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ABSTRACT
Study Design: A retrospective study of patient records.

Objective: The purpose of this study was to determine if a statisti-
cally significane difference m symptomatic improvement existed between
patients in two groups with different amounts of mitial correcrions in
cervical misalignment, as shoun by x-ray analysis,

Background: Tt is hypothesized by upper cervical specialists thar dif-
ferent adiustmenes yield different corvections and thus varied results.
It is thought that patients who receive high rechuctions of the occipito-
atlaneoaxial subhuxanom will improve sympromatically much soomer
and to a preater extent. [t is also fele thar this same group of patients
wwill vequeire an adjresorent less frequently, when compared with pasients
in the low post x-ray correction group.

Methods: A specially designed compuaterized database was used to
tabulate data from 458 patient files. Misalignment factors were mea-
sured usme the Grostic Procediore, and all of the docror's files were
reviewed for this study. The percent corvection of misalignment seen
on x-vay analysis after the first adjustment, the symptomatic improve-
ment rating, the muember of visits and adjustments in the first week,
and the number of visits and adfusomenes m the first month were col-
lected for amalysis.

Results: Suauistical analysts showed significant velanionships berween
the percent comrection and the symptom rating, and the manber of adfust-
ments needed in the firsc week and the first month. Comparing the
dattr betaeen patients with x-ray covrections less than 50% with those
with corrections greater than or equal o 50% showed significant dif-
fevences, Om the average, the sympom vating went from 2.55 o 2,69

{ z-test scores, p<0.02) i the low versus high correction proup. The
average number of adjustmenis in the firse week went from 2. 46 1o
211 {p=0.001), and the average number of adjustments in the first
month wént from 4.87 w0 4.59 (p < 0.05).

Conclusion: The patients in this doctor's pracuce had better outcome
on the average, based on the improvement of clinical signs and the
reduced need for follow-up adjustment, when the occipito-athmio-
axtal subluxation complex was veduced by at least 50% afeer the firse
adjustment. While the adjusement is almost always effective in cor-
recting the clinical indicators of the need for adiustment, fewer adfuse-
ments ave needed if the initial misalignment correction is move com-
plete. Based om these fmdings, post-adjustment x-vays ave recomnmended
after the first adjusoment to ascertain that the adjustment was effec-
tive tn eliminaging at least 50% of the misalipnment noted on x-ray
analysis.

Key words: post-adjustment x-ray, Chiropractic, adjustment,
Grostic Procedure, occipito-atlantoaxial subluxation complex.

INTRODUCTION

The traditional definition of the vertebral subluxation com-
plex is a “vertebra that has lost its proper juxtaposition with the
vertebra above, below or both to the extent thar it causes biome-
chanical and neurclogical dysfuncrion™ (1}, A more modemn def-
inition has been proposed by the Association of Chiropractic
Colleges: “A subluxation is a complex of functional and/or struc-
tural and/or pathological articular changes thar compromise neu-
ral integrity and may influence organ system function and gen-
etal healeh”

While both definirions consider neural dysfuncrion an inre-
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gral part of the subluxation, the second is more vague in its descrip-
tion of articular changes which may accompany that neural dys-
function. One type of articular change that may be present in
sublixation is joint misalignment. Many chiropractors feel the
vertebral misalignment must be reduced in order to achieve long-
term improvement in biomechanical stability and nerve inter-
ference. T he term “adjustment” is used to describe the type of chi-
ropractic care that is used to reduce vertebral misalignment. In
contrast, another term used to describe chiropractic care is ‘manip-
ulation’ or ‘spinal manipulative therapy' (SMT). The difference
between the rerms ‘adjustment’ and ‘manipulation’ has been a
macter of some debate, in and outside of the chiropractic litera-
ture (1-6).

D. D. Palmer clearly delineated the difference berween adjust-
ment and manipulation in his book Science, Art and Philosophy
of Chiropractic. The founder of chiropractic stated that an adjust-
ment only occurred when the vertebrae returned to their normal
position and the nerve interference was reduced (1). The Hole-
in-One (HIO) rechnigue, promoted by B. ). Palmer, and larer tech-
niques stemming from it were developed to measure vertebral
alignment in the upper cervical area and effects of the correc-
tion of misalipnment. One rechnique in particular, the Grostic
Procedure, was developed by John F. Grostic as a means of accu-
rately measuring vertebral alignment. Grostic developed a line
drawing procedure using the nasium and vertex radiographic views
to locate the arlas with respect to the skull and lower cervical
sping, and methods for application of a specific vectored adjust-
ment to correct misalipnments. In recent years, the Grostic
Procedure of ¥-ray analysis has been tested for reliabilicy and gen-
erally found 1o have acceptable intra- and inter-examiner relia-
bilicy (7-49).

