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Identifying And Locating the
Transverse Process of C1
By Albert Berti, D.C.

This article will describe the process of identifying the
transverse process on the lateral film utilizing identification
of structures in the nasium and vertex x-rays.

Procedure

When identifying structures using x-rays, the x-ray
machine should be in alignment and all views taken as
accurately as possible. In the lateral x-rays, the distance
from the atlas to the cassette face will average
approximately eight and one-half inches—and with the
vertex film, the atlas is approximately four and one-half
inches from the cassette. This difference will cause the atlas
to be three-sixteenths of an inch longer from the anterior
tubercle to the posterior tubercle in the lateral projection,
than the distance between the same structures in the vertex
projection. The difference is illustrated in Figure 1 where
two lateral films were taken, one at four and one-half inches
from the cassette and one at eight and one-half inches from
the cassette and the difference of 3/16” was found. This
1s critical in identifying and locating the transverse process
of C1 using the following steps.

Step 1

The initial step in identifying the transverse process on
the lateral view is to identify the posterior margins of the
transverse processes in the vertex view (Fig. 2.), points
A and Al, draw a line joining these two points. Measure
the distance between the anterior tubercle of the atlas and
the drawn line, B to Bl. In this case the distance is three-
quarters of an inch. Measure the same distance from the
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anterior tubercle, minus one-eighth of an inch
(magnification factor difference), on the lateral projection,
C to CI1. Cl now represents the posterior aspect of the
transverse process. Review the vertex film and measure
the distance between the posterior margin of the transverse
process and the anterior margin, in this case three-sixteenths
of an inch. Transfer this measurement to the lateral
projection, measuring three-sixteenths of an inch anterior
to the previous mark (Cl). C2 now represents the anterior
margin of the transverse process.

Figure 2.

Step 2

The next step is to view the nasium projection. (Fig.
3). Locate the medial, inferior margin of the condyles, D
and DI, draw a line joining these two points. Locate the
superior margin of the transverse process, E. Measure the
distance between peint E and the line previously drawn.
This represents the distance the transverse process is inferior
to the inferior margin of the condyle; in this case, one-
eighth of an inch. Locate and mark the inferior margin
of the condyle in the lateral projection, Fig. 3A. From
this marked point measure down one-eighth of an inch.



This will locate the superior margin of the transverse
process, point F. Review the nasium film and measure the
distance between the superior margin and inferior margin
of the transverse process of Cl; in this case, three-eighths
of an inch. Transfer this measurement inferior from point
F on the lateral view and you now have the inferior margin
of the transverse process, point G. Draw in the transverse
process by relating points C1, C2, F and G,
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Figure 3A

Figure 3.

Step 3

On the nasium projection locate the superior margin of
the transverse process, Fig. 3, point E. Extend this mark
or point laterally approximately one-half inch and from
this point measure vertically to the inferior tip of the
mastoid process, Fig. 3, point H. In this case the
measurement is seven-eighths of an inch. Locate the
superior margin of the transverse process on the lateral
projection Fig. 3A, point F, and from this point measure
vertically seven-eighths of an inch. The inferior tip of the
mastoid process will be observed posterior from this mark
or point. Draw in the mastoid process and relate the
structures to each other.

If this method is practiced a number of times, locating
and identifying the transverse process will require very little
time and will certainly result in a better reduction of the
vertebral misalignment.

A Clinical Investigation Into
Upper-Cervical Biomechanical
Stability: Part I

By T. Palmer, D.C., K. Denton, D.C., J. Palmer

A study was undertaken for the purpose of determining
the degree of stability or instability of upper-cervical
biomechanical misalignment factors. Patient files of the
late R. R. Gregory were the source of data.

Six criteria were used to define the population of patients
used in this study. These criteria were as follows:
1. All x-rays were pre-adjustment Xx-rays.
2. All patients had one set of pre-adjustment x-rays
within the last 5 years (4-1-85 to 4-1-90).
3. All patients had one set of pre-adjustment x-rays that
preceded the set in #2 by at least 7 years.

4. No intervening set of pre-adjustment x-rays between
the above two sets (#2 & #3) of pre-adjustment X-
rays.

5. None of the patients were chiropractors.

6. No known ambiguities were present.

These six criteria were chosen for the following reasons:

Criterion #1. Pre-adjustment x-rays were used so that
misalignment factors could be readily ascertained. Since
previous studies utilizing the files of R. R. Gregory indicated
an average reduction in the 90-95 percent range, many if
not most post x-rays probably would give insufficient
information as to preexisting misalignment factors.
However a rigorous look at post-adjustment x-rays would
potentially yield information as to whether or not R. R.
Gregory would have attempted a complete reduction on
those not “zeroed” as determined from the analysis of the
post x-ray. If structural biomechanical asymmetries of
sufficient magnitude existed that would have prevented
further reduction, then in all likelihood further reduction
would not have been attempted. Certainly a process
yielding, on the average, almost total reduction of the
misalignment factors would increase the efficacy of using
post-adjustment x-rays in determining the existing
anatomical/ biomechanical asymmetries. It is realized that
structural/anatomical biomechanical asymmetries would
affect the limits of stability as well as the probable range
of misalignment factors.

