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Abstract: The present article is an abridged English translation of the Japanese Clinical

Guidelines for Female Lower Urinary Tract Symptoms (second edition), published in

September 2019. These guidelines consist of a total of 212 pages and are unique

worldwide in that they cover female lower urinary tract symptoms other than urinary

incontinence. They contain two algorithms for “primary treatment” and “specialized

treatment,” respectively. These guidelines, consisting of six chapters, address a total of

26 clinical questions including: (i) treatment algorithms; (ii) what are female lower urinary

tract symptoms?; (iii) epidemiology and quality of life; (iv) pathology and illness; (v)

diagnosis; and (vi) treatment. When the patient’s symptoms mainly involve voiding and

post-micturition symptoms, specialized treatment should be considered. In the event of

voiding symptoms concurrent with storage symptoms, residual urine should be

measured; if the residual urine volume is <100 mL, then diagnosis and treatment for

storage symptoms is prioritized, and if the volume is ≥100 mL, then specialized

treatment should be considered. When storage symptoms are the primary condition,

then the patient is subject to the primary treatment algorithm. Specialized treatment for

refractory overactive bladder includes botulinum toxin injection and sacral nerve

stimulation. For stress urinary incontinence, surgical treatment is indicated, such as

urethral slings. The two causes of voiding symptoms and post-micturition symptoms are

lower urinary tract obstruction and detrusor underactivity (underactive bladder).

Mechanical lower urinary tract obstruction, such as pelvic organ prolapse, is expected to

improve with surgery.

Key words: female, guideline, lower urinary tract symptoms, overactive bladder, stress

urinary incontinence.

Introduction

The first edition of the Japanese Clinical Guidelines for Female Lower Urinary Tract Symp-
toms1 was published in November 2013. These were the world’s first guidelines that compre-
hensively addressed the treatment of FLUTS. Six years after the first edition, a revised
version of the guidelines is presented here.

The research subjects included adult women with LUTS complaints of some kind. The
symptoms of girls (age <18 years) and elderly women requiring nursing care have a different
pathology and are thus not included. These guidelines are intended to be used primarily by
urologists and health professionals such as doctors, nurses, and public health nurses who are
engaged in the medical care of patients with a broad range of LUTS, and contain two algo-
rithms for “primary treatment” and “specialized treatment”, respectively.
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Methods

Committee members recommended by the Japanese Conti-
nence Society (authors of the present paper) created a draft
by collecting and carefully reading articles. Thereafter, the
draft manuscript was proofread by the evaluation committee
and board of directors of the Japanese Continence Society
and the Japanese Urological Society. Following this, public
comments were obtained and the manuscript was corrected
and completed. Furthermore, cooperation was obtained from
the Japanese Society of Female Pelvic Floor Medicine.

Articles were collected using the PubMed and MEDLINE
databases, and articles from September 2011 to 2018 were
searched (including those in ePUB format). Articles in Japa-
nese were searched using the JAMAS database (Ichushi-Web).
Articles cited in the searched articles and other related articles
(including those published prior to 2011 and after 2018) were
used as needed. Furthermore, some articles cited in the first
edition of the Japanese Clinical Guidelines for Female Lower
Urinary Tract Symptoms,1 as well as resources obtained by
methods other than our search, such as Diagnostic Procedure
Combination payment data and announcements by the U.S.
Food and Drug Administration, were included. Moreover, in
addition to existing guidelines2,3 in Japan, we referred to the
guidelines for urinary incontinence of the American Urological
Association and European Association of Urology,4,5 as well
as the publication by the International Consultation on Inconti-
nence, “Incontinence”, Sixth edition, 20176.

The level of article (I to V) was determined for articles
pertaining to treatment. The grade of recommendation was
determined to reflect the discussion and agreement of com-
mittee members upon close examination of the consistency of
the conclusion, effect size, applicability, and treatment char-
acteristics, such as adverse reactions and cost, for the level of
evidence drawn from the articles (consensual recommenda-
tion; Table 1).

The content recommended in these guidelines is based on
scientific grounds and is not influenced by the interests of
any particular group, product, or technique. The costs associ-
ated with creating these guidelines were met by a guideline
creation grant from the Japanese Continence Society. Further-
more, conflicts of interest of each member and director were
disclosed to the Japanese Continence Society, and the

absence of any serious conflicts of interest was verified by
the ethical review board.

Algorithm

Figures 1 and 2 present the “algorithm for primary treatment”,
and the “algorithm for specialized treatment,” respectively.

Subjects of primary treatment include patients without any
medical history or findings that would pose a problem and
those who present with a chief complaint of storage symptoms.

Selected CQs

Among the 26 CQs, we present the main CQs and their sum-
maries.

CQ6. What type of LUTS are associated with
pelvic organ prolapse?

Summary: Pelvic organ prolapse is often accompanied by
both storage and voiding disorders.7–9 Stress urinary inconti-
nence is common in cases of mild pelvic organ prolapse,
whereas urgency urinary incontinence, urinary urgency, and
voiding symptoms are common in cases of moderate or sev-
ere pelvic organ prolapse (Level 3).1,10,11

CQ8. How do FLUTS affect sexual function?

Summary: It has been reported that approximately half of
women with LUTS present sexual dysfunction, and that
LUTS are an independent risk factor for female sexual dys-
function.12–15 There is a higher rate of sexual dysfunction in
OAB with urinary incontinence (OAB-wet) than in OAB-dry,
and sexual dysfunction improves with treatment for OAB.16–19

Stress urinary incontinence is strongly involved in urinary
incontinence during sexual intercourse, with reduced urethral
resistance contributing the most.20–23 In surgery for stress uri-
nary incontinence and pelvic organ prolapse, it has been
reported that, while it improves sexual function, there is appre-
hension that transvaginal mesh implantation can cause dyspare-
unia (coital pain) and chronic pain.24–30

CQ11. Is hormone replacement therapy
recommended for FLUTS?

Summary: For FLUTS, and in particular various symptoms
of OAB, it has been reported that treatment by vaginal
administration is more effective than oral therapy (Level 1).31–34

However, in Japan, there are no vaginal estrogen preparations
that are covered by health insurance for OAB5 (recommenda-
tion Grade C1).

CQ12. For female OAB, what is the difference
in the effectiveness and safety according to
the type of anticholinergic agent and beta-3
agonists?

Summary: The effectiveness of anticholinergics and beta-3 ago-
nists is comparable (Level 1).35 Beta-3 agonists have few adverse

Table 1 Grade of recommendation

Grade Description

A This action is strongly recommended

B This action is recommended

C There are no clear evidence for recommending this action

C1 Performing the action is not recommended

C2 Not performing this action is recommended

D The action can still be performed

Pending No decision has been made regarding the grade

of recommendation

The grade of recommendation is determined after discussion and agree-

ment by members regarding: (i) the level of evidence; (ii) variation in con-

clusions; (iii) size of the effect; (iv) clinical applicability; and (v) adverse

drug reaction or cost.
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reactions based on anticholinergic activity and, in terms of safety,
they are superior to anticholinergics (Level 1).36 It has been
reported that different anticholinergics exhibit different effects

and, depending on the type, dosage, and formulation type,
adverse reactions may occur (Level 1). However, no reports have
evaluated the superiority or inferiority of each type.37,38

Primary treatment algorithm

Specialized treatment

Adult female patient with complains of lower
urinary tract symptoms

Problematic medical
history/symptoms/

test findings

Basic evaluation 1
(Basic evaluation 2)

Pyuria
Voiding/post-

voiding symptoms

Treatment for urinary
tract infection

Treatment for overactive bladder
(see treatment guidelines 1)