The Grostic Procedure does nor dictate the normal position
of the upper cervical spine for all patients. It instead provides a
systern of measurement that makes it possible to locare the posi-
tion of the upper cervical spine that results in the removal of
abnormal clinical findings for the longest period of time. The
Grostic Procedure has made it possible to observe clinically the
effect of various positions of the upper cervical spine on the find-
ings of clinical tests. The observation of che technique develop-
ers has been that the normal position, while somewhat variable,
is not nearly as variable as one might think. It has been report-
ed thar the closer the upper cervical spine is to the orthogonal
pasition, the longer the patient’s clinical findings remain nor-
mal (10).

In the Grostic Procedure, the initial x-ray analysis is used to
derive an adjustment vecror. After the first adjustment, a past-
adjustment x-ray is recommended to test the results of the adjust-
ment. If some degree of residual misalignment is found, the adjust-
ment vector may be varied and another adjustment given. The
goal on the first visit is to remove as much of the patient’s mis-
alignment as possible, based on the notion that the patient will
recover more quickly from neurological and functional disorders
if this is achieved. There are anecdotal reports that patients whose
misalignments are cleared on the first visic require fewer follow-
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up adjustments as well. The ability to hold an adjusement longer
is considered to be a sign of spinal stability.

Published studies exist, based on reviews of chiropractors’
patient files, that demonstrate a measurable decrease in atlas lat-
erality and atlas rotation after chiropracric adjustment (11, 12}
Ina 1976 study, Gregory and Seemann tested the hypothesis that
a patient’s prognosis is best when the misalignments are reduced
by the highest level using the NUCCA technique. They found
that patients with 70% and higher reductions did have the best
results (13).

The use of post x-rays might be criticized because it provides
no new information about skeletal or soft tissue pathology, yet
exposes the patient to additional radiation. To justify the use of

post-adjustment x-rays, it neceds to be shown that the informa-

tion gained about the effectiveness of the adjustment or the need
tor modification of the adjustment vector justifies the exposure.
This study was carried out to test the hypothesis thar a greater
amount of correction on the post-adjustment x-ray will resulr in
improved clinical outcome. The principal tool of data collection
was a computerized database of patient records, the use of which
was first reported in another article by the first author (14).

METHODS

The data for this study was collected from the first author's
private practice during his first two years of operation. It was a
period of time during which the doctor had purchased an exist-
ing practice and was converting it to a specific upper cervical
practice. The doctor has maintained a database of clinical find-
ings on his patients and used this darabase ro collecr informarion
for this study. Clinical factors such as the clinical impressions,
outcomes of tests, and x-ray misalignment factors are stored in
the database. Data on the number and timing of visits and the
number of adjustments given were collected through a manual
review of patient files.

Routinely, initial lateral cervical, nasium, and vertex radio-
graphs were taken of all new patients and analyzed uwsing the
Grostic Procedure. Efforts were made to limir radiation exposure
of patients whenever possible by using filters, high-speed film,
and high kVp technique (8488 kVp). The film-screen combi-
nation utilized was an 800 speed system from Kodak. A typical
case had the following facrors: lateral cervical - 10 MAS, nasivm
30 MAS, and vertex 40 MAS. Lead compensating filvers were used
on all nasium x-rays. A vertex filter was developed toward the
etid of the study. These filters have been shown to reduce the -
ray exposure to the head by 78-90%.

The x-ray analysis results in a ‘listing’ composed of angular
measures of the vertebral misalignment: the upper angle, lower
angle, atlas rotation, and axis rotation. After the patient’s first
adjustment, the nasium and vertex radiographs are retaken to
assess the change in misalipgnment. The post-film is analyzed wsing
the same procedure as the pre-film, and a percentage change is
calculated, based equally on the four x-ray misalignment factors
listed above. The percentage change can at mose be equal to 100%,
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unknown. A rating of “good” is
given toa patient who made a com-

TABLE 1 :

Descriptive Sratistics plete recovery with at most only

minor problems on occasion,
A rating of “fair” is given to
Count Min Avg Max STD a patient who improved signifi-
% X-Ray Correction 438 48 40.5 100 28.4 cantly '-‘",*:1 r F"-I‘mFlet:r"-’ ot
fent with multpie 1S Wik
Symptom Score 438 C 2.60 3 0.759 S:nes. nor cnmpletilypr:?:av:r from
Adi 1st Week 398 1 1.32 0.873 them all. A “poor” rating is given
Visits 1st Week 198 7 3.80 0.841 to a patient who has received little
. Orf No SYMpromatic improvement
.'“l.dj 1st Montch 246 1 4.76 10 1.62 and is considered a failed case. An
Visits 1st Month 246 5 9.03 14 1.77 “unknown” rating is given to a
patient where an objective assess-

but it can also be & negative number if the patient’s misalign-
ment worsened, or if the misalignment was overcorrecred.

