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Abstract

An 18-year-old man presented with the complaints of occasional headache and limb weakness associated with slurring of speech

and purposeless laughing. Magnetic resonance imaging showed a diffuse altered signal intensity area involving the pons with

asymmetrical expansion. The patient underwent surgical resection. Histology revealed WHO grade IV glioblastoma.
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Pathological laughter in a patient with a pontine lesion

ABSTRACT

An 18-year-old man presented with the complaints of occasional headache and limb weakness associated with
slurring of speech and purposeless laughing. Magnetic resonance imaging showed a diffuse altered signal
intensity area involving the pons with asymmetrical expansion. The patient underwent surgical resection.
Histology was suggestive of a WHO grade IV glioblastoma. Pathological laughing in a patient with a pontine
lesion is a very rare presentation. Evidence for a mechanism of action underpinning how pontine lesions can
cause such behavioral changes through the disruption of a network of cerebro-ponto-cerebellar pathways is
discussed.
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Introduction

Pathological laughing and crying (PLC) can be described as uncontrollable episodes of laughing or crying
that are triggered by a stimulus that would not normally cause either response.1 Patients with a lesion
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in the pons mainly present with features of motor deficits, and associated cranial nerve palsies. However,
pathological laughter in a patient with a pontine lesion is a very rare presentation. The disruption of
a network of cerebro-ponto-cerebellar pathways has been considered to be a possible mechanism for such
behavior. We report a case of pathological laughing in a patient with pontine tumor.

Case report

An 18 year-old man presented with a headache for 1 month and limb weakness for 10 days. He also had
slurring of speech and purposeless laughing while talking over the same duration. On examination, motor
power in the lower limb was 4/5 in all limbs, with increased tone and exaggerated deep tendon reflexes.
Ankle clonus was present. Hand grip was weak in both hands (Right > Left). A sensory exam appeared to
be intact.

Magnetic resonance imaging (MRI) showed diffuse altered signal intensity area involving the pons with its
asymetrical expansion predominantly on the left aspect measuring 29 x 32 x 39 mm (Figure 1A-1B). The
lesion was causing dorsal displacement of the floor of the fourth ventricle, with compression of the middle
cerebellar peduncle. This was towards the left side, was abutting both the basilar artery and its anterior
displacement with normal flow voids. The post contrast image showed thick, irregular, and heterogeneous
enhancement within the expanded pons (Figure 2 A-2B). Magnetic resonace spectroscopy showed a decrease
in NAA and an elevated choline/ creatinine ratio. The patient was diagnosed with pontine tumor and un-
derwent a left retrosigmoid craniectomy, and gross total excision of the tumor was achieved. Postoperative
imaging showed complete resection of the tumor. Histopathological examination was suggestive of glioblas-
toma (Figure 3). A customized immunohistochemistry panel was advised, which revealed immunoreactive
Olig-2, Ki-67,ATRX, P53 and H3K27M.

The patient’s postoperative recovery was uneventful with mild hemiparesis and facial palsy. The patient was
discharged on tenth postoperative day with satisfactory outcomes and a Karnofsky performance score (KPS)
of 50%. Postoperatively, the patient was then scheduled for referral to a cancer center for further treatment.
However, he unfortunately passed away in a local hospital while receiving treatment for pneumonia.

Discussion

Pathological laughing has been reported across literature in cases of tumor1,2, infarction and abscess3. The
exact mechanism is still poorly understood, with various pathological proposals. Oppenheim, Siemerling,
and Wilson suggested that modulation is facilitated by direct corticobulbar pathways and in a liner top-down
model.4,5 They posited that PLC occurs when the voluntary control of the emotional expression fails due to
bilateral lesions of the descending corticobulbar tracts. Parvizi et al, suggested that an intact relationship
between the cerebral cortex and cerebellum is important for a normal regulation of emotional expression.6

They propose therefore that problems with an exaggerated or contextually inappropriate emotional response
result when the cerebellar modulation of these behaviors is impaired by a lowered emotional threshold, or by
a incorrect, contextually inappropriate response. Wilson et al, suggested that a brainstem faciorespiratory
center could act as a mechanism of this phenomenon.5 This center was presumed to be under the control of
higher centers, and pathological laughter was thought to ensue when they were incapable of exerting their
inhibitory influence on the faciorespiratory center.

Structures such as the pre frontal cortex, anterior cingulated cortex, internal capsule, thalamus, subthalamic
nucleus, basis pontis, and cerebellar white and gray matter have been implicated in PLC, as revealed by
many studies. The basis pontis stands out as the only identified site where a discrete lesion can cause PLC.7

Functional imaging studies have proved helpful in discovering the neural correlates for both pathological
and normal regulation of emotional expression.8 They used three types of fMRI experiment tasks, including
facial recognition,semantic decision, and motor function to establish the response to non-specific stimuli.
The patient showed consistently abnormal pontine activation while performing all tasks before treatment,
which was not present for any of the controls. However, the exaggerated pontine activation was normalized
after patients were treated with paroxetine, terminating the laughing episodes. Thus, their study suggested
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that serotonergic replacement decreases the aberrant activity in a circuit that involves the pons.

Various reports suggested that tricyclic antidepressants such as amitriptyline and nortriptyline and selective
serotonin reuptake inhibitors (SSRIs) are effective in treating PLC.9,10Abnormal fMRI results disappearing
with clinical improvement after treatment with paroxetine also suggested some SSRI efficacy in PLC.8

Pathological laughing was the only feature shown by the case reported. The patient’s postoperative recovery
was uneventful with mild hemiparesis and facial palsy. He had no purposeless laughing after the surgery.
The patient was discharged with satisfactory outcome with a KPS of 50%. Postoperatively, the patient was
scheduled for referral to a cancer center for further treatment. However, he suffered from pneumonia and
passed away in another local hospital during the pneumonia treatment process.

Conclusion

We have presented a very rare case of pathological laughing in a patient with a pontine tumor. Patients with
the features of PLC are often underestimated. Therefore, these symptoms may serve as an early indicator
for disease progression. An understanding of the mechanisms underlying these behavioral changes may help
in providing both clinical and psycho-social care.
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Figure legend

Figure 1

Magnetic resonance imaging (T1 axial and saggital) shows diffuse altered signal intensity area involving the
pons with its asymetrical expansion predominantly on the left aspect measuring 29 x 32 x 39 mm. The
lesion is causing dorsal displacement of floor of the fourth ventricle with compression of the middle cerebeller
peduncle more on the left side, and is abutting the basilar artery and its anterior displacement with normal
flow voids.

Figure 2

Magnetic resonance imaging contrast (T1 axial and coronal) shows thick irregular and heterogeneous en-
hancement with in the expanded pons.

Figure 3

Histopathological examination showing increased cellularity and the cells are arranged in diffuse pattern in
a fibrillary background. The cells are moderate to markedly pleomorphic and hyperchromatic with abun-
dant eosinophilic cytoplasm. The nuclei are round, oval and elongated. Microvascular proliferation, few
gemistocytes, necrosis in a tiny focal area and hemorrhage are also seen. (Magnification 10 X)
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