Treatment for nocturia(see 
 treatment guidelines 2)

No change/
exacerbation

No change/
exacerbation

Improvement

Improvement

Treatment
completed

Treatment
completed

Urinary urgency:
yes

Urinary urgency:
no

Cardinal symptom
of nocturia

Behavioral
therapy/pharmacotherapy

Storage
symptoms

Stress
incontinence

Urge
incontinence

Frequent
urination

Mixed
incontinence

1

23

4

5

6

7

8

Fig. 1 Primary treatment algorithm. This algorithm is to be used for adult women complaining of any LUTS (e.g. urinary frequency, nocturia, urinary urgency,

urinary incontinence, dysuria, bladder pain). Several diseases and conditions* can cause FLUTS. *Examples include OAB, bacterial cystitis, interstitial cystitis, blad-

der cancer, bladder calculus, urethritis, urethral stricture, urethral diverticulum, a weakened pelvic floor (e.g. urethral hypermobility, pelvic organ prolapse), compli-

cations of surgery of or radiotherapy to the pelvic region, vesicovaginal/urethrovaginal fistula, polyuria, nocturnal polyuria, and various neurological diseases (e.g.

neurogenic bladder). Basic evaluation contains two components: The first, Basic Evaluation 1, is for all patients and includes an interview to discuss the symp-

toms and medical history, physical findings, and urine analysis of the patient. The second evaluation (Basic Evaluation 2) is for selected patients and includes a

symptom/QOL questionnaire-based assessment, bladder diary, residual urine volume measurement, urine cytology, urine culture, serum creatinine measurement,

and ultrasound examination. These findings and treatment strategies are explained to the patient to confirm their consent for treatment. Examination by a spe-

cialist (or referral to a specialist) should be considered for patients with problematic medical histories, symptoms, or test findings, including urinary retention,

recurrent urinary tract infection, macroscopic hematuria, surgery/ radiotherapy to the pelvic region, neurological disease, lower abdominal distention, reproductive

organ abnormalities (ovaries, uterus, vagina, or pudenda), extravaginal prolapse of a pelvic organ, vesicovaginal/urethrovaginal fistula, suggested urethral diverticu-

lum, pyuria with fever, positive urine cytology results, kidney dysfunction, high residual urine volume (≥100 mL), bladder calculus, and abnormal ultrasonographic

findings. Examination by a specialist (or referral to a specialist) should also be considered when symptoms are severe or involve bladder or perineal pain. Along

with urinary frequency, bladder or perineal pain that intensifies with urine storage in the bladder may be a sign of interstitial cystitis. Pyuria without fever is

treated with antibacterial agents appropriate for urinary tract infections (cystitis). Quinolones are first-line drugs administered to premenopausal women when the

causative bacterium is unknown or is known to be a Gram-positive bacterium. If a Gram-negative bacillus has been confirmed via urine analysis, cephems or peni-

cillin/beta-lactamase inhibitor combinations are used. Because Gram-positive bacteria are not typically isolated in postmenopausal women with acute cystitis and

because E. coli isolates frequently confer quinolone-resistance, cephems or penicillin/beta-lactamase inhibitor combinations are first-line drugs. However, patients

should be carefully observed for underlying diseases that may persist even after the infection has been cured. Examination by a specialist should be considered

if voiding and post-voiding abnormalities present as the primary symptoms. Residual urine volume should be measured when the patient has both voiding and

storage symptoms. Diagnosis and treatment of storage symptoms should be prioritized if residual volume is <100 mL, and specialist examination should be con-

sidered when residual volume is ≥100 mL. See “Behavioral therapy” and “Drug therapy for OAB” in the main text if OAB symptoms (urinary frequency or inconti-

nence with urinary urgency) are present. The Guidelines for the Diagnosis and Treatment of Overactive Bladder5 may also be referred to. If the main symptom

is nocturia, nocturnal polyuria or sleep disturbance may be the cause; therefore, the Guidelines for the Diagnosis and Treatment of Nocturia6 should be consulted.

Symptoms may improve with temporary treatment. Therefore, it is essential to avoid continuing aimless treatment after symptoms have improved and to con-

sider changing or revising the therapeutic plan, including discontinuing or reducing the dose of medications.

© 2021 The Japanese Urological Association 3
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CQ13. Is combination therapy using
anticholinergics and beta-3 agonists
recommended for female OAB?

Summary: The effectiveness and safety of the anticholinergic
solifenacin in combination with the beta-3 agonist mirabegron
have been confirmed in trials conducted overseas (Level 1),
and therefore, solifenacin and mirabegron combination ther-
apy is recommended when the effects of monotherapy are
insufficient40–43 (recommendation Grade A).

The results for the safety and effectiveness of combination
therapy using other anticholinergics with mirabegron have
also been reported44 (recommendation Grade B).

Concurrent therapy using vibegron and anticholinergics has
not been fully examined45,46 (recommendation Grade C1).

CQ14. Do therapeutic drugs for OAB affect
cognitive function?

Summary: The effectiveness and safety of anticholinergics have
been confirmed (Level 1); however, there are no reports with a
high level of evidence about adverse reactions to the central ner-
vous system. While the incidence is low, cases of cognitive dys-
function thought to be caused by the drugs has been reported,
and therefore, when administering such drugs, precautions
should be taken and monitoring should be conducted.5,47,48

Specialized treatment algorithm

Problematic medical
history/symptoms/

test findings

Surgical release
of blockage

(pelvic organ prolapse
surgery etc.)

Urethral sling,
bladder neck

Suspension surgery,
periurethral injection

Voiding/post-voiding
symptoms

Other lower
urinary tract disease

Detrusor
underactivity

Lower urinary
tract obstruction

Stress
incontinence

No change/
exacerbation

No change/
exacerbation Improvement

Continue
treatment

Treat causative
disease

Botulin injections
Sacral nerve stimulation

Pharmacotherapy,
intermittent

urethral
catheterization

Continue
treatment

Improvement

Stress
incontinence

Pelvic floor physiological evaluation(mobility/prolapse)
Urinary tract and pelvic floor image evaluation and urodynamic testing

Mixed
incontinence

Mixed
incontinence

Behavioral therapy/pharmacotherapy/electric
or magnetic stimulation therapy

Refractory overactive
bladder(detrusor overactivity)

Overactive
bladder

Non-overactive
bladder polyuria

1

2 3 4

5

6 7

Fig. 2 Specialized treatment algorithm. Physical evaluation of the pelvic floor should be performed, including abdominal pressure loading, to detect and assess

the severity of urethral hypermobility and pelvic organ prolapse. Imaging assessment of the urinary tract and pelvic region and urodynamics measurement should

be performed as needed, and these findings and treatment strategies should be explained to the patient to confirm their consent for treatment. Examples of

other lower urinary tract diseases include recurrent urinary tract infection, interstitial cystitis, bladder cancer, bladder calculus, vesicovaginal/urethrovaginal fistula,

bladder/urethral diverticulum, neurogenic bladder, and psychogenic urinary frequency. Mixed incontinence can be stress incontinence-dominant or urgency

incontinence- (OAB symptoms) dominant. Generally, treatment should be selected according to the dominant symptoms. Refractory OAB is defined as OAB

unresponsive to behavioral or drug therapies for at least 12 weeks.1 These patients may show severely reduced bladder capacity and detrusor overactivity when

urodynamics is measured. Specialized behavioral therapy treatment includes lifestyle guidance, bladder training, and pelvic floor muscle training (including

biofeedback therapy) performed by a specialist. Drug therapy involves selection and dose adjustment of drugs by a specialist or combination therapies. Neuro-

modulation therapy can take the form of transvaginally, transanally, or transcutaneously delivered electrical or magnetic stimulation therapy. Periurethral injec-

tion of a bulking agent is indicated for patients with urethral sphincter deficiency; however, there are currently no bulking agents that are approved for use in

Japan. Cystoscopic botulinum toxin injection surgery and sacral nerve stimulation therapy administered via an implanted device are also effective treatments for

refractory OAB.

