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Original Article

Pathophysiology and subjective symptoms in women with
impaired bladder emptying

MOMOKAZU GOTOH, YOKO YOSHIKAWA AND SHINICHI OHSHIMA
Department of Urology, Nagoya University Graduate School of Medicine, Nagoya, Japan

Aim: To assess the pathophysiology and subjective symptoms in female patients with impaired bladder emptying.

Methods: Eighty-three consecutive female patients attending a urology clinic with postvoid residual urine of more than 100 mL
were recruited. Free uroflowmetry, measurement of postvoid residual urine and pressure-flow study were performed in all patients.
The detailed assessment of subjective symptoms and their bothersomeness to the patients were assessed using a self-administered
questionnaire comprising 12 items: five associated with voiding symptoms, five with storage symptoms, and two with discomfort
and pain on voiding. The questionnaire was applied to 83 patients with impaired bladder emptying, 41 patients with urinary
incontinence, and 21 normal controls.

Results: Although 77% of the patients with impaired bladder emptying consulted a urology clinic because of voiding symptoms,
the remaining 23% complained of storage symptoms or symptoms other than lower urinary tract symptoms (LUTS). The pressure-
flow study revealed the pathophysiology of impaired bladder emptying as impaired detrusor contraction in 68 patients (81.9%),
and bladder outlet obstruction in 12 patients (14.8%). The assessment of subjective symptoms using the questionnaire revealed
that the patients with urinary incontinence showed a high frequency only in storage symptoms; however, those with impaired
bladder emptying revealed a high frequency not only in voiding but also in storage symptoms.

Conclusions: Female patients with impaired bladder emptying present with a wide range of lower urinary tract symptoms
associated with both voiding and storage symptoms. To determine an appropriate treatment modality, the correct diagnosis of the

underlying pathophysiology of impaired bladder emptying by pressure-flow study is of primary importance.

Key words impaired bladder emptying, lower urinary tract symptoms, urodynamics, women.

Introduction

It has recently been reported that lower urinary tract symp-
toms (LUTS) in women are as common as those in men."”
The causes of LUTS can be divided into two categories of
lower urinary tract dysfunctions, namely, storage and void-
ing abnormalities. Studies on lower urinary tract dysfunc-
tion in women have mostly focused on abnormalities in
storage function, such as incontinence and frequency.
However, impaired bladder emptying in female patients is
not a rare clinical condition; it is commonly encountered
in general clinical practice.*’ Impaired bladder emptying
may lead to recurrent urinary tract infections and upper
urinary tract damage in women as well as in men, and
should be appropriately treated on the basis of accurate
diagnosis. In male patients, it is well accepted that subjec-
tive symptoms are poorly correlated with lower urinary
tract function which is confirmed by urodynamic study. On
the other hand, data concerning impaired bladder emptying
in women is still lacking. We assessed the subjective symp-

Correspondence: Momokazu Gotoh MD PhD, Department of
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Tsurumai-cho, Showa-ku, Nagoya 466-8550, Japan.
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toms and urodynamic characteristics of objectively con-
firmed impaired bladder emptying among female patients
attending a urology clinic and evaluated the correlations
between the subjective symptoms and the lower urinary
tract function.

Methods

Eighty-three female patients who attended our urology
clinic were prospectively recruited for the study. To obtain
the patients with obvious impaired bladder emptying,
women with postvoid residual urine of more than 100 mL
were enrolled into the investigation. Free uroflowmetry,
measurement of postvoid residual urine, and pressure-flow
study were performed in all patients. The patients were
asked to undergo free uroflowmetry with a full bladder.
Measurement of residual urine volume was performed by
catheterization after voiding at a lavatory and free uroflom-
etry, repeated more than twice, and the lowest volume was
adopted as the data for analysis. The patients invariably
with postvoid residual urine of more than 100 mL was
defined as having overt impaired bladder emptying and
enrolled to the prospective study. The pressure-flow study
was performed under fluoroscopy using X-ray contrast
medium. Following the observation of a filling phase with
infusion of the X-ray contrast medium at a speed of 50 mL/



1054 M Gotoh et al.

min, a voiding phase was investigated while monitoring
detrusor pressure and flow-rate with a 6-F catheter inserted
through the urethra, and simultaneous video fluoroscopy
of the bladder outlet was evaluated.

