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ABSTRACT

Introduction: We present here a long-term observation of 2 children with a rare syndrome

with a non-neurogenic neurogenic bladder dysfunction (Hinman’s syndrome), and we investigated
the safety and efficacy of long-term use of terazosine in association with prophylactic antibiotics,
timed voiding and abowel regimen.

Materials and Methods: Two children, 7 years-old (22 kg) and 11 years-old (36 kg) pre-
sented in 1997 to our pediatric urology clinic with symptomsof urgency, frequency, urgeincontinence
and nocturnal enuresis. Both children were placed in a regimen of terazosine (starting with 0.5 mg
increasing until 2 mg).

Results: There were no significant side effects throughout the entire treatment. The first 7-
year old boy however devel oped some dizziness when the dose of terazosine was increased to 2 mg
(efter 4 weeks of administrating 1 mg), and this disappeared immediately when the dosage was re-
duced back to 1 mg daily. The urgency symptoms improved in both boys after 3 weeks of 1 mg
terazosine. The secondary enuresisin the 11 year-old boy resolved after 2 months of 2 mg terazosine.

Conclusion: Itispossibleto say that the al pha-blocker medication, terazosine can be admin-
istered safely to children with a non-neurogenic bladder dysfunction, also known as the Hinman’s
syndrome. These results have shown that dysfunctional voiding, postvoiding residual and upper tract
involvement can disappear over time when long term terazosine is given in combination with timed
voiding, prophylactic antibiotic therapy and treatment of the associated constipation. Our observa-
tions also suggest a permanent effect after discontinuing the medication.
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INTRODUCTION

Frank Hinman described in 1973 theraresyn-
drome with a non-neurogenic neurogenic bladder
dysfunction in children (1). Since then, several ar-
ticles have been published on this syndrome and its
treatment (2-4). The symptoms are variable, ranging
from frequency to severe incontinence. In addition,
the videourodynamic findings may vary from mild
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detrusor overactivity and little postmicturition resi-
dueto severebladder dysfunction associated with end
stagerenal failure. Themost typica findingisof func-
tional bladder outlet obstruction or detrusor sphinc-
ter dyssynergia although there is no anatomic corre-
lation. Most importantly, there is no neurologic ab-
normality. Associated problems such as behavioral
and psychosocia problems and bowel dysfunction,
especially constipation are also seen in the Hinman
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syndrome. All the components must be included in
the diagnostic and treatment approach.

Stockamp, in 1975, first described the use of a
non-selective a-blocker in non-neurogenic bladder
outlet dysfunction (5). In 1992 the use of the non-se-
lective a-blocker phenoxybenzamine was reported in
combination with urinary diversioninthe Hinman syn-
dromeasapartia success(6). The phenoxybenzamine
medication never gained popularity because of the se-
vere side effects such as hypotension and dizziness.

More recently, selective a-blocker medica-
tion have been successfully administered in patients
with lower urinary tract symptoms (LUTS) and be-
nign prostatic hypertrophy (BPH) without a signifi-
cant incidence of the feared side effectslike hypoten-
sion and dizziness. However, the use of these drugs
in children is not common because of the limited in-
dication and the very small number of children with
the Hinman syndrome. In addition, there are no dose-
response studies published on sel ective a pha-block-
ing medication in children.

In this long-term observation of 2 children
with the Hinman syndrome, weinvestigated the saf ety
and efficacy of long-term use of terazosine in asso-
ciation with prophylactic antibiotics, timed voiding
and abowel regimen.

MATERIALSAND METHODS

Two children, 7 (22 kg) and 11 years (36 kg)
old presented in 1997 to our pediatric urology clinic
with symptoms of urgency, frequency, urge inconti-
nence and nocturnal enuresis.

