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OPENING ADDRESS

HuGO THEORELL

Ladies and Gentlemen:

It is my privilege as President of the Wenner-Gren Center Foundation to extend to all
of you our most hearty welcome to Stockholm and to this symposium on “cervical pain™.
Our idea was that it might be fruitful to arrange a discussion between representatives of
several disciplines dealing with this particular problem from different points of view. The
surgeons, neurosurgeons and orthopaedic surgeons responsible for the therapy should
confront their experience and problems with anatomists, pathologists and neurophysiologists
with special interests in the neurophysiological mechanisms of pain.

“Cervical pain” is mainly a disease of the higher ages. I have heard figures telling that
some 65 9 of people above the age of 65 have had or still suffer from this disease. Since the
average lifetime, at least in “‘developed’ countries, is increasing we must expect the disease
to become more and more frequent, even if we shall hear later that its typical symptoms
have been found in skeletons already from the Viking time.

Unfortunately no generally effective therapy has been found, in spite of many approaches
being made, varying from advanced surgery to all sorts of conservative means. We have the
feeling that therapeutically active doctors sometimes know too little about the physiological
mechanism of pain, how pain is influenced by the anatomical changes observed on X-ray
pictures or during surgery in the cervical region.

We firmly believe that only common efforts can lead to decisive progress, and it is our
sincere hope that this symposium shall become a step forward in this direction.






OPENING REMARKS

CARL HIRrSCH

ON BEHALF of the organizing committee of the medical research council and the Wenner-
Gren Center it is my pleasure to welcome you to this symposium on Cervical Pain. This
meeting is an attempt to bring together outstanding basic scientists and clinicians to discuss
one of the most common painful conditions mankind is suffering from. Cervical pain is
subject to controversial opinions about the clinical interpretation and the therapeutic aims.
Recent morphological and physiological data have made it necessary to present and to
discuss them in order to open a broader approach towards future research and clinical
management.

Our programme is made up in such a way that the first day will be devoted to the
clinical picture including pathomorphology, biomechanics, radiographic information and
clinical treatment.

The second day we will have neurophysiology and the last day we hope to be involved
in a general discussion trying to utilize the information presented. We all hope that this
symposium will be worth while and that the results of our exchange of ideas can be published.
I wish the participants and invited guests heartily welcome.






THE CLINICAL PICTURE

RAGNAR FRYKHOLM

Dept. of Neurosurgery, Sodersjukhuset, Stockholm

I THINK it would be quite irrational to try to speak about the symptomatology of cervical
pain without making at least some reference to the anatomy, biomechanics and pathology
of the region, but [ will try to make these digressions from the main subject of my presentation
as brief as possible.

Each normal cervical disc is functionally a saddle-joint composed of three separate
articulations. In the main central one, the nucleus pulposus serves as joint fluid. The two
additional uncovertebral joints are developmentally only fissures in the lateral parts of the
annulus fibrosus, but nevertheless serve as articulations. In disc degeneration, however, the
three joint-cavities may merge into a single one.

Altogether the normal cervical spine contains no less than thirty-five separate joints and
is thus the most complicated articular system of the body. Its articular function is to permit
the various movements of the head in relation to the trunk.

The cervical spine is subjected to a great amount of continuous stress and strain during
the normal activities of life. Even when we speak, exhibit our personal pattern of gestures
and so on, our heads are moved much more than most people are aware of. Everyone who
has suffered from a painful and stiff neck can testify how disabling such a condition can be.

The prerequisite for a normal function of the cervical spine is that all movements can be
performed without injury to the cord and the millions of nerve-fibres which pass through it
and the intervertebral foraminae and the foramina transversaria, and furthermore that
the vascular supply of these structures including the posterior fossa remains undisturbed.

On ventroflexion the vertebral canal is lengthened and on dorsiflexion it is shortened to a
considerable degree, as shown by Fig. 1.

The cord has an amazing capacity to adapt itself like a snake to these considerable
alterations in the length of the canal. It is elongated and gets thinner on ventroflexion and is
shortened and becomes thicker on dorsiflexion, as has been conclusively demonstrated by
Breig.

In a canal of normal width such changes in length and diameter of the cord can take
place without any injury being inflicted, but in cases with advanced spondylosis the canal

5



6 R. FRYKHOLM
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Fi1G. 1. Diagram drawn from two superimposed radiographs, one with the cervical spine in maxi-
mal ventroflexion, the other in dorsal extension, with the base of the skull as reference point for
both. The spinal canal is seen to be significantly elongated on ventroflexion and shortened in
dorsal extension. The difference in length between the two extreme positions is more pro-
nounced for the posterior than the anterior contour of the canal. (Courtesy of Alf Breig,
Biomechanics of the Central Nervous System, Almqvist & Wiksell, Uppsala, 1960, p. 27.)

may be constricted to such a degree that the cord may suffer severe damage even by ordinary
movements of the head. Figure 2 shows the ventral aspect of a case with advanced spondy-
losis. Figure 3 illustrates the dorsal aspect after removal of the laminae and articular facets.

