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Clinical implications of underactive bladder
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Underactive bladder (UAB) is a common urologic condition but a complex disease that causes troublesome lower urinary tract
symptoms. Currently, management of UAB remains unsatisfactory. Also, many urological diseases can be combined with UAB. In
these combined cases, the treatment results may be affected by UAB component. This review focuses on the clinical implications
of UAB in patients with common urologic conditions, including bladder outlet obstruction, overactive bladder syndrome and stress

urinary incontinence.
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INTRODUCTION

Underactive bladder (UAB) as a new concept has
become a focus of active research [1-5] Miyazato et al. [1]
used the term UAB not only as an equivalent to detrusor
underactivity (DU), but also in a broader sense to mirror
overactive bladder syndrome (OAB). DU is a urodynamic
diagnosis, but no specific parameters have been defined in
pressure flow study. The typical urodynamic findings of DU
are a low-pressure, poorly sustained detrusor contraction and
low flow. Clinical experience and evidence from available
urodynamic case series suggest that DU occurs in diverse
patient groups, pointing towards the existence of multiple
etiological factors. These factors are likely to manifest in DU
by disrupting the processes involved in the generation of an
effective coordinated voiding contraction. Clinical diagnosis
of DU is not easy due to varied symptoms and the absence
of a key symptom such as urgency in OAB patients.

Age-related symptoms such as urinary retention, weak
stream, and/or incontinence have been attributed to DU and

suggest that DU has age-associated prevalence. One half of
elderly men and three-quarters of elderly women with DU
have other urologic conditions such as OAB, bladder outlet
obstruction (BOO), or stress urinary incontinence (SUI) [6]
As a result, UAB may overlap with BOO, OAB, or SUI (Fig. 1).

In the absence of any specific treatment method for
DU, urologists face a dilemma about whether or not they
should treat DU patients with other urologic diseases. UAB
combined with other urological diseases may exacerbate
symptoms and be considered the cause of treatment failure.
The present review discusses the clinical implications of
UAB in patients with common urologic conditions, including
BOO, OAB, and SUL

BENIGN PROSTATIC HYPERPLASIA/
BLADDER OUTLET OBSTRUCTION AND
UNDERACTIVE BLADDER

The pharmacological treatment of UAB is limited. Th-
eoretically, all the agents that can increase detrusor con-
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Fig. 1. Common urologic conditions that overlap with detrusor under-
activity. DOIC, detrusor overactivity and impaired contractility.

tractility and/or decrease bladder outlet resistance are useful
[7] Medical treatment of UAB can provide direct stimulation
of muscarinic receptors by agonists like bethanechol or
carbachol and reduce urethral resistance through smooth
muscle relaxation during voiding by alpha blockers. In
meta-analysis, using muscarinic receptor agonists remains
controversial due to low efficacy and the high prevalence of
their side effects [8] Yamanishi et al. [9] demonstrated that
combination of an alpha blocker and a muscarinic receptor
agonist is more effective than monotherapy in patients with
DU. However, previous studies of medical treatment of UAB
excluded patients with BOO and previous studies of medical
treatments have been used with limited success, there is no
effective pharmacotherapy for UAB with BOO [10]

Surgical treatment is an option for BPH patients who
are refractory to medical treatment or have acute urinary
retention [11] Transurethral resection of the prostate (TURP)
is an effective surgical procedure based on the concept of
removing the whole enlarged adenoma. However, about
30% patients still show insufficient improvement of lower
urinary tract symptoms (LUTS) after surgical intervention,
despite the resolution of obstruction [1213] About 25%—30%
of patients with BPH also have DU, and that deterioration
of detrusor contractility is the cause of surgical failure
[14] Given these findings, some studies have reported no
benefit of surgery such as TURP in patients with reduced
bladder contractility through preoperative urodynamic
study (UDS) [15-18] Javle et al. [17] demonstrated that the
treatment failure rate increased up to 80% in impaired
detrusor contractility without BOO. The authors mentioned
using the simplified Schiafer nomogram preoperatively to
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grade obstruction in conjunction with detrusor contractility
as a reliable factor predictive of surgical success. Thomas
et al. [18] retrospectively analyzed patients diagnosed with
and without DU through UDS, and concluded that patients
who underwent TURP had no longer-term symptomatic
or urodynamic benefit than patients who did not receive
treatment. Thus, UDS should be performed in men who are
suspected to have DU.