O a routine visit, patients were judged to require an upper
cervical adjustment when a functional short leg was found in the
supine position (15). Other measures of neurclogical involvement
used to corroborate the leg check findings include cervical palpa-
tory tendemess and spasm, postural distortion, and positive instru-
mentation such as neurocalograph, infrared thermography, and
aurface EMG. Likewise, patients were assessed to be “holding” their
adjustment when the above analyses were found to be negative,

All patients were assigned a rating based on the sympromaric
changes resulting from a course of care, wsually after the fourth
week. The rating is a general clinical impression based on the
results of several clinical measures, including the visual analog
pain scale (16}, the Oswestry low back pain questionnaire (17},
and Neck Disability Index (18) forms. Initial and re-exams uti-
lizing ohjective tests included the following: x-ray, computerized
surface electromyography (EMG), postural analysis, bilateral
weight deviation, chiropractic thermographic instrumentation,
wellness evaluations, and standard orthopedic/neurclogical
eXAMS.

Symptomatic results were rated as either good, fair, poor or

ment cannot be made because the
patient discontinued care after less
than two weeks,

For the purposes of this study, the following factors were

extracted from either the clinical database or the paper files and
tabulared for analysis:

1. percentage change in x-ray listing

1. symptomatic improvement rating

3. the number of visics for the first week of care

4. the number of times an upper cervical adjustment
was required in the first week.

5. the number of visits for the first month of care

6. the number of upper cervical adjustments given in
the first month.

The tabulated dara were then entered into a compurerized

TABLE 2
Statistical Analysis
N Avg N Avg
{=50%) {=<50%) (>=50%) (>=50%) T-5C00E p (one-tailed)
Symptom Score 289 2.5% 169 1.69 -1.594 0.0145
Adj 1st Week 241 1.46 147 2.11 3.998 Q000016
Adj 1st Menth 149 4.87 97 4.59 1.334 0.045
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FIGURE 3

Average Number of Adjustments in the First Month

percent correction, the lower is the num-
ber of adjustments required. Unlike the
ather owo regression lines, the relationship
is uniform throughout the entire range of
x-tay corrections, The very low point for
x-ray corrections >90% represents only
three patienrs, and doesn’t influence the
regression line significantly.

On the basis of the above analysis, the

Average Adjustments

“[* .

t

n
—

Percent Correction

- Avg

11D 1120 2130 3140 41.50 5180 61.70 7160 81.80 90-100

— Regression |

s, same three parameters were divided into

5 two data sets based on whether the x-ray
comection was less than 50% or greater
- than or egual to 50%. Histograms were
- plotted to show the distribution of the
three factors. Figures 4-6 compare the dis-
tributions of each factor for the rwo sets,
where x-ray correction is less than or
greater than 50%.

The histogram in Figure 4 shows the
percentage distribution of the symptom
score. For instance, 80% of the patients
whose x-ray correction was greater than

FIGURE 4
Symptom Score by % Correction

100 —

% of Patients in Group
n
o

Symptom Score

0% had a symptom score rared as 3
(good), while anly 70% of the parients
‘ whose correction was less than 50%
| achieved the same level of symptomatic
1 improvement. Parients were more likely to
have a symptom score of 1 or 2 if the
x-ray correction was less than 50%.
Figure 5 and Figure 6 show the distri-
bution of adjustments needed, broken
down by x-ray correction. Forinstance, in
Figure 5, 35% of the patients whose x-ray
correction was less than 50% required
three adjustments in the first week, while
only 23% of those with x-ray correction
ereater than 50% required thar same num-
ber of adjustments. In general, the distri-
burions of adjustments needed for both the
first week and the first moneh was shifred
to the left if the x-ray correction was
greater than 50%. Table 2 shows the
results of the z-test for the three factors.
In all cases the z-test shows a staristically

| —] b significant difference berween the groups,

‘ = Less the 50% — > 50%

to 2.2, In the region where the x-ray correction was greater than
60%, the regression line is flat and the average number of adjust-
ments required is two.

Figure 3, likewise, shows the regression line for adjustments
in the first monith as a function of the x-ray correction. There is
an overall negative relarionship, indicaring that the greater the

based on the division at the 50% x-ray cor-

FECLLON POInL.