Thefirst 7-year old boy presented with along-
standing daytime voiding problem and enuresis. Al-
though he became dry during daytime at 2.5 years of
age, he always had urgency and he was never dry at
night. He had aso suffered from chronic constipa-
tion since birth. His physical exam, including a spe-
cific neurological evauation of the lower extremi-
ties, was normal. Urine and blood analysis for renal
function was normal. His maximum flow rate was
5.3 ml/sec with a post void residual of 130 ml. In his
voiding diary, he recorded daytime volumes between
50 and 270 ml. He was wearing diapers at night and
after weighing the diaperstogether with thefirst void

in the morning, he produced between 200 and 300 ml
urine during the night. Ultrasound showed a left hy-
dro-ureteronephrosis and marked bladder wall thick-
ening. Intravenous urography (1VU) additionally
showed a “ Christmas-tree” shaped bladder (Figure-
1). Video-urodynamic examination showed a poorly
compliant bladder, an open bladder neck, no hyper-
reflexia, high voiding pressures (the maximum de-
trusor pressure was 53 mm H,0) and detrusor/sphinc-
ter dyssynergia. Magnetic resonance imaging (MRI)
of hisspineand brainwasnormal. A DTPA-scan with
furosemide-administration (0.5 mg/kg body weight)
showed delayed excretion at the left kidney, a total
GFR of 73 mL/min/1.73 m? and anormal differential
rena function.

A treatment regimen with oxybutinin 0.1 mg/
kg body weight three times a day, nitrofurantoin 2
mg/kg at bedtime, aggressive treatment of his consti-
pation, timed voiding and physiotherapy was initi-
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Figure 1 — Picture of the dilated | eft ureter and the thick-walled
bladder and the Christmas-tree shaped bladder of the 7 years-
old boy.
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ated. However, after 8 weeks, his treatment seemed
unsuccessful, asthe voiding symptomsincluding per-
sistent postvoid residua volumes between 140 - 200
mL and the hydroureteronephrosis did not improve.
Theoption of cleanintermittent catheterization (CIC),
was refused by the boy and his family. The option of
treatment with an uroselective alpha blocker
terazosine was discussed including possible side ef-
fects and the fact that there were no dose response
studies known in children. A dosage of 0.5 mg
terazosine at bedtime was started, the oxybutyine
medication was stopped and the constipation treat-
ment and physiotherapy was continued. Because the
medication was well tolerated without any side ef-
fects, the dosage was increased to 1 mg terazosine at
bedtime after 2 weeks. Another 4 weekslater, the dose
was further increased to 2 mg but because of dizzi-
nessit wasimmediately discontinued and 1 mg con-
tinued. The urological symptomsresolved and imag-
ing appearances returned to normal. Terazosine was
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stopped after 32 months of treatment. The boy isnow
12 yearsold and is still followed every 6 months. He
takes currently no medication and is symptom free.

The second boy was 11-year old when he
cameto our clinic and he presented with a secondary
nocturnal enuresis for 4 months. He was born with a
tetralogy of Fallot for which he underwent cardiac
surgery at 2 yearsof age. Hewasdry day and night at
2 years of age, but he always had some urgency and
frequency and atendency to constipation. His physi-
cal exam, including a clinical neurological evalua-
tion, was normal. His urine was clear, microscopic
evaluation of the urine was normal and the urine cul-
ture negative. The maximal flow rate at presentation
was 8 ml/sec with a postvoiding residua volume of
240 ml (Figure-2). Blood analysis showed an el evated
urea of 70 mg/dl and a creatinine of 1.91 mg/dl. His
creatinine clearance was 32 ml/min/1.73 m2. A pro-
teinuria of 188 mg/24 hours was noted. His voiding
diary he recorded daytime voided volumes between
100 and 300 mL. On ultrasound he was noted to have
bilateral hydro-ureteronephrosis, bilateral renal pa
renchymal atrophy and increased bladder wall thick-
ness (Figures-3 and 4). Unfortunately, due to techni-
cal problems he did not undergo a videourodynamic
evaluation. However, he did have avoiding cystoure-
throgram (VCUG) where a spindle-shaped dilation
of the proximal urethra was seen.

Nitrofurantoin 2 mg/kg at bedtime, aggres-
sive treatment of his constipation, timed voiding and

DISTAHCE = 12.3mm

Figure 2 — Urinary flow (A) and voiding cystourethrogram (B)
of the 11 year-old boy before treatment.
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Figure 3—Ultrasound of the thick-walled bladder of the 11 year
old boy.
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Figure 4 — Ultrasound of the hydroureteronephrosis and thinned parenchyma of the 11 year old boy.

physiotherapy failed to produce any improvement in
8 weeks. CIC was refused by the boy and his family.
After similar counseling terazosine, 0.5 mg at bed-
time was added to the other treatment regimen. For 2
weeks of medication, there were no problems or side
effects of therefore the dosage wasincreased to 1 mg
terazosine. After another month of treatment with 1
mg terazosine and no side effects, the dose was in-
creased to 2 mg. The patient remained on this dosage
for 25 months. Prophylaxis and physiotherapy were
stopped after 12 months.

