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Spinal Reflex Attenuation Associated With
Spinal Manipulation

J. Donald Dishman, DC, MSc, and Ronald Bulbulian, PhD

Study Design. This study evaluated the effect of lum-
bosacral spinal manipulation with thrust and spinal mobili-
zation without thrust on the excitability of the alpha mo-
toneuronal pool in human subjects without low back pain.

Objectives. To investigate the effect of high velocity,
low amplitude thrust, or mobilization without thrust on
the excitability of the alpha motoneuron pool, and to
elucidate potential mechanisms in which manual proce-
dures may affect back muscle activity.

Summary of Background Data. The physiologic mech-
anisms of spinal manipulation are largely unknown. It has
been proposed that spinal manipulation may reduce back
muscle electromyographic activity in patients with low
back pain. Although positive outcomes of spinal manip-
ulation intervention for low back pain have been reported
in clinical trials, the mechanisms involved in the amelio-
ration of symptoms are unknown.

Methods. In this study, 17 nonpatient human subjects
were used to investigate the effect of spinal manipulation
and mobilization on the amplitude of the tibial nerve Hoff-
mann reflex recorded from the gastrocnemius muscle.
Reflexes were recorded before and after manual spinal
procedures.

Results. Both spinal manipulation with thrust and mo-
bilization without thrust significantly attenuated alpha
motoneuronal activity, as measured by the amplitude of
the gastrocnemius Hoffmann reflex. This suppression of
motoneuronal activity was significant (P , 0.05) but tran-
sient, with a return to baseline values exhibited 30 sec-
onds after intervention.

Conclusions. Both spinal manipulation with thrust and
mobilization without thrust procedures produce a pro-
found but transient attenuation of alpha motoneuronal
excitability. These findings substantiate the theory that
manual spinal therapy procedures may lead to short-term
inhibitory effects on the human motor system. [Key
words: back pain, electromyography, H-reflex, mobiliza-
tion, spinal manipulation] Spine 2000;25:2519–2525

The exact mechanism underlying the neurophysiologic
effects of spinal manipulation has yet to be determined.
Mechanically, spinal manipulation has been postulated

to relieve mechanical nerve compression at dorsal and
ventral rami.12 Results of recent investigations suggest
that spinal manipulation may produce hypoalgesia by
activation of a central control mechanism.35 Other in-
vestigators have postulated that spinal manipulation
may produce a stretch reflex from joint capsules that may
lead to inhibition of muscle spasm.22 Thus, although
spinal manipulation may lead to a reduction in pain for
many patients with low back pain and muscle spasm, the
specific mechanism is unknown. Spinal mobilization
without a manipulative thrust also is a commonly used
conservative technique in the management of patients
with low back pain. As with manipulation, the clinical
efficacy of mobilization procedures are reported in the
literature. However, the physiologic mechanisms are
largely unknown.22,33

A recently proposed mechanism for the attenuation of
pain after spinal manipulation is that the procedure elic-
its an inhibitory stretch reflex response generated from
the capsules of the zygapophysial joints.22 In support of
this neurophysiologic mechanism, Indahl et al,22 using a
porcine model, reported that distension of the zygapoph-
ysial joint by injection of physiologic saline reduced the
amplitudes of motor unit action potentials recorded
from the paraspinal musculature. Specifically, mechani-
cal perturbation, such as spinal manipulation, may initi-
ate afferent discharges from cutaneous receptors, muscle
spindles, mechanoreceptors, and free nerve endings in
the zygapophysial joint capsule and the ligaments of the
spine.22,34 These afferent discharges may synapse on in-
hibitory interneurons to inhibit alpha motoneuron pools
of the paraspinal musculature.22

The data in support of the inhibitory stretch reflex
response are equivocal. Recent reports indicate that an
excitatory reflexive discharge of paraspinal muscles oc-
curs as a consequence of spinal manipulative therapy.19

