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Abstract
Akinetic Mutism (AM) is an infrequent, but profound complication of recurrent obstructive hydrocephalus. This
condition has a tendency not to improve, either spontaneously or with restoration of shunt function. Occasionally,
complete recovery of hydrocephalic-related AM has been achieved with bromocriptine. However, we do not have
detailed guidelines for dosage or duration of bromocriptine treatment. Therefore, we reviewed pharmacological
treatments for AM because of shunt failure. Finally, we suggest appropriate treatment guidelines for this type of AM.
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Introduction
Akinetic mutism (AM) related to recurrent shunt failure in
hydrocephalic patients has been reported only rarely [1-10]. This
condition has a tendency not to improve, either spontaneously or with
shunt revisions. Occasionally, complete recovery of hydrocephalicrelated AM has been achieved with bromocriptine [1,2,4-10]. However,
if high-dose bromocriptine is used, we experienced bromocriptinerelated side effects (e.g. dyskinesia). Appropriate duration and dosage
of bromocriptine therapy for this type of AM appears controversial.
Empirical treatment that may require several cycles of weaning and
restarting until the patient’s signs and symptoms finally resolve seems
required.
In Therefore, we reviewed the literature on the pathogenesis and
treatment for this type of AM, especially focused on drug treatment.

Pathogenesis of AM because of Recurrent Shunt Failure
in Obstructive Hydrocephalus
Most patients with AM related to recurrent shunt failure had
obstructive hydrocephalus caused by aqueductal stenosis, either
congenital or acquired. A review of previous cases of AM reveals that
the syndrome usually develops after multiple shunt revisions because
of shunt failure [1,3-8,10]. As highlighted by Anderson [5], this
observation suggests that the brain undergoes a series of stretching and
contraction cycles, so the repeated cycles of ventricular dilatation and
relaxation in multiple shunt failure may somehow alter their physical
characteristics, resulting in a more rapid dilation according to
increased intracranial pressure, which exceeds the speed of
compensatory mechanisms and results in damage.
A lack of communication between the ventricular cavities in
obstructive hydrocephalus because of aqueductal stenosis creates a
steep pressure differential between the supratentorial and infratentorial
compartments. In particular, in aqueductal stenosis, most of the
significant anatomical distortion of structures is developed at the level
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of the third ventricle. Recurrence of the hydrocephalus caused by
ventriculoperitoneal shunt dysfunction alters diencephalic monoamine
projections, resulting in AM [1].
In humans, four dopaminergic pathways exist. The first is the
mesolimbic pathway, sometimes referred to as the reward pathway.
This system projects from the ventral tegmental area to the ventral
striatum. It is one of the component pathways of the medial forebrain
bundle. The mesolimbic pathway regulates incentive salience,
motivation, reinforcement learning and fear. Second is the
mesocortical pathway connecting the ventral tegmental area to the
prefrontal cortex. This pathway is thought to be involved in cognitive
control, motivation and emotional response. Third is the nigrostriatal
pathway connecting the substantia nigra pars compacta with the dorsal
striatum (i.e., the caudate nucleus and putamen). This pathway is
particularly involved in modulation of the extrapyramidal system.
Fourth is the tuberoinfundibular pathway projecting from the arcuate
nucleus in the tuberal region of the hypothalamus to the median
eminence. This pathway regulates the secretion of prolactin from the
anterior pituitary gland.
Patients with AM after shunt failure lack other features of dopamine
insufficiency, such as tremor or rigidity, suggesting a restricted lesion
of the dopamine pathways. The underlying mechanism of AM because
of recurrent shunt failure is believed to be damage to the
periventricular monoamine projections in the thalamus and
hypothalamus (mesolimbic pathway and mesocortical pathway)
caused by the expansion of the third ventricular wall. This is the
theoretical basis for use of a dopamine agonist in humans with AM,
providing effective results.

Treatment of AM because of Recurrent Shunt Failure in
Obstructive Hydrocephalus
After the AM during shunt malfunction in case of obstructive
hydrocephalus has been reported to resolve after neuroendoscopic
third ventriculostomy with removal of the previous shunt system [11].
Third ventriculostomy is reported as an ideal solution for treatment of
this type of AM because of its effect by creating communication
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between the third ventricle and the subarachnoid spaces. However, this
successful treatment has only been reported once [11].
Several reports suggested that this type of AM responds well to
bromocriptine, a dopaminergic agonist, but not with levodopa,
because presynaptic dopaminergic mechanisms are inoperable in these
cases [12]. Most reports described an excellent effect of bromocriptine
[1,2,4-6,8-10]. However, other reports described difficulty in the
withdrawal of bromocriptine [2,5,9]. In a case reported by Anderson
[5], the attempt to withdraw bromocriptine induced abrupt
deterioration of behavior, spontaneous movements and deterioration
of alertness [5]. These symptoms disappeared after restarting
bromocriptine [2,5,9]. Kim et al. [2] also reported that bromocriptine
dose reduction because of dyskinesia that developed five months after
initiation of bromocriptine resulted in the abrupt reappearance of AM
and a return to the original dosage of bromocriptine resolved the
symptoms of AM.
Some authors also reported side effects of high-dose bromocriptine
(e.g. drug-induced dyskinesia) [2]. In Parkinson’s disease, levodopainduced dyskinesia has been reported to develop after long-term usage
of levodopa. Kim et al. [2] reported dyskinesia after just five months of
bromocriptine treatment in AM after shunt operation of
hydrocephalus because of aqueductal stenosis. Patients with AM
because of shunt failure are generally young or middle-aged. Therefore,
long-term and safe usage of bromocriptine is important in treatment.
Why does dyskinesia develop despite short-term usage of
bromocriptine? In our opinion, this might be related to its capacity for
dopamine production. Kim et al. [2] reported that a patient with AM
showed normal dopamine production. In situations of normal
dopamine production, high-dose bromocriptine may result in druginduced dyskinesia with just short-term usage of this drug. This side
effect might develop via an intact nigrostriatal pathway connecting the
substantia nigra pars compacta with the dorsal striatum involved in
modulation of the extrapyramidal system. To avoid dyskinesia,
bromocriptine dosage and treatment duration should be minimized.

ventriculostomy and removal of the previous shunt system. Second
recommended treatment is based primarily on bromocriptine
administration. To avoid dyskinesia, bromocriptine dosage and
duration should be minimized.
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