Both children have now discontinued the
medication for morethen 18 monthsand remain symp-
tom free.

RESULTS
During the entire treatment with terazosine,

specia attention regarding potential side effects of
a-blocker medication was addressed to the children
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and their parents. postural hypotension, dizziness,
headache and rhinitis. However, there were no sig-
nificant side effects throughout the entire treatment.
The first 7-year old boy however developed some
dizziness when the dose of terazosine was increased
to 2 mg (after 4 weeks of administrating 1 mg), and
this disappeared immediately when the dosage was
reduced back to 1 mg daily.

The urgency symptoms improved in both
boys after 3 weeks of 1 mg terazosine. The second-
ary enuresis in the 11-yr old boy resolved after 2
months of 2 mg terazosine.

Dilation of the upper urinary tract improved
in both boys after 4 months of terazosine 1 and 2 mg
treatment respectively.

Post voiding residual volume was the last
symptom to improve. Volumes diminished after 6
months of terazosine 1 mg treatment in the 7-year
old boy and in the 11-year old boy, it improved after
9 months of treatment (2 mg). At the sametime, dis-
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tinct improvement of the urinary flow was observed
and this amelioration persisted during treatment and
after discontinuing the medication (Figure-5).

The creatinine clearance remained stable at
73 ml/min/1.73 m?in the 7 years old boy whereasin
the 11 years old one it improved from 32 ml/min/
1.73 m2

After discontinuing the terazosine medica-
tion, both boys had further stable renal function with-
out residual hydronephrosis. They have almost nor-
mal appearing bell shape urinary flows and the re-
sidua post-voiding volumes remain below 30 ml.

DISCUSSION

This long-term observation in two children
has shown that a-bl ocker-medication terazosine 1 - 2
mg daily can be animportant adjunct in treating void-
ing dysfunctionin children with non-neurogenic neu-
rogenic bladder dysfunction and that the medication
can be given safely over alonger period.

Until today, there has been no confined etiol-
ogy for the Hinman syndrome found. However, there
isatrend that nowadays we are confronted with ear-
lier stages of the syndrome. This might be due to the
fact that back in 1973 children with bladder function
problemsconsulted their physician very late compared
to today. In the situation of end stage renal disease,
only urinary diversion, bladder augmentation and re-
nal transplantation were possible options. As these
children are nowadays seen in an earlier stage with-
out end stage renal disease but with severe bladder
and bowel function problems, attempts with medica
tion, clean intermittent catheterization and other non
surgical methods are used to avoid renal deteriora-
tion.
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Therationalefor giving a-blocker-therapy in
case of voiding dysfunction was given by Krane et
a. in 1973 (7,8) showing that bladder emptying sig-
nificantly improved after phenoxybenzamine was
administered to children with neuropathic bladder
dysfunction. In children without neurological abnor-
malities, Stockamp wasthefirst in 1975 to report the
successful use of phenoxybenzamin in the situation
of upper tract complications due to functional
infravesical obstruction (5). Upper urinary tract dila-
tation improved in 3 out of 5 children. De Vooght in
1976 (9) found that the best results of a-blocker-
therapy were seen in children with neuropathic blad-
der dysfunction with increased urethral outflow re-
sistance associated with absent or slight detrusor ac-
tivity.

Side effects of non-sel ective a-blocker medi-
cation such as hypotension, dizziness and headache
has limited the general clinical use. Theintroduction
of selective a-blocker medication such asterazosine
has opened a new treatment option regimen in pa-
tients with functional bladder outlet obstruction. The
first group of patients that would benefit from such a
treatment was patientswith lower urinary tract symp-
toms (LUTS) due to benign prostatic hypertrophy
(BPH) and this has been clinically confirmed. How-
ever, the experience of selective a-blockersin chil-
dren is limited. Austin et al. has reported in 1999 a
short term follow up study with the use of 1 mg of
doxazosine in children with the Hinman syndrome,
with good resultsin 1 patient out of 4 (4).

