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Time Course Considerations for the Effects of Unilateral
Lower Cervical Adjustments with Respect to the
Amelioration of Cervical Lateral-Flexion Passive End-Range

Asymmetry

DALE NANSEL, Ph.D.,* ANNE PENEFF, D.C.,t EDWARD CREMATA, D.C..f AND
JOANNE CARLSON, R.N.§

ABSTRACT

The 1niual effecuveness as well as the temporal sta-
bility of the effect of cervical spinal manipulation with
respect to the amelioration of goniometncally venfied
cervical lateral-flexion passive end-range asvmmetry
was examined. Responses of two groups of pain-free
subjects were compared: a) those exhibiting end-range
asvmmetries of greater than 10° who. 1n addition, had
suffered previous neck trauma. and: b) those who hap-
pened to exhibit end-range asymmetrnies of greater than
10° but who had no history of prior neck trauma. All
subjects received a single lower cervical adjustment
delivered to the side of most-restricted end-range. and
goniometric reassessments were performed 30 min. 4
hr. and 48 hr following the adjustment. A dramatic
amelioration of asvmmetry was observed in both groups
at 30 min and 4 hr postmanipulation. Furthermore.
the magnitudes of these short-term effects were similar
for the two groups. However. by 24 hours. a difference
in the temporal responses of the groups had become
readily apparent. By 48 hours, the difference was even
more striking: whereas |4 of 16 of the subjects with no

previous neck trauma continued to exhibit asymmetries
of less than 10° (mean = SEM = 3.8 + 1.0°), 12 of the
16 subjects with previous neck trauma had regained
asymmetries of greater than 10° (mean + SEM = 1] .4
+ 1.7°). These results indicate that among asympto-
matic (pain-free) individuals. the mere presence of pas-
sive end-range asvmmetry as well as the magnitude of
the short-term ameliorative effect of cervical manipu-
lation do not distinguish these two categories of sub-
jects. On the other hand. over long periods of time
following manipulation, there appears to be a tendency
of individuals who have suffered previous neck trauma
to reestablish their aberrant cervical motion character-
istics. The possible clinical relevance of these findings
1s discussed. and suggestions put forth regarding the
definition of ¢hronic cervical motion dysfunction. Pos-
sible mechanisms (e.g.. spinal learning) which may be
responsible for this condition are also addressed. (J
Manipulative Physiol Ther 1990: 13:297-304).

Keyv Indexing Terms: Cervical Spine, Motion. Chi-
ropractic.

INTRODUCTION

Results of previous investigations carried out in this
laboratory (1) have demonstrated a rather robust. albeit
shon-term. side-specific effect of unilateral lower cer-
vical adjustments with respect to the amelioration of
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goniometrically verified cervical lateral-flexion passive
end-range asvmmetry. Although adjustment-induced
effects observed in those earlier experiments were highly
consistent based on goniometric reassessment per-
formed 30 min posttreatment. no information was
obtained with regard to the stability of the effect over
longer periods of time following cervical manipulation.

Subsequent to our original report. results of pilot
investigations (unpublished) had suggested that certain
subjects. in particular those who had suffered previous
neck trauma (e.g.. whiplash) from 1-8 years earlier.
tended to regain close to their original degrees of end-
range asvmmetry within 24 to 48 hr following treat-
ment. Therefore. in the study reported here. the imuial
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effectiveness as well as the temporal stabilities of the
effects of lower cervical adjustments were directly com-
pared in two groups of subjects: a) those exhibiting
cervical lateral-flexion passive end-range asymmetries
of 10° or greater who. in addition. had an established
history of previous neck trauma and frequent episodic
neck stiffness, and: b) those who happened to exhibit
passive end-range asymmetries of 10° or greater on the
dayv of the experiment. but who reported no previous
neck trauma and only occasional episodes of noticeable
neck stiffness.