DISCUSSION

The data presented here shows that better percent correc-
tion leads to improved symptomaric outcome as well as increased
spinal stability, as indicated by a decreased need for follow-up
adjustments. It should be noted that the percent correction report-
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ed 15 measured by x-ray analysis after the
firzt adjusement and does not necessarily
represent the ultimate comrection achieved
by the patient. Both the average symptom
score and the average number of adjuse-
ments in the first week showed a break in
the regression lines. (See Figures | and 2).
The breaks suggest char the best clinical
outcome can be achieved if the x-ray cor- |
rection after the first adjusiment exceeds
50%. |
Owerall, 75% of the patients had good
sympromatic outcome from the care pro- |
vided. The difference berween the high
correction group {>50%) and the low cor-
rection group was not dramatic in terms of
symptomatic recovery. [t appears that good |
outcome can be achieved with low inirial
misalignment correcrion, bur the increased |
number of adjustments needed shows that
the desired outcome takes more work. If a
poor correction is achieved after the first

FIGURE 5 !
First Week Adjustments by % Correction

Number of Adjustments

= Lessthan 50% —>or=50% | |

adjustment, a change will be made in the

adjustment technique so that future adjust- [~
ments should vield a higher structural and
SYMpLomatic Improvement.

An area needing more clarification is
the relationship between neurological signs
and misalignment reduction. All patients
in this study were adjusted to remove the E '
neuralogical indicators of subluxation, but 0] 20 -
this may have been achieved without max- - l
imal correction of the misalignment. =10 e
Hypothetically, even a small amount of | :
misalignment correction can remove
enough stress from the nervous system that
the patient will be checked “clear”, bur |
there could be minor nerve interference
that is hard to detect with our present
methods. Our data supports the hypothe- |
sis that better clinical outcome occurs
when the initial adjustment produces a |
30% or berter reduction in misalignment,
even when neurological findings are neg- |

a2b —

. —
o o O

% of Patients

Adjustments in lst Month by % Correction

- e = EF I T I R —" ok

| - Le;{s than 50% - >50% i

FIGURE 6
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T
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ative. Post-adjustment x-rays are needed
to show that the adjustment was effective ar reducing the mis-
alignment to ar least this level. Particularly for new practition-
ers, the role of the post-adjustment x-ray is to reveal whar mis-
takes were made with the adjustment andfor analysis and whan
changes, if any, are needed to maximize future correcrions. Post
x-rays can also prevent the misalignment from becoming worse,
as in the occasional case where one or more of the misalignmenr
tactors are increased after the firsr adjustment.

The patient management on which this article is based may

not be typical of chiropractic practices in general. Asseen in Table
1, the average number of visits in the first week of care is less
than 4, and the average number of visits in the first month isonly
9. Also, patients are not adjusted at every visit. Patients are
checked ar each visit for signs of neurological dysfunction and
only adjusted if clinical indicarors deem it necessary. The data
presented in this study show that patients were adjuseed at slight-
ly more than half of their visits. This type of patient care is very
different from that described by Kirkaldy-Willis (19}, who gave
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patients daily side posture manipulation for two o three weeks.

The case management in this study may also not be typical
of upper cervical specific chiropractic practice for three reasons.
First, the practice being described had recently been purchased
from a full-spine practitioner and many of the patients had already
been adjusted by other means than specific upper cervical. Palmer
et al. have reported that patients who have had long term repet-
itive manipulation tend to have atypical upper cervical mis-
alignment patterns that are harder to correct (20). Such patients
may be less hiomechanically stable and might not be able o hold
their adjustments for very long.

Secondly, care was not restricted to the upper cervical area.
Although specific upper cervical rechnique was the primary
method of care for all patients, some patients may have received
specific adjustment or intersegmental traction to other regions
of the spine as well.

Thirdly, the doctor was newly graduated and was not achiev-
ing a high correcrion rate in his early days in pracrice. After fur-
ther experience and training in specific upper cervical technique,
the correction rate improved. The percent correction overall
reported in this study (40.5%) may not be representarive of that
achieved by an upper cervical practitioner after several vears of
exXperience.

One possible criticism of this study is that the doctor was
not blinded to the x-ray analysis or the rating of the patients’
symptomatic responses. It is hoped that this shortcoming could
be overcome in future studies of this kind.

CONCLUSION

The patients in this docror's practice had better ourcome on
the average, based on the improvement of clinical signs and the
reduced need for follow-up adjustment, when the occipito-
atlantoaxial subluxation complex was reduced by ac least 50%
after the first adjustment. While the adjustment was almost always
effective in correcting the clinical indicators of the need tor adjust-
ment, fewer adjustments were needed if the initial misalignment
correction was more complete. These reductions were calculat-
ed from all four of the main misalignment components in an objec-
tive manner, and all of the doctor's files were reviewed for this
study.

Based on these findings, post-adjustment x-rays are recom-
mended after the first adjustment to ascertain that the adjust-
ment was effective in eliminating at least 50% of the misalign-
ment noted on x-ray analysis.
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