4 © 2021 The Japanese Urological Association

S TAKAHASHI ET AL.



The effect of beta-3 agonists on cognitive function in a
small number of cases has been reported, and while there
was no clear adverse reaction observed, evidence needs to be
gathered to draw a conclusion.49,50

CQ16. Are anticholinergics and beta-3
agonists recommended for mixed urinary
incontinence?

Summary: For urgency incontinence-predominant mixed urinary
incontinence, anticholinergics are effective (Level 1;51–55

recommendation Grade A).
There are no RCTs using beta-3 agonists for mixed urinary

incontinence. However, because beta-3 agonists are effective
for OAB, it is inferred that they would exhibit the same
effectiveness as anticholinergics for mixed urinary inconti-
nence.56 Further evidence needs to be gathered going forward
(Level 5; recommendation Grade C).

CQ23. Is the MUS procedure recommended
for mixed urinary incontinence?

Summary: The MUS procedure is effective for stress-predom-
inant mixed urinary incontinence (Level 2;57–61 recommenda-
tion Grade B).

CQ24. Is prophylactic surgery for stress
urinary incontinence recommended for
urinary incontinence arising after surgery for
pelvic organ prolapse?

Summary: Prophylactic surgery for stress urinary inconti-
nence significantly reduces incontinence following surgery
for pelvic organ prolapse; however, it increases the postoper-
ative rate of voiding dysfunction and complications, and thus,
the risks might be greater than the benefits (Level 1;62–69 rec-
ommendation Grade C2).

Summary of the guidelines

What are FLUTS?

LUTS can be broadly divided into the three types of storage
symptoms, voiding symptoms, and post-micturition
symptoms. It has been found that FLUTS are associated with
sexual function, pregnancy and delivery, and pelvic organ
prolapse.1,70,71 Among women, stress urinary incontinence
caused by pelvic floor dysfunction is common, and the chief
complaint is primarily storage symptoms.72,73 Furthermore,
nocturia is often attributed to causes other than lower urinary
tract dysfunction, that is, nocturnal polyuria and sleep distur-
bance are often involved, and it is the most frequent
symptom among both men and women.74

Genitourinary syndrome of menopause is an umbrella term
covering various symptoms and syndromes caused by atrophy
of the vagina, external genitalia, and lower urinary tract as a
result of reduced estrogen following menopause.75 The pri-
mary symptoms of genitourinary syndrome of menopause
include dryness, burning sensation, and itchiness of the exter-
nal genitalia and vagina, with insufficient lubrication and pain

during sexual intercourse, and urinary urgency, urination
pain, and recurrent urinary tract infection.

The epidemiology of FLUTS

Many middle-aged and elderly women have LUTS,76–84 and,
in Japan, the incidence of LUTS is high with regard to noc-
turia and increased daytime urinary frequency, followed by
reduced urine flow, stress urinary incontinence, urinary
urgency, urgency urinary incontinence, feeling of residual
urine, and bladder pain in women.79 Most symptoms increase
in frequency with age, and approximately 78% of men and
women aged 60 years and older present some kind of LUTS.79

The incidence of pelvic organ prolapse, which is specifically
seen in women, is higher among parous women than nulli-
parous women, with a higher incidence associated with vaginal
delivery when compared to Caesarean section.85,86

FLUTS and QOL

Dysfunction of the lower urinary tract causing LUTS is essen-
tially a QOL illness, and to determine the level of severity,
treatment selection, and treatment outcomes concerned, it is
important to evaluate QOL. Among LUTS, storage symptoms,
which are more common in women, tend to have a greater
impact on QOL than voiding symptoms and post-micturition
symptoms.1,73,76,79 Symptom/QOL questionnaires with verified
validity in Japanese have been used in clinical practice and in
studies regarding urinary incontinence, OAB, nocturia, pelvic
organ prolapse, and female sexual function.1,71,87–92

There are various illness-specific QOL questionnaires for
various types of LUTS and illnesses. Questionnaires for uri-
nary incontinence in general include the Urogenital Distress
Inventory, the IIQ, the I-QOL, the KHQ, and the ICIQ-SF.1

For OAB, the aforementioned questionnaires for urinary
incontinence in general are used as well as the OAB-q90 and
for nocturia, the nocturia-specific QOL questionnaire, the
N-QOL, is used.91

Given that the questionnaires above primarily focus on
storage symptoms, the IPSS, and related QOL score (IPSS-
QOL), and the CLSS are questionnaires of symptoms includ-
ing storage, voiding and post-micturition symptoms and they
contain questions pertaining to QOL.73,87–89 The IPSS is con-
sidered useful for the evaluation of FLUTS, and it is also
used for the evaluation of LUTS accompanied by pelvic
organ prolapse. Questionnaires developed in Japan include
the OABSS5,92 and the CLSS.87–89

Pathology and illness

LUTS onset in middle-aged and elderly women involves
pregnancy, delivery, pelvic organ prolapse, menopause, estro-
gen deficiency, neurologic disorders, and aging.1,5,6,75 Causa-
tive diseases with a high incidence of storage symptoms
include urinary tract infection, OAB, stress urinary inconti-
nence, pelvic organ prolapse, and interstitial cystitis,1,93–98

whereas causes of voiding symptoms and post-micturition
symptoms include organic disease of the lower urinary tract
such as bladder neck obstruction, bladder calculus, and

© 2021 The Japanese Urological Association 5
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urethral stricture, as well as age-related underactive bladder,
disorders of the central nervous system, neurogenic bladder
(seen following surgery for uterine cancer and rectal cancer),
a history of urinary incontinence surgery, and cases associ-
ated with pelvic organ prolapse.1,9,99–104 Diagnosis is difficult
in instances that cannot be inferred based on the patient’s
medical history, and urodynamic measurement is performed
as needed in such cases.

Diagnosis

Evaluations that are necessary for the diagnosis of FLUTS
(Basic Evaluation 1) include medical interview of patient
symptoms and medical history, examination of physical find-
ings, and performing urine analysis. Evaluations that should
be performed on selected cases (Basic Evaluation 2) include
evaluation with symptom/QOL questionnaires, bladder diary,
residual urine measurement, urine cytology, urine culture,
serum creatinine measurement, and ultrasonography (refer to
the algorithm for primary treatment). These findings and the
treatment policy will be explained to the patient, and the
patient’s wishes with regard to treatment will be confirmed.

