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ABSTRACT

Objective: To compare the effectiveness of treatment with baclofen alone or baclofen combined with terazosin in patients with
spastic urethral sphincter. Materials and Methods: In a consecutive series of 580 patients with lower urinary tract symptoms
(LUTS), spastic urethral sphincter was diagnosed as the cause of voiding symptoms in 137 patients (61 men and 76 women). These
137 patients were treated with baclofen 10mg t.i.d alone or in combination with terazosin 2 mg q.d. for at least 3 months. Baseline
and post-treatment international prostate symptom score (IPSS), maximal flow rate (Qmax), and residual urine amount were as-
sessed and compared. Results: Among the 137 patients, improvement in both IPSS and Qmax at the end of 3 months was found in
68 (49.6%), and in IPSS alone in 25 (18.2%). The total success rate was 67.9%. There was no significant difference in the total
success rate between men (67.2%) and women (68.5%). However, a significantly higher success rate was found in the patients
treated with combined baclofen and terazosin (82.8%) compared to those treated with baclofen alone (52.7%). Conclusions: In this
series, spastic urethral sphincter was the most common cause of LUTS in non-obstructive men (54.5%) and was also highly preva-
lent in women with frequency urgency syndrome (29.7%). Treatment of spastic urethral sphincter disease with combined baclofen
and terazosin is effective and has a higher success rate than baclofen alone in both men and women. (Tzu Chi Med J 2000; 12:141-
148)
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INTRODUCTION

Lower urinary tract symptoms (LUTS) are a fre-
quent complaint in patients visiting urological clinics.
Bladder outlet obstruction (BOQ), stress urinary incon-
tinence (SUI), and detrusor instability, sensory urgency,
and detrusor underactivity are the most common causes
of LUTS in neurologically intact men and women [1,2].
In addition to these causes, spastic urethral sphincter
contributes in part to LUTS [3]. Previous studies have
shown that repetitive discharges of the external striated
sphincter may result in chronic urethral obstruction in
women [4]. Although this disease might be a learned

habit from early childhood, it could also be a somatic
response to psychological effect [5]. Identification of
urethral spincteric spasticity is important. It can coexist
with benign prostatic hyperplasia (BPH) or bladder neck
dysfunction in men. If this pathology is not diagnosed
accurately, surgery for BPH or bladder neck dysfunc-
tion will not be as effective as in those patients with true
BOO. In women, spastic urethral sphincter can result in
recurrent cystitis and severe frequency and dysuria which
are refractory to treatment. Identification of this disease
and proper medication can effectively alleviate recur-
rent urinary tract infection and LUTS.
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However, diagnosis of spastic urethral sphincter 1s
not easy since the results of uroflowmetry, cystometry,
cystoscopy, pressure flow study, or electromyography
(EMG) alone are inconclusive [2]. Videourodynamic
study, by combinating voiding cystourethrography
(VCUGQG) and pressure flow study, can effectively reveal
the underlying pathology [6] Through analysis of the
pressure, flow, EMG, and urethral opening during the
voiding phase, poor relaxation of the external sphincter
can be clearly delineated.

A variety of treatments for spastic urethral sphinc-
ter have been reported with varying degrees of success
including oral skeletal muscle relaxants such as diaze-
pam [1,7] and baclofen [8], estrogen and urethral dilata-
tion [9], and biofeedback However, because previous
reports of treatment using these methods were not based
on the results of videourodynamic studies, it is not cer-
tain whether all of the patients treated actually had spas-
tic urethral sphincter. This study prospectively deter-
muned the VCUG and pressure flow characteristics in a
group of men and women with spastic urethral sphinc-
ter. These patients were treated according to the pre-
senting abnormalities in the bladder and urethral condi-
tions indicated by these studies

MATERIALS AND METHODS

From October 1997 to August 1999, 580 neurologi-
cally normal patients were referred to the videourody-
namic laboratory for diagnostic assessment of LUTS.
None of these patients had frank neuropathy, urinary
retention, and diabetes mellitus. Over active urinary tract
infection All of the patients underwent a standard
videourodynamic study and a diagnosis was made ac-
cording to the VCUG and pressure flow results.

During the videourodynamic study, fluid contain-
ing contrast media was infused via a double lumen trans-
urethral catheter. In the women, the intravesical pres-
sure was recorded by an 18G epidural catheter placed
transurethrally throughout the entire study. In the men,
the intravesical pressure was recorded initially by the
transurethral catheter during the filling phase and was
shifted to a suprapubic 18G epidural catheter placed by
suprapubic puncture during the voiding phase. Intra-ab-
dominal pressure was recorded by a 10 Fr rectal balloon
catheter. External sphincteric EMG was recorded by two
perianal surface electrodes. A C-arm X-ray was used
for image recordings of the filling and voiding phases.

