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ABSTRACT

A 39 year old woman had complaints of intermittent bowts of fatigue,
dizziness, facial numbness, ataxia, headaches, difficuley speaking, and
diffuse avthralgias during the last two years. She had abready under-
gone extensive medical testing through which a mild Armold-Chiari Type
| malformation was found. Upon further investigation, it was decid-
ed that the A-C malformation was an incidental finding, unrelated to
her symproms. Medically, no solution or explanation of her symptoms
could be found.

Chivopractic examination revealed a postural left head dlt, and
left high shoulder. She had a supme functional leg length mequality on
the right approximately 3/8”. Palpation revealed tendemness in vani-
ous areas from the suboccipital 1o the gluteal regions. Xevay analysis
showed a military neck with anterior mranslanon. Using the Grostic
method of upper cervical analysis, we measured an occipito-atlanto-
axial subluxation.

We managed the patient using the Grostic procedure of hand
adjusting for the upper cervical region. Following the frrst amd subse-
quent upper cervical adjustments she experienced significant velief of
her sympioms. She has not felt the need to seek medical intervention
since beginning ch tic care.

The patient had an arvay of diffuse symproms, most of which condd
be explained neurologically by the effects of an upper cervical sublux-
ation. Because she had the Arold-Chiari malformation all of her life,
it was consideved an incideneal finding, so the onset of her sympeoms
during the past two years was difficult medically to undersiand, When
the oocipito-atanto-axial sublwoation was corrected, her symproms
improved, showmg the efficacy of chivopractic care in this case.

When surgery or medication is not of medical wrgency, then a
erial of upper cevvical chiropractic care should be considered. Frerther
studies need to be conduwcted on the efficacy of chivopractic among per-
woms who have an Armold-Chiari malformation with undefined or asso-

clated nevrological symptoms.

Key Words: Amold-Chisri malformation, chiropractic, chiro-
practic adjustment, Grostic procedure, occipito-atlanto-axial sub-
luxation

INTRODUCTION

An Armold-Chiari (A-C) malformation is a variable con-
genital defect of the brainstem. It was originally described in 1894
by Arnold and by Chiari in 1895 (1). The maost plausible expla-
nation of this malformarion is developmental arrest and over-
growth of the neural tube in embryonic life(1). A-C malforma-
tions are classified into four tvpes. Type I, "adult” consists of
elongated cerebellar tonsils that extend into the upper cervical
canal. Type | has no brainstem abnormalities and is withour an
associated myelomeningocele (2). 1t is penerally referred to asan
“adult” malformarion because the severity of the other three types
usually does not allow the patient to reach adulthood. In type 11,
the cerebellar vermis is hypoplastic, the tonsils are elongated, the
4th ventricle is elongated, and the choroid plexus and medulla
are displaced into the cervical canal. Type Il is often associaved
with syringomyelia. In type LI the entire cerebellum is displaced
into the cervical canal. Type IV has a hypoplastic cerebel-
lum (3).

The clinical manifestations of a type | malformation are relat-
ed to cerebellar involvement (ataxia), obstmective hydrocephalus
{headache and vomiting), brain stem compression (vertigo, nys-
tagmus, and lower cranial nerve palsies) and syringomyelia
{capelike distribution of defective pain and temperature sensa-
tion) (3). Other studies have noted associated symptoms of pain,
and upper extremity weakness with a type | malformation (2,4).
Diagnosis is determined by a CT scan or ventriculography (5).

When severe neurological symptoms occur, surgical
approaches have been used on the various types of Chiari mal-
formarions, involving decompression of the posterior fossa, as well
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FIGURE |
Lateral Cervical X-Ray Analysis Showing Divergence |
of the Disc Plane Lines on the Posterior Side,
Indicative of a Straightened Cervical Curve |

as high cervical laminectomy (3,4). Surgery for type | dependson
the degree of severity of the malformation, and the degree of debil.
itation, if any, caused by the symproms. Types I1, 111, and IV gen-
erally require surgery for the patient’s survival. Untreated patients
do exhibit periods of exacerbation followed by periods of remis-
sion or stabilization of their symproms (2).

In the chiropractic literature there has been one published
study by Murphy, Goldstein and Karz on the care of patients with
incidental findings of Type | A-C malformation (6). This study
looked ar two cases in which patients presenting with headache,
neck and arm pain, lightheadedness, and vertigo also had inci-
dental findings of Type | ACM malformation. The patients were
treated with adjustments to the cervical spine at the levels of C2
and L3 with some success. The authors concluded that an asymp-
tomatic A-C malformation is not necessarily a contraindication
to high-velocity, low-amplitude adpustments of the cervical
spine.

There have been no reports of care for patients with A-C
malformation using specific upper cervical adjustment o the
occipiro-atlanto-axial region.

PATIENT HISTORY

The patient, a 39-year-ald, white woman works as a certified oceu-
pational health nurse. During the past two years, she experienced
intermittent bouts of fatigue, dizziness, and numbness on the left
side of her face and in her upper extremities. She also noted mild
intermittent ataxia, daily headaches, difficulty speaking, and dif-
fuse arthralgias. The symptoms seemed heightened during menses.