The subjective symptoms and their bothersomeness
to the patients were assessed in detail using a self-
administered questionnaire for the 83 patients with impaired
bladder emptying. To compare the subjective symptoms of
patients with impaired bladder emptying to those with
storage abnormality and the normal subjects, the question-
naire was applied to other female patients: 41 patients
(mean age: 58 years, ranging from 32 to 72) with urody-
namically proven urinary incontinence (stress, urge or
mixed incontinence) who had normal uroflowmetry (max-
imum flow rate of greater than 25 mL/s and normal flow
curve) and no significant residual urine (less than 10 mL)
and 21 controls (mean age 52 years, ranging from 21 to
75) free from LUTS on interview with normal uroflowm-
etry and no significant residual urine. Urological disorders
of the 21 controls to consult our clinic were idiopathic
asymptomatic microhematuria in 13 patients, post-
treatment follow up for renal stone in four, postoperative
follow up for renal cancer in three, and non-functioning
adenoma of the adrenal gland in one. The questionnaire
comprised 12 items: five items associated with voiding
symptoms, five items with storage symptoms, and two
items with discomfort and pain on voiding (Appendix I).
The frequency of each item was scored from 0 to 5: 0, no
symptom; 1, several times per year; 2, several times per
month; 3, several times per week; 4, several times per day;
and 5, almost always. With regard to the question of noc-
turia, the frequency of getting up for urination at night was
inquired. The bothersomeness of each item was assessed
by a visual analog scale ranging from 0 (no problem) to
100 (serious problem). Differences in symptom and both-
ersomeness scores for each item were evaluated by the
unpaired Student’s z-test between the patients with either
voiding dysfunction (impaired bladder emptying or uri-
nary incontinence) and the controls.

Results

The mean age of the patients was 62 years (range: 23—
89 years). The chief complaints of the patients consulting
our urology clinic comprised voiding symptoms in 35
patients, urinary retention in 29, urinary frequency in 7,
incontinence in 5, and other symptoms unrelated to lower
urinary tract function in 7.

The complicated disorders possibly associated with
impaired bladder emptying are shown in Table 1. Although
neurological or non-neurological diseases that might cause
lower urinary tract dysfunction were seen in 69 patients
(83.1%), the rest of the patients had no apparent compli-
cated disorders. There was no patient with pelvic organ
prolapse in the present study.

Urodynamic findings

On free uroflowmetry, mean values of maximum flow rate,
average flow rate, voided volume and postvoid residual
urine was found to be 9.7 mL/s, 4.9 mL/s, 198.6 mL, and

Table 1 Complicated disorders possibly associated with
lower urinary tract dysfunction

Complication Number of
patients (%)
Pelvic organ disorders 30 (36.1)
Postoperative radical hysterectomy for 19
uterine cancer
Postoperative abdominoperineal 9
resection for rectal cancer
Postoperative hysterectomy for myoma 2
of the uterus
Spinal disorders 27 (32.5)
Thoracic spinal cord injury 5
Lumbar spinal cord injury 2
Lumbar spinal canal stenosis 6
Myelodysplasia 3
Herniated intervertebral disk 5
Multiple sclerosis 4
Arteriovenous malformation 1
Spinal arachnoiditis 1
Diabetes mellitus 9 (10.8)
Cerebrovascular accident 337
None 14 (16.9)

Table 2 Urodynamic diagnosis using pressure-flow study

Urodynamic diagnosis Number of patients (%)

Detrusor underactivity
With low compliant bladder
With sphincter incompetence 2

68 (81.9)
7

Detrusor sphincter dyssynergia 6(7.2)
Bladder-neck obstruction 6 (7.2)
Unevaluable 3.7

180 mL, respectively. In the findings of the pressure-flow
study (Table 2), 68 (81.9%) patients showed low maximum
flow rate (less than 12 mL/s), combined with low detrusor
pressure at maximum flow rate (less than 10 cmH,0) and
significant abdominal pressure rise (25-82 cmH,0). These
68 patients were diagnosed as having impaired detrusor
contraction (detrusor underactivity). Twelve patients
(14.4%) were diagnosed as having bladder outlet obstruc-
tion, because they showed low maximum flow rate (less
than 12 mL/s), combined with high detrusor pressure at
maximum flow rate (greater than 40 cmH20). In six of the
12 patients with bladder outlet obstruction, obstruction was
supposed to be caused by detrusor-sphincter dyssynergia
(DSD) because they revealed dilated proximal urethra and
narrowed mid-urethra on fluoroscopy during voiding. The
remaining six patients showed narrowed bladder neck on
fluoroscopy during voiding, being diagnosed as having
bladder neck obstruction. The patients with bladder outlet
obstruction also underwent cystourethroscopy. All six
patients with DSD showed no organic obstruction. Organic
stricture was suspected in three of the six patients with



bladder neck obstruction, and the remaining three patients
were supposed to have functional bladder neck stenosis. In
three patients, the results of the pressure-flow study were
unevaluable because they could not void in the examina-
tion. Uninhibited detrusor contraction during the filling
phase was demonstrated in two of the 12 patients with
bladder outlet obstruction, but in no patients with detrusor
underactivity.