Symptoms and questionnaires

To evaluate symptoms and QOL, the use of a questionnaire
with confirmed validity is recommended. For the question-
naire evaluating the CLSS with QOL, it is useful to deter-
mine all FLUTS without exception including urinary
incontinence and bladder pain and to evaluate QOL
(Table 2).1,87–89

Illness (urinary incontinence)-specific symptoms and QOL
questionnaires available in Japanese and for which validity
has been confirmed include the ICIQ-SF, the KHQ, the IIQ,
and the I-QOL.1 Questionnaires in Japanese that evaluate
OAB include the OAB-q and OABSS.1,5 For nocturia, there
is the N-QOL,6 while for interstitial cystitis, there is the Inter-
stitial Cystitis Symptom Index, the Interstitial Cystitis Prob-
lem Index, and the Pain Urgency Frequency scale.1

Bladder diary

A bladder diary is useful in the event of increased daytime
urinary frequency, nocturia, and urinary incontinence. It is
also useful to determine whether these symptoms are caused
by decreased volume per urination, by (nocturnal) polyuria,
or by both combined.1,5,6 The survey period should last from
3 days to approximately 1 week.1,6,105,106 The following
items can be measured from the bladder diary: daytime uri-
nary frequency, nocturia, 24-h frequency, 24-h urine output
(24-h production), maximum voided volume, nocturnal urine
volume, and nocturnal polyuria index (nocturnal polyuria
index = nocturnal urine volume/24-h urine volume). Noctur-
nal polyuria is diagnosed when the nocturnal polyuria index
is ≥0.2 (young adults) or ≥0.33 (individuals ≥65 years).1,6 It
has also been reported that nocturnal polyuria is diagnosed
when nocturnal urine output is ≥10 mL/body weight in kg.107

Medical examination

As per normal urologic medical examinations, findings asso-
ciated with LUTS in general, as well as the presence or
absence of any neurologic illness, gynecologic illness, or

Table 2 CLSS questionnaire

Please circle the number that applies best to your urinary condition during the last week

0 1 2 3

Q1: How many times do you typically urinate from waking in the morning until going to sleep at night? 0–7 8–9 10–14 15+

Q2: How many times do you typically urinate from going to sleep at night until waking in the morning? 0 1 2–3 4+

How often do you have the following symptoms? Never Rarely Sometimes Often

Q3: A sudden strong desire to urinate, which is difficult to postpone 0 1 2 3

Q4: Leaking of urine because you cannot hold it in 0 1 2 3

Q5: Leaking of urine when you cough, sneeze, or strain 0 1 2 3

Q6: Slow urinary stream 0 1 2 3

Q7: Need to strain when urinating 0 1 2 3

Q8: Feeling of incomplete emptying of the bladder after passing urine 0 1 2 3

Q9: Pain in the bladder 0 1 2 3

Q10: Pain in the urethra 0 1 2 3

CLSS (sum of Q1–10)

From symptoms 1–10, please circle the number corresponding to no more than three symptoms you find bothersome.

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Not applicable

Of the symptoms you chose above, please circle the number of the symptoms that you find most bothersome (one only).

Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Not applicable

If you were to spend the rest of your life with your urinary condition just the way it is now, how would you feel about that?

Delighted Pleased Mostly satisfied About equally satisfied and dissatisfied Mostly dissatisfied Unhappy Terrible

0 1 2 3 4 5 6

6 © 2021 The Japanese Urological Association
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congenital abnormalities are examined. Distension of the
mid-lower abdomen region suggests that the bladder is
enlarged because of a large volume of residual urine, and in
the event that a depression, new hair growth, and fatty depo-
sition are observed in the midline of the buttocks, the subject
might have spina bifida.1

Patients are evaluated by visual examination and internal
examination in the lithotomy position as required. Examina-
tion is performed to determine the presence or absence of an
abnormality of the external urethral opening such as urethral
caruncle or urethral stricture, as well as the presence of any
redness or atrophy of the vagina. Urethral diverticulum is
determined when a bulge is palpated at the anterior wall of
the proximal vagina and an opaque discharge from the ure-
thral opening is observed upon applying pressure. When
stress urinary incontinence is suspected, evaluate the presence
or absence of urethral hypermobility. Evaluation is easily
achieved by performing the Q-tip test. The stress test is also
a means of verifying the presence or absence of actual uri-
nary incontinence.1

Moreover, the presence or absence of pelvic organ pro-
lapse such as cystocele, uterine prolapse, and rectocele is to
be evaluated. In doing so, changes in sagging caused by
abdominal pressure should also be evaluated. Applying pres-
sure to the anterior and posterior walls of the vagina as
needed makes observation of rectocele and cystocele easier,
respectively. Pelvic organ prolapse should be evaluated and
described using the Pelvic Organ Prolapse Quantification sys-
tem.1

In the event that urinary incontinence without dry time is
observed, bladder (ureteral) vaginal fistula and ectopic uret-
eral opening should be suspected. Vaginal observation with
bladder infusion of physiological saline containing indigo car-
mine may be useful. In rectal examinations, the amount of
fecal loading and the presence or absence of findings that
affect voiding should be examined. When the anal tonus is
reduced, peripheral nerve damage in the sacral region of the
spinal cord (S3–5) is suspected, and if such damage has pro-
gressed, the nerves above the sacral region of the spinal cord
may be damaged.1

Tests

1. Urine analysis
Urine analysis is a useful test to differentiate illnesses
such as urinary tract infection, urinary tract stones, blad-
der cancer, and diabetes mellitus. The test is performed
as a basic investigation for all patients.1

2. Residual urine measurement
Measurement by transabdominal ultrasound is generally
noninvasive. If residual urine is ≥100 mL, then consider
specialized treatment. Before commencing treatment with
anticholinergics, it is recommended that residual urine be
measured.1

3. Serum creatinine measurement
Serum creatinine is to be measured in selected patients.

4. Ultrasonography
Ultrasonography enables information to be obtained
regarding residual urine volume, the bladder shape, blad-
der tumors, and bladder calculus. For image evaluation

of the pelvic floor and urethra, transperineal or transvagi-
nal ultrasonography is used.1

5. Pad test
The pad test is indicated for patients in whom urinary
incontinence is indicated by medical history taking. The
test serves as an objective indication of the severity of
urinary incontinence, and a 1-h pad test can be used.
The 24-h pad test is used to find the volume of inconti-
nence over a 24-h period in everyday life, and while it
is more suitable than the primary diagnosis to determine
the therapeutic outcomes, there are no established refer-
ence values for making judgments.108

6. Urodynamics measurement
Urodynamics measurement is useful for elucidating a
patient’s condition; however, it is not necessarily required
for diagnosis and starting treatment.1 The primary investi-
gations include uroflowmetry, cystometry, urethral pres-
sure profile, and abdominal leak point pressure.
Cystometry often reveals findings of poorly compliant
bladder in neurogenic bladder caused by sequelae fol-
lowing pelvic surgery and radiotherapy such as for uter-
ine cancer or rectal cancer and, in diabetes-related
neurogenic bladder, detrusor underactivity is often
found.109 When the maximum urethral closure pressure
is <20–30 cmH2O, and if the abdominal leak point pres-
sure is <60 cmH2O, urethral sphincter deficiency should
be suspected.110–113

A pressure flow study is also useful for evaluating the
pathology of voiding disorders. At this point in time, how-
ever, there are no clear diagnostic criteria for lower urinary
tract obstruction in women.114–117 Several criteria have
been proposed, such as PdetQmax >2 9 Qmax

114 and
PdetQmax >1.5 9 Qmax + 10,115 with the range generally
defined as Qmax <12–15 mL/s and Pdet >20–40 cmH2O.

116

7. Endoscopy (bladder and urethral endoscopy)
Endoscopy enables the presence or absence of bladder
trabeculation, bladder diverticulum, interstitial cystitis,
bladder/urethral vaginal fistula, urethral stenosis, urethral
diverticulum, bladder calculus, and bladder tumors to be
identified. Furthermore, in the event that the patient has
a history of surgery for urinary incontinence and pelvic
organ prolapse, on occasion, bladder mesh exposure
occurs. In typical cases of interstitial cystitis, increased
vascularization in the bladder wall, Hunner’s lesions,
and petechial bleeding are observed.118

8. Chain cystourethrogram
In patients with stress urinary incontinence, the bladder
neck is often dilated, and on lateral view images, the
angle formed by the posterior surface of the bladder and
the urethra (posterior vesicourethral angle) is often
open.1 Extrapelvic sagging of the bladder (cystocele) is
also observed.

