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Pontine stroke and bladder dysfunction
Rakesh Shukla,1 Prithvi Giri,1 Aveg Bhandari,1 S N Shankhwar2

1Department of Neurology,
King George’s Medical
University, Lucknow, Uttar
Pradesh, India
2Department of Urology, King
George’s Medical University,
Lucknow, Uttar Pradesh, India

Correspondence to
Professor Rakesh Shukla,
rakeshshukla_rakesh@
rediffmail.com

Accepted 8 May 2014

To cite: Shukla R, Giri P,
Bhandari A, et al. BMJ Case
Rep Published online:
[please include Day Month
Year] doi:10.1136/bcr-2013-
200787

SUMMARY
We report the case of a 54-year-old hypertensive woman
who presented with sudden onset left hemiparesis with
facial asymmetry and inability to pass urine. Her bladder
was distended and she had to be catheterised. MRI of
her brain showed a large infarct in the right pontine
region. Antiplatelet therapy was instituted and the
patient showed good recovery and was able to walk
with support after a fortnight at the time of discharge.
She was discharged with a catheter in situ. After
6 months, she could walk with the support of a stick,
but had increased frequency and urgency of micturition
along with nocturia. Urodynamic study revealed detrusor
hyper-reflexia, possibly due to involvement of the
pontine micturition centre.

BACKGROUND
Urinary retention occurs in about half of the hospi-
talised cases of stroke which improves quickly
within 72 h, however in 15–20% of patients it may
persist even 6 months post-stroke.1 Bladder
involvement in stroke is often overlooked as neuro-
genic bladder symptoms are difficult to recognise
during the acute cerebral shock phase. They receive
scant attention despite their prognostic importance
and social significance to the patient and his care-
givers. Our patient was a case of pontine infarct
with pure motor hemiparesis (PMH) and detrusor
sphincter dyssynergia due to pontine micturition
centre (PMC) involvement.

CASE PRESENTATION
A 54-year-old right-handed graduate woman was
admitted with sudden onset vertiginous sensation
and left-sided weakness of 7 h duration. She was
fully conscious, and had no history suggestive of
language dysfunction, diplopia, dysarthria and
sensory involvement; however she was unable to
pass urine and had to be catheterised. Family and
personal history was unremarkable. Her bladder
and bowel function was normal prior to the stroke.
Examination revealed left hemiplegia (power 0/5 in
the left upper and lower limbs on Medical
Research Council scale). Deep tendon reflexes were
brisk and abdominal reflexes were absent on the
left side; left plantar response was extensor, while
superficial and deep tendon reflexes were normal
on the right side. The patient was given aspirin and
antihypertensive medication along with physiother-
apy. There was improvement in motor power to
grade 4 minus/5 over the next 15 days so that she
could walk with support, but her urinary retention
persisted and she was discharged with a catheter in
situ. After 6 months she was re-evaluated, and after
catheter removal she noticed increased urgency and

frequency of micturition; urodynamic study
revealed detrusor hyperreflexia.

INVESTIGATIONS
MRI of the brain (T2-weighted and diffusion-
weighted imaging) revealed a large infarct in the
right paramedian pontine region (figure 1A, B);
MR angiography was normal.
Her complete blood counts, blood sugar, blood

urea, serum creatinine, serum electrolytes, lipid and
thyroid profile and urine examination, 12-lead

Figure 1 (A) T2-weighted image showing hyperintense
lesion in right paramedian pons. (B) Diffusion-weighted
MRI showing a restricted area in the right paramedian
pons.
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electrocardiogram, X-ray chest posteroanterior view were
normal. Echocardiography revealed concentric left ventricular
hypertrophy. Abdominal ultrasonography did not reveal any
abnormality while the urodynamic study showed detrusor
hyper-reflexia (filling phase showed normal compliance and sen-
sation; capacity could not be assessed due to detrusor instability
and associated leak; instability occurred at 30 mL of bladder
capacity, voiding phase-normal pressure and flow of voiding).

TREATMENT
The patient was managed with antiplatelet agents (aspirin) and
antihypertensive medication along with physiotherapy.

OUTCOME AND FOLLOW-UP
Despite the large pontine infarct the patient had good motor
recovery within a fortnight and was able to walk with support,
but bladder dysfunction did not recover. After 6 months she
could walk with the help of a stick but urinary symptoms
(increased frequency and urgency of micturition along with noc-
turia) persisted.

DISCUSSION
Our patient presented with left-side hemiplegia with hyperten-
sion without any cortical signs; this diagnosis is consistent with
pure motor hemiplegia (PMH). PMH is the commonest type of
lacunar syndrome, occurring in 55–60% of patients with a
lacunar stroke; it can be due to a lesion in the internal capsule
or in the basis pontis.2 3 However, clinical differentiation
between a capsular or pontine localisation is difficult; a history
of dysarthria, gait disturbance or vertigo supports a pontine
lesion.4 Our patient presented with vertiginous sensation prior
to the occurrence of hemiparesis and also had acute urinary
retention without any previous history of bladder symptoms
which suggested a pontine lesion. MRI of the brain confirmed
the diagnosis of a pontine stroke.

