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Research Update

During the seminar Dr. Seemann reported on two
research projects which are in progress. A synopsis of the
two projects follows.

EMG Study

A review of biofeedback equipment was given and specific
information about the EMG was discussed. Historically the
EMG has been used since the early 1950s. The EMG
measures motor activity of the muscles in physical units
called millivolts. If a muscle is stressed, a higher reading is
recorded. A muscle at rest varies but usually record between
1-3 millivolts.

The NUCCA problem is that we know how to reduce the
C1 subluxation fairly efficiently but we have not explained
the relationship between the biomechanical component and
the neurological component. The literature suggests there is
a relationship. Magoun (1968) has demonstrated that the
central reticular formation of the brain stem exerts influence

both on the ascending and descending connections from the
cortex and the more cephalic of these connections facilitate
motor discharge. Neural imbalance in the extra-pyramindal
motor tracts is thought to cause spasticity. Williams (1976)
notes that 55% of all pyramindal tracts fibers end in the
cervical region which has important implications where
there are deviations in the boney structures in that region.

The Anatometer studies have also contributed to our
knowledge about the relationship between the neurological
and biomechanical, The 1978 study concluded there was a
causal relationship between a Cl subluxation, short leg and
pelvic distortion.

But a need for closer observation remains and with the
sophistication of the EMG equipment and the ability to
measure muscle stress it was decided to initiate a study
which could directly measure the muscle groups involved in

(Continued on page 2)

Research Update

By Jim Palmer, M.S.

The goal of NUCCRA research is to achieve a thorough
knowledge and understanding of the Atlas Subluxation
Complex (ASC). The NUCCRA research team realizes that
this goal can be achieved only by the rigorous application of
scientific principles and methods. Well-tested, leading-edge
electrical and electromechanical technology is expected to
significantly aid the efforts of the research team.

As stated in the previous Monograph NUCCRA is
purchasing a 24” by 24” Cal Comp 9000 Series Digitizer.
Because the processing unit is being integrated into the
digitizer, the expected arrival date has been changed from
March to August. In conjunction with the purchase of the
digitizer, the RAM memory of the NUCCRA Rainbow
Series 100 Computer is being expanded to 320K, with
potential for expansion to 832 K. The digitizer/computer
system should enable the radiologist and other professionals
skilled in anatomy and x-ray analysis to ascertain by a
reproducible and analytical method that the NUCCRA
chiropractic adjustment results in changes in the relative
anatomical positions of selected anatomical features such
that the anatomical symmetry is maximized.

Work is progressing on the development of a modified
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anatometer that would be capable of indicating whether or
not a patient’s weight is equally distributed on both feet.
After the patient’s weight is determined to be equally
distributed conventional anatometer measurements would
be taken. Sensitive scales and foil strain gauges (load cells)
are under consideration for use as sensing elements. Foil
strain gauges would allow a maximum total force of 400
pounds and would be capable of achieving +0.1 Ib accuracy.

A leg-check prototype is being designed that will provide
a working definition of the short leg. This analytical
instrument will provide meaningful data for correlation
with the four basic types and with the anatometer measure-
ments. Also it will provide leg-length difference vs time data
for anindividual patient. Foil strain gauges capable of +0.01
b accuracy are being considered to measure the applied
forces. A linear variable differential transformer (LVDT)
capable of measuring differences in leg length to an accuracy
of +0.05 mm with a maximum range of 2 inches (50.8 mm) is
being considered. An LVDT is an electromechanical
transducer that produces an electrical output proportional
to the displacement of a separate movable core.

{Continued on page 2)
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the spastic contracture of the extensor muscles. The specific
question in the study was: Will the spastic contracture of the
extensor muscles reduce after a successful reduction of a Cl
subluxation?

Triano (1983) reported that pre and post EMG measure-
ments using a lift, produced changes in the EMG readings.
The short leg produced the higher EMG reading. The
absence of stress in the low back muscle group after a
successful reduction should close the gap between the
neurological component and the biological compenent.