This result has been attributed to a reflexive primary
afferent discharge of various receptors, such as joint
mechanoreceptors and muscle spindles.19 Some investi-
gators have reported inhibitory effects on the motoneu-
ron pool as a consequence of spinal manipulation,9,10,25

whereas others report excitatory effects on the human
motor system.19,31,32 Thus, a paradox has developed in
the investigation of the mechanism that spinal manipu-
lation may exert on the excitability of the motoneuron
pool. This apparent paradox is further promoted by the
fact that most of the individual mechanoreceptors in spi-
nal and paraspinal structures3,13 produce excitatory dis-
charges when stimulated.30
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Currently, no clear consensus exists on whether spinal
manipulative therapy evokes an overall excitatory or in-
hibitory response from motoneurons. At this writing,
few reported studies evaluate the effect of lumbar spine
manipulative procedures on the excitability of alpha
motoneurons.

In the current study, the effect of lumbar spine manip-
ulation on the excitability of the motoneuronal pool was
examined in human subjects using the tibial nerve Hoff-
mann reflex (H-reflex) technique.20 The tibial nerve H-
reflex response provides a neurophysiologic index of al-
pha motoneuron pool excitability as a consequence of
lumbosacral spinal manipulation, as Ia afferents from the
triceps surae muscle activate the alpha motoneuron pool
of the lumbosacral spine. Thus, the amplitude of the
tibial nerve H-reflex response is reduced or enhanced if
activation of proprioceptive afferents after lumbosacral
spinal manipulation inhibits or excites the alpha mo-
toneuron pool, respectively. Monitoring the amplitude
of the tibial nerve H-reflex at various time points after
lumbosacral spinal manipulation may provide addi-
tional insight concerning the neurophysiologic mecha-
nisms underlying spinal manipulation.

The purpose of this study was to determine the effect
of lumbosacral spinal manipulation on the excitability of
the motoneuron pool. This information was ascertained
by comparing changes in the amplitude of the tibial nerve
H-reflex after both spinal manipulation procedures using
manual thrusts and spinal mobilization without manual
thrusts.

Methods

Participants. All experimental procedures described were re-
viewed and approved by the Institutional Review Board. For
this study, 17 volunteers (10 men and 7 women) were recruited
from a college student population and assigned to one of two
experimental groups: 1) spinal manipulation with thrust
(n 5 10) or 2) spinal mobilization without thrust (n 5 7).
Participants ranged in age from 20 to 43 years (average, 28
years) and had no history of peripheral neuropathy or radicu-
lopathy. All the participants were screened neurologically by
one clinician before the initiation of the experiments.

Experimental Design. All manipulation and mobilization
procedures were performed by one clinician. Group 1 partici-
pants received lumbar spinal manipulation with thrust. Group
2 participants were subjected first to spinal mobilization with-
out thrust, and then in a subsequent session (within 1 hour) to
lumbar spine manipulation. The general method for data col-
lection in both studies was the same. M-wave and H-reflex
responses were recorded from the gastrocnemius muscle. For
both procedures, the H/M recruitment curve was performed
according to the method of Hugon and determined at the be-
ginning of the experimental session.20 Before spinal manipula-
tion or mobilization was performed, the amplitude of 10 max-
imum H-reflexes were recorded as prebaseline values. After the
group-specific treatment, maximal H-reflexes were evoked im-
mediately after intervention, then at 5, 10, 15, and 20 minutes

after treatment. At the completion of H-reflex testing, the post-
treatment maximal M-wave response was recorded.

H-Reflex Methods. The tibial nerve H-reflex general method
as described by Hugon was used.20 The participants were
placed prone on a treatment table with the right foot secured
lightly to a plate to maintain a 90° angle of the foot to the tibia.
The tibial nerve was stimulated in the popliteal fossa using a
0.5 msec square wave pulse delivered by a constant voltage
stimulator (Grass S88; Grass Instruments, W. Warwick, RI).
The cathode-stimulating electrode (10-mm self-adhesive, pre-
gelled, Ag-AgCl) was positioned in the popliteal fossa at the
optimal location for evoking an H-reflex in the gastrocnemius
muscle. The optimal location for the cathode was defined as the
site in the popliteal fossa at which a slightly suprathreshold stim-
ulus for evoking an H-reflex did not evoke an M-wave response.