However, recently there have been many reports that
lowering the resistance of the outlet may be beneficial,
even without BOO, if DU patients have no response to
medication or have a high post void residual (PVR). Tanaka
et al. [19] evaluated whether detrusor contractility, BOO and
detrusor overactivity (DO) affected the outcome of TURP.
At 3 months postsurgery, patients with worse preoperative
BOO experienced better efficacy after surgery. Of the BOO
patients, the proportion who experienced excellent or good
overall efficacy was over 70% with or without DU and/or
DO. Even in patients with pure DU (without DO and BOO),
the overall efficacy was as promising as for those with BOO.
Han et al. [20] investigated the effect of TURP in patients
with weak bladder contractility without BOO. These patients
had improvements in International Prostate Symptom Score
(IPSS) and PVR after TURP and 64% of patients were
satisfied with TURP. Ou et al. [21] evaluated the efficacy of
TURP on BPH with detrusor hypocontractility, defined as
a maximum flow rate (Qmax) of less than 10 mL/s with a
detrusor pressure of less than 30 cmH,O based on UDS. The
authors showed that IPSS as well as mean Qmax, PVR, and
maximum detrusor pressure were significantly improved
after TURP. Three patients who had urinary retention
before TURP were able to void 1 year later. Because such
patients with unidentified BOO may benefit from TURP,
they concluded that these patients should not be excluded
from surgical indications simply based on UDS.

Several studies have shown that resolving obstruction
by TURP may be helpful in patients suspected of having
DU. Seki et al. [14] examined predictors of the outcome of
treatment with TURP in DU patients, defining DU as a
bladder contractility index of less than 100 and evaluating
the efficacy of TURP through symptoms, quality of life
(QoL) and Qmax. If a variable was judged to demonstrate
“good or greater improvement”, the surgery was considered
a success. The presence of DO was the only factor predictive
of improvement in symptoms. The baseline total storage
symptoms and QoL index in IPSS as well as the presence
of DO were predictive factors for improvement in QolL.
The degree of BOO and maximum detrusor pressure at
Qmax were independent predictors that correlated with an
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improvement in Qmax.

Recently, laser prostatectomy has emerged as a safe and
effective way to treat BPH [22-24] There have been several
current reports on the efficacy of laser prostatectomy such
as Holmium laser enucleation of the prostate (HoLEP)
or photo selective vaporization of the prostate (PVP) in
BPH patients with DU [25-28] Studies of HoLEP in DU
or nonneurogenic acontractile patients reported that all
patients were voiding spontaneously with intermittent
catheterization for large PVRs at last follow-up. Of those
requiring catheterization before surgery, 88.9% of DU
patients and 625% of acontractile patients were catheter free
in long-term follow-up [26,29] There is a study comparing the
efficacy of PVP in male patients with BOO but without DU
to those with BOO and DU. Patients with BOO and DU had
a significantly improved IPSS, Qmax, and PVR compared to
prior to PVP. In addition, there was no significant difference
when compared with patients with BOO and without DU,
so PVP was presented as an option to resolve BOO in DU
patients [25]

With respect to comparative studies of TURP and laser
prostatectomy, the data are insufficient. Woo et al. [28]
carried out a retrospective study comparing TURP with
HoLEP for patients with BOO and DU. Both procedures
were effective for resolving BOO, but HoLEP showed better
efficacy than TURP for improving voiding symptoms, Qmax,
PVR, and medication requirements, with the exception of
operative time. Cho et al. [27] evaluated the impacts of DU
on outcomes of HoLEP or PVP for BPH. Regardless of the
existence of DU, both PVP and HoLEP were effective for
BPH. However, in patients with DU, improvement in voiding
symptoms, Qmax, and voiding efficiency could be superior
after HoLLEP than after PVP.