The patient underwent extensive medical resting by a pen-
eral practitioner and a neurcsurgeon to determine the cause of

the symptoms. An MRI scan demonstrared a mild adule Arnold-
Chiari malformation { Type 1), and cervical stenosis at C5-6 with
minimal changes in the cord at thar level. A cervical myelogram
was essentially normal. Her cerebellar ronsils were low, but
thought not to be a surgical lesion capable of producing her symp-
toms. Her physical exam demonstrared the cranial nerves o be
within normal limits. She had diminished pin prick sensation
from C3-C8 bilaterally, but more so on the left.

Blood work, including evaluation of her electrolytes and sed-
imentation rate was normal. A follow-up crantal MRI and CSF
examination was used to rule out multiple sclerosis, and Lyme
disease, Finally, ir was decided that the A-C malformation was
an incidental finding unrelated ro her symproms and that she
had an “undefined neurological disorder, and findings compari-
ble with an idiopathic peripheral neuropathy.” The medical doe-
tors wok a wait and watch approach from there and told che
patient to follow up as needed.

During the initial chiropractic consultation, the patient stac-
ed thar she had been invelved in two motor vehicle accidents in
the past four years. In the first accident, she ran off the road and
went into a ditch. There was no other car involved, and she did
not damage her car. She reported that she did hit the left side of
her head on the side window, however. Following the accident,
her neck and shoulders had moderate stiffness. In her second auro
accident, she was involved in a front-end collision. She was sore
following that accident, but did not seek any medical or chiro-
practic treatment.

EXAMINATION FINDINGS

Postural Analysls

A functional leg length inequality (LLL), right short 3/8",
was tound in the supine position. Visual observation of the
patient's upright posture, aided by the use of a grid-lined posture
board, showed a moderate left head tilt, and a moderare left high
shoulder.

Palpation

Static palpation revealed mild tenderness on the left sub-
occipital and upper thoracic spine and moderate tenderness on
the right suboccipital, upper thoracic, left iliolumbar, and glureal

regions.

X-Ray Analysis

A computer-aided analysis (Spinalyzer Plus, Spinalyzer,
Ine.) of the lateral cervical x-ray showed a hypolordosis with ante-
rior translation (Figure 1), MNasium and vertex views were ana-
lyzed by the Grostic Procedure, which involves using a remplate
to measure the occipito-atlanto-axial misalipnment factors
{Table 1).
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PROGRAM OF CORRECTION

The patient was primarily man-
aged using the Grostic procedure of

TAELE 1

Pre- And Post-Adjustment Atlas Listings from Grostic Analysis

upper cervical care. Care involved a
light force adjustment delivered

through a specific vector tominimize Misalignment Factor
the occipito-atlanto-axial subluxa- Atlas Laterality
tion. The criteria for derermining 2 Spinus Deviation

when an upper cervical adjustment
was needed was the presence of more
than 3/16 inch LLLin the supine posi-
tion and the presence of tenderness
and hypertonus on palpation of the

Atlas Rotation

Lower Angle (C1-CY)

Pre adjustment Past first adjustment

L 1.25 degrees L 0.5 degrees
R 9.25 degrees R 2.0 degrecs
L 3.0 degrees L 0.5 degrees
Ant. 2.5 degrees Mot taken

el

subaccipital and cervical muscula-
rure.

We positioned the patient for adjustment on her right side
with her head supported by a fixed headpiece. The segmental con-
tact point was the left atlas transverse process, the contact point
was the left pisiform. Onee positioned over the predetermined
vector, we applicd a light, nonrotatory force. Three thruses using
this procedure were penerally applied at each visit during which
an adjustment was performed.

Ower three months the patient returmed for cight visis. On
those visits an upper cervical adjustment was necessary and admin-
istered four times. On chree of the four visits when an upper cer-
vical adjustment was not necessary, an Activator™ adjustment
was given to the lower cervical spine. For those adjustments, the
expansion control knob was set o | ring (1.0 mm translation)
or less, and the contact was very light. The Activaror™ adjust-
ments did not influence the supine LLIL

RESULTS

Immediately following the first and subsequent upper cer-
vical adjustments the LLI became balanced. Also, paraspinal
palpation showed a decrease in rension, with more symmertrical
and fluid end-feel. As she arose from the table after her first adjuse-
ment, the patient reported that she felt a change in her facial
numbness. A follow-up nasium x-ray taken immediately after the
first adjustment showed the misalignment factors o be reduced
significantly {(Table 1}. On the following three visits, spanning
nine days, the patient reported no facial numbness, vertigo, atax-
ia, difficulty speaking, or fatigue.

The patient’s last four visits occurred over two months time.
There was a strong correlation berween the return of the patient’s
fatigue and neurological symproms of facial numbness and ver-
tigo, and the recurrence of her upper cervical subluxation. On
three of the four visits when she was holding her upper cervical
adjustment {no LL1), she reported having experienced none of
her previous symptoms. Under her own inirtiative, as soon as she
began to experienced symproms, she scheduled a visit. Following
cach upper cervieal adjustment the symproms abated. She also
noted that during her menses she no longer experienced an exac-

erbation of her symptoms. Since being under chiropractic care
she has felt no need to seek further medical intervention for her
SYIMPLOMmS.

