in part explain the unnotice-
able improvement of LUTS observed at 3  months after surgery in 
our research. In addition, it also suggests that nursing interventions 
should be closely implemented with patience.

Furthermore, age is a well-established risk factor that related 
to increased risk of LUTS, given that the loss control of bladder in 
rather common in elderly adults. However, in our cohort, the aver-
age age of those with or without post-operative LUTS was close, and 
no correlation was found between age and LUTS. The limited sample 
size may account for this case.

The current study has some limitations. First, the sample size is 
relatively small as compared with that of other studies. It is suffi-
cient for the analyses conducted in our research through the gen-
eralisability might be compromised. Additionally, with regard to the 
follow-up, our work only included the results at 3 months after op-
eration but not at a series time points. Therefore, the effect of PFME 
or other factors on post-operative LUTS could not be observed in 
a consecutive manner. A longer-term follow-up is warranted in the 
subsequent analyses. Finally, as for the methodology, we did not 
provide specific data that measuring urinary dysfunction or even 
quality of life, which results in non-quantifiable LUTS degree.

5  |  CONCLUSION

The incidence of postprostatectomy LUTS is non-negligible, result-
ing in significant impact on quality of life. BMI is found as an inde-
pendent risk factor for postprostatectomy LUTS, while PFME is a 

TA B L E  2  Univariate and multivariate analyses of risk factors for LUTS

Variables

Univariate analyses Multivariate analyses

Odds ratio (95% CI) p Value Odds ratio (95% CI)
p 
Value

Age ≥70 1.263(0.420–3.795) .678

Catheterisation duration≥1 month 1.576(0.452–5.491) .475

Intermittent clamping of urinary catheter 0.368(0.104–1.305) .122

PFME 0.312(0.091–1.062) .062* 0.254(0.081–0.795) .019**

BMI≥25 kg/m2 3.510(1.080–11.406) .037** 3.906(1.265–12.063) .018**

†PFME, pelvic floor muscle exercise; BMI, body mass index.
*p < .1, **p < .05, ***p < .01.
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strong protector. These findings contribute to tailor post-operative 
nursing strategy for patients with PC.

6  |  RELEVANCE TO CLINICAL PRACTICE

Identification of the risk factor and protector of postprostatectomy 
LUTS in PC patients could help clinical nurses better understand the 
occurrence of LUTS. These results could be applied to tailorship of 
post-operative nursing strategy. It also raised the awareness of car-
egivers that nursing interventions should be closely implemented 
with patience.
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