The anode-stimulating electrode was placed 10 cm proxi-
mally to the cathode on the posterior thigh. The electromyo-
graphic (EMG) response of the gastrocnemius muscle was re-
corded using 10-mm bipolar self-adhesive, pregelled, surface
disposable Ag-AgCl electrodes. The Braddom and Johnson
method7 of electrode configuration was used to ensure consis-
tent placement of recording electrodes over the gastrocnemius
muscle across subjects. The EMG signal was bandpass filtered
(10 Hz to 1 kHz) and amplified using an EMG amplifier system
(Grass P511; Grass Instruments). The peak-to-peak EMG val-
ues (EMG amplitudes) of M-wave and H-reflex responses evoked
in the gastrocnemius muscle were recorded with a digital oscillo-
scope (Tektronix TDS 420; Tektronix Inc., Beaverton, OR).

Maximal M-Wave and H-Reflex Responses. To assess
alpha motoneuron pool excitability of the lumbosacral spine,
this study used the tibial nerve H-reflex technique. Electrical
stimulation of the tibial nerve at low stimulus intensities pref-
erentially recruits Ia afferents and evokes a monosynaptic reflex
response with a latency of 30 msec on the average (H-reflex
response). With increasing stimulation intensity, the alpha mo-
toneuron axons are activated, producing a direct muscle re-
sponse with a latency of 5 ms on the average (M-response). The
H/M recruitment curve describes the activation of the Ia affer-
ents (H-reflex amplitude) and alpha motoneuron axons (M-
wave amplitude) as a function of stimulus intensity. The max-
imal M-wave amplitude represents activation of the entire
alpha motoneuron pool. The H/M max ratio reflects the pro-
portion of the alpha motoneuron pool recruited by Ia afferents
and is used as a functional index of alpha motoneuron pool
excitability.20

The H/M recruitment curve was generated by increasing
stimulus intensity from subthreshold to the maximum in 5-V
increments.20 The maximal M-wave was defined as the plateau
in EMG amplitude that occurred in response to three successive
5-V increments of stimulus intensity. To determine the stimulus
intensity for evoking maximal H-reflexes, stimulus intensity
was increased in 2-V increments within the range of 65 V from
the apex of the H-reflex recruitment curve. This optimal stim-
ulus intensity for evoking maximal H-reflexes was not adjusted
for the remainder of the experimental session. The mean EMG
amplitudes of 10 maximal H-reflexes were recorded as a pre-
intervention baseline.

Spinal Manipulation With Thrust Procedures (Group 1).
After collection of 10 prebaseline H-reflexes, participants in
group 1 were administered a bilateral L5–S1 spinal manipula-
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tion procedure. The spinal manipulative procedures performed
consisted of high-velocity, low-amplitude manipulation, as
commonly performed by practitioners of chiropractic and os-
teopathy.14,18,19 The force applied to the spine in these proce-
dures is reported to be delivered in approximately 200 msec,18

with linear vertebral displacements less than 10 mm.14 These
procedures consist of “side-posture” lumbar spine manipula-
tion. The manual force, or thrusts, to the zygapophysial joint
are applied at the end of the physiologic range of joint motion
and extend into the so-called “paraphysiologic zone” of joint
motion.28 The paraphysiologic zone is defined as the end point
range of motion, in which a joint can be forced passively with-
out any deleterious effects.28

In these procedures, the clinician provided a manual contact
on the tissues overlying the lumbar zygapophysial joint. With
the right-hand Cartesian orthogonal coordinate system of
movement used as a reference,36 manual tension was increased
slightly by providing 1uY-axis translation (axial distraction)
to the spine, coupled with a 6uY-axis rotation force, thereby
increasing the mechanical load on the soft tissues. Once tissue
tension was maximized, a high-velocity (typically less than 200
msec),18 low-amplitude impulsive force was applied. The pri-
mary force vector applied to the zygapophysial joint was 1uZ-
axis translation, (posteroanterior) with a secondary vector con-
sisting of 6uY-axis rotation (right or left axial rotation).