Terazosine 1 — 2 mg was chosen in our treat-
ment alternative for the treatment of functional blad-
der outlet obstruction in our pediatric patients because
terazosineisaselective a,-blocker for which no cell-
apoptosis has been described. It is known that the
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Figure5—Improved urinary flow of both boys after 6 months of treatment with terazosine; 7 year-old boy (A) and 11 year-old boy (B).
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average dose of terazosine in adults is 5 mg for an
adult of 70 — 80 kg, therefore the dosage for our pa-
tients was calculated as 1 mg terazosine per 20 kg
body weight. This cal culation appeared to be correct
asin thefirst 7 yr old boy whose weight was 22 kg
and he received 1 mg terazosine whereas he experi-
ence some dizziness when he took 2 mg. The second
11 yr old boy weighted 36 kg and had good results
without side effects with the dosage of 2 mg
terazosine.

Thefact that terazosine has such along term
beneficial effect on the bladder function in these both
children remains somewhat hypothetical. One might
arguethat if these children did not have Hinman syn-
drome. The difference between functional bladder
outlet obstruction and detrusor sphincter dyssyner-
giais not always a clear cut. However, in our pa-
tients, the classical presentation and imaging appear-
ances makes the diagnosis most probable. In addi-
tion, these patients might have devel oped more se-
vere symptoms but for our early diagnosis, they
might be cured now.

The exact etiology of the Hinman-Syndrome
is not known and therefore it is unknown if the o, -
adrenoreceptors would play arole in this matter. De
Groat described the modulation of voiding and stor-
age reflexes by activation of o -adrenoreceptors in
animals (10). This study described the predominance
of a,-presynaptic bladder modulation in the bladder
body of young rats, and a o, -postsynaptic predomi-
nancein the bladder base of older rats. In addition, in
humans urethral a-adrenoreceptors have been de-
scribed and they are supposed to mediate contraction
and assist in the maintenance of urinary continence
(112). It is aso known that excitatory neuromuscular
transmission in the urinary bladder arises predomi-
nantly through activation of the parasympathetic path-
ways. Cholinergic transmission plays arolein regu-
lating theresidual urinary volume at the end of avoid-
ing cycle, and inhibitory sympathetic transmissionin
the detrusor is important during the filling phase.
Sympathetic nerves may act on parasympathetic nerve
terminalsand inhibit cholinergic and non-cholinergic
excitation (12).

The possible associated problems of the
Hinman syndrome such as behavioral and psychoso-
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cia problems may also have an influence on bladder
and bowel function problems. Behavioral problems
might cause a“ stress-induced” elevated sympathetic
tonus inducing sphincter dyssynergia, an elevated
bladder tonus and an elevation of the post-micturi-
tion residual urine.

This supports the hypothesis of the benefit
of the a-blocker-therapy that could help in regaining
a normal micturition pattern. Secondary to the im-
proved bladder function, the bladder wall thickness
might decrease and will secondarily improve the up-
per tract drainage.

Thisisexactly what happened in our patients.

The observation that it took more than 3
weeks to improve the urgency voiding symptoms, 4
monthsto improve renal drainage and even 9 months
to see effect on postvoid residual and urinary flow
explain the long standing and complex etiology of
the syndrome. Although all these symptoms occurred
in the identical time frame further observations in
larger patient groupswill demonstrateif these effects
will be consistent.

After discontinuing the medication for more
then 18 months, the patients did not relapse to their
previous bladder function problem. Thereisno exact
explanation for this permanent action. It is also un-
known if the medication could have been stopped
earlier and dtill have had beneficia effect. In addi-
tion, the functional bowel problems have been re-
solved with the treatment regimen. Because of the
other factors such as the physiotherapy, the attention
and motivation, these children received during the
treatment it is not certain how important each of the
treatment factors are.

In conclusion it is possible to say that the
alpha-blocker medication, terazosine can be admin-
istered safely to children with anon-neurogenic blad-
der dysfunction, also known as the Hinman syn-
drome. These results have shown that dysfunctional
voiding, postvoiding residual and upper tract in-
volvement can disappear over time when long term
terazosineis given in combination with timed void-
ing, prophylactic antibiotic therapy and treatment
of the associated constipation. Our observations also
suggest a permanent effect after discontinuing the
medication.
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