MATERIALS AND METHODS

Subject Selection Criteria

Chiropractic college students. about evenly divided
with respect to gender. and ranging from 23 to 48 vr of
age, were selected as subjects for the investigation. The
experiment included the following two groups of sub-
jects:

1. Those individuals who had suffered previous neck
trauma (e.g.. whiplash. sports related injuries.
falls. etc.) from 1-8 vears earlier, and who had
complained of frequent episodes (3-5 days per
wk) of neck “stiffness™ subsequent to the original
injury. Of 23 such subjects who volunteered for
the experiment, 16 were found to exhibit gonio-
metncally-confirmed cervical lateral-flexion pas-
stve end-range asymmetries of 10° or greater on
day | and were. therefore. included in the study.
None of these subjects reported neck pain, al-
though some (7 of 16) did report the sensation of
“neck stiffness™ on day | of the expenment.

2. Those individuals with no previous history of neck
trauma. and who reported onlv occasional epi-
sodes (less than | per wk) of mild to moderate
neck “stiffness.™ Thirtv-seven such subjects had
to be screened gomometrically in order to obtain
a balanced group of 16 who happened. on day |
of the experiment. to exhibit cervical lateral-flex-
ion passive end-range asymmetries of 10° or
greater. As with the other group. none of these
subjects reported significant neck pain, although
some (4 of 16) did report the sensation of neck
“stuffness.”

Goniometric Assessment

Cervical lateral-flexion passive end-range measure-
ments were performed using a Cyvbex EDI 320 Elec-
tronic Goniometer. The sensor of the goniometer was
placed on top of the subject’s head in neutral position,

and the subject was instructed to close his/her eyes and
relax. Subjects were also instructed to hold on to the
bottom of the chair seat in order to stabilize their
shoulders during the taking of the measures. Two left
and two right passive. alternating, lateral-flexion end-
range measures were then taken on each subject. The
two measures were averaged and the left vs. right dif-
ferences rounded to the nearest degree. In order to
avoid operator bias, the digital read-out unit (connected
to the sensor by a 5 foot cord) was kept out of view of
the experimenter in charge of passively manipulating
the subject’s head, and all measures were read and
recorded by another experimenter. The experimenter
in charge of passive manipulation was also kept blinded
with respect to subject category throughout the course
of the experiment. Subjects were instructed to return to
the laboratory for goniometric reevaluation at 30 min,
4 hr, 24 hr, and 48 hr following cervical manipulation.
All subjects were instructed not 10 receive any addi-
tional cervical manipulation or other forms of physio-
therapy for the 48 hr following the experimental ad-
justment, and not to engage in any “unusual” activities
(exercise, etc.) involving their necks, but to otherwise
carry on their normal daily activities.

Spinal Manipulative Procedures

Within approximately 15 min following initial goni-
ometric screening and subject selection (based on the
demonstration of a lefi-right passive end-range differ-
ence of 10° or greater), all subjects received a single
lower cervical adjustment (vertebral segments C6, C7
or T1) delivered to the goniometricallv-determined side
of most-restricted end-range. Cervical adjustments
identical to the type employed for previous studies (1)
were performed in the following manner.

The adjusting doctor. standing behind and slightly
toward the side to be adjusted, placed his stabilization
hand on top of the subject’s head, and the head was
flexed slightly in order to effect separation of the spi-
nous processes. The tip of the index finger of the contact
hand was then placed on the end of the spinous process
of the cervical vertebrae below the one to be adjusted.
Then the contact finger was moved up so that it fit
under and shightly lateral 10 the spinous of the vertebra
being adjusted.

The thumb of the contact hand was then placed on
the ramus of the jaw so that an arch was formed
between the thumb and index finger (spinous contact).
Using the stabilization hand, the head was then brought
back into a more relaxed position. and the stabilization
hand was then placed along the posterolateral portion
of the cervical spine opposite the side 10 be adjusted.