DISCUSSION

The onser of this patient’s symptoms began ac age 37. In
searching for the cause of her symptoms a congeniral defecr of a
Type | Amold-Chiari malformation was detected. Surgical and
pharmaceutical solutions were considered, but the case had vague
characteristics and the medical docrors could nor determine the
exact nature of the problem or suggest a proper treatment. My
viewpoint is thar an upper cervical subluxation was overlooked
as a possible cause of the patient’s complaints. As noted, she had
been involved in two motor vehicle accidents that may have pro-
duced an upper cervical subluxation. Also, the patient's response
wspecific upper cervical adjustment was immediate and dramaric.

What, then, is the relationship between the A-C malfor-
mation, the upper cervical adjusrment and the production of symp-
toms! Although the symptoms were not unlike those reported in
the literature as arising from Type | A-C malformarion, they might
also be explained by chiropractic subluxation theory. It may be
that the underlying mild anomaly is a weakness that potentiares
the effects of upper cervical subluxation on certain neuronal path-
Ways.

Subluxation of the upper cervical region has been postulac-
ed to cause 1 vast array of symptoms. The Dentate Ligament-Cord
Distortion Hypothesis proposed by Dr. John D. Grostie, offers a
mechanism by which an upper cervical subluxation, by means of
the dentate ligaments, produces mechanical stress on the spinal
cord. Dr. Grostic noted thar while the ligaments appear o pro-
tect the central nervous system during nonmal motion, that in
the presence of misalignment, they may be capable of transmit-
ting pathologic forces to the spinal cord and brainstem (7).

There are at least 16 different fasciculi in the upper cervi-
cal region. An upper cervical subluxation causes increased nox-
ious input to the posterior hom and reflex connections that can
contribute to a variety of effects (8). Some anatomic studies indi-
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cate that at least one third of the roral spinothalamic tract orig-
inates from the upper cervical spinal cord, and there are ar least
five different somatosensory pathways that lie within, travel
through, or cross in the upper cervical spinal cord (9). This com-
plex neuralogy, as well as the effects of the dentate ligaments,
helps to explain the varied symptoms and resules that this parient
experienced.

There is a newrological link between an upper cervical sub-
luxation and facial numbness. Jackson noted in 1977 that numb-
ness of the head, face, and tongue indicate involvement of the
posterior branches of the second and third nerve roots, which
make synapses with the afferent branches of the trigeminal nerves
and communications with the sympathetic nerves (10). Grostic
noted thar the spinal nucleus of the trigeminal nerve may extend
downward as far as the fourth cervical vertebra. By combining
anterior rotation of the atlas on the side to which the aclas has
laterally deviated with the lateral traction, it may be possible o
put traction directly on the sensory nucleus of the trigeminal nerve
ar the level of the first and second cervical vertebrae (7).

Subluxation of the upper cervical area can have a neuro-
logical effect on gait, coordination, and positional sense, leading
to increased farigue and clumsiness {11). Subluxation can also
cause posterior column signs and sympeoms (11). This array of
symptoms can arise from adverse afferent inpur that affects neck
proprioception, the reticular formation, and the pyramidal rracts.
Since 1843, the importance of neck propricceptive information
has been recognized for the coordination of body, head, and eve
movements (12). Mote recently, abnormal proprioceprive func-
tion has been believed to be caused from a posterior column abnor-
mality (13).

The reticular formation and pyramidal tracts play a vital role
in maintaining posture and coordination. The reticular forma-
tion begins at the upper end of the spinal cord and extends into
the hypothalamus and to the sides of the thalamus {14). It pro-
vides a basis of support of the body against gravity. The main
function of the pyramidal system is regulation of voluntary motor
contral (14). Therefore, as subluxation affects these areas result-
ing symptoms include unsteadiness of gait, paraesthesias, muscle
weakness and clumsiness (15).

The adjusement of the upper cervical subluxation in this
patient produced a dramatic and immediate resolution of her new-
rological symptoms. It seems that Type | A-C malformartion is
an anomaly that may predispose a patient to certain neurclogi-
cal symptoms later in life or following a secondary incident. When
an A-C malformation is present, an assessment of vertebral sub-
luxation should also be done. The patient underwent an array of
medical tests to no avail or solution. If conservative chiroprac-
tic care had been initially administered, many of these teses, along
with the fear and expense associated with them, may have been
avoided.

CONCLUSION

Once the surgical urgency of an upper cervical malforma-
tion is ruled our, then conservative chiropractic care should be
sought. Upper cervical subluxation and the myriad symproms
often associated with an Armold-Chiari malformation appear to
have a neurological link. Medications generally affect the symp-
toms temporarily, but do not correct the verrebral subluxation.
Surgery, unless there is an urgency for survival, should only be
considered when other more conservative options have been rried.
More studies could further document the effects of chiropracric
care on patients with Type I A-C malformartion who experience
undefined or associated neurological symproms.
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