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Table 4-1

CLINICAL DIFFERENCES BETWEEN CORTICOSPINAL AND EXTRAPYRAMIDAL SYNDROMES
CORTICOSPINAL EXTRAPYRAMIDAL
Character of the alteration of Clasp-knife effect (spasticity) Plastic, equal throughout passive movement (rigidity),
muscle tone or intermittent (cogwheel rigidity)
Distribution of hypertonus Flexors of arms, extensors Generalized but predominates in flexors of limbs and of trunk
of legs
Involuntary movements Absent Presence of tremor, chorea, athetosis, dystonia
Tendon reflexes Increased Normal or slightly increased
Babinski sign Present Absent
Paralysis of voluntary movement Present Absent or slight
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Figure 4-1. Overview of the components of the basal ganglia in coronal view. The main nuclei of the basal ganglia are represented in light brown,
as labeled on the right.
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Figure 4-3. Schematic illustration of major efferent and afferent con-
nections of the basal ganglia. The green lines indicate connections
with excitatory effects, whereas the red lines indicate inhibitory influ-
ences. (See text for details and Fig. 4-2.) (Reproduced with permission
from Kandel ER, Schwartz JH, Jessell TM: Principles of Neural Science,
5th ed. New York: McGraw-Hill, 2013.)
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A. Conceptualized normal configuration of basal ganglia connections
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B. Parkinson disease (hypokinetic)
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Figure 4-4. A. Schematic diagram of the cortical-basal ganglia-thalamic circuits showing the main neurotransmitter pathways and their effects.
Dopaminergic neurons arising in the pars compacta of the substantia nigra have an excitatory influence on the direct pathway (via D1 recep-
tors) and an inhibitory effect on the indirect pathway (via D2 receptors). B. In Parkinson disease, hypokinesia is thought to result from reduced
dopamine input from the substantia nigra to the striatum. As a result, decreased inhibition of the globus pallidus interna by the direct pathway,
and increased excitation of the globus pallidus interna by the indirect pathway, lead to increased inhibitory drive of the thalamus and therefore
decreased excitation of the cortex. C. In Huntington disease, there is degeneration of the striatum. For the direct pathway, there is overall a net
inhibition of the globus pallidus interna (due to decreased inhibition from the striatum, increased inhibition from the globus pallidus externa,
and decreased excitation from the subthalamic nucleus). For the indirect pathway, there is less inhibition of the globus pallidus externa, lead-
ing to more inhibition of the subthalamic nucleus, less excitation of globus pallidus interna. In sum, there is less inhibition of the thalamus, and
increased excitation of the cortex, leading to hyperkinetic movements.
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Figure 4-4. A. Schematic diagram of the cortical-basal ganglia—thalamic circuits showing the main neurotransmitter pathways and their effects.
Dopaminergic neurons arising in the pars compacta of the substantia nigra have an excitatory influence on the direct pathway )via D1 receptors( and an
inhibitory effect on the indirect pathway )via D2 receptors(. B. In Parkinson disease, hypokinesia is thought to result from reduced dopamine input from
the substantia nigra to the striatum. As a result, decreased inhibition of the globus pallidus interna by the direct pathway, and increased excitation of the
globus pallidus interna by the indirect pathway, lead to increased inhibitory drive of the thalamus and therefore decreased excitation of the cortex. C.
In Huntington disease, there is degeneration of the striatum. For the direct pathway, there is overall a net inhibition of the globus pallidus interna )due
to decreased inhibition from the striatum, increased inhibition from the globus pallidus externa, and decreased excitation from the subthalamic nucleus(.
For the indirect pathway, there is less inhibition of the globus pallidus externa, leading to more inhibition of the subthalamic nucleus, less excitation of
globus pallidus interna. In sum, there is less inhibition of the thalamus, and increased excitation of the cortex, leading to hyperkinetic movements.
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