Criterion #2. The S-year time constraint assured that
at least one of the doctors in this study knew the patient,
since all x-rays within the last eight years in the clinic were
taken by either K. Denton or T. Palmer. Also, the April
1, 1990, time constraint indicates that at least some of the
patients in this study are now under the care of the authors.

Criterion #3. The 7-year time constraint assured that
there were at least two sets of pre-adjustment x-rays and
that the patient had been a “patient” for at least seven
years.

Criterion #4. This restrictive constraint assured the
authors that in all probability there were no contraindi-
cations to adjusting on the last stated listing; i.e., the first
(earlier) of the two sets of listings ascertained by analysis
of the pre-adjustment x-rays.

Criterion #5. Chiropractors adjust/manipulate chiro-
practors. Many probably would have been patients of other
chiropractors between visits to R. R. Gregory’s office. All
but two of the patients in this study probably had not
been adjusted by another chiropractor prior to January
1, 1990. Two of the patients had seen the authors when
R. R, Gregory was not available; but again, this study
only used pre-adjustment x-rays and both practicing
authors are NUCCA Board Certified.

Criterion #6. No known ambiguities in the data were
present. All x-rays listed as Type 1 were checked to see
if they were Type IV; if they were, then the data used
were “corrected” to reflect that change in the understanding
of upper-cervical biomechanics.

The length of time as a patient and the skill of R. R.
Gregory would lead us to believe for the most part, that
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these patients had not seen another chiropractor, except
possibly one of the authors, since becoming a patient. It
should be noted that listings used in this study have not
been “corrected” to be in compliance with the format
discussed in another article in this issue of The Upper
Cervical Monograph (head turning, laterality, etc.).

The requirements for the “design of experiment” to have
reasonably significant results necessitated several additional
criteria:

[. Nearly equal numbers of patients under the continuous

care and noncontinuous care categories.

2. At least 20 patients in each care category.

For the purpose of this study continuous care is defined
as at least one patient visit per year after the initial visit.
Approximately 80 patient files were checked to find 52
patients fitting this criteria. The resulting “stability”
population is shown in Table I.

TABLE 1. STABILITY POPULATION

CARE TYPE NUMBER MALE FEMALE
Continuous 24 10 14
Noncontinuous 28 A1 17
Totals 52 21 31

The suitability of the population under investigation was
determined by the degree of conformance with previously
published data of other populations. Measurements of atlas
rotation and atlas laterality and classification by basic type
for the “stability” population were compared with published
data for other populations,

Table 2 on atlas rotation, Table 3 on atlas laterality,
and Table 4 on classification by basic type, when taken
together, strongly suggest the appropriateness (normalcy)
of the population under study.

The most widely available data for comparison is that
on atlas laterality. As can readily be seen from Table 3,
the means are statistically from the “same” population.
Even the standard deviations support a homoscedastic
argument.

It is important to notice that the data in Tables 2, 3,
and 4 are based on the original sets of pre-adjustment x-
rays (the first set of x-rays taken of the new patient).

TABLE 2.

ATLAS ROTATION: VERTEX MEASUREMENT ON
ORIGINAL SET OF X-RAYS
(Stability Study)

Anterior Posterior
Continuous Care 17 (70%) 7 (30%)
N=24
Noncontinuous Care 21 (75%) 7 (25%)
N=28
Composite 38 (73%) 14 (27%)
N =152
Literature 68% 329%

N =200, 1000, 100"**

TABLE 3.
ATLAS LATERALITY: NASIUM MEASUREMENT
ON ORIGINAL SET OF
PRE-ADJUSTMENT

X-RAYS.
Stability Study Mean Standard
Deviation

N=52 2.69° 1.45°
Grostic/ Deborer

N =523 2.63° 1.40°
Palmer3

N =108 2.64° 1.37°

TABLE 4.

FOUR BASIC TYPES: DATA “CORRECTED” TO
ORIGINAL THREE BASIC
TYPES CLASSIFICATION
SYSTEM

Type I Type I Type III
Stability Study

(N =1352) 56% 409%, 4%
Seemann?
(N = 1000) 60% 340 6%

It is the understanding of the authors that all the data
from the studies used for comparison are also based on
original sets of pre-adjustment x-rays. However the reader
should keep in mind that this stability study has restrictive
criteria that did not apply for the referenced studies.

Table 5 is a more detailed breakdown of the data in
Table 4 and reflects Type 1/ Type 1V “corrections”. Again
it should be noted that the data is from the original set
of pre-adjustment x-rays.

It is appropriate to note here that the recognition of
Type IV is the result of increased understanding of
biomechanics; previously all basic Type IV were categorized
as Type L.

TABLE 5.
FOUR BASIC TYPES: ORIGINAL SET OF
PRE-ADJUSTMENT X-RAYS,
PERCENTS, STABILITY
STUDY

Type 1 Type II Type I1I Type 1V

Composite

(N =52) 42, 409, 4% 149
Noncontinuous Care

(N =28) 46% 329 47, 18%
Continuous Care

(N =24) 38% 50% 407, 8%
Males

(N =21) 48%  43% 0% 9%,
Females

(N =31 399 399 6% 16%







