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Abstract
Purpose

To explore the effectiveness of micturition interruption exercise in improving the incidence of urinary incontinence after radical
prostatectomy.

Materials and Methods

Materials and Methods: With a retrospective case-control study, 96 patients admitted in the Second A�liated Hospital of
Zhejiang Chinese Medical University from August 2014 to August 2020 and underwent radical prostatectomy were collected
as the subjects. Those patients who used micturition interruption exercise (n=48)were set as the observation group, and the
control group was collected according to the ratio of 1:1, the patients used Kegel exercise (n=48). To compare the
rehabilitation of urinary incontinence in patients and the effect of training compliance on rehabilitation.

Results

The recovery time of urinary incontinence in the observation group was signi�cantly shorter than that of the control group. In
the observation group, 83.3% of patients with training compliance reached an average or above, while the control group only
accounted for 58.3%. International Consultation on Incontinence Questionnaire Short-Form score of the observation group
was lower than that of the control group after surgery. Spearman analysis suggests that there is a negative correlation
between the postoperative urinary incontinence recovery time and compliance with the micturition interruption exercise.

Conclusions

Micturition interruption exercise could not only improve the compliance of patients with exercise, but also signi�cantly shorten
the recovery time of urinary incontinence after radical prostatectomy.

Introduction
According to data from the GLOBOCAN project of the International Agency for Research on Cancer of the World Health
Organization, by 2020, prostate cancer has become the disease with the second-highest incidence of tumors in men
worldwide, and its death is also ranked sixth.

Radical prostatectomy (RP) is the standard treatment for localized prostate cancer, but post-prostatectomy incontinence (PPI)
is a tricky complication, with an incidence rate of 2–87%. PPI is very common after surgery, and approximately 80% of
patients have urinary incontinence one month after surgery. Suppose the patient's urinary incontinence is more severe and has
not been improved for a long time. In that case, it will not only seriously affect the patient's quality of life and mental health,
but also affect the willingness to undergo further treatment. According to the severity of urinary incontinence, the treatment of
PPI includes penis clamps, pelvic �oor muscle training (PFMT), biofeedback electrical stimulation, drug therapy, and arti�cial
urethral sphincter, etc.[1, 2] At present, the Kegel exercise is the primary method of PFMT[3]. However, Kegel exercise has many
steps, and the practice is complex, which easily leads to poor patient compliance, poor effects, and so on. “A return to
continence is a major priority for the patient, the surgeon and their multidisciplinary health-care team.” Sean et al. said in their
article[4]. Traditional methods to improve urinary incontinence after radical prostatectomy mainly focus on technological
advances in surgery and postoperative pelvic �oor muscle rehabilitation.

Therefore, to optimize the effect of postoperative functional exercise, after anatomical research and clinical exploration, we
simpli�ed Kegel training and designed a set of micturition interruption exercise. To evaluate the effectiveness of this method,
we collected 96 prostate cancer patients admitted to the hospital from August 2014 to August 2020. All these patients were
followed up for six months by telephone or outpatient clinic to assess the recovery of urinary incontinence in different periods.
This is reported as follows:
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1 Materials And Methods

1.1Research object
Ninety-six patients received surgical treatment at our hospital from August 2014 to August 2020. The operations were
performed by the same surgeon (before that, the surgeon completed approximately 50 cases of laparoscopic radical
prostatectomy. After the patient pulls out the catheter after surgery, evaluating the presence of urinary incontinence according
to AUA/SUFU urinary incontinence guidelines[5]. A 1-hour urine pad test was performed by placing a weighed dry urine pad on
the perineum in advance, and the patient was instructed to drink 500 ml of boiled water within the �rst 15 minutes and rest in
bed[6]. In the next 30 minutes, the patient walked up and down the steps; in the last 15 minutes, the patient sat and stood 10
times, coughed 10 times, ran for 1 min, picked up �ve small objects on the ground, and washed hands with tap water for 1
min. After the test, the placed urine pad was weighed, and the patient was asked to urinate and measure the urine output. The
urine leakage volume ≥ 2 g was positive, and the urine leakage volume was ≥ 5 g; that is, the degree of urinary incontinence
was moderate or above.

1.1.1 Inclusion criteria:

1) Male, ≥ 50 years old, with normal cognitive function, diagnosed with prostate cancer by pathology, and able to cooperate
with Micturition interruption exercise;

2)There was no urinary incontinence before the operation, and urinary incontinence occurred after RP;

3)Have did not have pelvic surgery in the past;

4) The patient or the main caregiver agrees to the nursing plan, and the urination function before the operation is not
signi�cantly affected.