The conclusions from the now completed pilot study
indicate that NUCCA should proceed with a more compre-
hensive study. Preliminary findings show that except for one
case all of the patients had a reduced EMG reading after an
adjustment. This was true not only in the lumbar area but it
was true for the thoracic and cervical regions as well. The
new study will also be designed so the researcher who is
measuring with the EMG will be blind as to whether the
patient has been adjusted or not. The completion of the
study is scheduled for sometime in the late fall.

Pelvic Biomechanics

As more information is produced by the Anatometer
more questions are also raised. For an example, how is it
possible to have a short leg when measured in the supine
position and the patient is measured in the standing position
on the Anatometer, the patient will have a hip that measures
high on the side of the short leg which those who use an
Anatometer record as a + rather than a -? One hypothesis is
when the frontal plane is high on the side of the short leg
then the transverse plane must be anterior thus pulling the
frontal plane high to accommodate the anterior excursion
into the transverse plane.

NUCCA’s computer revealed the following data con-
cerning the above question. There 1s no trend as to
handedness. There are as many patients who have” right
short legs as left short legs. But the ratio between high plane
lines to low plane lines on either side runs 60% low and 40%
high. Forty-seven cases were examined where the short leg
was in the right frontal plane and anterior. If the hypothesis
was to be supported then a high plane line (+) should be
found in the majority of these cases. The results did not
support the hypothesis. Thirty cases had a high plane and 13
did not. There were 4 cases that had no plane line. On the left
side, of 61 cases only 26 cases were plus (+), and 35 were
minus (-).

The conclusion from this study are the following.

1. That one plane line does not seem to be dominant.
The data does not support hypothesis that the
transverse causes the frontal plane shift.

2. There are some physiological relationships we do
not understand in the pelvic region.

3. Weneed totake acloser look at the center of gravity
of the pelvis, using the frontal, transverse, and fixed
point in combination with each other.
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Preliminary investigations are under way to design a
teaching instrument that would be capable of providing
force (direction and magnitude) and either distance (depth),
velocity or acceleration data on the C1 adjustic process. The
major purpose of the instrument would be to enable the
chiropractor to get feedback (and therefore perfect) the C1
adjustic process. A secondary purpose of the instrument
would be to provide research data on the triceps pull phase
of the C1 adjustment. Devices being developed by other
groups apparently yield only pressure information and not
the direction of the applied resultant force. NUCCA ad-
justment procedures necessitate controlled forces (direction
and magnitude) and a controlled depth.

NUCCA Certification Awards

Certificates were awarded at the NUCCA banquet, May
6, 1985 to Dr. Albert A. Berti, Burnaby, British Columbia,
Canada, and to Dr. Glenn Cripe, Newport Beach, Cali-
fornia, for successfully completing all sections of the three
NUCCA examinations on X-ray and Instrumentation, Film
Analysis, and Adjusting Technique. Doctors who qualify
within a three-year period are entitled to teach the NUCCA
basic work.

Dr. A. Berti (L) and Dr. G. Cripe receive NUCCA Certifi-
cates for passing NUCCA exams.
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Neurological Mechanisms of the Atlas Subluxation Complex
By Richard Cockwill

EDITOR’S NOTE: The following article, Neurological
Mechanisms of the Atlas Subluxation Complex, was sub-
mitted by Richard Cockwill while astudent at the Canadian
Memorial College. Under the NUCCA scholarship grant-
in-aid award, the author was awarded $200.00 for submit-
ting an original and acceptable paper.

Introduction

The term Atlas Subluxation Complex (ASC) denotes the
mechanical and neurological changes which occur as a result
of occipital-atlanto-axial misalignment. This syndrome
manifests itself as unilateral extensor hypertonia, contrac-
tured leg, pelvic distortion, and displacement of the body’s
center of gravity.!! To maintain a biomechanically efficient
posture, all of the body’s mass must be equally distributed
around the center of gravity of the supporting skeletal
articulations, and muscular and ligamentous tension must
be balanced.'s!” The neurological aberrations created by the
A.S.C. have shown to disrupt the flexor-extensor tone of the
axial musculature resulting in unequal distribution of forces
and distortion of body alignment. This paper reviews the
structures and neurological mechanisms involved in the
maintenance of an upright posture and possible ways in
which upper cervical distortion may affect this balance. We
will initially look at the proprioceptive organs responsible
for informing the C.N.S. of the body’s position in space.
Next we will see how the neural integration and reflexogenic
characteristics of the C.M.S. controls the delicate equi-
librium necessary for upright posture.