Evaluation of the subjective symptoms
using the questionnaire

The mean scores for each symptom among the three
groups are plotted in Figure 1. The control groups showed
low scores in every item for voiding, storage, and other
symptoms. Although the patient group with urinary incon-
tinence showed high scores in storage symptoms of fre-
quency, urgency, urge incontinence, stress incontinence,
and nocturia to a lesser extent, they showed low scores in
every voiding symptom. On the other hand, patients with
impaired bladder emptying showed high scores in every
voiding symptom and some of storage symptoms such as
frequency, urgency, and nocturia. Both of the patients with
storage and voiding abnormalities showed a low score in
pain and discomfort scores. Figure 2 shows the level of
bothersomeness of each symptom to the patients. The
results concerning bothersomeness were similar to those of
the symptom assessment.
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Fig.1 Comparison of subjective symptoms. On the self-
administered questionnaire, the frequency of each symptom
was scored from 0 to 5. Answers to each of the questions other
than nocturia: 0, no symptom; 1, several times per year; 2,
several times per month; 3, several times per week; 4, several
times per day; and 5, almost always. Answers to nocturia: 0,
none; 1, once; 2, twice; 3, three times; 4, four times; and 5,
more than five times. The patients with impaired bladder emp-
tying showed high scores in every voiding symptom and some
of storage symptoms such as frequency, urgency, and nocturia.
Each point on the plot is the mean score for each item in the
three groups (impaired bladder emptying, urinary inconti-
nence and control) with SD. *Significantly different from the
control (P < 0.05).
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Fig.2 Comparison of bothersomeness. Bothersomeness of
each symptom was assessed by a visual analog scale ranging
from 0 (no problem) to 100 (serious problem). The patients
with impaired bladder emptying were bothered with every
voiding symptom and some of storage symptoms such as
frequency, urgency, and nocturia. Each point on the plot is the
mean score for each item in the three groups (impaired blad-
der emptying, urinary incontinence and control) with SD.
*Significantly different form the control (P < 0.05).

Discussion

While extensive data exists on the prevalence of urinary
incontinence in women, studies on prevalence of impaired
bladder emptying are scarce. An epidemiological study by
Diokno etal* in a cohort of 1145 women older than
60 years revealed that the prevalence of voiding and stor-
age symptoms was 10.9% and 17.4% compared with
22.1% and 11.8% in men of a similar age, respectively.
Stanton et al.’ reported that from female patients attending
an urodynamic clinic, impaired bladder emptying was
objectively diagnosed in 25.5% of patients older than
65 years and in 13.8% of the younger patients. In a pro-
spective study of 1000 women referred for LUTS, Clarke
et al.® revealed that only 1.5% of the patients had urody-
namic evidence of impaired bladder emptying. Groutz
et al.” assessed subjective symptoms and urodynamic find-
ings in 206 female patients attending a urogynecology
clinic. One hundred and twenty-seven (61.7%) patients
were presented with voiding symptoms; however, the uro-
dynamic diagnosis of voiding difficulty was made in only
19.4% of the patients. Although the exact prevalence of
impaired bladder emptying among women remains
unknown because of few studies and the lack of standard
definitions for impaired bladder emptying in women, this
appears to be a morbid condition encountered more com-
monly than previously suspected.

Impaired bladder emptying is a difficult entity to define.
Uroflowmetry is a useful examination to screen voiding
dysfunction. However, a number of factors other than lower
urinary tract function influence the results, and low flow
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rate does not always imply impaired bladder emptying.
Although presence of residual urine signifies impaired
bladder emptying, postvoid residual volume widely varies
even in the same individual and no accepted cut-off value
has been reported to define impaired bladder emptying. In
order to secure patients with overt impaired bladder emp-
tying, we enrolled the patients with a postvoid residual
urine volume of over 100 mL invariably on more than two
measurements, although no available rationale for the cut-
off value has been reported.

