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An appreciation of the functional anatomy of the sen-
sory components of the nervous system is essential for
properly interpreting the history and clinical signs of pa-
tients with disorders of somatic sensation. As used here,
the term includes sensations of touch or pressure, vibra-
tion, joint position, pain, temperature, and more com-
plex functions that rely on these primary sensory modali-
ties (e.g., two-point discrimination, stereognosis, graph-
esthesia) ;it excludes special senses such as smell, vision,

taste, and hearing.
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Section 1 Somatic Sensory
Pathways & Terms for Disorder of - PRREERE

Somatic Sensation IRAR B 3 [ A3 69 4 X R 35
I . Functional Anatomy of the
Somatic Sensory Pathways — 0% A B 1 % 1Y) T R A 1
The sensory pathway between the skin and deeper B EEERTEN, 5K NE R

structures and the cerebral cortex involves three neurons, 2 [8] BEBC1E M, W R =K M E T . PR R
with two synapses occurring centrally. The cell body of ft(fi FH )., FHEABHE 1 RREMHEZ
the first sensory neuron of the spinal nerve is in the dorsal JGHIE , F/E B AL (E 19-1-1),

root ganglion (Figure 19-1-1).
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Each cell located there sends a peripheral process that
terminates in a free nerve ending or encapsulated sensory
receptor and a central process that enters the spinal cord.
Sensory receptors are relatively specialized for particular
sensations and, in addition to free nerve endings (pain),
include Meissner corpuscles, Merkel corpuscles, and hair
cells (touch) ; Krause end-bulbs (cold); and Ruffini cor-

puscles (heat).

The location of the first central synapse depends up-
on the type of sensation but is either in the posterior gray
column of the spinal cord or in the upward extension of
this column in the lower brainstem. The second synapse is
located in the anterior part of the anterolateral nucleus of
the thalamus, from which there is sensory radiation to the
cerebral cortex.

In the spinal cord, fibers mediating touch, pressure,
and postural sensation ascend in the posterior white col-
umns to the medulla, where they synapse in the gracile
and cuneate nuclei (see Figure 19-1-1). From these nucle-
i, fibers cross the midline and ascend in the medial lem-
niscus to the thalamus. Other fibers that mediate touch
and those subserving pain and temperature appreciation
synapse on neurons in the posterior horns of the spinal
cord, particularly in the substantia gelatinosa. The fibers
from these neurons then cross the midline and ascend in
the anterolateral part of the cord;fibers mediating touch
pass upward in the anterior spinothalamic tract, whereas
pain and temperature fibers generally travel in the lateral
spinothalamic tract (see Figure 19-1-1). Fibers from this
anterolateral system pass to the thalamic relay nuclei and
to nonspecific thalamic projection nuclei and the mesence-
phalic reticular formation.

Fibers from the lemniscal and anterolateral systems
are joined in the brainstem by fiberssubserving sensation
from the head. Cephalic pain and temperature sensation
are dependent upon the spinal nucleus of the trigeminal
(V) nerve; touch, pressure, and postural sensation are
conveyed mostly by the main sensory and mesencephalic
nuclei of this nerve.

The appreciation of light touch depends on fibers that

traverse the posterior column of the spinal cord in the
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gracile (leg) and cuneate (arm) fasciculi ipsilaterally
(Figure 19-1-1 and Figure 19-1-2), passing to the medial
lemniscus of the brainstem (Figure 19-1-3), and on fibers
in the contralateral anterior spinothalamic tract. Pinprick
and temperature appreciation depend upon the integrity of
the lateral spinothalamic tracts (see Figures 19-1-1 and
19-1-2). The afferent fibers cross in front of the central
canal after ascending for two or three segments from their

level of entry into the cord.

JatE Posterior column

(. JE. (touch, pressure,
WFh . ENAE) :llbtatlorl, joint posmolll)
Gracile  Cuneate
mﬁfasciculus fasciculus

R0 7O

Lateral
spinothalamic tract S
(pain,temperature)
B O 3R ‘l:
(. i)

Anterior spinothalamic tract (touch, pressure)

HECMEIR (., 1K)

. Terms for Disorder of Somatic Sensation

Sensory disturbances may consist of loss of sensa-
tion, abnormal sensations, or pain.

