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Background: Although prognostically and socially significant for both
patients and their caregivers, poststroke urinary incontinence (PSUI) is
often easily overlooked or is not well studied because of its clinical
variety in humans.

Review Summary: A 45-year-old woman with poorly controlled
hypertension presented with acute right-sided hemiparesis and dys-
arthria. Acute urinary retention was diagnosed 2 days after stroke onset,
along with the clinical evolution (The National Institutes of Health
Stroke Scale from 1 to 7; Medical Research Council scale from 4 to 2).
Brain magnetic resonance imaging showed an acute left medial pontine
infarction, whereas urodynamic study showed detrusor hyporeflexia
5 days after the stroke. PSUI started to improve along with urodynamic
studies 10 days later and the Foley catheter was removed subsequently.

Conclusions: Left medial pontine infarct causes detrusor hyporeflexia,
which has not, to our knowledge, been reported in the literature. More
attention should be given to the appearance of PSUI because of its
prognostic importance and because patients may not recognize their
neurogenic bladder symptoms during the acute cerebral shock phase.
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BACKGROUND
Although prognostically and socially significant for patients

and their caregivers,1 poststroke urinary incontinence (PSUI) is
often easily overlooked. It is also not well studied because of its
clinical variety (eg, type of neurogenic bladder, serial clinical
manifestations, comorbid diabetes mellitus, benign prostatic
hyperplasia, and coexisting genitourinary dysfunction).2 Gen-
erally, the prevalence of PSUI on admission and discharge is
32% to 79%3,4 and 25% to 28%,5,6 respectively. It may improve
over time and some authors even regard it as transient (Fig. 1).7

In a literature review, PSUI was associated with certain
neurological deficits (ie, aphasia,1,8 cognitive impairment8),
stroke severity8,9 (severe motor deficit, large-size,10 and multiple
brain lesions), and functional disabilities.8,9 For the elderly,8

site,1,2,8 laterality,2 and type10 of stroke have inconclusive
implications. Most importantly, PSUI can predict mortality,

morbidity, and discharge destination of patients.1 Although
studies on cats report certain areas to be specially involved in the
control of micturition,11 in humans, the relationship between
specific brain locations and the development of PSUI remains
unclear.1,8

This is a case of left medial pontine infarction mani-
festing as retention-bladder hyporeflexia. The possible patho-
genesis and clinical significance are reviewed and discussed.

CASE REPORT
A 45-year-old woman with poorly controlled hypertension ex-

perienced an acute episode of dysarthria and right-sided hemiparesis,
for which she was immediately admitted. There was no history of
heavy metal or alcohol exposure. Neurological examination showed
right central facial palsy and the Medical Research Council (MRC)
scale was 4 over the right limbs without sensory involvement. The
initial brain computed tomography scan and laboratory findings were
within the normal range, and aspirin 100 mg/d was prescribed.

Two days later, there was no micturition along with the clinical
evolution of the stroke (MRC scale from 4 to 2; The National Institutes
of Health Stroke Scale from 1 to 7). An indwelling catheter was in-
serted, and the amount of residual urine was 1200 mL. Before this
event, the patient had no urinary symptoms. Urinalyses, abdominal
sonography, cervical/lumbar spine x-rays, nerve conduction velocity,
and somatosensory-evoked potential studies were unremarkable. Brain
magnetic resonance imaging showed an acute left medial pontine in-
farction. Five days after the stroke onset, urodynamic study revealed
detrusor hyporeflexia during voiding, and poststroke detrusor hypo-
reflexia was diagnosed.

Ten days later, the hemiparesis started to improve (from MRC
scale 2 to 4) along with normalization of the amount of residual urine
(from 1200 mL to 110 mL). The Foley catheter was then removed.
Urodynamic studies performed at 20 days and 3 months after stroke
onset showed impaired detrusor function with compensatory strain of
the abdomen (residual urine was 25 mL) and improvement of detrusor
contractibility, respectively.

DISCUSSION
Although the brain plays a crucial role in the control of

micturition, little is known about the relationship between the
precise lesion localization and the type of neurogenic bladder,
especially in humans.11 This report demonstrates that a left
medial pontine infarction will result in bladder hyporeflexia.