In the present study, in majority of the cases, the under-
lying pathophysiology was impaired detrusor contractility.
In particular, the incidence of neurogenic bladder caused
by radical hysterectomy for uterine cancer is high, which
is peculiar to women. On the other hand, bladder outlet
obstruction was the cause of impaired bladder emptying in
12 patients (14.4%). Although the incidence of bladder
outlet obstruction in women had been thought to be low,
recent papers have revealed that it is a more commonly
observed clinical entity. Previous studies estimated the
incidence of bladder outlet obstruction in women to be
2.7% to 34%.%'" The differentiation between impaired
detrusor contractility and bladder outlet obstruction is
important in terms of determining treatment modalities,
since bladder outlet obstruction can be cured by appropri-
ate treatment. Since the subjective symptoms and uroflow-
metry cannot distinguish the two pathophysiologies, the
pressure-flow study has an essential role in evaluating
female patients with impaired bladder emptying. In partic-
ular, the pressure flow study under fluoroscopy is of use,
providing not only urodynamic data but also morphologi-
cal findings of the bladder outlet.

Assessment of medical history is important in evaluat-
ing female patients with impaired bladder emptying, since
69 patients (83%) had complications that might cause blad-
der dysfunction. However, it is noteworthy that 17% of the
patients had no apparent causative disorder. Although the
causes of impaired bladder emptying in these patients were
unknown, it could be observed in women with no apparent
neurological etiology. Dysfunctional voiding is a condition
in which there is a lack of coordination between the sphinc-
ter and detrusor during voiding in a patient without overt
neuropathy.'? Pelvic organ prolapse is sometimes associ-
ated with voiding difficulty in women;'* however, no such
case was observed in the present study. Impaired detrusor
contraction in the elderly is commonly observed as a
pathologic change of bladder function by aging."*

Studies on the correlation between voiding symptoms
and urodynamic diagnosis are also scant. In a study of 169
female patients with bladder outlet obstruction, Farrar
et al. reported that it was impossible to identify these
patients on the basis of symptom analysis alone.” Shepherd
et al. also revealed a very low degree of accuracy in groups
of women thought to have outflow obstruction, the diagno-
sis having been confirmed in only 15% of cases."” Dwyer
and Desmedt reported that voiding symptoms were signif-
icantly common among women with proven impaired blad-
der emptying, but were absent in one-third of these
patients.'® Groutz efal. analysed a variety of voiding
symptoms in patients with urodynamically diagnosed

impaired bladder emptying and found no correlation
between any of the voiding symptoms and the objective
diagnosis. In the present series of the patients with overt
impaired bladder emptying, 77% of the patients consulted
a urology clinic because of voiding symptoms; however,
23% complained of storage symptoms or symptoms other
than LUTS. Thus, the discrepancy between symptoms and
lower urinary tract dysfunction was observed in one-fourth
of the patients. Since there is no standard validated ques-
tionnaire for women with LUTS, we evaluated symptoms
and their bothersomeness by our own questionnaires. In the
assessment of symptoms and bothersomeness using the
questionnaires, the patients with urinary incontinence
showed high scores only in storage symptoms; however,
those with impaired bladder emptying revealed high scores
not only in voiding but also storage symptoms, revealing
that impaired bladder emptying is associated with wider
variety of symptoms.

In conclusion, female patients with impaired bladder
emptying present with a wide range of lower urinary tract
symptoms associated with both voiding and storage symp-
toms. To determine an appropriate treatment modality, the
correct diagnosis of the underlying pathophysiology of
impaired bladder emptying by pressure-flow study is of
primary importance.
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Appendix |

A self-administered questionnaire to assess lower urinary
tract symptoms

Questions:

1 How often do you have a sensation of not emptying
your bladder completely after you have finished
urinating?

2

12
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How often do you have to urinate again in less than 2 h
after you have finished urinating?

How often do you find that it takes more time to start
urination?

How often do you find that you stop and start again
several times during urination?

How often do you have to strain during urination?
How often do you find it difficult to postpone voiding?
How often do you feel pain on urinating?

How often do you feel discomfort on urinating?

How often do you have a weak urinary stream?

How often do you have urine leakage associated with
strong urgency?

How often do you have urine leakage associated with
physical activity, coughing or sneezing?

How many times do you have to get up to urinate from
the time you go to bed at night until the time you wake
up in the morning?

Answers to each of the questions from 1 to 11

0: no symptom, 1: several times per year, 2: several times
per month, 3: several times per week, 4: several times per
day, 5: almost always

Answers to question 12
0: none, 1: one time, 2: two times, 3: 3 times, 4: 4 times,
5: more than 5 times
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