The pons is a discrete structure containing delicate vital
centres, reticular activating system, cranial nerve nuclei, various
ascending and descending tracts and the PMC. The occurrence
of a crossed hemiparesis (ipsilateral cranial nerve involvement
with contralateral hemiparesis) favours a brainstem lesion.5

Bilateral pontine lesions can cause quadriparesis, locked-in syn-
drome and coma. Our patient on the other hand presented with
only hemiparesis with an ipsilateral upper motor neuron
seventh nerve palsy; there were no crossed cranial nerve palsies,
and sensory or cerebellar involvement. PMH is an uncommon
manifestation of a pontine stroke. In addition to PMH, our
patient also had acute urinary retention which required insertion
of an indwelling catheter. Although there was some improve-
ment in the motor weakness during the hospital stay, bladder
dysfunction persisted in the form of detrusor sphincter
dyssynergia.

Micturition disturbances can occur when the pons is affected
in a brainstem stroke. It is a more powerful predictor of survival
than the level of consciousness.6 7 However, it is often over-
looked in the setting of an acute stroke in the intensive care unit
and does not get the importance it deserves. Most of the infor-
mation regarding supraspinal control of micturition is based on
experimental data in cats.8 It is only in the past 10–15 years,
with the use of functional imaging studies, such as functional
MRI and position emission tomography (PET) in healthy
human volunteers, that the role of pontine micturition and con-
tinence centres has been clarified.9 These studies have shown
that the central control of micturition and urinary continence in
cats and humans is organised in a similar fashion.8 Lesioning

and electrical or chemical stimulation in animals has shown that
the PMC is located adjacent to, or includes the locus coeruleus
and lateral dorsal tegmental nucleus. A pontine storage centre
also exists just close to the PMC which activates the external
urethral sphincter motor neurons during continence. It directly
excites bladder motor neurons in the sacral cord during mictur-
ition; at the same time, it inhibits indirectly via GABAergic and
glycinergic interneurons in the medial sacral cord, the external
urethral sphincter motor neurons.6 8 9

PET scan studies in human volunteers have shown increased
blood flow in the right dorsomedial pontine areas during voiding,
while there is increased blood flow in the right ventral pontine
areas during continence and withholding of urine.6 9 The author
suggested that there are specific nuclei controlling micturition, pre-
dominantly in the right pons.10 The MRI findings of the right
paramedian pontine infarct in our patient who also had left hemi-
paresis and acute urinary retention support the above mentioned
hypothesis. In addition to stroke, micturition disturbances have
also been reported with other lesions of the pons, such as tumours
and herpetic brainstem encephalitis.11

Proper management of bladder symptoms is extremely
important in a patient with stroke because urinary incontinence
is the single best predictor of mortality and disability at
3 months. Indwelling catheters are often used during the acute
stage; however, continued indwelling catheterisation is not
recommended beyond 48 h. The nursing staff can perform
intermitted catheterisation in the hospital and the patient or his
family members should be trained to perform it after dis-
charge.12 Our patient was discharged with an indwelling cath-
eter as the patient could not perform self-intermittent
catheterisation due to motor weakness and the caregivers were
not willing to perform it at home after discharge. Several
attempts were made to decatheterise but the patient could not
void and so needed an indwelling catheter beyond 3 months.
A silver alloy-coated catheter was used to reduce complication.

Urodynamic studies in 39 patient evaluated 3 months post-
stroke have shown that micturition disturbances are seen in nearly
50% of patients with acute brainstem stroke; irritative as well as
obstructive urinary symptoms are seen in 49% the next common
symptom being voiding difficulty and nocturnal urinary frequency
in 28% followed by urinary retention in 21% of patients.13

Urodynamic studies of11 symptomatic patients revealed detrusor
hyper-reflexia in 73%, low-compliance bladder in 9%, atonic
cystometrogram in 27%, detrusor sphincter dyssynergia in 45%
and uninhibited sphincter relaxation in 27% of patients. Three
asymptomatic patients had normal urodynamic findings. Some
authors have also reported micturition disturbance in the right
medullary and left pontine lesions.14–16 Thus, urinary abnormal-
ities are common in patients with brainstem stroke, but are often
under-recognised and overlooked by the clinician.

Learning points

▸ Bladder dysfunction in stroke is a key prognostic
determinant.

▸ Human stroke is a good model to understand micturition.
▸ Pure pyramidal tract involvement in a large pontine lesion is

rare.
▸ Unexplained clinic-radiological findings need further

clarification.
▸ It may not always be feasible to follow practice guidelines.
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