UAB component of male LUTS often decrease the effect
of treatment. Although BPH surgery is the treatment for
BOO, it may also be effective for the patients with DU
with LUTS unresponsive to medical treatment. Decreased
contractility of detrusor may induce false-negative
diagnosis of BOO. The diagnosis of BOO is established with
synchronous elevation of detrusor pressure with low flow
rate during voiding in UDS. If detrusor pressure cannot be
increased against obstruction, that patients can be diagnosed
as nonobstruction. In this case, BPH surgery can be effective
because it reduces the bladder outlet resistance that was not
recognized by UDS.

Investig Clin Urol 2017;58 Suppl 2:575-81.

Clinical implications of underactive bladder

DETRUSOR OVERACTIVITY AND UN-
DERACTIVE BLADDER: FOCUSING ON
DETRUSOR OVERACTIVITY WITH IM-
PAIRED CONTRACTILITY

DU affects 9%—28% of men under the age of 50 years
and 48% of those over 70 years undergoing UDS. The
prevalence of DU and DO increases with age, and 465%
of men with DU also have DO or BOO. In women, DU is
diagnosed by UDS about 40% of the time and prevalence
increases with age, particularly after age 70. DU is accom-
panied by DO or SUI in 726% of women with DU [26] As
a result, UAB is not a pure condition and UAB symptoms
overlap with those of OAB. Both are syndromes with shared
common symptoms including urgency, frequency, nocturia,
and incontinence [30].

OAB and UAB can occur together, which is detrusor
overactivity and impaired contractility (DOIC). DOIC
paradoxically includes DO during storage but poor detrusor
contraction in the voiding phase [31] DOIC epidemiology is
predominantly studied among the elderly, and prevalence
estimates vary between reports. In a study that analyzed
UDS for patients older than 70 years, the prevalence of
DOIC was reported to be 32% for males and 6% for females
(32]

There is no standard treatment for patients with DOIC.
Liu et al. [33] retrospectively evaluated clinical outcomes
of 54 male patients with DOIC. Of those who had received
active treatment, 35% received anticholinergics, 10% had
anticholinergics and an alpha blocker, 375% had an alpha
blocker with or without bethanechol, 5% had bethanechol,
and 125% had surgery based on bothersome symptoms.
Overall, 56% of treated patients saw improvement in their
symptoms. Thus, clinicians may treat based on the severity of
the patient's symptoms. Anticholinergics may be considered
carefully in patients with predominant storage symptoms.
Periodic follow-up is recommended to ensure that there is
no development of urinary retention or increased PVR. A
3-agonist, mirabegron, has been reported to control OAB
symptoms safely and effectively in elderly patients [34,35]
Although there is no data yet on patients with DOIC, the
use of mirabegron can be considered for the administration
of anticholinergics in the elderly. Another treatment of
option is intravesical onabotulinumtoxinA injection, which
is known as an effective and safe treatment option for
refractory OAB symptoms [36,37] There is one study of the
efficacy and safety of intravesical onabotulinumtoxinA
injection in patients with DOIC compared to DO [38]. The
therapeutic efficacy lasted for an average of 7 months in
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patients with DO, and an average of 5 months in DOIC
patients (p=003). The incidence of adverse events, including
urinary retention, increased PVR, and urinary tract
infection was comparable, but there was the potential for
urinary retention in patients with DOIC. The efficacy was
limited for treatment of DOIC, and further clinical studies
are required. To improve voiding symptoms, desirable
medications will increase bladder contraction or reduce the
resistance of the bladder outlet. However, to date, there is
no sufficient evidence to recommend muscarinic receptor
agonists for the treatment of DU to increase contraction
[8] Sacral neuromodulation (SNM) is thought to alter the
afferent pathway to increase parasympathetic activity and
affect the urethral and sphincter complex instantiating the
guarding reflex to relax the outlet [39] Recently, Hennessey
et al. [40] found that SNM is a potential option for patients
with DOIC, treating both DO and impaired contractility
components.

