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A 13-year-old boy presented with recurrent episodes of sudden brief posturing of the right upper and lower
limbs accompanied by transient inability to speak and a tendency to smile which would sometimes break into
laughter. Awareness was retained during the attack, and there was no associated emotional abnormality. The
eventswere precipitated bywalking and occurred several times in a day. The laughterwas pathological in nature,
and the abnormal posturingwas akin to ‘paroxysmal kinesigenic dyskinesia’ (PKD). ‘Pathological laughter or cry-
ing’ is defined as an involuntary, inappropriate, unmotivated laughter, crying or both, without any associated
mood change. It can occur as a result of cerebral lesions like tumors, trauma, vascular insults, multiple sclerosis
and/or degenerative disorders. It can also be a component of gelastic epilepsywhich is characterized by stereotyped
recurrences, presence of interictal and ictal epileptiform discharges and absence of external precipitants. In our pa-
tient, however, there was no ictal or interictal EEG correlate. Paroxysmal kinesigenic dyskinesia is characterized by
intermittent, involuntarymovements triggered by kinesigenic stimuli and is usually familial but can also be second-
ary to metabolic and structural brain disorders. Magnetic Resonance Imaging (MRI), in our case, revealed multiple
T2 and FLAIR hyperintense, non-enhancing lesions in the periaqueductal gray matter, pontine and midbrain teg-
mentum, bilateral thalami and left lentiformnucleus suggesting a diagnosis of ‘acute disseminated encephalomyeli-
tis’, in which this unique combination of pathological laughter and PKD has not been described so far. Magnetic
Resonance Spectroscopy (MRS) confirmed a demyelinating pathology, and the patient responded well to steroids.

© 2012 The Authors. Published by Elsevier Inc. All rights reserved.
1. Introduction

Pathological laughter and crying (PLC) is defined as involuntary and
uncontrollable attacks of emotional expression as a result of a cerebral
lesion [1]. It has been shown to occur due to the damage of pathways
that arise in the motor areas of the cerebral cortex and descend to the
brainstem putative centers for laughter and crying. The lesions ‘disin-
hibit’ or ‘release’ the laughter and crying centers [1,2]. Various diseases
that have been associatedwith PLC are vascular disorders, head injuries,
tumors, multiple sclerosis, amyotrophic lateral sclerosis, degenerative
dementias and extrapyramidal disorders [2].

Paroxysmal kinesigenic dyskinesia (PKD) is a rare disorder character-
ized by sudden brief, abnormal involuntary movements precipitated by
kinesigenic triggers [3,4]. It can manifest as dystonia, choreoathetosis,
ballismus or any combination of these, involving muscle groups of the
arms, legs, trunk, face, and/or neck [1,2]. Paroxysmal kinesigenic dyskine-
sia is usually familial with autosomal dominant inheritance, but it can be
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encountered in patients with metabolic and structural brain disorders as
well which include ischemic stroke, birth injury, head injury, vascular
malformations, brain tumors, multiple sclerosis, encephalitis, AIDS, drug
abuse, hyperglycemia, cystinuria, hyperthyroidism, hypoparathyroidism
or disorders that are psychogenic [5–7].

Here, we report a 13-year-old male with pathological laughter as-
sociated with paroxysmal kinesigenic dyskinesias secondary to acute
disseminated encephalomyelitis.

2. Case report

A 13-year-old boy presented with one month history of recurrent
episodes of sudden brief posturing of the right upper and lower limbs
along with transient inability to speak. He could understand what
others were saying, wanted to reply but could not speak. His relatives
noticed a tendency to smile which would sometimes break into laugh-
ter. However, there was no feeling of elation or happiness, or any asso-
ciated emotional abnormality following the event. There was no history
of any aura or prodrome, nor any head or neck deviation, twitching of
face, clonic jerking, frothing, salivation or any fall. There was no associ-
ated pain. These events were precipitated by walking for a fewminutes
but not by any other sudden stimuli. These occurredmultiple times in a
day and were not present during sleep. There was no history of slow-
ness in activities of daily living, stiffness of any part, or tremulousness
served.
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Fig. 1. By walking for a few minutes, the patient exhibited a smile and sudden abduction
and external rotation of the right lower limb alongwith abduction and internal rotation of
the right upper limb. Speech arrest occurred during the event, the patient could follow
commands, and the speech took a while to clear.

Fig. 2. Magnetic Resonance Imaging (MRI) brain showing T1 hypointense and T2/FLAIR h
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during rest, nor any change in posture or persistent change in gait or
speech. There was no history of jaundice in the past. The family history
was not contributory.