The chin was then elevated shghtly and the head flexed
laterally about 10-15° and rotated slightly towards the
side to be adjusted. The slack was then reduced (taken
to tension) by applving pressure on the spinous process
with the contact finger.

The thrust was made (high velocity) with contact
hand. The function of the stabilization hand was merely
to guide the motion of the head as the thrust was
applied. and not to pull the head back across the contact
finger. The thrust. which was made almost entirely with
a rotational motion of the wnst and forearm. acted 10
lift the spinous process upward while also moving it
anteriorlv and medially. Depending on the palpatorv
“impression” of the adjusting doctor, each subject re-
ceived a single adjustment directed at C6. C7 or T1
vertebral segment on the side of goniometncally veri-
fied most-restricted end-range. It should be noted. how-
ever, that this procedure almost always vielded multiple
“audibles,” suggesting multiple segment involvement.

Goniometric Data Analysis

Statistical comparisons of the magnitudes of left vs.
right end-range difference (asymmetry magnitudes) at
different times following treatment were performed
using a 2 X 5 repeated measures Analysis of Variance.

RESULTS

A brief review of results obtained from previous
investigations carried out in this laboratory is included
here for background purposes. For more details. see
Nansel et al. (1). A graphic depiction of the outcomes
of this earlier study is illustrated in Figure 1.

The results of this earlier experiment had indicated
that in otherwise asvmptomatic individuals exhibiting
significant cervical lateral-flexion passive end-range
asvmmetries. a single lower cervical adjustment. when
delivered to the most-restricted side of end-range. was
capable of consistently and markedly ameliorating the
magnitude of asymmetrv. at least over the relatively
short ime period investigated (i.e.. 30 min). Therefore.
the same adjustment procedure was used for the exper-
iment described in this report.

Goniometnic data obtained from this subsequent ex-
periment are shown in Table [. Cervical lateral-flexion
passive end-range asvmmetries prior to cervical manip-
ulation ranged in magnitude from 10° (minimum selec-
uon criteria) to 19°. Although the mean asymmetry
magnitude for the group of subjects with a history of
neck trauma was slightly higher than for the other group
on pretest. this difference did not meet .05 levels of
statistical significance.
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Figure 1. Pre-post passive cervical lateral-flexion goniometnic data
{expressed as degrees of lefi-nght asymmetry) obtained from four
groups of subjects: those which received no intervention between pre-
and post-goniometric testing (NO RX). those subjected to all prehim-
inarv palpatory and “set-up” procedures only (SET UP NO
THRUST), those in which the cervical adjustment was delivered only
1o the side of least restnicted range-of-motion (ADJ-LRS) and those
which received an adjustment only on the side of most restricteed
range-of-motion (ADJ-MRS). On pretest. all four treatment groups
exhibited mean cervical lateral-flexion end-range asvmmetries of
approximately 14°. As antcapated. NO RX and SET-UP NO
THRUST groups had not changed significanty on post-test 30 min-
utes later. Even though adjustments delivered to the side of least
restricted end-range caused a significant p < .025) reduction in the
mean asymmetry exhibited by that group. the magnitude of this effect
was onlv marginal compared 1o the dramatic amelioration of asym-
metry brought about when adjustments were Jdelivered 1o the side of
most restricted end-range. (Reprinted. by permission, from the Jour-
nal of Manipulative and Phyvsiological Therapeutics 1989: 12(6):419-
433)

As in earlier expenments. cervical adjustments were
found to induce significant amelioration of asymmetry
magnitudes in both groups of subjects at 30 min post-
treatment. This effect was maintained at 4 hours in
both groups as well. Even though there appeared to be
a shght tendency for this short-term effect to be less
marked in some of the subjects with previous neck
trauma, this difference did not meet .05 levels of signif-
icance for statistical compansons between the groups.