Concerning the root-filaments, it is important to remember that these are stretched on
ventroflexion and slackened upon dorsiflexion, Fig. 4.

In order to permit such movements the nerve roots have been provided with funnel-shaped
root-pouches. Otherwise they would be sharply angulated at their points of exit from the
dural sack and easily traumatized.

Farther laterallysthe radicular nerves usually have—or should have—a central position
within the intervertebral foramen. Otherwise friction may occur against the hard linings of
the foramen, which may result in reactive fibrosis of the nerve-roots and their sheaths.

An anatomy, which is completely perfect from all functional points of view, is unfor-
tunately seldom provided by nature, except to a small privileged group of individuals.



THE CLINICAL PICTURE 7

protrusions are seen to emerge from the ventral and lateral parts of the C5/6 and C6/7 discs.

Congenital or developmental aberrations from an ideal configuration of various structures
may occur in all parts of the body, predisposing the individual in question to dysfunctions
of various kinds.

The cervical region is no exception from this general rule. Here we may find—even in
young individuals—many cases with malformed root-pouches, occasionally together with
radicular nerves sharply angulated upwards or nerves with an eccentric location in the
intervertebral foramen (Fig. 5).

Such malformations occur with increasing frequency as age advances, which probably
must be attributed to the gradual shortening of the cervical spine due to osteoporosis and
spondylosis, seen in Fig. 6.

Cervical pain has a large number of different clinical manifestations. The various types
can, however, be put into three main groups:

1. Local cervical pain caused by a pathologic lesion itself somewhere in the cervical
structures.

2. Brachial neuralgia caused by compression of the nerve-roots of the upper extremity.

3. Cervical migraine, a special type of headache elicited from the cervical region through
mechanisms which are not yet fully understood.
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F1G. 3. Dorsal aspect of the vertebral bodies and discs of the same cadaver specimen as in Fig. 2,
showing that in this case the protrusions are of the same size around the entire circumference of
the discs. Compare Fig. 8, which shows an example of an asymmetrically developed protrusion.

I. LOCAL CERVICAL PAIN

Due to the complex anatomy and biomechanics of the cervical structures, the whole
system is of course very easily vulnerable.

A painful arthritis, for instance, affecting only a single one of the thirty-five joints will
cause a spasm of the neck muscles and thus a significant impairment of normal mobility.
A similar effect can be produced by trauma if one or several of the joints and their ligaments
are sprained. Many additional causes for local cervical pain could be enumerated.

Pain and muscle spasm generate vascular spasm, causing additional pain and thus
starting a vicious circle. Therefore, in a stiff and painful neck there is always the risk for
the development of radicular irritation, especially in cases with spondylosis or anatomic
anomalies of the type which predispose to the development of rhizopathies. Consequently
I think it is extremely important to treat pain adequately and try to mobilize the neck by
means of cautious manipulation. Local injection of xylocain into the tender spots may be
of great help in this treatment.

Wry and stiff necks are by no means an ailment affecting only people of advanced age.
Children and teenagers may also suffer from cricks in their necks, usually as the result of



THE CLINICAL PICTURE 9

FiG. 4. In ventroflexion (/eft) the root-filaments are stretched and, in addition, the root-sleeves

come into contact with the superadjacent pedicle, whereas in dorsal extension (right) the

filaments are slackened and the root-sleeves move caudally away from the pedicles (arrows).
(Courtesy of Alf Breig, p. 106 of the monograph titled under Fig. 1.)

some minor trauma or some uncontrolled movement. On X-ray examination there is usually
some evidence of subluxation at one segmental level.

Zuckschwert (1956) has reported small menisci in the intervertebral joints, which he
thinks may become incarcerated and lock the joint.

Most of the young patients regain normal mobility within a few days without any
treatment. If not, adequate treatment should be started immediately, as otherwise serious
complications may ensue, for instance a spastic torticollis, of which I have seen a couple of
examples, with this special etiology.

II. BRACHIAL NEURALGIA

Brachial neuralgia is usually caused by mechanical root-irritation in the lower cervical
region. If root-compression is sufficiently severe to cause complete denervation, all pain
subsides.

I intend to discuss briefly and in general terms only two pathologic conditions, namely
cervical spondylosis and acute disc herniation. Other aetiologies to brachial neuralgia, such
as cervical ribs, costoclavicular compression, tumours, etc., are beyond the scope of this
symposium.