General physical, cardiovascular, chest and abdominal examinations
were unremarkable. Detailed central nervous system examination re-
vealed normal higher mental functions, and there was no deficit in
the distribution of any cranial nerves. Kayser–Fleischer ring on slit-lamp
examination was absent. Motor system examination showed normal
bulk, tone and power in all four limbs. Deep tendon reflexes were
well elicitable, and planterswere bilateralflexor. Therewere no rigidity,
bradykinesia, tremors or cerebellar signs. Sensory system examination
was normal.

Multiple episodes were observed on making the patient walk for a
fewminutes. These were characterized by sudden abduction and exter-
nal rotation of the right lower limb along with abduction and internal
rotation of the right upper limb and an associated smile which, at
times, would break into laughter along with speech arrest. The patient
was aware of his surroundings and could follow commands; his speech
took a while to clear (Fig. 1, Video 1).

Routine investigations revealed normal hemoglobin, blood counts,
blood sugar, serum electrolytes, and liver and kidney function tests.
Serum calcium, phosphorous, alkaline phosphatase and thyroid function
tests were normal. X-ray chest was unremarkable. Human immunodefi-
ciency virus types 1 and 2 by ELISA were nonreactive. Magnetic Reso-
nance Imaging (MRI) brain revealed T1 hypointense and T2/FLAIR
hyperintense lesions in pontine tegmentum, midbrain tegmentum
(left>right), periaqueductal gray matter, bilateral thalamus and left
yperintense lesions in the pontine tegmentum, without any contrast enhancement.
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Fig. 3. MRI brain showing T1 hypointense and T2/FLAIR hyperintense lesions in the midbrain tegmentum (left>right), without any contrast enhancement.
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lentiform nucleus, without any contrast enhancement (Figs. 2–5). Mag-
netic Resonance (MR) spectroscopy through left pontine lesion showed
normal NAA peak, mild elevation of choline, and no lactate peak, sugges-
tive of a benign pathology (Fig. 6). Scalp EEGdid not reveal any abnormal-
ity. On prolonged video-EEG monitoring the habitual events were
recordedwithout any ictal correlate or any interictal discharges (Video 2).

A possibility of acute disseminated encephalomyelitis (ADEM)
manifesting as pathological laughter as well as paroxysmal kinesigenic
dyskinesia (PKD) was entertained, and treatment with IV methyl pred-
nisolone 1000 mg/day for five days followed by oral steroid for two
weeks in tapering doses was instituted. Before presenting to our hospi-
tal, the patient had been diagnosed as having seizures and was taking
phenytoin 300 mg/day. It was gradually tapered off. There was gradual
decrease in the frequency of the events, and he became completely
asymptomatic in two weeks and continued to remain so at his last
follow-up at eight months.

3. Discussion

Laughter is a coordinated function of facial and respiratory muscles
triggered by specific stimuli and is associated with mood elevation.
The expression of laughter depends on two neuronal pathways: an ‘in-
voluntary’ or ‘emotionally driven’ system involving the amygdala, tha-
lamic, hypothalamic and subthalamic areas and the dorsal/tegmental
brainstem; and a ‘voluntary’ systemoriginating in the premotor or fron-
tal opercular areas leading through the motor cortex and pyramidal
tract to the ventral brainstem [1,2]. The pontine nuclei act as the final
common pathway for expression of emotion, phonation, rhythmic clon-
ic expiration and facial expression. Themesencephalic central graymat-
ter integrates input from diverse regions, acts as a processing and relay
station between descending limbic diencephalic tracts and bulbar effec-
tor organs and, via the annulo-olivary tract to the cerebellum, exercises
a modulating effect on all these expressions [1,2,8,9]. The cerebellum
with the cerebro-ponto-cerebellar pathways coordinates smile or
laughter in a given social context, and the associated mirth involves
elaboration of sensory processing and its integration with past memo-
ries and the affect of the individual [9].

Pathological laughter or crying (PLC) is defined as an involuntary, in-
appropriate, unmotivated laughter, crying or both, without any associ-
ated mood change [1]. Release of the laughter and crying centers in
the brainstem from the inhibitory effect of the motor cortex and an ab-
normal or an incomplete processing of the laughtermechanisms are the
various hypotheses postulated for the genesis of pathological laughter
[1,2]. These are based on various experimental studies in animals and
on studies in patients suffering from disseminated sclerosis and tumors
in the internal capsule, subthalamic region, the tegmentum and the
upper pons [1]. Lesions of the midbrain and ventral pons have been
shown to give rise to pathological laughter, and those of the dorsal
pons to abolition of laughter [1]. The loss of sensory integration leads
to mirthless laughter. In a clinico-pathological series of 53 cases (33
autopsied) with pathologic laughter and crying, the lesions were corti-
cal in 6, corticodiencephalic area in 25, diencephalic area in 15 and,
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Fig. 4. MRI brain showing T1 hypointense and T2/FLAIR hyperintense lesions in the periaqueductal gray matter, without any contrast enhancement.
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mesencephalometencephalic in 7 cases. Twenty-six patients had vascu-
lar disease of CNS, tumors (6 cases)were also seen,MS (6 cases), ALS (3
cases), and various other neurological disorders (10 cases) [10].