On completion of the procedure, the participants were re-
turned immediately to the prone relaxed position for data ac-
quisition. Maximal H-reflexes were evoked 0 to 100 seconds
after manipulation in 10-second intervals. The EMG ampli-
tudes of 10 maximal H-reflexes were recorded at 5, 10, 15, and
20 minutes after treatment. The H-reflexes were evoked at a
rate of 0.1 Hz.

Mobilization Without Thrust Followed by Spinal Ma-
nipulation With Thrust Procedures (Group 2). In the mo-
bilization procedure, used with participants in group 2, manual
contact was applied to the joints of the lumbosacral spine.
However, no thrust was applied. Except for the manipulative
thrust, the mobilization procedures did not differ from the ma-
nipulation procedures. Nonforceful manual excursion of the
zygapophysial joint to the passive end point range of motion is
considered an aspect of therapeutic mobilization procedures.
The intention of the mobilization posture was to replicate the
manipulation posture accurately except for the application of
the high-velocity thrust. On completion of the mobilization
procedure, the participants were returned immediately to the
prone relaxed position for data acquisition of maximal H-
reflexes in accordance with the experimental design.

At the completion of a 20-minute period after the mobiliza-
tion procedure, the EMG amplitudes of 10 maximal H-reflexes
were recorded in the same way as for the spinal manipulation
procedures. Within an additional 1 hour after mobilization
without thrust, the group 2 participants were administered a
bilateral L5–S1 spinal manipulation procedure as performed
on group 1 participants to obtain a repeated measures within-
group analysis trial. This combination of procedures in group 2
provided for an internal control by which the effects of the two
different procedures could be compared in one particular
participant.

On completion of the spinal manipulation procedure, the
participants were returned immediately to the prone relaxed
position for maximal H-reflex recording in accordance with the
experimental design. At the completion of a 20-minute period

after the spinal manipulation procedure, the EMG amplitude
of the maximal M-wave response was recorded.

Statistical Analysis. The ratio of Hmax/Mmax was used as the
dependent variable for both studies, because this ratio allows
for a comparison of compound muscle action potentials de-
rived from direct nerve stimulation (M) and those resulting
from alpha motoneuronal excitation.20 Data from the partici-
pants in group 1 (n 5 10) were submitted to a one-way re-
peated measures analysis of variance (ANOVA), with a priori
contrasts that compared all postmanipulation time points to
the premanipulation baseline. The H/Mmax data from group 2
(n 5 7) were submitted to a 2 (condition: manipulation/
mobilization) 3 7 (time) completely within-group ANOVA. A
split-plot ANOVA model (treatment 3 time) for maximal M-
wave responses was performed to determine any possible
changes in the EMG recording environment from the beginning
to end of the experimental session.

Results

Group 1
The attenuation of the H-reflex was transient, with a
return to baseline values by 30 seconds after manipula-
tion (Figure 1). There was a significant decrease in the
H/Mmax ratio measured 10 seconds after the spinal ma-
nipulation (F[1,9] 5 23.51; P , 0.01). The a priori con-
trast comparing 20-second postmanipulation and pre-
manipulation values also was significant (F[1,9] 5 5.71;
P , 0.05). Although H/M max values at 30 seconds was
depressed with respect to premanipulation values, this
decrease failed to achieve traditional levels of signifi-
cance (F[1,9] 5 4.04; P , 0.08). The H-reflex amplitude
remained normal at 5, 10, 15, and 20 minutes after spi-
nal manipulation.