Proprioceptive Organs

All the joints of the body enclosed within a synovial
capsule are richly innervated by articular receptors of four
basic types.?> The joints which are richest in articular
receptors are the apophyseal joints of the cervical spine.
Both the capsule and surrounding ligaments contain recep-
tor nerve endings which may act as either mechanoreceptors
or nociceptors. The first three types of articular receptors
are mechanoreceptors while the last type is nociceptive in
character.

The type 1 mechanoreceptors are thinly encapsulated
globular corpuscles embedded in the outer layers of the
capsule. These receptors have a very low firing threshold,
are slow adapting, and respond to even small increases in
tension. The degree of response of these receptors is
proportional to the degree and velocity of stretch so act as
static and dynamic articular mechanoreceptors. These re-
ceptors respond more readily when a joint is moved from a
position of rest as compared with returning to rest.* When
stationary, the type I fibers have a constant discharge for
approximately two to three minutes. The type IT mechano-
receptors are thickly encapsulated nerve endings within the
capsule and differ from the type I in that they are fast
adapting. They are inactive in immobile joints and only fire

briefly during joint motion. These behave primarily as
dynamic mechanoreceptors. The type IIl mechanoreceptors
are much larger, are located on the surfaces of joint
ligaments, have a high threshold, and are slowly adapting.
These receptors respond only when large increments of
tension are applied to the joint.

The type IV receptors are unmyelinated nocioceptive
nerve endings permeating the fibrous joint capsule. These
receptors are normally silent but become active when
irritated by abnormal chemical or mechanical stimuli.

Most intervertebral joints are supplied primarily by type
I, II, and IV receptors. The type I receptors signal the
direction, amplitude, and velocity of joint movement as well
as its static position when at rest. The type II receptor
informs the C.N.S. only that a movement has been initiated.
These receptors have a collective, though not specific,
influence on postural and locomotoer patterns throughout
the brainstem, cerebellum, and sensorimotor cortex. It has
been said that a change in only two fifths of a degree in the
upper cervical vertebrae is sufficient to cause an increase in
afferent discharge of the articular receptors,??

Another receptor lying within the ligamentous structures
is the polgi tendon organ. This receptor is activated by
mechanical deformation from excessive tension on the
tendon. Its Ib afferent nerve synapses on an inhibitory
interneuron in the spinal cord and reflexly causes a decrease
in muscle tension of that same muscle. These fibers act as a
safety mechanism by reducing muscular tension when the
load exceeds normal limits.

Another very important source of information for main-
tenance of upright posture is the vestibular apparatus or
statokinetic labyrinthe. The otolith organs within the inner
earserve to inform the C.N.S. of static position whereas the
semicircular canals function as detectors of angular acceler-
ation. The information relayed to the brainstem via the
eighth cranial nerve is a major source of input for the
facilitory reticular formation. Labyrinthectomy (removal of
inner ear) results in nystagmus, ipsilateral decrease in
muscular tonus, and rotation and lateral flexion of the head
towards the lesioned side. The visual and neck righting
reflexes, to be elaborated on later, will remain unhindered
but true orientation of the body to the horizon will not be
possible. The principle function of the labyrinthe is to keep
the head parallel to the ground by affecting the muscles of
the neck.??

The optic system also has considerable input to the brain-
stem structures responsible for postural control. The infor-
mation received from the eyes should coincide with the
labyrinthe’s information about the relation of the head to
the horizon. A discrepancy between visual and labyrinthe
afferentation may manifest itself as motion sickness. Inte-
gration of information between the proprioceptors of the
cervical spine, the labyrinthe, and the optic system allows
movement of the head while maintaining gaze on a fixed