By 24 hours posttreatment, however. a clear and
statisticallv significant difference in the temporal re-
sponses of the two groups had become readily apparent.
This was due to the fact that whereas none of the 16
subjects without previous neck trauma exhibited end-
range asymmetries of greater than 10° by that time. 7
of the 16 subjects with a history of prior neck trauma
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TABLE 1. Cervical lateral-flexion passive end-range goniometric data obtained 15 min. prior to, and again 30 min. 4 hours, 24 hours,

and 48 hours following cervical adjustments.

Pretest:
ter.
Fie%or:?;sl-s?ve £t::lnd . POSTINGLS:
] M Cervical Lateral Flexion Passive End Range Measures
ange Measures (ogress)
(degrees)
-15 min
. 30 min 4 hrs 24 hrs 48 hrs
L R L/RA L R L/RA L R L/RA L R L/Ra L R L/RA
No previous neck trauma 48 38 10 48 48 0 51 53 2 49 47 2 49 52 3
{n=16) 50 32 18 49 51 2 51 50 1 50 49 1 48 49 1
52 38 14 51 49 2 53 50 3 53 50 3 52 47 5
37 49 12 49 49 4] 47 48 1 47 47 0 48 48 ]
31 49 18 48 48 0 47 48 1 48 49 1 46 49 3
37 52 15 51 52 1 53 52 1 52 43 1 53 53 0
53 41 12 53 54 1 54 54 0 52 51 1 51 52 1
54 41 13 52 54 2 53 54 1 56 55 1 57 56 1
48 59 " 57 58 1 58 58 0 56 57 1 55 58 3
46 29 17 47 42 5 46 42 4 40 48 8 39 46 7
51 B3 12 57 60 3 57 62 5 61 54 7 60 48 12*
38 28 10 39 39 0 38 37 1 39 37 2 39 37 2
38 20 18 7 M 3 38 35 3 37 33 5 37 35 2
49 36 13 47 A7 0 48 48 0 45 45 0 47 44 3
55 41 14 56 53 3 57 55 2 56 50 6 58 45 13*
32 43 1 41 44 3 41 43 2 44 42 2 42 47 5
Group (= SEM) 13.7 = 68 1.6+ .38 17+ .43 25+ 63 38x10
Means !
Previous neck trauma 36 48 12 39 47 8 40 49 9 36 51 15 37 51 14
(n=16) 53 34 19 52 49 3 51 47 4 52 37 15 51 35 16°
24 43 19 41 43 2 35 42 7 30 42 12 1 44 13°
41 56 15 55 55 0 55 55 0 53 54 1 53 53 0
43 27 16 42 M 1 44 39 5 43 26 17" 39 25 14°
43 28 15 42 37 5 43 39 4 43 37 6 38 34 4
38 23 15 38 37 1 39 38 1 39 27 12° 38 26 12°
38 48 10 48 48 0 49 50 1 45 49 4 31 4B 17°
32 43 1 43 44 1 44 44 0 44 43 1 44 44 0
48 31 17 a6 40 6 48 44 4 48 41 7 50 31 19*
37 48 1 46 47 1 43 48 5 ' 38 47 9 28 46 18°
33 52 19 49 51 2 36 49 3 38 51 13 37 52 15"
35 48 13 44 48 4 45 49 4 39 50 11 29 47 18*
43 25 18 42 a2 0 41 40 1 41 48 5 43 33 10"
58 41 17 59 52 7 57 50 7 59 53 6 59 48 11"
32 48 16 47 48 1 47 48 1 49 49 0 49 48 1
Group (= SEM) 152+ .74 27+ 63 35+ .68 84213 1M4+17

Means

had regained asymmetries of greater than_10° (note
astensks in Table 1).