The predominant symptoms of PSUI include frequency,
urgency, and urge incontinence (37% to 73%), which generally
result from detrusor hyperreflexia8,12 on the basis of uro-
dynamic studies. Secondary symptoms are dysuria and urinary
retention (21% to 47%), which are generally due to detrusor
hyporeflexia.2,8

Normal voiding is essentially a spinal reflex that is
modulated by the brain and the spinal cord, which coordinate
the functions of the bladder and the urethra.13 Generally, supra-
pontine lesions, especially in the frontal lobe, cause bladder
hyperreflexia and infrapontine/suprasacral lesions leading to
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sphincter-detrusor dyssynergia, whereas sacral lesions cause
detrusor hyporeflexia.1

Cat studies provide more detailed information regarding
the neuromicturition pathway, which is still unclear in humans.
The dorsolateral pontine tegmentum, the periaqueductal gray,
and the preoptic area of the hypothalamus are specifically
implicated in the control of micturition.11 The pontine
micturition center (PMC), also called the M region,14 located
at the dorsolateral pontine tegmentum, projects to the bilateral
sacral intermediolateral cell column that contains the para-
sympathetic preganglionic neurons innervating the bladder
detrusor. Another pontine region at the ventrolateral portion of
the PMC, called the L region, projects to the nucleus of Onuf,
which relays information to the external sphincter and leads to
contraction. Moreover, the PMC also projects to the bilateral
dorsal gray commissure and transfers inhibitory information to
the ipsilateral nucleus of Onuf. Therefore, stimulating the PMC
in cats can elicit sphincter relaxation, indirectly followed by
contraction of the detrusor and micturition.11,15

The precise location of specific lesions that cause detrusor
hyperreflexia in humans remains speculative. Although some
retrospective studies note that bladder hyperreflexia in strokes
involve the cerebral cortex (especially the frontal cortex),16,17

prospective studies8 on the internal capsule16 and basal gan-
glia17 have been unable to correlate lesion localization with the
development of PSUI.

Some positron emission tomography studies in humans
during urination and withholding have tried to find the mic-
turition center.11 They report that humans, like cats, have
specific nuclei in the dorsolateral pons that are responsible for
micturition control. Although these PET studies indicate that
the micturition center is predominantly right sided, some
stroke studies report the opposite (a nondominant side infarct
has less PSUI).8,10 This case report supports the contention that
the micturition center is predominantly left sided.

Knowledge on the relationship between brain lesion and
bladder hyporeflexia is insufficient. Gelber et al8 proposed 3
major mechanisms responsible for PSUI and bladder hypo-
reflexia as a result of underlying diabetes or anticholinergic
medications. In Sakakibara et al’s17 study, organic obstructive
urologic disease or other neurological disease is not completely
excluded. The current report excludes other possibilities, and

neither underlying diabetes nor anticholinergic use is found in
this patient. Wade and Ween et al suggest that PSUI is related
to disease severity rather than to damage to the specific mic-
turition center.9 This, however, cannot apply to the current
case with bladder hyporeflexia as the patient has neither mul-
tiple lesions nor high disease severity (The National Institutes
of Health Stroke Scale 7). Considering the clinical sequence,
bladder hyporeflexia may be due to a left medial pontine lesion.

Although bladder hyporeflexia typically results from
lesions in the sacral spinal cord or below it, some have
postulated that retention-bladder hyporeflexia may occur dur-
ing the acute cerebral shock phase, with gradual increase in
bladder tone over time.18 Although not consistent, various le-
sions are responsible for detrusor areflexia, including lesions in
the frontoparietal area, internal capsule, basal ganglia, thala-
mus, pons (dorsolateral part), and cerebellum.16 During the
acute cerebral shock phase, patients with detrusor hyporeflexia
do not recognize their urinary problem.

The medial pons, although not PMCs (medial and lateral
cell groups in the dorsolateral pons) as demonstrated by cat
studies,14,19 is involved in the descending pathway of the PMC
in the medial pons. A medial projection from the PMC to the
bilateral sacral intermediolateral cell column was identified in
a cat model.14 We presume that detrusor hyporeflexia in the
present case may result from disruption of the descending
pathway of the PMC during the acute cerebral shock phase. To
our knowledge, there is no other study implicating the medial
pons as the cause of detrusor hyporeflexia.

In conclusion, left medial pontine infarction can cause
detrusor hyporeflexia, which has not, to our knowledge, been
reported in the literature. More attention should be given to the
recognition of PSUI because of its prognostic importance and
because patients do not recognize their neurogenic bladder
symptoms, especially those of a hyporeflexic bladder, during
the acute cerebral shock phase.
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