Definition of BOO 1n men was based on the provi-
stonal International Continence Society definition of
obstruction [10]. In patients with equivocal low pres-
sure and low flow results, the features of the bladder
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neck, prostatic urethra, and sphincteric EMG activity
during videourodynamic study were used for diagnosis
of detrusor and urethral conditions. When the external
sphincteric EMG was silent during the voiding phase in
combination with a low voiding pressure, a low flow
rate was regarded as due to detrusor underactivity in the
non-obstructive bladder outlet. However, if the sphinc-
teric EMG showed intermuttent activity during the void-
ing phase and VCUG showed a narrow membranous
urethra, the low flow rate was regarded as due to low
detrusor contractility caused by a spastic urethral sphinc-
ter [11]. (Fig. 1)

In women. BOO was defined as a high voiding pres-
sure (Pdet) of = 50 cmH20 and a low maximum flow
rate (Qmax) of <12 mL/s [9]. External sphincter EMG
was carefully monitored to assess the coordinated re-
sponse to bladder filhng and emptying. If the EMG ac-
tivity showed no relaxation in combination with a sus-
tained low Pdet and low Qmax during the voiding phase,
spastic urethral sphincter was diagnosed (Fig. 2). In pa-
tients with a high Pdet and a narrow distal urethra on
VCUG, but no definite endoscopic evidence of urethral
stricture, pseudodyssynergia of the urethral sphincter was
diagnosed [1,9,11].

After the videourodynamic study, all patients with
a diagnosis of spastic urethral sphincter were treated with
oral baclofen 10 mg three times daily. Regular urethral
dilatation was performed in addition to medication for
women with a diagnosis of pseudodyssynergia [9].
Among all 137 patients with a diagnosis of spastic ure-
thral sphincter, 64 were randomly assigned to receive
terazosin 2 mg once daily in addition to baclofen. No
other medication was added to the treatment regimen
for those presenting with hypersensitive bladder.

Patients were educated about the possible underly-
ing pathophysiology of their LUTS and reassured that
the disorder posed no risk to their general health. The
therapeutic results were reassessed at least 3 months af-
ter the initial treatment. Patients were requested to re-
port therapeutic results. The International Prostauc
Symptom Score (IPSS), Qmax, and residual urine
amount were assessed. Improvement of IPSS and Qmax
was defined as more than a 50% improvement in IPSS
and an increase 1n Qmax by at least 1.5 mL/s. If the
improvement was less, the change was considered sta-
tionary. IPSS, Qmax, and residual urine were compared
at baseline and post-treatment. The results for patients
who were treated with baclofen alone and those treated
with combined baclofen and terazosin were also com-
pared. The therapeutic result was considered successful
if patient had improvement 1n both IPSS and Qmax (ob-
jective improvement) and improvement in IPSS alone
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Fig. 1. Spastic urethral sphincter and low detrusor contractility in a 65-year old man. Videourodynamic study shows an open
bladder neck and prostatic urethra (small arrows), but narrowing of the membranous urethra (large arrow heads) during
voiding. A gradual elevation of Pdet (small arrow heads) and a poorly relaxed urethral sphincter are noted before urine

started to flow. (small arrows)
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Fig. 2. Spastic urethral sphincter resulted in a normal pressure low flow tracing in a 45-year old woman presenting with hesitancy,
frequency, dysuria, and residual urine sensation. When voiding is attempted, intermittent sphincteric EMG activities are
persistent (small arrows), causing a low detrusor pressure (small arrow heads). A low Qmax is noted during the voiding
phase due to incomplete sphincteric relaxation as shown in VCUG throughout the voiding phase (large arrow heads).
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(subjective improvement). Paired t-test and Student's t-
test were used to determine the significance of differ-
ences between groups. A p value of <0.05 was consid-
ered statistically significant.

RESULTS

A total of 580 consecutive patients with LUTS were
studied. There were 324 men (48 to 86 years old, mean
68.0 + 7.5 years) and 256 women (10 to 92 years old,
mean 56.1 + 13. 9 years).

After videourodynamic studies, BOO was diagnosed
in 212 men whereas 112 men had no evidence of
urodynamic obstruction. Spastic urethral sphincter was
diagnosed in 61 men (18.8% of all men with LUTS, and
54.5% of non-obstructive men) who exhibited a low
pressure and low flow tracing and typical narrow mem-
branous urethra on VCUG. Of the 256 women, spastic
urethral sphincter was found in 76 (29.7%) and 25
women were demonstrated to have BOO. Among the
25 women with BOO, 9 (36%) were considered to have
pseudodyssynergia of the external sphincter. These 9
patients were not included in the final analysis because
they had BOO and were treated both medically and with
urethral dilatation.