Bv 48 hours. the difference between the two groups
was even more striking. All but four of the subjects with
previous neck trauma had regained asymmetries of
greater than 10°, whereas 14 of the subjects without
previous neck trauma continued to exhibit asvmmetries
of less than 10°. In fact, bv 48 hours posttreatment, the
mean asvmmetry magnitude exhibited by the group of
subjects with previous neck trauma was no longer sig-
nificantly different from that exhibited by the group
pnor to treatment. It is also important to note that for
this group. the reestablished motion restriction was. in
every case. on the same side as that observed originally,
prior to the adjustment. Graphic depiction of individual

subject as well as group goniometric data are illustrated
in Figure 2.

DISCUSSION

We feel it is appropriate to address some rather
important issues regarding the possible scientific and/or
clinical significance of this seres of investigations. Our
continued employment of this “inductive™ approach to
the examination of the biomechanical influences of
spinal manipulation certainly reflects our enthusiasm
for the experimental paradigm. if nothing else. That
being the case, we suggest that. at the least, these studies
may serve to draw attention to some rather basic. but
nevertheless critical. issues encountered equally in both
the laboratory and clinical setting.
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Figure 2. Graphic representation of the group (A} and individual { B} goniometric data from Table 1. Cervical adjustments induced a significant

short term amelioration of asymmetry magnitude in both groups of subjects. Although this effect was slightly less robust in the group of subjects
with previous neck trauma at 30 min and 4 hours postireaiment (A). this difference did not meet .05 levels of sigmificance. However, by 24 and
48 hours following cervical manipulation. a difference in the response of the two groups of subjects had become readily apparent: most of the
subjects with previous histones of neck trauma exhibited a tendency 10 reestablish close 1o their original degrees of end-range asymmetry. By 438
hours. 12 out of 16 subjects with prior neck trauma had regained asymmetry magnitudes of 10° or greater. whereas only 2 out of 16 subjects
aithout previous history of neck trauma had regained asymmetnies of greater than 10" by that time (A). In fact. by 48 hours following cervical
manmpulatuon. the mean asymmetry magnitude of the group of subjects with pnor neck trauma was no longer sigmificantly different from that
imually exhibited by the group prior to manipulatuon (A). Individual cervical lateral-flexion passive end-range asvmmetries prnior (0 cervical

adjustment ranged in magnitude from 10° (minimum selection cntenion) o 19° (B).

One of the more impontant of these considerations 1s
the validity and/or reliability of measures (1ests) which
are used in an attempt to define and/or distinguish
various “physiologic™ or “pathophyvsiologic™ states. and.
to help evaluate experimental or clinical outcomes.
Indeed. it 1s the use of a reasonably reliable. objective
outcome measure (i.e.. goniometricallv venfied cervical
lateral-flexion passive end-range asvmmetryv) which has
made this series of investigations at all interpretable (1).
Therefore. it may be that experiments such as the ones
reported here contribute primanly by providing infor-
maton which may be useful with respect to experimen-
tal design and implementation.

In addition to considerations regarding the validity
and rehability of various outcome measures. these in-
‘estigations also draw attention to some important
yuestions concerning the appropnate definition of “cer-
vical motion dysfunction.™ It should be kept in mind

that our investigations have thus far been confined to
situations in which subjects. although exhibiting signif-
icant lateral-flexion asvmmetries. have been otherwise
asvmptomatic (pain-free). Therefore. results obtained
from this and previous studies (1) may have litile bear-
ing in circumstances in which recent trauma. inflam-
mation and pain are also part of the clinical presenta-
tion. On the other hand. it is not unreasonable that
states of “aberrant™ vertebral motion capability might
be viewed as dysfunctional. even when pain and inflam-
mation are no longer (or not vet) part of the clinical
picture. This issue. of course. is a much more difficult
one to resolve. particularly in light of the fact that rather
wide fluctuations in the magnitudes of a variety of
biological parameters (asymmetries. if vou will) are
often found to be important features of “normal™ phys-
iologic regulatory processes.