1.1.2 Exclusion criteria

1) Previous history of prostate surgery;

2) Combined with severe dysfunction of the heart, lung, liver, kidney, brain, etc.( Expect to be unable to keep exercising).

3) Previous history of urinary incontinence, or urinary incontinence caused by trauma or other diseases;

4) Those who have cognitive or language impairments, poor compliance, and are not expected to complete the follow-up.

1.2 Methods
Patients diagnosed with moderate or higher urinary incontinence were divided into pelvic �oor muscle exercises (Kegel
exercise, three sessions per day), which was the control group; micturition interruption exercise, the observation group. During
normal urination, the patients in the observation group were instructed to consciously contract the perineal muscles, stop
urinating, and actively control urination. After the patients felt that they had stopped urinating, urinating again, and actively
interrupting urination again. Repeatedly until urination was completed. After the patients have mastered the micturition
interruption exercise, they were suggested to perform this exercise when not urinating, that is, contraction of the abdomen,
perineum, and anus at the same time. It is recommended that 15–20 times be a group, and each group lasts for more than
20s to be effective. It is appropriate to feel the soreness of the perineal muscles. The course of treatment was determined on
the patient's urinary control and recovery.

1.2.1 Observation indicators
The patients began to implement the medical-care integrated telephone follow-up education model 1 month after discharge.
The intervention time was six months. The follow-up content included the patient's Kegel exercise and micturition interruption
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exercise status and urination interval. The time, the number of urinations per day, and urinary incontinence status were
investigated using the International Consultation on Incontinence Questionnaire Short-Form (ICIQ-SF), and the di�culties
encountered by the patients in the training process were intervened and guided. In the 6th month, the patient was informed to
come to the hospital for reexamination to learn more about the implementation of the micturition interruption exercise after
discharge, compliance, and urinary control function recovery. Finally, collected statistical and analysis data.

1.3 Sample size calculation
This study was a randomized controlled trial, and the observation index was the incidence of urinary incontinence. According
to estimates, the prevalence rate in the observation group at one month after surgery was 75%, and the prevalence rate in the
control group was 95%, α = 0.05, and the power was 80%. Using SAS 9.4 software to calculate, the sample size of the
observation group N1 = 47 cases, the sample size of the control group N2 = 47 cases, a total of at least 94 subjects were
included[7]. The results of each test index were consistently signi�cant between the two groups. Therefore, the in�uence of
chance could be excluded, which indicates that there were indeed differences between the two groups.

1.4 Statistical methods
Data were processed using SPSS 25.0. Enumeration data were represented by cases(n%); comparison between groups was
performed by χ2 test; correlation analysis was performed by Spearman correlation analysis. Signi�cance was set at an alpha
level of .05, with a statistical power of .95.

2 Result

2.1Basic information
The observation group was 60–83 years old, with an average age of 69.7 years; the control group was 59–83 years old, with
an average age of 70.9. Mean body mass index (BMI) was 23.6 in the observation group and 22.6 in the control group, the
difference being statistically signi�cant ( p < .05)

2.2 The patient's recovery from urinary incontinence after Micturition interruption exercise after surgery

We used 1-hour urine pad test to assess whether the patient has urinary incontinence (The speci�c steps were the same as
above). The incidence of urinary incontinence in 96 patients when the catheter was removed was 100%(96/96), among which
the incidence of urinary incontinence in the control and observation groups at one month after surgery was 95.8% (46/48) and
75.0%(36/48), respectively. After three months, the incidence of urinary incontinence was 75% (36/48) and 41.7% (20/48),
respectively. The incidence of urinary incontinence at six months postoperatively was 33.3% (16/48) and 12.5% (6/48),
respectively. There was a statistically signi�cant difference in the incidence of urinary incontinence at each period after
surgery (P < 0.01). Regardless of the observation group or the control group, the incidence at 1, 3, and 6 months after surgery
was lower than that when the catheter was removed after surgery. The incidence at three months after surgery was lower than
that at one month after surgery, and the incidence at six months after surgery was lower than that at three months after
surgery(P < 0.01). All patients had no apparent symptoms of urinary system infection during the follow-up period.

2.3 Comparison of patients' compliance with Kegel exercise and micturition interruption exercise after surgery

The patient’s exercise completion status was recorded every day after the operation and scored one point for 1 d after
completing the process. Finally, the patients were divided into the poor compliance group (< 25%), the general compliance
group (25–75%), and the good compliance group (> 75%) according to the percentile.