Pathological laughter is also a component of gelastic epilepsy. Ictal
laughter is the cardinal clinical sign of gelastic seizures, where it is
short-lasting, usually less than 30 s, and may occur as an isolated
event [11]. Sudden emotions as a manifestation of an epileptic seizure
have been recognized since the 19th century. Laughing seizures were
first described by Trousseau in 1877 and then by Gowers in 1881
[12,13]. The term gelastic epilepsy was coined by Daly and Mulder
and came from the Greek word ‘gelos’ meaning laughter [14]. Frontal
or temporal lobe lesions (focal cortical dysplasias, tumors, tuberous
sclerosis, post-infectious foci) and hypothalamic hamartoma are
known to be associated with gelastic epilepsy [15]. The dysfunction of
the limbic system is themost likely mechanism involved in the genera-
tion of gelastic seizures. Differentiating this condition from PLC occur-
ring due to other causes is difficult. The diagnostic criteria laid down
by Gascon and Lombroso for gelastic epilepsy, however, are explicit and
state that gelastic epilepsy is characterized by stereotyped recurrences,
absence of external precipitants, concomitance of other manifestations
such as tonic-clonic movements, disturbances of consciousness and/or
automatisms that are generally considered as epileptic, presence of
interictal and ictal epileptiform discharges and absence of conditions in
which pathological laughter might occur [16].

Brief stereotyped limb posturing and associated laughter can be sug-
gestive of gelastic seizures but was probably not a manifestation of sei-
zures in our case, as these events were precipitated by an external
stimulus and the ictal and interictal EEG were normal. Moreover,
there were no cortical or hypothalamic lesions in the MRI. The
pathological laughter in our patient most likely resulted from lesions
in the mesencephalic periaqueductal gray matter and pons. The occur-
rence of sudden brief dystonic posturing of the right upper and lower
limbs and the inability to speak in our patient in all probability are par-
oxysmal kinesigenic dyskinesia, which is supported by stereotyped oc-
currence, precipitation by movement, retaining of consciousness,
absence during sleep, and a normal EEG as observed in our case.

Paroxysmal kinesigenic dyskinesia (PKD) was first described in
1941 by Smith and Heersema [17]. Paroxysmal kinesigenic dyskine-
sia patients experience recurrent, sudden brief stereotypic episodes
of dystonic or choreoathetotic movements induced by sudden volun-
tary activity. The frequency of thesemay be as high as 100 attacks per
day. These can be severe enough to cause a patient to fall. Speech can
sometimes be affected, there may be an expression of smile, but alter-
ation of consciousness never occurs, as was seen in our case. Attacks of
PKDwere earlier considered as epileptic and, in fact, have been referred
to as movement-induced seizures, extrapyramidal epilepsy, striatal ep-
ilepsy and subcortical epilepsy [18–21], but they are now regarded as a
formof channelopathy,with good response to lowdoses of antiepileptic
drugs like phenytoin, carbamazepine, oxcarbazepine, ethosuximide,
and lamotrigine [22,23]. At the time of presentation, our patient was al-
ready on 300 mg of phenytoin/day but without any response. He, how-
ever, showed a good response to steroids and did not require any
subsequent antiepileptic medication.

In children, basal ganglia involvement on neuroimaging has been
reported in up to 20–39% cases of ADEM, but extrapyramidal signs
like chorea and dystonia are infrequently described [24–27]. The
MRI findings in our case and the therapeutic response to IV methyl
prednisolone suggested a demyelinating etiology, most likely ADEM.
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Fig. 5. MRI brain showing T1 hypointense and T2/FLAIR hyperintense lesions in the bilateral thalamus and left lentiform nucleus, without any contrast enhancement.
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To the best of our knowledge, our case is a rare presentation of ADEM
manifesting as unique combination of ‘pathological laughter’ and ‘par-
oxysmal kinesigenic dyskinesia’.
Fig. 6. Magnetic Resonance (MR) spectroscopy through left pontine lesion showing
normal NAA peak, mild elevation of choline, and no lactate peak.
Supplementary data to this article can be found online at http://
dx.doi.org/10.1016/j.ebcr.2012.11.001.
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