9. Other examinations
Voiding cystourethrogram is useful for the diagnosis of
urethral stricture, vesicoureteral reflux and urethral diver-
ticulum.
Image diagnosis of the upper urinary tract is first per-
formed by ultrasound examination. If the patient has a
history of hematuria, urinary tract stones, or urothelial
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cancers, computed tomography urography and intra-
venous pyelogram can serve as an option.119 Nuclear
magnetic resonance imaging has high contrast resolution
for soft tissue and is excellent for delineating the female
reproductive organs and pelvic floor. In recent years,
attempts have been made using cine magnetic resonance
imaging to observe the movement of the pelvic floor
when abdominal pressure is applied for patients with
stress urinary incontinence and pelvic organ prolapse.120

Treatment

Behavioral therapy

Behavioral therapy for FLUTS includes lifestyle interven-
tions, PFMT, bladder training, scheduled voiding regimens,
and other conservative treatments (Table 3).
1. Lifestyle interventions

It has been found that OAB and stress urinary inconti-
nence involve various lifestyle factors including obesity,
smoking, and excessive fluid intake (carbonated drinks
and alcohol), and it is recommended that patients
improve various lifestyle habits. However, in a large-
scale RCT, the efficacy of such improvement was only
seen with weight loss (Level 1).1

a. Weight loss: Recommendation Grade A
Several reports have indicated that weight gain and
body mass index correlate with urinary incontinence,
and that, compared to controls, weight loss through
diet with exercise therapy significantly reduces uri-
nary incontinence (Level 1).1,121–125

b. Physical activity: Recommendation Grade C1
It has been suggested that moderate exercise reduces the
risk of urinary incontinence onset; however, there is
insufficient evidence to support this (Level 4).1,126–130

Since 2011, there have been reports in women, in gen-
eral, women with obesity and diabetes, and frail women.
However, there have been no large-scale RCTs.126–130

c. Cessation of smoking: Recommendation Grade C1
It has been reported that smoking can increase the
risk of severe incontinence, and experimentally, that
nicotine causes bladder contraction.1 Some reports

indicate that urinary incontinence is common in
smokers.126,131,132 However, no RCTs have been
conducted to investigate the effectiveness of smoking
cessation (Level 4).

d. Limitation of fluid intake (including alcohol and car-
bonated drinks): Recommendation Grade C1
Several reports have described the relationship of the
amount of fluid intake, alcohol, and carbonated drinks
with LUTS and urinary incontinence; however, there
is no clear evidence with regard to improving OAB
and urinary incontinence by limiting fluid intake and
caffeine intake (Level 4).1,133–142 Guidance on fluid
intake is often performed along with other behavioral
therapies.

e. Ameliorating constipation: Recommendation Grade
C1
The relationship between defecation disorder (consti-
pation and fecal incontinence) and LUTS has been
reported. Although it has also been reported that
straining to defecate can be a risk factor for stress
urinary incontinence and urinary urgency, and there
is no evidence regarding the effectiveness of improv-
ing constipation (Level 4).1

2. PFMT
a. PFMT: Recommendation Grade A

PFMT is the first choice of treatment for urinary
incontinence in women. There are various methods of
PFMT, which differ according to the type of urinary
incontinence targeted, the presence or absence of con-
current therapy, treatment duration, and evaluation
method reported; however, most RCTs support the
case that PFMT is effective for stress urinary inconti-
nence, and it is also effective for urgency and mixed
urinary incontinence.1,143–151 Furthermore, there are
many reports of RCTs supporting the effectiveness of
methods combining various treatment methods such
as biofeedback training and bladder training (Level
1).1

b. The effect of PFMT during pregnancy and postpar-
tum to prevent urinary incontinence: Recommenda-
tion Grade B
For women with urinary incontinence, PFMT can
prevent exacerbation. However, it has been reported
that when including women without urinary inconti-
nence, no superiority has been demonstrated com-
pared to controls (Level 1).1,152–159

c. Feedback and biofeedback training: Recommendation
Grade B
Various small-scale RCTs have provided grounds
supporting the effectiveness of this training (Level
2).1,160–165

3. Bladder training and scheduled voiding regimens: Rec-
ommendation Grade B
Bladder training is a method that improves storage symp-
toms by holding on to urine. Broadly speaking, bladder
training involves scheduled voiding regimens, combined
with timed voiding and prompted voiding.1,3,166–169 Blad-
der training is performed for OAB, with high efficacy
that is comparable to that of anticholinergics (Level

Table 3 Behavioral therapy

Therapeutic method Grade of recommendation

Lifestyle interventions

Weight loss A

Exercise C1

Cessation of smoking C1

Diet (fluid consumption) intervention C1

Management of constipation C1

Pelvic floor muscle training A

Bladder training/Scheduled voiding regimens B

Miscellaneous

Vaginal cone C1

Acupuncture C1

Thermal sheet C1 (not yet approved)

Hypnotherapy Pending (not yet approved)
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2).1,166,167 Although it is also reported to be effective for
mixed and stress urinary incontinence, there is insuffi-
cient evidence to support this (Level 2).1

4. Other conservative treatments
a. Vaginal cone: Recommendation Grade C1

There is no superiority observed for vaginal cone
treatment compared to PFMT (Level 2).1

b. Acupuncture: Recommendation Grade C1
The effectiveness of acupuncture for FLUTS has not
been fully demonstrated (Level 3).170–172 With regard
to RCTs of acupuncture therapy for OAB in women,
only a small subject sample has been reported prior to
2010. An RCT comparing acupuncture therapy with
placebo acupuncture therapy in 74 patients revealed
that the frequency of urinary incontinence increased
in both groups and no significant difference was
observed. A significant improvement compared to the
control group, however, was found for increased blad-
der capacity, urinary urgency, urinary frequency, and
QOL scores.172

c. Steam thermopatch: Recommendation Grade C1 (off-
label)
The effectiveness of steam thermopatch treatment for
FLUTS has not been fully demonstrated (Level 2).173

d. Hypnotherapy: Recommendation grade to be deter-
mined
The effectiveness of hypnotherapy for FLUTS has not
been fully demonstrated (Level 3).1,174

Drug therapy

This chapter explains the efficacy and safety of drug therapy
for FLUTS, focusing on drug therapy for OAB and stress

urinary incontinence, for which evidence has been accumu-
lated. We also outline drugs that are experimentally used
when treating voiding disorder seen in neurogenic bladder.
1. Drug therapy for OAB

Drug therapy serves as the basis for the treatment of
OAB (Table 4). Drugs for which the efficacy and safety
have been examined include anticholinergics and beta-3
adrenoceptor agonists (beta-3 agonists). Furthermore,
evidence has been accumulated for the effectiveness of
treatment by botulinum toxin injection in the bladder
wall for refractory OAB; however, at the time of pub-
lishing this guideline, the treatment had not yet been
approved for health insurance (approved in April 2020
in Japan).
a. Anticholinergics

At present, anticholinergics are the most common
drug used for the treatment of OAB, and their effec-
tiveness and safety have been demonstrated. How-
ever, when using anticholinergics, due care should be
paid to adverse reactions caused by muscarinic recep-
tor agonists.
(1) Oxybutynin: Recommendation Grade B

Oxybutynin has an antimuscarinic action as well
as a direct relaxation effect and paralysis effect
on smooth muscles. This agent has been exam-
ined in many clinical studies, and its effective-
ness has been fully demonstrated (Level 1).1