At the end of the study, IPSS was determined by
questioning all patients and investigating with uroflow-
metry. As shown in the Table 1, the post-treatment val-

ues of IPSS, Qmax, and residual urine showed signifi-
cant improvement in both men and women compared
with baseline values. Comparison of the results between
the patients treated with baclofen alone (n=73) and the.
patients treated with combined baclofen and terazosin
(n=64) showed that the latter group had significantly
greater improvement in IPSS and Qmax after treatment
(Table 2). However, no significant difference was found
in reduction of residual urine between the two treatment
groups. The combination treatment group had a signifi-
cantly higher objective success rate in improvement of
IPSS and Qmax (67.2% v 32.2%, p<0.05) and higher
total success rate (82.8% v 52.7%, p<0.05) than the
baclofen group.

Analysis of the results for the 137 patients with spas-
tic urethral sphincter revealed that 68 (49.6%, 26 men
and 42 women) showed an improvement in voiding
symptoms as measured by both IPSS and uroflow. There
were 25 patients (18.2%, 15 men and 10 women) who
had a stationary uroflow but an improvement in IPSS.
The remaining 44 patients (32.1%, 20 men and 24
women) had no change in either IPSS or uroflow. The
overall success rate was 67.9%. There were 17 patients
(12.4%) who experienced side effects of dizziness and
asthenia, however, after explanation all of them could
tolerate and continue taking the medications. There was
no significant difference in the success rate between male
(67.2%) and female patient (68.5%) groups.

Table 1. Comparison of IPSS, Qmax and residual urine before and after medical treatment in all patients*

IPSS Qmax Residual urine
Baseline Treated Baseline Treated Baseline Treated
Men (61) 17.5%7.1 9.943.7 13.3£11.5 17.718.3 71.7+23.5 33.5131.9
p value < 0.05 < 0.05 <0.05
Women (76) 11.3+7.4 7.216.3 15.5+£10.3 20.7+7.4 54.5%32.1 35.3+21.5
p value <0.05 <0.05 <0.05

*: Paired t test

IPSS: International Prostatic Symptom Score; Qmax: maximal flow rate

Table 2. Comparison of IPSS, Qmax and residual urine before and after medical treatment in the two treatment groups

IPSS Qmax Residual urine

Baseline Treated Baseline Treated Baseline Treated
Baclofen (n=73) 15.246.7 10.4£5.7 14.319.7 16.718.1 65.7£33.9 37.5£21.7
% of change 31.6+21.5 16.8£12.7 42.9+34.1
Baclofen plus 12.7£7.9 6.1x4.5 14.8+11.0 22.617.5 58.1+21.8 31.11£31.2
Terazosin (n=64)
% of change 51.9+27.4 52.7431.1 46.5+29.3
Statistics* p<0.05 p<0.05 NS

*: Student's t-test
IPSS: International Prostatic Symptom Score; Qmax: maximal flow rate
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DISCUSSION

This study demonstrates that spastic urethral sphinc-
ter is the most common cause of LUTS in non-obstruc-
tive men, and also is highly prevalent in women with
LUTS. Treatment of this disease with combined skele-
tal muscle relaxants and alpha-1 adrenergic blockers had
a high success rate (82.8%) both in men and women.

Abnormalities in the bladder and urethra frequently
occur in combination. Urination is a synchronized ac-
tion of urethral sphincteric relaxation and detrusor con-
traction. Voluntary coordinated external sphincter relax-
ation completes the voiding process [11]. A poorly re-
laxed external sphincter can inhibit a forceful detrusor
contraction through inhibiting the detrusor nucleus in
the micturition center at the sacral cords {12]. Psy-
chogenic factors can also affect sphincteric relaxation.
Women with urinary retention may have multiple so-
matic complaints [13]. A surprising elevation of the
hysteria and hypochondriasis scales has also been re-
ported among the women with urethral syndrome, indi-
cating the importance of emotional effects on the exter-
nal sphincter [14].

Spastic urethral sphincter comprises 54.5% of cases
of non-obstructive LUTS in men in this study. An inci-
dence of pseudodyssynergia has been reported in 24%
of the population younger than 50 years old with LUTS
[15]. This condition may coexist with BPH or bladder
neck dysfunction. If this pathology is not treated prop-
erly, surgery for BPH or bladder neck dysfunction is
not as effective as in those with benign prostatic ob-
struction [16].

Low detrusor contractility in women might result
from true detrusor underactivity or reflect the influence
of spastic urethral sphincter. In this study, 29.7% of
women with LUTS had spastic urethral sphincter. Al-
though dysuria may not be the predominant complaint
in women with LUTS, spastic urethral sphincter may be
a contributing factor in their symptoms. Interestingly,
in the 25 women who had both high pressure and low
flow BOO, 9 cases were considered to have resulted from
pseudodyssynergia of the external sphincter. Chronic
abnormal activities of the urethral sphincter may lead to
sphincter contraction during voiding and cause urethral
obstruction. Long-term sphincteric spasm can cause the
voiding pressure to increase gradually and result in high-
pressure voiding and secondary bladder changes [5-
7,17]. Without awareness of this underlying pathology,
medication for the treatment of LUTS is unlikely to be
effective.