For instance. random goniometric screening of our
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student population reveals that on any given dav. as
many as one out of every three individuals can be
expected to exhibit a cervical lateral-flexion passive end-
range asvmmetry of 10° or greater. We, of course, took
advantage of the availabilitv of large numbers of such
individuals (subjects) in order to initiate this series of
investigations (1). We consider these earlier studies to
be important. if onlv because theyv demonstrate the
feasibility of examining the biomechanical influences
of spinal manipulation under controlled (in fact. triple-
blinded) laboratory conditions. On the other hand. it is
quite possible that the results obtained in those experi-
ments were simply the reflection of a transient. adjust-
ment-induced disruption of otherwise normal oscillat-
ing phyvsiologic patterns of asymmetric cervical para-
spinal muscle activity. Current disabilitv guidelines not
withstanding (2, 3), absolute magnitudes of passive end-
range asvmmetry. when considered in isolation. cer-
tainly did not distinguish the two groups of subjects
examined in the study reported here (1.e.. asvmmetry
magnitudes were as great in subjects who had not
suffered previous neck trauma as thev were in subjects
who had). Therefore. we would seriously question the
legitimacy of the term “dvsfunctional™ if based solely
on the mere observation of a passive end-range asym-
metry of 15°,

In an antempt to apply our earlier experimental ap-
proach to a category of subjects which we felt might be
representauve of a truly “dvsfunctional™ status. results
from our earlier studv did provide useful information
concerning the adjustive strategy which would be ex-
pected to be effective. at least for the group of control
subjects who had not expenenced previous neck
trauma. Surprisinglyv. only a few of the subjects with
previous neck trauma were found to respond signifi-
cantly less well insofar as the short-term ameliorative
effects of the adjustment were concerned. We expect
that on a statistical basis. differences in the short-term
responses of the two groups would probably have been
more apparent had the experiment involved larger
numbers of subjects. In the clinical setung, however.
involving individual patients. it appears that neither the
mere presence of a 10-20° passive end-range asymme-
trv. nor the effecuve short-term therapeutic amehiora-
ton of it. would provide sufficient information to reli-
ablv distinguish between the two potential patient cat-
egones of the type examined in this studv. Rather. it
seems that the factor which most clearly and consist-
ently delineated the differences between these two
groups of subjects was instead related to the more long-
term natural (or unnatural) history of the goniometric
phenomenon (i.e.. passive end-range asymmetry mag-

nitude) following 11s transient adjustment-induced am
lioration.

A number of alternative experimental strategi
could have been emploved in order to examine ti
natural history of lateral-flexion end-range asvmmetr
We could have chosen to simply compare the magr
tudes and frequencies of passive end-range asvmmetn
in the two groups over several weeks. However.
addition to being extremely tedious. this would ha:
required that a large number of chiropractic studen
forgo any form of spinal manipulation or physiotheraj
for an extended peniod of time. Therefore. this approac
was rejected. not for a lack of scientific menit, b
because of an obvious lack of feasibility. Qur somewh
different approach was still able to objectively reveal
rather strong and reasonably consistent tendency ¢
the part of individuals with histories of neck traum
and frequent episodic neck “stiffness™ to reestabli:
asymmetries that mav be indicative of a chronic abe
rant pattern of passive end-range asymmetry. It is in
portant to recall that in every case for this grou
asvmmetries were found to reestablish themselves ¢
the same side as that observed pnior to manipulatio
This is not consistent with the nouon that the asyn
metries exhibited by this group were due to rando
physiologic oscillations. Unfortunately, we did not ol
tain goniometric data for a long enough time period
order to know whether asvmmetries would have exhi
ited more random side relationships if and when the
returned jn subjects without previous neck ft_auma.
is interesting to note that of the three such sabjects
which significant (> 8°) return of asymmetry did occ!
bv 48 hours, two were found to have reversed wi
respect to their side of greatest end-range restriction.