The term paresthesia is used to denote abnormal
spontaneous sensations, such as burning, tingling, or
pins and needles. The term dysesthesia denotes any un-
pleasant sensation produced by a stimulus that is usually
painless. The term numbness is often used by patients to
describe a sense of heaviness, weakness, or deadness in
the affected part of the body—and sometimes to signify
any sensory impairment; its meaning must be clarified
whenever the word is used.

Complete loss of touch appreciation is anesthesia,
partial loss is hypesthesia, and increased sensitivity is hy-
peresthesia. The corresponding terms for pain apprecia-
tion are analgesia, hypalgesia, and hyperalgesia or hyper-

pathia; allodynia refers to the misperception of a trivial

+ 800 -
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Midbrain Spinothalamic tract
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HEHE
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Pl B, 3 26 3 B 9T R AE—
tactile sensation as pain. ZRHER .
Several terms related to the experience of altered sen- A I Bns AR Ak DA B B T AR 6 1 — 2B R

sations and pain are often used interchangeably but each EFEW WX B H . HEMREHG HEE
has specific meaning (Table 19-1-1). The clinical charac- K& X (F 19-1-1), B B I BR B 1E , Xt
teristics of a sensation may divulge the particular sensory % ZM 5 EMRIET 4 gESH riRR
fibers involved (Table 19-1-2). (% 19-1-2),

F19-1-1 HRABEMRERIEHARIE"

Nomenclature in the description of pain and abnormal sensation

TR IR Dysesthesia R8RS AR AR A AT 5 R

97 B 3o Hyperalgesia EFHEATHEERIBGIENS KNEBERM;EFRETEEREEL
TR 8 A K B B IR Y S AN

96 e 3ot Hyperpathia Xof 97 1 R 88 ) S 9 A B R KK R 5 5 R A BB %

bt it #/ &3 | Hyperesthesia Chyp- | X filh 58 3 3 B9 5 K B9 BT
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Allodynia

Xt PR B S H R ——1E W O T S SR A 1L B R 98 R R e T 5 5
W A IR O JEE SR B 5 B ) AR )

Hypoalgesia Chypal- | X 38 14 5 38 09 SO T R LA SOk 98 o 301 3 ) 1R 7 5

R 5l gesia)

BB Bk g Anesthesia XoF T A TR s (B A ik 0 ) 1 JR R DR

I A S Pallanesthesia Xof 4% gy f JRR g 3k 2k

il 0 R 2R Analgesia Xof 978 1 R 3R o J e AR

R Paresthesia EEREAMRE B RS H R B H RN KRR
SRR ELT ] Causalgia fE— 2R B £ 2% J8 1B i 2 43 A X 1

"ABRE 19-1-2

* 19-1-2 RE R AIEIE (Origin of aberrant sensations)

fE R ERHNEN
TN S H BRI R L 9 19 )8 (buzzing) KEF4E R Bl & 55 1)
L4 8% (burning) \#4 % /INET 4
%t #3% (prickling pain) BEH /NEF YA KT 4
1R 4 41 #7 / {8 14 %2 25 (pseudocramp) — MR, TS KR ENRERERA X
##H5 JB (band tightness) HHER
71 ¥4 9% / B i 9% (lancinating pain) JINEF Y 228 TN 2 AR R AR
I8 8 i 1 o EH AR EF

Section 2 Clinical Evaluation

= BAENIE R

of Patients

1 . History — W B
In obtaining a history of sensory complaints, it is im- TEFRBURAE F R R St , EE R

portant to determine the location of the symptoms; the BHHf DL J7 T « fE AR A9 ERAL 5 FE IR # 7 5% AN
mode of onset and progression of the symptoms; whether UREFRGIEREFEUELRLXENET
the symptoms are constant or episodic in nature; whether FEFERERFZH4 I EREMBHIFHREE ;2
any factors specifically produce, enhance, or relieve Z&4F7EfEBERENK .

symptoms; and whether there are any accompanying

symptoms.