After discharge from the hospital, the compliance of the observation group was signi�cantly better than that of the control
group, and the difference was statistically signi�cant in the �rst and third months after surgery (P < 0.01). Table 1 for details.
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Table 1
Functional exercise compliance(n%)

Group Micturition Interruption Exercise compliance Kegel exercise compliance P

Poor(<25%) General(25%-75%) Good(>75%) Poor(<25%) General(25%-75%) Good(>75%)

0 month
after
operation

10 14 24 20 8 20 0.07

1 month
after
operation

4 22 22 22 12 14 < 
0.01

3 months
after
operation

0 28 20 26 14 8 < 
0.01

Note: Most patients with urinary incontinence recover within 6 months, so the situation after 6 months is not listed here.

2.4 The scores of ICIQ-SF of the two groups of patients

This table was used to investigate the incidence of urinary incontinence and the impact of urinary incontinence on patients.
There were three scoring items: 1. The number of urine leakages (0–5 points); 2. The amount of urine leakage (0–6 points); 3.
The impact of urine leakage on daily life (0–10 points) The total score was 0–21 points.

The mean ICIQ-SF score of the observation group was lower than that of the control group at 1, 3, and 6 months after surgery.
It was statistically signi�cant compared with "0 months after surgery" (P < 0.05). Table 2 for details.

Table 2
Comparison of the scores of ICIQ-SF between the two groups(compared with 0 months after surgery)

Group Number of
cases

0 month after
operation

1 month after
operation

3 months after
operation

6 months after
operation

ICIQ-SF scores ICIQ-SF scores ICIQ-SF scores ICIQ-SF scores

Observation
group

24 9.96 6.72 4.20 3.03

Control group 24 9.88 7.48 6.39 4.98

P     < 0.01 < 0.05 < 0.05

2.5 Spearman correlation analysis of micturition interruption exercise compliance and urinary incontinence duration

In the observation group, the highest score was 7, the lowest score was 0, and the average score was 5.82. Spearman
correlation analysis showed that there was a negative correlation between the duration of postoperative urinary incontinence
and compliance with urination interruption training. (P < 0.01, rs=-0.646).

3 Discussion
Routine urine examinations during follow-up showed that there was no apparent urinary tract infection in both groups. There
was no difference in compliance between the two groups of patients when the catheter was �rst removed (P > 0.05). However,
the superiority of the observation group's exercise style began to manifest one month after the operation. This study found
that the observation group patients had higher exercise compliance (83.3%vs58.3%). Analyze the reasons: simple and easy-to-
learn method helps patients keep exercising. The recovery time of urinary incontinence in the observation group was
signi�cantly shorter than that of the control group (3.6 months vs5.4 months); the ICIQ-SF scores of the two groups were
statistically signi�cant at 1, 3, and 6 months signi�cance. The above two results show that the micturition interruption
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exercise is more effective than Kegel exercise in improving postoperative urinary incontinence. It can produce a difference in
curative effect in a short period. Micturition interruption exercise can help the patient exercise the pelvic �oor muscles more
correctly. Easy-to-learn and straightforward movements improve patient compliance and increase the training effect. Patients
could directly observe their urinary control during training. A good training effect was also known as the motivation of the
patient to persist in training.

It has been reported that patient age, exercise compliance, and other factors are related to the recovery time of postoperative
urinary incontinence[8, 9]. The results of the Spearman correlation analysis of this study showed that the postoperative
recovery time of urinary incontinence is highly correlated with the compliance of urinary interruption training; that is, the better
the compliance, the shorter the duration of urinary incontinence(rs=-0.646).

Pelvic �oor muscle training (PFMT) can reduce the severity and duration of early urinary incontinence after radical
prostatectomy[10]. The mechanism of PFMT to promote the recovery of urinary incontinence after prostatectomy is to improve
the coordination and strength of the pelvic �oor muscles[11]. In 1948, Arnold Kegel �rst described the strengthening effect of
Kegel exercises on the pelvic �oor muscles, which prevented cystocele, rectocele, and urinary incontinence[12]. Unfortunately,
Kegel exercises were subject to individual variability, and it was not easy to standardize the procedure.

In summary, we proposed micturition interruption exercise to help patients master the correct pelvic �oor muscle contraction
and increase the patient’s subjective perception of the key muscle groups for urinary control, so that the patient can judge the
correctness of the exercise by himself. Micturition interruption exercise hoped that patients could master the correct pelvic
�oor muscle contraction method by interrupting urine �ow. At the same time, it was also convenient for patients to carry out
without urinating.

