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A Study of Manipulative Treatments for Musculoskeletal Problems Applying
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Objectives: To review recent findings from physiologic research about the nature of proprioceptive spinal refiex, proposed explanation for mechanisms
of musculoskeletal problems associated with propriceptive dysfunction and techniques controlling this problem.

Methods: MEDLINE databases were searched using various combinating of the keywords proprioception, spinal reflex, somato-somatic reflex, spinal
manipulation, muscle spindle, Golgi-tendon organ, along with searching the related articles and textbooks.

Results and Conclusion: Proprioceptors(muscle spindle, Golgi-tendon organs) monitor the position of joints, tension in tendons and ligaments, and the
state of muscular contraction. Disturbed activity of proprioceptive spinal reflex can cause chronic state of increased muscle stiffness, pain, deficiencies
both in muscle coordination and propioception, and so on. All kinds of techniques that control proprioceptive primary afferent neurons can affect the
motor control system and evoke changes in the neuromuscular system.
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Fig. 1. Components of the Stretch Reflex.
(a)Diagram of the activities in a stretch reflex.
{b)Structure of a muscle spindle
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Fig. 2. The Function of Gamma Motor Neurons.

83



AFNAFUA A A1 A2z

Xog 24ol9 g FH3| A XA Hol #
A SHYS A F Ak 8, T FAL A
Z(muscle spindle afferent)S & &3] g
Tz AUE 27hE iy 9A G (cortical area)
€ ZEY 2R ANA7 Tl FARLEA ZA
o} 529 AR wf- FoF A8S FY,
ojFX FOF IWF A
afferent) 9] 7|52
ASBZ y-motoneuroned] FAHE AFEL I
7z} (proprioception) & $-% %73 (motor control) ol
Z923% 943e Ft} y-motoneuroneS HZ Y E 9
31314 A B (descending information), BAZXE <)
HIAl A H (reflex input from joint), 253 HH9
FAIA 444 HH(muscle and skin receptor
afferent) & Lol o5& ¥ 8= premo-

toneuronal systemQ 24} ZAE &P

A7 (muscle spindle

< 7y-motoneurone reflexo] &J& =

2) 2X|49HAK Golgi-tendon reflex)

) Bl BoAE A B Ao
Agith ol WAL BYAE A% F471E FAQ]

=2
P(Golgi-tendon organ)o]zt ¢ AAELR

A
2A9E% Ase ZR4EC 42 o A
35el b #4474¢ B A3 WG Db

afferentE A4 E-ZZ}(ventral root)olA AL 37|

&S 2R FFAZEEEA e oA
3 AANZLES A (Fig3 FZ). oIt §
ALYl & O & dE 23 AwkAl(reverse
myotatic reflex)oltt. 2 %3101 Z/NETE o
motoneurone®] A= Z45E AAAIIL, HEo
oA W a—motoneurone°ﬂ 3§ QA7) BAhEe 2
FFo] Zhetp.

I8y, ol¥gx Adidl A¥ F2 HA(high
threshold) & el WHg3te +&A 2o HZ A

ox rif

4>

84

T Bomo

) ; o Gotg tendon

inhititory
irferneuran

=~ Alfgha mielot
neston

Fig. 3. Circuitry of the reverse myotatic reflex
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Fig. 4. Schema of the sensory pathways that could modulate ¥ motomeuron discharge.
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