The location of symptoms may provide a clue to their FEAR B EB . 7T BE o Hoe R R LR & .
origin. For example, sensory disturbances involving all &0, 2 K PY k44 i 8% o 15, 32 7 JE B 4

* 802 -



the limbs suggest peripheral neuropathy, a cervical cord
or brainstem lesion, or a metabolic disturbance such as
hyperventilation syndrome. Involvement of one entire
limb—or of one side of the body—suggests a central
(brain or spinal cord) lesion. A hemispheric or brainstem
lesion may lead to lateralized sensory symptoms, but the
face is also commonly affected. In addition, there may be
other symptoms and signs, such as aphasia, apraxia, and
visual field defects with hemispheric disease, or dysar-
thria, weakness, vertigo, diplopia, disequilibrium, and
ataxia with brainstem disorders.

Involvement of part of a limb or a discrete region of
the trunk raises the possibility of a nerve or root lesion,
depending upon the precise distribution. With a root le-
sion, symptoms may show some relationship to neck or
back movements, and pain is often conspicuous.

The course of sensory complaints provides a guide to
their cause. Intermittent or repetitive transient symptoms
may represent sensory seizures, ischemic phenomena, or
metabolic disturbances such as those accompanying hy-
perventilation. Intermittent localized symptoms that occur
at a consistent time may suggest the diagnosis or an exog-
enous precipitating factor. For example, the pain and par-
esthesias of carpal tunnel syndrome (median nerve com-
pression at the wrist) characteristically occur at night and
awaken the patient from sleep.

Of note, for the patients with disorder of somatic sen-
sation, the distribution of sensory symptoms and signs
often suggests their site of origin in the neuraxis, and
their temporal profile may suggest their cause; sensory
symptoms commonly precede sensory signs, the absence
of signs in a patient with sensory symptoms does not im-
ply a psychogenic basis of symptoms;a dissociated senso-
ry loss—with abnormalities of some but not other sensory
modalities—may occur with lesions of the central or pe-

ripheral nervous system.
I . Sensory Examination

In the investigation of sensory complaints, various
modalities are tested in turn, and the distribution of any
abnormality is plotted with particular reference to the

normal root and peripheral nerve territories.

B19E FERKER
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i . Primary Sensory Modalities

1. Light Touch  The appreciation of light touch is e-
valuated with a wisp of cotton wool, which is brought
down carefully on a small region of skin. The patient lies
quietly, with the eyes closed, and makes a signal each
time the stimulus is felt.

2. Pinprick & Temperature Pinprick appreciation is
tested by asking the patient to indicate whether the point
of a pin (not a hypodermic needle, which is likely to
puncture the skin and draw blood) feels sharp or blunt.
Appreciation of pressure or touch by the pinpoint must
not be confused with the appreciation of sharpness. Tem-
perature appreciation is evaluated by application to the
skin of containers of hot or cold water.

3. Deep Pressure Deep pressure sensibility is evalu-
ated by pressure on the tendons, such as the Achilles ten-
don at the ankle.

4. Vibration

with a tuning fork (128 Hz) that is set in motion and then

Vibration appreciation is evaluated

placed over a bony prominence;the patient is asked to in-
dicate whether vibration, rather than simple pressure, is
felt. Many healthy elderly patients have impaired appreci-
ation of vibration below the knees.

5. Joint Position Joint position sense is tested by
asking the patient to indicate the direction of small passive
movements of the terminal interphalangeal joints of the
fingers and toes. Patients with severe impairment of joint
position sense may exhibit slow, continuous movement of
the fingers (pseudoathetoid movement) when attempting
to hold the hands outstretched with the eyes closed. For
clinical purposes, both joint position sense and the ability
to appreciate vibration are considered to depend on fibers
carried in the posterior columns of the cord, although
there is evidence that this is not true for vibration.

ii . Complex Sensory Functions

1. Romberg TestThe patient is asked to assume a
steady stance with feet together, arms outstretched, and
eyes closed and is observed for any tendency to sway or
fall. The test is positive (abnormal) if unsteadiness is
markedly increased by eye closure—as occurs, for exam-
ple, in tabes dorsalis. A positive test is indicative of

grossly impaired joint position sense in the legs.
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