However, the incidence of adverse reactions
related to antimuscarinic action is higher com-
pared to other anticholinergics (Level 1), and it
is possible that this agent causes adverse reac-
tions of the central nervous system (such as

Table 4 Therapeutic drugs for OAB (urinary frequency and urinary incontinence)

Generic name Administration and dosage Grade of recommendation

Anticholinergic drug

Oxybutynin 2–3 mg, 3 times/day, orally B

Oxybutynin patch Application of a single patch (containing oxybutynin

73.5 mg/patch) once daily

A

Propiverine 20 mg once daily, orally. Can be increased to 20 mg twice daily A

Tolterodine 4 mg once daily, orally. Can be increased to 10 mg daily A

Solifenacin 5 mg once daily, orally. Can be increased to 10 mg daily A

Imidafenacin 0.2 mg/dose twice daily administered orally after breakfast

and supper. Can be increased to 0.2 mg twice daily

A

Fesoterodine 4 mg once daily, orally. Can be increased to 8 mg/day A

Propantheline One tablet (15 mg) 3–4 times daily in adults, administered orally C1

b3-Adrenergic receptor agonist

Mirabegron 50 mg once daily after meal, orally A

Vibegron 50 mg once daily after meal, orally A

Flavoxate 200 mg per dose, 3 times/day orally C1

Tricyclic antidepressants

(such as imipramine)

Indicated for pediatric nocturia C1

Kampo formulation (goshajinkigan) 7.5 g/day, administered in 2–3 portions C1

Estrogen – C1

Botulinum toxin – Pending (not approved at the time of guideline

publication and approved in April 2020 in Japan)

Antidiuretic hormone (desmopressin) Indicated for pediatric nocturia and nocturia

due to nocturnal polyuria in male

Pending (not yet approved for nocturia in

females in Japan)

Alpha-adrenoreceptor blockers – Pending (not yet approved)
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cognitive disturbance) via the blood–brain bar-
rier, and thus, caution should be exercised when
using oxybutynin in elderly patients in particu-
lar.175–177

(2) Oxybutynin patch: Recommendation Grade A
Oxybutynin patch is the first percutaneous
absorption-type drug used to treat OAB in
Japan. Based on trials in Japan, it has been
reported to be effective for various symptoms
of OAB, with few adverse reactions compared
to oral anticholinergics (Level 1).1,178 However,
due care should be paid to skin reactions at the
attachment site.178

(3) Propiverine: Recommendation Grade A
Propiverine is a drug that has an antimuscarinic
action and calcium antagonistic action. Large-
scale RCTs comparing this agent against a pla-
cebo and other agents have been conducted pri-
marily overseas, and it has been reported that
propiverine is effective against OAB symptoms,
with few adverse reactions (Level 1).1,179

In Japan, administration is set at 20 mg per day
(given in one or two doses).179–181 Up to
40 mg per day may be administered under
health insurance coverage.

(4) Tolterodine: Recommendation Grade A
Tolterodine has been found to have no selec-
tivity to subtypes of muscarinic receptors, with
high transferability and binding affinity to
bladder tissue, and higher selectivity for the
bladder than the salivary glands. A dose of
4 mg given once per day has been found to
improve various symptoms of OAB and to
improve QOL. Moreover, it is an agent found
to be effective and safe for patients including
elderly patients with OAB and patients with
severe OAB (Level 1).1,182

(5) Solifenacin: Recommendation Grade A
Solifenacin is an anticholinergic agent that was
invented and developed in Japan. It has been
confirmed to be an agent with relatively high
affinity to the muscarinic receptor M3 and
greater selectivity for the bladder than the sali-
vary glands. It has been found to improve the
sense of urinary urgency, increased urinary fre-
quency, urgency urinary incontinence, and noc-
turia in OAB (Level 1).1,183,184 Its effectiveness
has also been confirmed for elderly patients and
severe patients (Level 1), and it has been
reported to have little impact on cognitive func-
tion (Level 2).183

(6) Imidafenacin: Recommendation Grade A
Imidafenacin is an anticholinergic agent that
was invented and developed in Japan. It is an
agent with high selectivity to the muscarinic
receptors M3 and M1, with high selectivity for
the bladder compared to the salivary glands.
Among the agents approved to date, it has a
short half-life (2.9 h).1 It has been found to

effectively improve the sense of urinary
urgency, increased urinary frequency, and
urgency urinary incontinence, with few adverse
reactions (Level 1). The effectiveness for noc-
turia (Level 2) and sleep disturbance (Level 4)
has been demonstrated. It has been reported to
have a low rate of transition to dementia in
patients with mild cognitive impairment (Level
3).1,185,186

(7) Fesoterodine: Recommendation Grade A
Fesoterodine is not selective for muscarinic
receptor subtypes, but its active metabolites
(5-hydroxymethyl tolterodine) show the same
effectiveness and safety as tolterodine for vari-
ous symptoms of OAB (Level 1).1,187 Further-
more, it is reported to be effective for elderly
patients with OAB and frail elderly patients
with OAB (Level 1).188–190

b. Beta-3 adrenoceptor agonists
In the storage phase, sympathetic nerve activity is
predominant, and beta-adrenoceptor agonists (beta-
agonists) in smooth muscles of the bladder relax
the bladder. These beta receptors are classified into
three types, beta-1, beta-2 and beta-3, and in the
human bladder, beta-3 receptors account for 97%.1

Beta-3 agonists exhibit the same efficacy as anti-
cholinergics without exhibiting the adverse reac-
tions based on the anticholinergic action. At
present, the two types used are mirabegron and
vibegron.
(1) Mirabegron: Recommendation Grade A

Mirabegron, which was invented and developed
in Japan, is the first beta-3 adrenoceptor agonist
(beta-3 agonist) made available worldwide.1

Clinical research in Japan and overseas has
demonstrated the effectiveness and safety of
mirabegron191,192 (level). Trials of combination
therapy using mirabegron at a dose of 50 mg
with other types of anticholinergics (solifenacin
at 5 mg, propiverine at 20 mg, imidafenacin at
0.2 mg, and tolterodine at 4 mg) have shown
that in all combination therapy groups, a signif-
icant improvement was found compared to
baseline.40,42,44,198–200

(2) Vibegron: Recommendation Grade A
Vibegron is a novel beta-3 adrenoceptor agonist
(beta-3 agonist) that was made commercially
available in 2018 after undergoing a phase III
trial for the first time worldwide in Japan.193 The
approved dosage in Japan for this agent is
50 mg, and a single dose per day is effective for
various symptoms of OAB, with mild adverse
reactions.45,193 Furthermore, this agent has not
been found to have an inhibitory action nor
induction effect for CYP enzymes, and therefore,
almost no drug interaction is seen. Moreover, it
is a drug that does not require dose adjustment
due to liver function and kidney dysfunc-
tion.45,193,194
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c. Estrogen: Recommendation Grade C1
Estrogen has been experimentally used for many
years in the treatment of the sense of urinary urgency
and urgency incontinence.1,2 In recent years, several
RCTs have been performed that have demonstrated
the effectiveness of estrogen.1,195,196 Treatment
includes oral therapy and local administration (vagi-
nal). The effectiveness of local administration in par-
ticular has been confirmed (Level 1).1,195

d. Botulinum toxin: Recommendation grade to be deter-
mined (off-label, covered by health insurance from
April 2020)
It has been found that botulinum toxin inhibits the
release of acetylcholine from cholinergic nerves and
acts on afferent nerves via chemical denervation.1