Group 2
There was a significant time main effect (F[6,36] 5
10.92; P , 0.01). The condition main effect and time by
condition interaction (F[1,6] 5 1.18; P , 0.33 and
F[6,36] 5 1; P , 0.443, respectively) were not signifi-
cant. These results indicate that although the general
time course of H/Mmax of group 2 is similar to that of
group 1, data from the mobilization condition were not
appreciably different from that from the spinal manipu-
lation treatment (Figure 2).

Figure 1. Mean H/Mmax 6 SE over time (n 5 10) for group 1. A
priori contrasts comparing spinal manipulation to all times are
shown. Postmanipulation showed significant decreases in H/Mmax
at 10 and 20 seconds after manipulation.
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In an attempt to replicate the findings of group 1,
group 2 data were collapsed across conditions and sub-
mitted to a one-way repeated measures ANOVA, with a
priori contrasts comparing the pre-H/Mmax data with
that from all time points afterward. As with group 1, the
analysis showed a significant drop in H/Mmax immedi-
ately (10 seconds) after mobilization/manipulation
(F[1,6] 5 23.78; P , 0.01). Furthermore, the effect re-
mained significant at 20, 30, 40, and 50 seconds (P ,
0.01, 0.02, 0.03, and 0.05, respectively), and the effect at
60 seconds compared with the precontrast value ap-
proached traditional levels of significance (P , 0.06).
Although a direct comparison cannot be drawn between
this data and that from group 1 because the data gener-
ated reflect a combination of mobilization and manipu-
lation effects, which may be additive, it is encouraging to
note that the overall time course effect can be replicated.
Again, the H-reflex amplitude remained normal at 5, 10,
15, and 20 minutes after spinal manipulation.

For both groups, the maximal M-wave responses re-
corded at the beginning and end of the experimental
session were not significantly different. These data indi-
cate that the EMG recording environment was main-
tained throughout the experimental session. Therefore,
the significant decreases in H/Mmax values observed in
the study reflected decreases in alpha motoneuron pool
excitability.

Discussion

The results of this study indicate that high-velocity, low-
amplitude lumbosacral spinal manipulative procedures
lead to short-term attenuation of alpha motoneuronal
activity, as quantified by H-reflex amplitude changes.
Additionally, the reported data suggest that the relative
contribution that receptors stimulated by participant
body positioning (mobilization) may exert on the excit-
ability of the motoneuron pool is of significance. These
data indicate that the combination of body positioning
and dynamic thrust application appears to exert a
greater inhibitory influence on alpha motoneuronal ac-
tivity collectively than the procedures performed singu-

larly. The authors therefore suggest that cutaneous re-
ceptors, muscle spindles, and joint mechanoreceptors all
may contribute individually or in concert to attenuation
of alpha motoneurons as a consequence of spinal manip-
ulation and mobilization.

The similarity in magnitude between alpha motoneu-
ron excitability attenuation resulting from manipulation
and mobilization was unexpected. This finding suggests
that cutaneous receptors, muscle spindles, and Golgi ten-
don organs rather than velocity-dependent joint mech-
anoreceptors may contribute to most of the afferent dis-
charge to the inhibitory interneuron pool. As such, the
current findings suggest that the velocity and force of the
manipulative thrust may be of little significance with re-
spect to reflexive inhibition of the motoneuron pool.

The data from this study appear to be consistent with
the findings of previous investigators, who have reported
that reflex activation of paraspinal muscles as a sequel to
spinal manipulation did not differ when thrusts pro-
duced an “audible” response to the manipulative force.17

The manipulative procedure often yields an “audible”
release from the joint. This audible response may repre-
sent a release of synovial gases from the zygapophysial
joint. However, this phenomenon is of equivocal signif-
icance to the effectiveness of the procedure.8,17 In effect, the
current findings support the concept that the force and ve-
locity of the therapeutic thrust may not be the most crit-
ical factor in altering motoneuron pool excitability.

The major hypothesis of this investigation is that spi-
nal manipulation reduces the excitability of spinal cord
motoneurons. The clinical consequence of motoneuron
attenuation is unknown. It is reasonable to propose that
a secondary consequence of this reduced excitability is
that the so-called “pain–spasm–pain” cycle may be dis-
rupted. The results of this investigation indicate that in-
hibition of motor neurons is a short-term consequence of
spinal manipulative procedures, lasting a maximum of
20 to 30 seconds.