Unfortunately. on the basis of results obtained t
this study. it is not possible to offer any definiu
conclusions regarding the underlving anatomic or phy
iologic mechanism(s) responsible for creating what a
pears to be a tendency of the cervical spine to reestabli:
a side-specific. asymmetric pattern of passive laterz
flexion end-range capability in individuals with pr
vious neck trauma. Nevertheless. we feel somewh
compelled to stick our own cervical spines out just
bit and propose a plausible mechanism and sequen
of events which may have conspired to produce th
biomechanical state of affairs. f

First of all. it has become quite well established th
afferent nociceptive signals from injured articalar stru
tures are capable of initiating and facilitating certa
spinal reflex pathways. These pathways in turn act |
increasing gamma and/or alpha motor efferent di
charge. thus increasing the contractile activity of tl



paraspinal musculature, thereby restncting movement
across the affected joints. These so called “guarding
responses” are thought to represent a protective reflex
mechanism designed to prevent further injurv to the
joint during the processes of inflammation and repair.
For a much more comprehensive discussion of this
topic. please see the excellent reviews by Wvke (4. 5).
Haldeman (6). Korr (7), Kirkaldy-Willis and Cassidy
(8), Plum and Posner (9). Roland {10), Farfan (11) and
Slosberg (12, 13).

More recently. a number of investigators have pro-
vided experimental evidence which suggests that repet-
itive articular afferent stimulation can. in fact, produce
alterations in the thresholds of certain central nervous
system reflex pathways. These alterations mav far out-
last the period of actual afferent stimulation (14-27).
[nitiation and reinforcement of this tvpe of “spinal
learning™ or reflex entrainment mayv depend on the
type, intensity, frequency and duration of the onginal
afferent barrage. and would also be expected to be
influenced by a whole host of other factors which may
act to perpetuate the mechanism over a longer period
of time.

It does not seem unreasonable to imagine. then. a
situation in which nociceptive input, whether from
traumatized articular osseous or soft tissue paraspinal
structures, might have facilitated a set of reflex-based
guarding responses. most likely asymmetric ones. The
associated pain and muscle stuffness may have persisted
for several days, weeks. or even longer following the
initial injury to the lower cervical spine. Even after pain
was no longer present in static neutral position. at-
tempted movement toward the most restricted side of
motion might still have been uncomfortable. thus rein-
forcing additonal habitual, asymmetric movement
characteristics related to pain avoidance. Of course.
recurrent lraumatic episodes (e.g.. from unguarded
movement into the side of end-range restriction). even
if only moderate in severity, would reinforce and per-
petuate the neuromuscular reflex mechamism. Thus.
long after the original injury. this aberrant, asvmmetric
end-range pattern might have become quite well en-
trained. In fact, it could verv well be thar the spinal
cord not only would have “learned™ this less adaptive,
and possiblv downright dysfunctional reflex pattern,
but would now tend to maintain the preferred pattern,
even in response to normal articular afferent input.

Obviously. much more information will need to be
obtained in order 1o establish the validityv of this rather
simplistic working hypothesis. In the meantime. contin-
ued work in our laboratory will attempt to determine
whether or not it 1s possible. 1n subjects similar to those
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examined in the studyv reported here. to therapeutically
re-entrain a more permanent symmetric pattern of
cervical end-range capability.

CONCLUSION

The results of this study demonstrate that in subjects
with a history of neck trauma and frequent episodic
neck stiffness who also exhibit significant cervical lat-
eral-flexion passive end-range asymmetries. a single
unilateral lower cervical adjustment delivered to the
side of most restricted end-range is capable of reducing
the magnitude of asvmmetry. For most of these indi-
viduals. however, this effect is only transient. as asym-
metry magnitudes are found to return to close to pre-
treatment values within 48 hours following manipula-
tion. These observations draw attention to the need for
long-term temporal assessment of the effects of spinal
adjustment, thus allowing for a more comprehensive
and appropriate categorization of cervical motion dys-
function.
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