The male urethral sphincter is composed of the proximal and distal urethral sphincters, and its integrity is closely related to
male urinary control function. The proximal urethral sphincter, including the bladder neck/internal urethral sphincter (IUS),
prostate, posterior urethra, and seminal caruncle, will be removed during surgery. The distal urethral sphincter, including the
external urethral sphincter (EUS), urethral prostatic membrane, pelvic �oor muscles, and fascial tissues are particularly
important for the maintenance of the patient's postoperative urinary control function[13]. The external urethral sphincter is
composed of fast and slow-contraction muscle �bers. The increase in external sphincter muscle strength and muscle �ber
volume helps to improve the symptoms of PPI.

Pelvic �oor muscles play an essential role in the urination process. The main muscle of the pelvic �oor is the levator ani,
especially at a position close to the urethral membrane. Thickening of the muscle and fusion of the urethral sphincter are the
primary sources of urethral contraction. The muscle and distal urethral sphincter together constitute the pelvic �oor muscle
structure. The levator ani muscle covers the outer surface of the prostate. The exercise of the levator ani muscle can
strengthen the function of pudendal nerve innervation and enhance pelvic �oor myofascial and ligaments. In addition, the
practice of the levator ani muscle provides structural support for the bladder and urethra. It improves the levator ani muscle
exercise and tension to improve the ability of urinary control and reduce the incidence of stress urinary incontinence[14, 15].

Because most patients with prostate cancer are older and have limited understanding and acceptance, how to exercise and
how to persist in exercise has always plagued most patients. Scholars have discovered early on that most patients may not
perform normal contractions under guidance, and even a quarter of patients have worsened PPI after training[16]. Only 30% of
men can perform correct pelvic �oor muscle exercises after being instructed[17]. A retrospective analysis of postoperative
urinary incontinence in patients with prostate cancer found that only under the guidance of a physical therapist, a
standardized, reasonable, and effective PFMT can shorten the duration of urinary incontinence. However, Stafford et al. found
that traditional PFMT only exercises the perianal rectal sphincter group while ignoring the damage to the urethral sphincter
and bulbocavernosus muscle caused by the operation itself[18]. EUS belongs to the posterior urethral striated sphincter, which
plays an important role in normal urinary control, while traditional pelvic �oor muscle training is often concentrated in the anal
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sphincter area[19]. Some scholars believe that attention should be paid to the training method of the rhabdomyourethral
sphincter to compensate for the loss of smooth muscle and striated muscle after prostatectomy[20].

According to current research, the correctness of pelvic �oor muscle exercise is more important than compliance in urinary
incontinence rehabilitation[21].The advantage of micturition interruption exercise is that the levator ani muscle and the external
urethral sphincter are exercised through simple and easy-to-understand urinary holding movements, which enhances the
tension of the urethral fascia while maintaining proper tension of the distal urethral sphincter, thereby increasing the internal
pressure always higher than the internal pressure of the bladder to achieve the purpose of control urination. Patients can
directly observe the recovery of urinary control ability, which can increase con�dence in the cure of urinary incontinence, so as
to better perform subsequent functional exercises. In addition, at the beginning of exercise, micturition interruption exercise
performed during urination could be carried out consciously through bladder function training, which is bene�cial for
establishing normal urination re�ex[22].

Since this is a retrospective study and the sample size was small, there may be a considerable risk of bias. But each
observation index indicates that there was a difference between the two groups. In addition, there may be differences in the
training of different individuals, and it is di�cult to ensure that the training of patients after discharge from the hospital meets
the expected expectations. However, we believe that the use of micturition interruption exercise improves the treatment effect
of the disease. At the same time, it is convenient for patients to understand and grasp. The implementation of training is less
restricted, which helps alleviate the negative impact of the tension between doctors and patients and the high cost of medical
care. Reviewing previous literature reports, combined with the analysis of this article, we know that regardless of the training
method, the correctness and compliance of the patient to the exercise are particularly important. Micturition interruption
exercise improves the patient's target muscle exercise accuracy while also improving patient compliance with exercise after
discharge from the hospital. It shortens the duration of postoperative urinary incontinence. Besides, micturition interruption
exercise is not only helpful in helping patients train pelvic �oor muscles to improve PPI. Still, it can also be used as an index to
evaluate the e�cacy of patient training, which is also an advantage that PFMT does not have.

In the future, we will also carry out more sample sizes and multi-center prospective clinical studies to further clarify the safety
and feasibility of the micturition interruption exercise and bene�t more patients.

4 Conclusion
At present, it is possible that scholars have proposed to use the method of holding urine to master the correct method of pelvic
�oor muscle exercise, but there are not many related literature reports. We have concluded through years of clinical practice
research that micturition interruption exercise can help patients better and faster relieve the trouble of urinary incontinence
after radical prostatectomy.
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