Management of DOIC is challenging and involves a
carefully individualized plan. Because some treatment
options targeting voiding symptoms may potentially
aggravate storage symptoms and vice versa, a balanced
treatment plan addressing both storage and voiding
symptoms is important. Despite having received several
kinds of treatments, initiation of clean intermittent
catheterization or placement of an indwelling catheter is
recommended in patients with chronic urinary retention
or large PVR. In the pathophysiological relationships
between OAB, DU, and DOIC, Chancellor [41] suggested the
following hypothesis: chronic untreated or refractory OAB
progresses to DOIC and, ultimately, the development of
UAB. Accordingly, it may be beneficial to treat OAB before
progression to UAB, because there is no definite treatment
in the case of a diagnosis of DOIC or UAB.

STRESS URINARY INCONTINENCE AND
UNDERACTIVE BLADDER

Midurethral sling (MUS) placement is a safe and
effective treatment for SUIL Theoretically, the MUS
procedure does not cause voiding difficulty, but both
decreased Qmax and increased voiding pressure after MUS
placement have been reported [42]. In addition, several
studies have shown that lower Qmax before surgery and
patient age are unfavorable predictors for postoperative
urinary retention and overall treatment outcome [43-
46]. Because patients with DU already have low urine
flow, treatment with the MUS procedure may increase
the chance of voiding difficulty or urinary retention. Kuo

S78

www.icurology.org

ICUROLOGY

[47] demonstrated such an effect of detrusor function on
the therapeutic outcome of MUS for SUI in women. A
continence rate of 60% and satisfaction rate of 82% were
found in patients with DU or an acontractile detrusor. After
the MUS procedure, 36% reported voiding difficulty and 36%
had persistent SUL Kim and Kim [48] found a continence
rate of 88% and satisfaction rate after MUS of 71% in
patients with DU. They also reported that PVR increased
significantly after MUS. Overall, the continence rate after
MUS in patients with DU was lower than in patients with
normal detrusor function, indicating that DU may be a
negative predictor of an unfavorable outcome after MUS.
The sling may be loosely applied in patients with persistent
SUI, and even adequate tension on the urethra may cause
postoperative voiding difficulty in patients with DU.

Because it is important to maintain proper tension
of the sling in SUI with DU patients, an adjustable sling
could be another option. To date, several tension-control
meshes have been introduced that can control additional
tension according to the postoperative status of urine leak
or voiding difficulty. These meshes include transvaginal
adjustable tape (Agency for Medical Innovations, Feldkirch,
Austria), Regulation Mechanical External (Remeex; Neo-
medic International, Terrassa, Spain), and transobturator
adjustable tape (TOA) (Agency for Medical Innovations,
Feldkirch, Austria). Jo et al. [49] described the success rate
for TOA in SUI patients with DU (Qmax <15 mL/s) of 93.3%.
Lee et al. [50] performed a multicenter, prospective study
of 656 women who underwent TOA due to severe SUI and
combined SUI and voiding difficulty (Qmax<I2 mL/s with a
voided volume >100 mL). Fourteen patients (21%) underwent
loosening and 13 patients (20%) underwent sling tensioning.
At 6 months, the cure rate for patients with combined
SUI and voiding difficulty was 84.4% and the satisfaction
rate was 86.2%. Ko et al. [51] reported the outcome of
Remeex applied in SUI patients with DU. The treatment
success rate was 815% at a mean follow-up period of 38
months. After the Remeex procedure, subjective symptoms
improved significantly and Qmax decreased, but there was
no difference in PVR compared to baseline. An adjustable
sling may be useful in regulating tension at any time, given
the possibility of SUI recurrence or worsening of voiding
dysfunction in SUI patients with DU. Although there are
studies suggesting high objective and subjective cure rates
with adjustable slings, prospective randomized trials with
long-term follow-up data are still needed.
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CONCLUSIONS

Although common with age, UAB is a complex disease
that can be accompanied by various urological disorders.
Whether there is an advantage in resolving the BOO in DU
patients remains controversial, but there have been many
recent reports of favorable BPH surgery. Management of
DOIC is very challenging and should be tailored to each
patient’s main symptom. The satisfaction of SUI patients
with DU after an MUS procedure is good, but the risk of
voiding difficulty after surgery suggests that the use of an
adjustable sling should be considered.

Obviously, UDS should be performed to confirm the
presence of DU in patients with other urologic conditions.
Patients with DU should be counseled that the success
rate of conventional treatment may be somewhat lower or
more difficult than in patients who have normal detrusor
contraction.
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