The current findings are in general agreement with
those previously reported after sacroiliac joint manipu-
lation.25 Murphy et al25 reported findings of motoneu-
ron suppression after sacroiliac manipulation, but their
data indicates a longer duration of inhibition than re-
ported in the current study. This difference in duration
may be attributable to the discharge properties, quantity,
and distribution of mechanoreceptors of the relatively
large, less mobile, sacroiliac joint as compared with those of
the smaller, more mobile lumbar zygapophysial joints.

It has been reported in the literature that individuals
who experience low back pain are likely to have an ab-
normal increase in EMG activity of the erector spinae
muscles.2,4,5,26,27,29 It has been hypothesized that noci-
ceptive afferent stimuli generated from various spinal
and extraspinal tissues produce a facilitation of alpha
motoneurons.26 This facilitation is thought to lead sub-
sequently to a state of hypertonicity or spasm of the
innervated back muscles. Thus, the patient with low
back pain may have a perpetuation of pain by the so-

Figure 2. Mean H/Mmax 6 SE over time (n 5 7) by condition for
group 2. The analysis of variance (ANOVA) showed no effects
involving condition. However, the time effects were similar to
those reported for group 1. A priori contrasts showed significant
premanipulation versus all times postmanipulation (chiropractic
manipulative therapy) except at 60 seconds (P , 0.06).
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called “pain–spasm–pain” cycle.26 Although this con-
cept is controversial and its existence perhaps equivocal,
it is plausible that chronic muscle activation or spasm
caused by pain predisposes individuals to a perpetuation
of cyclic reflex activation.22

Recent investigators have reported that various types
of stimuli, such as electrical stimulation and distention of
the zygapophysial joint capsules with physiologic saline,
produce a reduction in the motor unit action potential
amplitude of the multifidus and longissimus muscles.22

In the current investigation, spinal manipulation–
induced activation of primary afferent discharges re-
sulted in a similar action (i.e., elicitation of short-term
reflex inhibition of alpha motoneuronal excitability).

Although most of the primary afferent discharge gen-
erators (mechanoreceptors) are thought to be excitatory,
the overall effect produced by the manual therapy proce-
dures performed in this study was inhibitory. These data
appear to be somewhat paradoxical because a summated
discharge of excitatory receptors would be expected to
produce excitatory effects. One plausible explanation of
the paradox may lie in the time course, or latency, of the
evoked responses. Herzog18 reported the observation of
one subject with back pain who was deemed to have
baseline (premanipulation) hypertonicity of paraspinal
musculature, as evidenced by elevated surface electro-
myographic amplitudes. In that subject, it was observed
that during the manipulative procedure, a reflex activa-
tion of increased EMG activity was recorded, with a
subsequent near quiescence of baseline EMG activity
within 1 second.18 This latency of postmanipulation in-
hibitory effects is consistent with the current findings of
short-term reflex inhibition after spinal manipulative pro-
cedures. Although the primary afferent discharges evoked
by spinal manipulation and mobilization may be excitatory
initially (less than 500 msec after manipulation),19 the
overall response appears to be one of reflex inhibition.

The current data indicating reflex inhibition were re-
corded in nearly the same time course as the inhibition of
EMG in the hypertonic subject reported by Herzog,18 in
which it was noted that the reflex inhibition, or near
quiescence of EMG activity, was recorded approxi-
mately 1.5 to 2 seconds after manipulation. The current
H-reflex data were recorded within a 10-second period
after spinal manipulation procedures. For this reason,
the data likely show a late, but pronounced, sequel to
excitatory primary afferent discharge to the internuncial
pool of the spinal cord. Therefore, it is suggested on the
basis of the current data and the findings of Herzog et
al19 that spinal manipulative procedures exert a pro-
found influence on motoneuron excitability, with conse-
quences that lead to reflex inhibition.

