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Chapter 33

The Proprioceptive Sensations

The proprioceptive sensations arise from the deeper tissues of the body, principally from the muscles, ligaments, bones, tendons, and joints, Proprioception has both a
conscious and an unconscious component., The conscious component travels with the fibers subserving fine, discriminative touch; the unconscious component forms the
spinocerebellar pathways, The conscious proprioceptive sensations that can be tested clincally are motion, position, wibration, and pressure.

ANATOMY &

The primary receptors for proprioception, or kinesthesia, are the muscle spindles. Other peripheral sense organs dealing with proprioception are located in the muscles,
tendons, and joints, particularly Pacinian corpuscles. These respond to pressure, tension, stretching or contraction of muscles fibers, joint movement, changes in the
position of the body or its parts, and related stimuli. Cutaneous afferents play a contributory role. Proprioceptors are essential for the normal coordination and grading of
muscle contraction and the maintenance of equilibrium. Conscious propricceptive impulses travel along large, myelinated fibers from the periphery to the first order neuron
in the darsal roat ganglion (DRG) snd then wia the medisl divsion of the posteror roat (Fizurs 32.1). These fibers then sntsr, without a synapse, the ipsilateral fasciouli
gracilis and cuneatus, and ascend to the nuclei gracilis and cuneatus in the lower medulla, where a synapse occurs, Axons of the second order neuron decussate as
internsl arcuate fibers, and then ascend in the medial lemniscus (ML) to the thalamus (Figure 33.1). The somatotopie arganization in the posterior columns and lemniscal
pathways is the same as for light touch (Figure 32.3). Other DRG fibers subserving kinesthesia synapse in the dorsal horn, and then ascend in the dorsolateral funiculus to
the lateral cervical nucleus, where they join the ML, The thalamoparietal radiations then go through the posterior imb of the internal capsule, and the fibers are
distributed to the cortex,

Proprioceptive impulses from the head and neck enter the central nervous system with the cranial nerves, Many terminate on the mesencephalic root of the trigeminal
nervs; others accompany motar nerves fram the muscles they supply, Impulsss probably reach the thalsmus thraugh the AL,

SENSES OF MOTION AND POSITION &
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The Proprioceptive Sensations

The proprioceptive sensations arise from the deeper tissues of the body, principally from the muscles, bizaments, bones, tendans, and joints. Proprioception has both a conscious and an unconscious
component. The conscious component travels with the fibers subserving fine, discriminative touch; the unconscious component forms the spinocerebellar pathways. The conscious proprioceptive sg
that can be tested chinically are mation, position, vibration, and pressure.

ANATOMY o , ‘ o | 13) Use the scroll bar
The primary receptors for proprioception, or kinesthesia, are the muscle spindles. Other peripheral sense organs dealing with proprioception are located inf

Pacinian corpuscles. These respond to pressure, tension, stretching or contraction of muscles fibers, joint movement, changes in the position of the body tO Scro” through the
play a contributory role. Proprioceptors are essential for the normal coordination and grading of muscle contraction and the maintenance of equilibrium. C

myelinated fibers from the periphery to the first order neuron in the dorsal root ganglion {DRG) and then via the medial division of the posterior root (Figurd text

the ipsilateral fasciculi gracilis and cuneatus, and ascend to the nuclei gracilis and cuneatus in the lower medulla, where a synapse occurs. Axons of the se *
fibers, and then ascend in the medial lemniscus (ML) to the thalamus {Figure 33.1). The somatotopic organization in the posterior columns and lemniscal pathways is the same as for light touch (Figure 32.3).
Other DRG fibers subserving kinesthesia synapse in the dorsal horn, and then ascend in the dorsolateral funiculus to the lateral cerdcal nucleus, where they join the ML. The thalamoparistal radiations then
g0 through the posterior limb of the internal capsule, and the fibers are distributed to the cortex.

Proprioceptive impulses from the head and neck enter the central nervous system with the cranial nerves. Many terminate on the mesencephalic root of the trizeminal nerve; others accompany motor nerves
from the muscles they supply. Impulses probably reach the thalamus through the ML.

SENSES OF MOTION AND POSITION

The sense of motion, also known as the kinetic or kinesthetic sense, or the sensation of active or passive movement, consists of an awareness of motion of various parts of the body. The sense of position, or
posture, is awareness of the position of the body or its parts in space. These sensations depend on impulses arising as a result of motion of the joint and of lengthening and shortening of the muscles. Motion
and position sense are usually tested together, by passively moving a part and noting the patient’s appreciation of the movement and recognition of the direction, force, and range of movement; the minimum
angle of movement the patient can detect; and the ability to judge the position of the partin space. In the lower extremity, testing usually begins at the metatarsophalangeal joint of the great toe, in the
upper extremity at one of the distal interphalangeal joints. If these distal joints are narmal there is no need to test mare proximally. Testing is done with the patient's eyes closed. Itis extremely helpful to
instruct the patient, eyes open, about the responses expected before beginning the testing. No matter the effort, nonsensical replies are frequent. The examiner should hold the patients completely
relaxed digit on the sides, away from the neighboring digits, parallel to the plane of movement, exerting as little pressure as possible to eliminate clues from variations in pressure.

P.445
If the dizit is held dorsoventrally, the erip must be firm and unwavering so that the pressure differential to produce movement provides no directional clus. The patient must relax, and not attempt any ac tive
movement of the digit that may help to judge its position. The part is then passively moved up or down, and the patient is instructed to indicate the direction of movement from the last position (Figure 33.2).
Even when instructed that the response is bwo alternative, forced choice, up or down, some patients cannot be dissuaded from reporting the absolute position (e.g., down), sven if the movement was up
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Proproceptive Sensations

detected. There iz some rise in the threshald for movement and position sense with advancing age.
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