Evidence is being gathered with regard to the effi-
cacy and safety of infusion therapy of this agent in
the bladder wall. It is an effective treatment method
for patients with neurogenic and idiopathic OAB
who are ineligible for oral therapy (Level 1).1,197–200

2. Drug therapy for stress urinary incontinence
Drugs are selected to improve reduced urethral closure
pressure during storage.
a. Beta-2 adrenoceptor agonist (clenbuterol): Recom-

mendation Grade B
Although this agent is used as a therapeutic drug
such as for bronchial asthma, it increases contraction
of the external urethral sphincter muscle (Level 2).1

In Japan, it is covered by health insurance for stress
urinary incontinence.

b. Chinese medicines (Hochu-ekki-to and plant
extracts): Recommendation Grade C1
There is insufficient evidence to support the effective-
ness of Chinese medicine. It has been reported that
Hochu-ekki-to (Buzhongyiqitang) as well as processed
foods containing summer squash seed extract and soy-
bean germ extract for medical purposes are effective
for female stress urinary incontinence (Level 4).1

c. Tricyclic antidepressants: Recommendation Grade C2
Imipramine, amitriptyline and clomipramine are first-
generation antidepressants and are covered by health
insurance for childhood bed wetting. The evidence
supporting their effectiveness for stress urinary
incontinence is insufficient (Level 4).1

d. Estrogen: Recommendation Grade C2
Reports can be found to suggest the effectiveness of
estrogen; however, all of these reports are of small-
scale case series and not of randomized, blinded tri-
als. Recent reports indicate that estrogen is not effec-
tive for stress urinary incontinence (Level 1).1

Furthermore, different types of estrogen preparation
and various doses used complicate problems.

e. Alpha-adrenoceptor agonists: Recommendation grade
to be determined (off-label)
Sympathetic nerve alpha-adrenoceptor agonists cause
the urethral smooth muscle to contract and increase
urethral resistance.1 While it is not covered by health
insurance in Japan for stress urinary incontinence, it
has been used experimentally in the past (Level 4).

f. Duloxetine: Recommendation grade to be determined
(off-label)
Duloxetine is a serotonin/noradrenaline reuptake inhibi-
tor, which, based on animal experiments, significantly
increases sphincter activity during storage.1 In Japan, it is
not covered by health insurance for stress urinary inconti-
nence; however, it is commercially available as an
antidepressant. In Europe, it has been approved for stress
urinary incontinence. According to reports overseas, it
has been shown to significantly reduce the frequency of
urinary incontinence in stress urinary incontinence and to
improve QOL (Level 1). Furthermore, the effectiveness
of concurrent therapy using this agent and PFMT has
been pointed out (Level 2). Associated adverse reactions
include gastrointestinal disturbance (nausea, constipation
and diarrhea), headache, and dizziness, as well as serious
adverse events including serotonin syndrome and neu-
roleptic malignant syndrome.

3. Drug therapy for voiding dysfunction
Drugs that increase the contractile strength of the detrusor
muscle and drugs that reduce urethral resistance can be
used. Alpha-adrenoceptor antagonists reduce urethral
resistance; however, most drugs are covered by health
insurance for voiding impairment associated with pro-
static hyperplasia. Therefore, drugs that can be used for
women are limited.
a. Drugs that increase contractile force of the detrusor

muscle
(1) Bethanechol: Recommendation Grade C1

Bethanechol is one drug that mimics acetyl-
choline, and the strength of the contractile action
of similar drugs on the detrusor smooth muscle
in healthy bladder is reported to be: carbachol
>acetylcholine >bethanechol >propynylcholine.
Because it is harder to degrade bethanechol by
acetylcholinesterase than acetylcholine, it can be
used in clinical practice (Level 3).1

(2) Distigmine: Recommendation Grade C1
Distigmine has the effect of increasing the
action of acetylcholine by inhibiting cholines-
terase. Distigmine is long-acting at 12–24 h
and is used in patients with neurogenic bladder
causing reduced contractile force of the detrusor
muscle (Level 3).1

b. Drugs that reduce urethral resistance
Alpha-adrenoceptor antagonists reduce urethral resis-
tance.
(1) Urapidil: Recommendation Grade B

In Japan, urapidil is the only alpha-adrenoceptor
antagonist that can be used for women. In the
past, urapidil was used as a hypotensive drug,
but it was used to treat prostatic hyperplasia in
1995 and to treat voiding impairment in cases
with neurogenic bladder in 1999 (Level 2).
Although urapidil does not show selectivity for
alpha-1 receptor subtypes, compared to other
alpha-adrenoceptor antagonists, it is said to
exhibit a more potent alpha-2 receptor antago-
nist action.1
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Neuromodulation

Neuromodulation includes pelvic floor ES therapy, interferen-
tial low frequency therapy, magnetic stimulation therapy, and
sacral nerve ES with an implanted device.
1. ES: Recommendation Grade B

ES therapy is effective for urgency and stress urinary
incontinence.1 Various RCTs on ES used concurrently
with sham stimulation, PFMT, biofeedback training,
drug therapy, or these combined have been con-
ducted.1,196,201–203 There are no large-scale RCTs, and
there are no established methods, for example, with
regard to the stimulation conditions (Level 2).

2. Magnetic stimulation: Recommendation Grade A
As per the mechanism for ES, stimulation can be per-
formed with the patient fully clothed. Several RCTs of
sham stimulation for urgency and stress urinary inconti-
nence have been reported.1,204–206 In Japan, magnetic
stimulation is covered by health insurance for adult
women with OAB accompanied with drug therapy-resis-
tant urinary incontinence (or when drugs cannot be
used; Level 1).

3. SNM: Recommendation Grade B
The effectiveness and long-term therapeutic outcomes
of SNM have been reported.1 In Japan, SNM is covered
by health insurance for refractory OAB (Level 2).
Several RCTs have been reported since 2011. An RCT
of 147 patients with OAB, who were allocated to an
SNM group or a drug therapy group (anticholinergics)
and treated for 6 months, showed that treatment success
rate was significantly higher in the SNM group (61% vs
42%).207 In a comparison of surgical botulinum toxin
bladder injection (192 patients) and SNM (189 patients;
ROSETTA trial), a significant decrease in the frequency
of urinary incontinence was observed in the former
group after 6 months (�3.9 times vs �3.3 times;
P = 0.01), and a significant improvement in OAB-q
short-form scores was observed. Although there was no
difference found in terms of convenience, adverse
events, or risks, there were more cases of urinary tract
infection in the former group.208 Comparison of the two
groups after 2 years showed that the reduction in the
frequency of urinary incontinence was unchanged
(�3.88 times vs �3.5 times), and the group given a
botulinum toxin bladder injection had a higher level of
satisfaction and greater tolerance to treatment. However,
there were more instances of urinary tract infection, and
6% of the cases required self-catheterization.209

4. Posterior tibial nerve stimulation: Recommendation
grade to be determined (off-label)
In Europe and the USA, there are grounds to support
the effectiveness of posterior tibial nerve stimulation for
OAB based on a large-scale RCT (Level 1), and in
Japan, it is not covered by health insurance.1

In 2018, a systematic review (including male and neuro-
genic bladder) of 10 RCTs and three prospective trials
showed that, in comparison with a sham treatment (two
studies), a significant improvement was found in the
ICIQ (–3.7 points), while comparison with

anticholinergics (four studies) revealed comparable
effects. Moreover, comparison with behavioral therapy
(two studies) revealed a significant improvement, with a
response rate of 48–93% and a cure rate of 25–45%.210

