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Figure 31-3 Distribution of the sensory spinal roots on the
s urface of the body (dermatomes). (From D Sinclair: Mechanisms
of Cutaneous Sensation. Oxford, UK, Oxford University Press, 1981; with
permission from Dr. David Sinclair.)
Distal dysesthesias can also be an early event in an evolving polyneuropathy or may herald a myelopathy, such as from vitamin B12 deficiency. Sometimes distal dysesthesias have no definable basis. In contrast, dysesthesias that correspond in distribution to that of a particular
peripheral nerve structure denote a lesion at that site. For instance,
dysesthesias restricted to the fifth digit and the adjacent one-half of the
fourth finger on one hand reliably point to disorder of the ulnar nerve,
most commonly at the elbow.
Nerve and Root In focal nerve trunk lesions, sensory abnormalities are
readily mapped and generally have discrete boundaries (Figs. 31-2 and
31-3). Root (“radicular”) lesions frequently are accompanied by deep,
aching pain along the course of the related nerve trunk. With compression of a fifth lumbar (L5) or first sacral (S1) root, as from a ruptured
intervertebral disk, sciatica (radicular pain relating to the sciatic nerve
trunk) is a common manifestation (Chap. 22). With a lesion affecting a
single root, sensory deficits may be minimal or absent because adjacent
root territories overlap extensively.
Isolated mononeuropathies may cause symptoms beyond the territory supplied by the affected nerve, but abnormalities on examination
typically are confined to appropriate anatomic boundaries. In multiple
mononeuropathies, symptoms and signs occur in discrete territories
supplied by different individual nerves and—as more nerves are
affected—may simulate a polyneuropathy if deficits become confluent.
With polyneuropathies, sensory deficits are generally graded, distal,
and symmetric in distribution (Chap. 459). Dysesthesias, followed
by numbness, begin in the toes and ascend symmetrically. When
dysesthesias reach the knees, they usually also have appeared in the
fingertips. The process is nerve length–dependent, and the deficit is
often described as “stocking-glove” in type. Involvement of both hands
and feet also occurs with lesions of the upper cervical cord or the
brainstem, but an upper level of the sensory disturbance may then be
found on the trunk and other evidence of a central lesion may be present, such as sphincter involvement or signs of an upper motor neuron
lesion (Chap. 30). Although most polyneuropathies are pansensory
and affect all modalities of sensation, selective sensory dysfunction
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Spinal Cord (See also Chap. 456) If the spinal cord is transected, all
sensation is lost below the level of transection. Bladder and bowel
function also are lost, as is motor function. Lateral hemisection of the
spinal cord produces the Brown-Séquard syndrome, with absent pain
and temperature sensation contralaterally and loss of proprioceptive
sensation and power ipsilaterally below the lesion (see Figs. 31-1 and
456-1).
Numbness or paresthesias in both feet may arise from a spinal cord
lesion; this is especially likely when the upper level of the sensory loss
extends to the trunk. When all extremities are affected, the lesion
is probably in the cervical region or brainstem unless a peripheral
neuropathy is responsible. The presence of upper motor neuron signs
(Chap. 30) supports a central lesion; a hyperesthetic band on the trunk
may suggest the level of involvement.
A dissociated sensory loss can reflect spinothalamic tract involvement in the spinal cord, especially if the deficit is unilateral and has
an upper level on the torso. Bilateral spinothalamic tract involvement
occurs with lesions affecting the center of the spinal cord, such as in
syringomyelia. There is a dissociated sensory loss with impairment
of pinprick and temperature appreciation but relative preservation of
light touch, position sense, and vibration appreciation.
Dysfunction of the posterior columns in the spinal cord or of the
posterior root entry zone may lead to a bandlike sensation around
the trunk or a feeling of tight pressure in one or more limbs. Flexion
of the neck sometimes leads to an electric shock–like sensation that
radiates down the back and into the legs (Lhermitte’s sign) in patients
with a cervical lesion affecting the posterior columns, such as from
multiple sclerosis, cervical spondylosis, or recent irradiation to the
cervical region.
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according to nerve fiber size may occur. Small-fiber polyneuropathies are characterized by burning, painful dysesthesias with reduced
pinprick and thermal sensation but with sparing of proprioception,
motor function, and deep tendon reflexes. Touch is involved variably;
when it is spared, the sensory pattern is referred to as exhibiting sensory dissociation. Sensory dissociation may occur also with spinal cord
lesions as well as small-fiber neuropathies. Large-fiber polyneuropathies
are characterized by vibration and position sense deficits, imbalance,
absent tendon reflexes, and variable motor dysfunction but preservation
of most cutaneous sensation. Dysesthesias, if present at all, tend to be
tingling or bandlike in quality.
Sensory neuronopathy (or ganglionopathy) is characterized by
widespread but asymmetric sensory loss occurring in a non-lengthdependent manner so that it may occur proximally or distally and in
the arms, legs, or both. Pain and numbness progress to sensory ataxia
and impairment of all sensory modalities with time. This condition is
usually paraneoplastic or idiopathic in origin (Chaps. 122 and 459)
or related to an autoimmune disease, particularly Sjögren’s syndrome.

Brainstem Crossed patterns of sensory disturbance, in which one side
of the face and the opposite side of the body are affected, localize to the
lateral medulla. Here a small lesion may damage both the ipsilateral
descending trigeminal tract and the ascending spinothalamic fibers
subserving the opposite arm, leg, and hemitorso (see “Lateral medullary syndrome” in Fig. 446-10). A lesion in the tegmentum of the pons
and midbrain, where the lemniscal and spinothalamic tracts merge,
causes pansensory loss contralaterally.
Thalamus Hemisensory disturbance with tingling numbness from
head to foot is often thalamic in origin but also can arise from the anterior parietal region. If abrupt in onset, the lesion is likely to be due to a
small stroke (lacunar infarction), particularly if localized to the thalamus. Occasionally, with lesions affecting the VPL nucleus or adjacent
white matter, a syndrome of thalamic pain, also called Déjerine-Roussy
syndrome, may ensue. The persistent, unrelenting unilateral pain often
is described in dramatic terms.
Cortex With lesions of the parietal lobe involving either the cortex
or the subjacent white matter, the most prominent symptoms are
contralateral hemineglect, hemi-inattention, and a tendency not to use
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