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Pathological laughing with syncope and occipital
hypoperfusion as an unusual late effect of pontine
infarct
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Abstract
Occipital lobes are not usually implicated in the current proposed pathways of pathological laughter.
We present a case of occasional pathological laughter associated with pontine infarct. Brain SPECT
revealed hypoperfusion of bilateral occipital lobes in addition to an underlying abnormal regulation
of the cortico-pontine-cerebellar pathway. The cause of bilateral occipital hypoperfusion was thought
to be due to vertebrobasilar stenosis in our patient. The co-existence of bilateral occipital lobe
hypoperfusion in our patient suggest that occipital lobes may also be involved in the generation of
pathological laughter.
INTRODUCTION
Pathological laughing and crying is not rare in post
stroke patients. The prevalence of pathological
laughing and crying in cerebrovascular disease
is 11-34 %.1 But syncope immediately following
pathological laughter is rare. We present a patient
with an old right pontine infarct with syncope
immediately after episodes of pathological
laughter. Brain Tc-99m-ethyl cysteinate dimmer
(Tc-99m-ECD) single photon emission computed
tomography (SPECT) revealed hypoperfusion
not only in cerebellum, inferior temporal lobe,
but also bilateral occipital lobes. Occipital lobes
are currently not in the proposed pathways of
pathological laughter.2
CASE REPORT
A 65-year-old Taiwanese man visited the
Emergency Department of the Mackay Memorial
Hospital because of syncope. The syncope
developed immediately after abrupt laughter whilst
watching his grandson playing a video game. He
could not explain why he burst into laughter. The
patient subsequently lost consciousness for few
seconds, without limb twitching, and recovered
within half an hour. There was no strain or sudden
change of body posture before syncope.
The patient’s history included a right pontine
infarct, diagnosed 4 months prior to the onset of
the current symptoms.
The neurological examination in the Emergency
Department revealed left hemiparesis, a sequel

of the previous right pontine infarct. Similar
symptoms took place on the next day and two
weeks later. But there was no syncope in the third
episode of pathological laughter.
Brain MRI (Figure 1) taken 4 months
previously revealed a right pontine infarct. Brain
MR angiography (Figure 2) showed hypoplasia of
the right vertebral artery, segmental narrowing of
left vertebral artery, and occluded basilar artery.
Transcranial color-coded ultrasonography taken 3
days after MRI found high resistant flow profile
in bilateral vertebral arteries suggesting increased
downstream vascular resistance such as distal
stenosis, occlusion or generalized atherosclerotic
change.
The patient was then examined using Tc-99mECD SPECT (Figure 3) to evaluate the cause of
pathological laughter with syncope. Although
neither laughing nor syncope occurred during the
scanning, the examination revealed hypoperfusion
of the left inferior temporal, bilateral occipital
lobes, and bilateral cerebellar hemispheres.
DISCUSSION
The subthalamic nucleus, anterior cingulate,
and hypothalamic region are thought to regulate
emotional expression.3-5 The cerebellum modulates
the profile of emotional response unconsciously
and automatically according to the information it
receives from the cerebral cortex.6 The laughing
center locates at the ventral pontomedullary
area, which coordinates emotional vocalization,
facial expression, and expirations.7-8 Therefore a
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Fig 1 Brain MRI (DWI) revealed a right ventral pontine infarct.

Fig 2. Brain MRA showed hypoplasia of right vertebral artery, segmental narrowing of left vertebral artery, and
occluded basilar artery.
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Fig 3a. Coronal view of brain SPECT

Fig 3b. Sagittal view of brain SPECT
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Fig 3c. Transversal view of brain SPECT
Fig 3. The coronal, sagittal, and transversal views of brain SPECT showed hypoperfusion of left inferior temporal,
bilateral occipital lobes, and bilateral hemispheres of cerebellum.

proposed pathway associated with pathological
laughing and crying involves frontal lobes,
brainstem, basis pontis, and cerebellum. The
pons, as suggested by its name, bridges cerebrum
and cerebellum. In our patient, an infarct of
the pons may be implicated in pathological
laughter because of interruption of corticopontine-cerebellar pathways including the ventral
pontomedullary laughing center.9-10
Most results of brain SPECT in our patient
may be interpreted as interruption of corticopontine-cerebellar pathway secondary to
pontine infarction11-13 except bilateral occipital
hypoperfusion. The vertebrobasilar stenosis
with high resistant blood flow in brain MRA and
Doppler studies may explain the bilateral occipital
hypoperfusion. The co-existence of bilateral
occipital lobe hypoperfusion in our patient suggest
that occipital lobe may also be involved in the
generation of pathological laughter.
Occluded basilar artery in MRA and high
resistance flow profile in transcranial color-coded
ultrasonography also implied the development
of collateral circulation of vertebrobasilar
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system. The patient’s occasional, not persistent,
pathological laughter probably were due to
collateral circulation with partial compensation
of ischemia.
The laughter-induced syncope is probably
due to increased intrathoracic or intra-abdominal
pressure via a Valsalva mechanism in association
with the laughter.14
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