Surgical treatment

1. Procedures for stress urinary incontinence (Table 5)
Surgical treatment for stress urinary incontinence can be
considered when the effects of behavioral therapy and
drug therapy are inadequate. In general, surgery is indi-
cated for moderate to severe cases; however, in mild
cases also, if patients experience urine leakage during
exercise, emphasis is placed on the patient’s wishes.
The standard surgical procedure is MUS placement such
as TVT surgery and TOT surgery.1 Good therapeutic
outcomes have been achieved with open abdominal
retropubic colposuspension (primarily the Burch proce-
dure). Although all procedures are relatively minimally
invasive, fully-informed consent including the possibil-
ity of complications is required.
a. MUS procedure

(1) TVT surgery: Recommendation Grade A
The short-term objective success rate of TVT
surgery is 80–90% and the mid-term outcomes
are also good, at 80%, indicating a high level
of patient satisfaction (Level 1).1,211 Intraoper-
ative bladder perforation occurs in approxi-
mately 5% of cases.212 While the outcomes
are comparable to those of TOT surgery, it has
been reported that the incidence of postopera-
tive voiding difficulty is high.1,211,212 Upon
comparing the vagina-to-suprapubic (bottom-
to-top) and suprapubic-to-vagina (top-to-bot-
tom) approaches, the former has a higher sub-
jective success rate, with lower rate of voiding
difficulty, bladder perforation, and vaginal wall
erosion caused by the tape.212

(2) TOT surgery: Recommendation Grade A
The short-term objective success rate of TOT
surgery is 80–90%, and the subjective success
rate is also good, at 90%, indicating a high
level of patient satisfaction, and it has been
reported that while outcomes are comparable
to those of TVT surgery (Level 1), the

Table 5 Main surgical procedures for stress urinary incontinence

Therapeutic method Grade of recommendation

Tension-free vaginal tape A

Transobturator tape A

Single-incision mini-sling Pending (not yet approved)

Fascial suburethral sling A

Open abdominal retropubic colposuspension A

Laparoscopic retropubic colposuspension B

Anterior colporrhaphy D

Needle bladder neck suspension D

Periurethral injection of bulking agent Pending (not yet approved)

Artificial urinary sphincter C1 (not yet approved)
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objective success rate is somewhat inferior to
that of TVT surgery (Level 2).1,211,213 Serious
complications are rare, and compared to TVT
surgery, there are fewer cases of bladder perfo-
ration and voiding difficulty, as well as a
lower volume of blood loss. It is possible that
pain persists after surgery.1,212

(3) Single-incision mini-sling surgery: Recommen-
dation grade to be determined (off-label)
In recent years, it has been reported that the
short-term outcomes of single-incision mini-
sling are comparable to those of MUS proce-
dures (Level 2);214 however, many reports
indicate that the subjective success rate and
objective success rate are both low.1,215,216

• The therapeutic outcomes of MUS procedures in
patients with urethral sphincter deficiency
It has been reported that the therapeutic outcomes of
patients with intrinsic urethral sphincter deficiency are
lower for both TVT surgery and TOT surgery
compared to those of patients without it, and that the
therapeutic outcomes are comparable or slightly infe-
rior for TOT surgery vs TVT surgery.1

• The therapeutic outcomes of MUS procedures for
patients with mixed urinary incontinence
The therapeutic outcomes for the stress inconti-
nence component of mixed urinary incontinence
are comparable to the effects for patients with stress
urinary incontinence alone. In the event of stress-
predominant mixed urinary incontinence, the sense
of urinary urgency and urge incontinence disappear
or improve in over 50% of patients.1,57,60 The cure
rate is higher in patients with stress-predominant
incontinence than in other patients.1

• The therapeutic outcomes of surgery for stress uri-
nary incontinence performed simultaneously with
pelvic organ prolapse repair
For patients with pelvic organ prolapse and stress
urinary incontinence, performing prolapse repair at
the same time has no significant impact on the
outcomes of urinary incontinence surgery.1 While
there are advantages to being able to treat both at
one stage, it can result in postoperative voiding
difficulty.1,67–69,217

b. Fascial suburethral sling: Recommendation Grade A
The therapeutic outcomes are comparable to those
of MUS procedures and retropubic colposuspen-
sion; however, the operative duration and hospital
stay are longer, and it carries a higher incidence
of voiding difficulty and urinary tract infection
(Level 1).1,218–220 Fascial suburethral sling is also
indicated for patients with urethral sphincter defi-
ciency.

c. Open abdominal retropubic colposuspension: Rec-
ommendation Grade A
The general procedure used is the Burch proce-
dure (or modified Burch procedure), with good
objective and subjective success rates in the short
and long term (Level 1).1,221,222 It is suitable for

patients with urethral hypermobility, and the suc-
cess rate is low in patients with urethral sphincter
deficiency (Level 4).

d. Laparoscopic retropubic colposuspension: Recom-
mendation Grade B
The objective and subjective success rates are good
in the short term (Level 2). However, it has been
reported that the mid- and long-term outcomes are
somewhat inferior, compared to open abdominal
retropubic colposuspension and TVT sur-
gery.1,223,224

e. Anterior colporrhaphy: Recommendation Grade D
The mid- to long-term outcomes are poor, and
repeated surgery might be needed. This procedure
should not be performed for stress urinary inconti-
nence.1,225

f. Needle bladder neck suspension: Recommendation
Grade D
The mid- to long-term outcomes are poor, and this
procedure should not be performed for stress uri-
nary incontinence.1,226

g. Periurethral injection of bulking agent: Recom-
mendation grade to be determined (off-label)
While effective for the short term, over time,
recurrence is common (Level 2).1 At present, there
are no preparations for injections that can be used
in Japan. According to the Cochrane Database of
Systematic Reviews, there are eight articles per-
taining to comparative studies of preparations for
injection. According to these studies, although uri-
nary incontinence was improved with silicon parti-
cles (Macroplastique®), calcium hydroxyapatite
(Coaptite®), ethylene/vinyl alcohol (Tegress®),
carbon-coated zirconium beads (Durasphere®) and
dextranome/hyaluronic acid copolymer (Zuidex®),
the effects were the greatest with GAX collagen
(Contigen®).1,227 Zuidex® and Contigen® have
already been withdrawn from the market.

h. Artificial urinary sphincter: Recommendation
Grade C1
Artificial urinary sphincter is indicated for limited
cases such as patients in whom urinary inconti-
nence surgery is ineffective and patients with sev-
ere urinary sphincter deficiency such as in spina
bifida (Level 3).1,228–230 In Japan, the AMS800®
urinary control system became covered by health
insurance in 2012 (disease name for insurance
coverage: urinary incontinence caused by intrinsic
urethral sphincter deficiency).

2. Bladder dilatation (augmentation) for OAB and low-
compliance bladder: Recommendation Grade C1
Bladder dilatation is indicated for patients with upper
urinary tract disorder who do not respond to other
treatments and when considerable impairment to
social life occurs as a result of urinary incontinence
(Level 5).1,231 There is insufficient evidence support-
ing the long-term effectiveness of autogenous bladder
dilatation (auto-augmentation or detrusor myec-
tomy).1
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Other treatment methods

1. Indwelling urinary catheterization: Recommendation
Grade C1
Long-term indwelling catheterization carries a high inci-
dence of complications and loss of QOL.1 Indwelling
catheterization is indicated only when other treatments
cannot be performed (Level 5).

2. Clean intermittent (self-)catheterization: Recommenda-
tion Grade B
Clean intermittent catheterization is superior to indwel-
ling catheterization for improving patient QOL and
results in significantly fewer symptomatic urinary tract
infections (Level 2).1,232
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