To prevent confusion between obstructive and non-
obstructive urethral sphincteric conditions, in this study,
the term "pseudodyssynergia” was used only for chronic
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urethral sphincteric hyperactivity that resulted in high
voiding pressure and BOO. Spastic urethral sphincter
referred to a condition with low voiding pressure, low
flow and a non-relaxing urethral sphincter. .

A diagnosis of spastic urethral sphincter should not
be made based on any single conventional urodynamic
study. Combined cystometry and sphincteric EMG or
combined uroflowmetry with EMG have been reported
to achieve a diagnosis of spastic urethral sphincter [1,7].
However, diagnosis by combined uroflowmetry and
EMG might not be possible because there is often a dis-
parity between the response in the EMG signals that
makes interpretation difficult [ 18]. Because of this prob-
lem, a combination of pressure, flow, EMG, and VCUG
provides the most accurate diagnostic method for this
disease.

Surface EMG measures electrical activity in groups
of perineal muscles that may or may not be indicative of
the activity of the external urethral sphincter. Disparity
has been reported between the EMG findings in the dif-
ferent perineal muscles [17]. However, it is unclear
whether the external urethral sphincter is composed of
only the periurethral and intraurethral striated muscles
or whether the entire group of perineal muscles acts as
the sphincter. Except in instances of perineal injury or
selected neuropathy, an electrode placed near the exter-
nal anal sphincter may be assured to provide a similar
response to that taking place in the external urethral
sphincter [19].

During videourodynamic study, intraurethral cathe-
terization might induce poor relaxation in the external
sphincter and impede urinary flow [20]. To reduce this
interference to a minimum, in the present study, a small
suprapubic catheter was used in men and a transurethral
18G catheter was used in women during the voiding
phase. Surface EMG electrodes should be carefully ap-
plied to prevent urine contamination. Disconnection of
the electrodes, or improper positioning of the electrodes
that can make the results unreliable during the voiding
phase, especially in women with LUTS [21]. To elimi-
nate artifacts resulting from improper placement, test-
ing and re-testing should be done prior to videourody-
namic study. The cine-fluoroscopic feature can further
provide clear information about spastic urethral sphinc-
ter.

The satisfactory success rate (67.9%) in treating
spastic urethral sphincter in this study indicates that ac-
curate diagnosis is of the utmost importance for effec-
tive treatment of this disease. Baclofen is a skeletal
muscle relaxant that has been shown to have both a cen-
tral and peripheral effect on the skeletal muscles [8,22].
Intra-thecal incision of baclofen in paraplegics has been
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shown to successfully reduce spasticity of the extremi-
ties and voiding dysfunction [23]. However, the thera-
peutic effectiveness of oral baclofen has been consid-
ered doubtful because of its unpredictive absorption and
systemic side effects. Although the response to baclofen
is controversial because of its polysynaptic inhibitory
effect, it has been successfully used in treating both
sphincter spasticity and bladder hyperactivity [24]. The
results of this study show that baclofen is effective in
the treatment of spastic urethral sphincter. Baclofen treat-
ment was found to be significantly more effective when
combined with an alpha-adrenergic blocker. The effec-
tiveness of an alpha-adrenergic blocker in treating
women with prostatism-like symptoms remains contro-
versial [25]. However, women with prostatism-like
symptoms may include a large portion of patients with-
out spastic urethral sphincter. Previous investigations
have also revealed that the external sphincter is partially
innervated by sympathetic nerves [12]. These theories
support the therapeutic regimen using baclofen and an
alpha-adrenergic blocker in treating a spastic urethra
sphincter. The high success rate in this study suggests
this combination treatment is rational and is better than
a single medication.

CONCLUSIONS

The role of the external urethral sphincter is essen-
tial to normal micturition. This sphincter has been con-
sidered the "on-off" switch for voiding [26]. Although
spastic urethral sphincter might not result in obstructive
uropathy in the short term, its effects on quality of life
might be equal to that of BOO. Urologists often ignore
non-obstructive diseases and treat them arbitrarily with-
out understanding the underlying pathophysiology of
LUTS. This study has demonstrated that the external
sphincter plays an important role in LUTS and any ab-
normalities should be carefully diagnosed and treated.
In this regard, videourodynamic study offers a good di-
agnostic tool for this often overlooked disease. The re-
sults of this study suggest effective treatment for spastic
urethral sphincter should involve a combination of a
skeletal muscle relaxant and an alpha-adrenergic blocker.
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