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Short report

Is the syndrome of pathological laughing and crying a
manifestation of pseudobulbar palsy?
WILSON T ASFORA, ANTONIO A F DESALLES, MASAMITSU ABE,
RAYMOND N KJELLBERG

From the Department ofNeurological Surgery, Massachusetts General Hospital, Harvard University, Boston,
MA, USA

SUMMARY A case of angiographically occult brainstem vascular malformation presenting solely
with pathological laughing and crying is reported. Although this emotional syndrome has been seen
in association with several different pathological entities, review of the literature failed to identify its
occurrence as the only clinical expression of angiographically occult brainstem vascular malforma-
tion, or as a solitary symptom in any disease. Our data suggest that pathological laughing and crying
can occur without any other manifestation of pseudobulbar palsy. An attempt is made to correlate
this patient's clinical and radiological findings. This case was treated by stereotactic Bragg-peak
proton beam therapy.

Spasmodic laughing and crying is always indicative of
underlying brain pathology.' It has been reported to
occur in several conditions.2-26 Our case appears to be
unique in that it consists of an angiographically occult
brainstem vascular malformation, a relatively rare
entity, that presented itself with the insidious onset of
inappropriate emotional eApression which progressed
to the full syndrome of "pathological laughing and
crying" without any abnormality of voluntary or
automatic facial movements.

Case report

A 39 year old, right handed, Caucasian male had enjoyed
excellent health until June 1986, at which time he started to
experience occasional episodes ofinappropriate and involun-
tary laughing and crying, or a mixture of both, which could
be elicited by nonspecific and varied stimuli. Over the ensuing
weeks these episodes became more frequent and annoying to
the patient. There was a predominance of laughing over
crying, and often crying would follow the laughter. During
these episodes, the patient related feeling no emotion ofmirth
or sadness. He denied headaches, nausea, vomiting, tinnitus,
visual disturbances, any motor or sensory symptoms;
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however, early in the course of the disease, the patient
reportedly had an obscure viral illness with accompanying
lethargy, mild slurring of speech and swallowing difficulties.
The patient's past history was noncontributory. He was on
no medication. His first physical examination in August 1986
revealed a healthy male who appeared depressed. There was
marked lability of emotional expression. The general
physical examination, as well as neurological examination,
were otherwise unremarkable. His speech was normal and
there was no swallowing difficulty, facial asymmetry or
weakness of face on smile or voluntary grimace. The jaw and
gag reflexes were normal. No sensory changes in the face were
noted. A brain tumour had been suspected and the patient
initially underwent CT without contrast which showed a
region of increased density in the midpons. It enhanced
slightly after the injection of contrast. Subsequent MRI
confirmed a subacute haemorrhage in the anterior upper
brainstem with minimal mass-effect (fig a). There was a
strong suggestion of a number of small abnormal vessels in
the region. These findings were felt to be consistent with a
small vascular malformation which had bled. Brainstem
auditory and somatosensory evoked potential studies were
carried out and reported to be normal. A three-vessel
angiogram was done which failed to reveal a vascular
malformation, but showed slight displacement of the basilar
and right posterior-inferior cerebellar artery, consistent with
intrinsic compression.
Over the summer, the patient's symptoms plateaued and in

September they began to abate. He was referred to a
neurosurgeon who decided that the lesion was inoperable and
stereotactic radiosurgery was suggested to prevent rebleed.
The patient was admitted in December 1986 for treatment of
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Fig (a) MRI axial T2-weighted image (TR = 2550 ms, TE = 100 ms) discloses a hyperintense region (free
methaemoglobin) situated in basis pontis consistent with subacute haemorrhage. Linear areas ofmedium and low signal
intensity around and to the left ofmidline most likely represent abnormal vessels. (b) CT sagittal reconstruction shows an area

ofenhancement in upper basis pontis extending slightly into the midbrain. The lesion is outlined and the greatest diameter on

this plane measured 1 89 cm. The AP diameter measured 1J45 cm. (These measurements were usedfor the determination of the
target volume/beam size in preparationfor Bragg peak proton beam therapy.)

his lesion. At that point, he still had residual pathological
laughing, followed occasionally by crying, which, interest-
ingly, was now only elicited by a stimulus which tended to
provoke anger. Neurological examination was again other-
wise normal. A CT scan with contrast revealed an enhancing
lesion located in the basis pontis (fig b). Stereotactic Bragg
peak proton beam therapy was performed uneventfully via
two portals with a 22 x 16 mm beam. Target determination
was based on CT scan and MRI data27" and total dose
delivered was 1400 rads.29 The patient continues to be
followed and his symptoms, now 22 months after treatment,
have completely subsided.

Discussion

The facial and other brainstem nuclei appear to be
under the influence of separate supranuclear pathways
for voluntary, emotional and automatic facial
movements.3031 Our data suggest that the disinhibition
of the emotional apparatus is due to a lesion that does
not clinically derange corticobulbar tracts. There is no
doubt that the majority of patients with pathological
laughter and crying have pseudobulbar palsy due to
bilateral corticobulbar lesions and often a bipyrimidal
involvement of arms and legs. The crucial question is
whether this emotional disorder can occur only if the
corticobulbar lesion is present and has disinhibited the
facio-bulbar respiratory mechanism. Poeck8 has
examined this question and was unable to substantiate
this mechanism from his own cases and those extrac-
ted from the medical literature. Wilson" speculated
about the existence of an upper pontine supranuclear
facio-respiratory centre integrating both facial and

respiratory mechanisms for emotional expression and
controlled by corticofugal paths that are independent
of the voluntary corticobulbar tracts. These non-
pyramidal paths are said to be disinhibited by lesions
of the corticobulbar tracts. The haemorrhage in our
patient appeared to interrupt some inhibiting
influence exerted by the corticobulbar tracts over this
mechanism without disruption of its direct connection
with the pontine and medullary motor nuclei, thus
resulting in no disturbances of volitional facial, lin-
gual, pharyngeal or laryngeal movements. Our
patient's lesion was situated mostly in the midline of
the upper basis pontis, which conceivably, could
interrupt afferent connections from the basis pontis to
a midline upper pontine tegmental centre for the
control of laughing and crying.
Another point high-lighted by this case is the

striking incongruity between the relatively large size of
the brainstem haemorrhage and the presence of only
an isolated symptom. Even the brainstem evoked
potentials were normal. Thus, we are not able to
determine with accuracy the precise lesion site which
produced this patient's emotional syndrome.

This case, and others in our series, suggest that the
bleeding characteristics of angiographically occult
brainstem vascular malformations differ from those
of larger vascular malformations or hypertensive
haemorrhages. We believe the difference is related to
the small size of the component vessels and the slow
flow ofblood through them. It is possible that many of
these haemorrhages are of venous origin. These fac-
tors would account for the comparatively smaller size,
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less forceful and less destructive haemorrhages, which
may dissect and infiltrate the brain tissue, often
inducing reversible loss of function.

In conclusion, we have described the rare associa-
tion of an angiographically occult brainstem vascular
malformation and pathological laughing and crying as
the sole presenting symptom. The neuroanatomic
basis of emotional display is still not well understood.
This case suggests that the facio-respiratory mechan-
ism involved in involuntary emotional expression may
be selectively disinhibited of higher control, without
detectable abnormality of voluntary movements or
reflexes, producing inappropriate uncontrollable
laughing and crying.

The authors are grateful to Dr Raymond D Adams for
his invaluable advice during the preparation of this
manuscript, as well as R M Moffet for secretarial
assistance.
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