As a possible physiologic explanation of the current
findings, spinal manipulative procedures may produce
“aftereffects,” or changes in sensory discharge rates, pre-
dominantly in Ia afferents, that occur in response to an
alteration in a muscle’s history of activation and length
changes.15 The time course of aftereffects ranges from 2

to 400 seconds, with maximum effects typically encoun-
tered at 50 seconds.11,15 Because the extremity and
paraspinal muscles3,13 maintain a relatively high density
of spindles, the potential muscle stretch stimulus im-
posed by spinal manipulation and mobilization proce-
dures may alter the mechanical state of muscle spindle
receptors, leading to reflex inhibition of motoneurons.

Postactivation depression is another mechanism that
may be involved in postmanipulation inhibition. Depres-
sion of the Ia–motoneuron synapse after a previous activa-
tion of a stretch reflex arc is a well-documented neurophys-
iologic response known as postactivation depression.1,6,21

Regardless of the exact mechanism, the available re-
ports concerning the effects of spinal manipulative pro-
cedures on motoneuron pool excitability clearly show
inhibition of motoneurons that is persistent in na-
ture.9,10,25 Moreover, the inhibitory effects of manipula-
tive procedures occur with a time course similar to that
of other aftereffects phenomena reported in the litera-
ture.16 In the case of spinal manipulation, the impulsive
thrust likely leads to profound, but short-term, inhibi-
tion of alpha motoneurons. However, the contribution
of mechanoreceptors discharged by the manipulative
thrust appears minimal.

A limitation of the current study stems from the use of
the gastrocnemius muscle H-reflex effects as an index of
motoneuronal excitability relative to lumbar spine mus-
culature. The technique was used because the tibial nerve
motoneuronal pool originates from the same spinal level
as that of the segmental paralumbar musculature.

It should be noted also that these data were collected
from healthy participants with no low back pain, and as
such, should be interpreted with caution relative to the
possible effects in patients with back pain. The response
in those patients should be studied in the future to deter-
mine whether similar attenuation of motoneurons is ob-
tained. Additionally, the possible secondary effects that
reduction of motoneuron excitability may have on the
muscles of the lumbar spine also should be investigated
in the future.

Key Points

● The physiologic mechanisms that spinal manip-
ulation exerts on the human motor system are
largely unknown.
● Spinal manipulation and mobilization therapy
has been postulated to intervene in the “pain–
spasm–pain” cycle exhibited by many patients with
low back pain.
● Spinal manipulation and mobilization produces
a profound but transient attenuation of alpha mo-
toneuronal excitability.
● The findings from this study suggest that manual
spinal therapies may lead to short-term inhibition
of human motoneurons.
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Several types of manipulations are long used as therapeu-
tic methods for treatment of various spinal disorders, with
various rates of success. The rationale and justification for
the utilization of any therapy should be solidly founded in
the known infrastructure of human anatomy and physiol-
ogy. The authors describe a neurophysiologic study in
which the H-reflex was used to evaluate the effectiveness of
lumbosacral spinal manipulation with thrust and mobiliza-
tion without thrust on healthy human subjects. They found
that such therapy results in extremely short period of motor
units inhibition, e.g., muscle relaxation.

With this initial data, one must forge forward to an-
swer the next set of questions to formulate the scientific
justification for manipulation/mobilization therapy.

Does such therapy also inhibit motor units in patients
with muscle spasms secondary to disorders? What kind
of disorders are responsive to such therapies, and what
disorders are not? Is the therapy more effective and
longer lasting in patients with muscle spasms? And, if so,
how often should it be applied? Would such therapies
solve the problem or only provide a temporary but drug-
free relief from muscle spasms?

Without the answers to the above questions, manipu-
lation/mobilization therapy will continue to have highly
variable rates of success, similar to other methods that
did not receive full scientific evaluation to pinpoint their
operating principles, applicability, effectiveness, and
possible risk.
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