
Ann. rheum. Dis. (1966), 25, 242.

INTERNAL FIXATION OF THE UNSTABLE RHEUMATOID
CERVICAL SPINE*

BY

J. C. F. CREGAN
From the Devonshire Royal Hospital, Buxton, and South Manchester Group of Hospitals

It has been known for many years that rheumatoid
arthritis can involve the cervical spine, sometimes
seriously. Only, however, in the last 15 years have
cases been reported, with increasing regularity, of
subluxation in this region, with a greater or lesser
degree of neurological deficit. This may occur at
the atlanto-axial level, at a lower level, or at both.

In recent years much light has been thrown on the
nature and incidence of cervical rheumatoid arthritis,
as regards both the disease and the displacements
which may occur from it, by the work of Kellgren
and Lawrence (1956, 1958), of Sharp and Purser
(1957, 1961), and of Sharp, Purser, and Lawrence
(1958). They show for example that 18 per cent. of
hospital patients may show radiological evidence of
atlanto-axial subluxation, their criterion for sub-
luxation being a distance greater than 3 mm., as
seen in the x rays, between the anterior margin of the
odontoid and the posterior margin of the atlas, in
persons over the age of 45 years. Ball (1958) has
shown the incidence of subluxation to be more
frequent at autopsy. It has also been shown that a
considerable degree of atlanto-axial displacement can
occur without neurological signs, and that it is not
known whether spontaneous stabilization of the
affected joints can occur with conservative splintage.
The purpose of the present communication is to
present the cases of fourteen patients with cervical
rheumatoid arthritis, with subluxation or disease at
one or more levels. Twelve of these have been
operated on, and the surgical management of such
patients is discussed.
The cases are divided into three main groups

according to the spinal level affected:
(1) Below the second cervical level;
(2) At the atlanto-axial level;
(3) At both levels.

(1) Dislocations below the Level of the Second
Cervical Vertebral Body

Case 1, a 56-year-old woman, had a 25-year history of
severe rheumatoid arthritis. This had been static until
1958. She had been able to climb stairs, cook, and feed
herself, but for the last 3 months she had been unable to

*Paper read at a meeting of the Heberden Society on June 26, 1965.

hold a tea-cup or walk, owing to progressive loss of power
in the limbs.

Examination.-There were bilateral plantar extensor
reflexes and ankle clonus; all limb reflexes were increased,
and deep pain sensation was diminished to the third
cervical level. X rays showed a dislocation of the third
on the fourth cervical vertebral body, and of the fourth
cervical vertebra, and of the fourth on the fifth.
The dislocation was treated by cancellous bone grafting

and internal fixation, by wiring, of the third to the sixth
cervical vertebral bodies. The reduction was not quite
complete, but the patient made a good recovery. In 5
months the clonus had vanished, the plantar reflexes had
become normal on one side, though remaining extensor
on the right.
She was then able to stand with difficulty, but after 7

years, became increasingly bedfast and died in 1964 from
inter-current infection.

Case 2, a 55-year-old housewife and teacher, had a
10-year history of mild rheumatoid arthritis. She was
working, but had had, for 3 months, pain in the neck with
marked loss of sleep.

Examination.-There were no neurological signs.
X ray showed a displacement of the fourth on the fifth
cervical vertebral body, of a fifth of a diameter (Fig. 1,
opposite).
At operation in 1958 the interspinous ligaments of the

affected joints were found to be lax, yellow, and brown.
A cancellous autogenous bone graft was applied, and the
spinous processes were fixed with stainless steel wire
(Fig. 2, opposite).
She made a good recovery, remained free from pain,

and returned to work.

Case 3, a 58-year-old housewife, had a 12-year history of
severe rheumatoid arthritis. She was able to walk with
two crutches, with some difficulty, and had a history of 1
year's vague deterioration in mobility and of pain in the
neck.

Examination.-There were bilateral plantar extensor
reflexes, with general motor loss in all four limbs. Xray
showed a displacement of the fourth on the fifth cervical
vertebral body of a third of a diameter (Figs 3 and 4,
opposite).

In 1961 internal fixation by spinous process wiring and
cancellous grafting was carried out (Fig. 5, opposite).

She made a good recovery and returned to her previous
somewhat limited activity, but died a year later from
amyloidosis of the kidney, liver, and spleen.
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UNSTABLE RHEUMATOID CERVICAL SPINE 243

Fig. 1.-Case 1, before operation.

Fig. 3.-Case 3, before operation, Fig. 4.-Case 3, before operation, in flexion.
in extension.

Fig. 2.-Case 1, after operation.

Fig. 5.-Case 3, after operation.

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.25.3.242 on 1 M
ay 1966. D

ow
nloaded from

 

http://ard.bmj.com/


ANNALS OF THE RHEUMATIC DISEASES

Case 4, a 49-year-old housewife, had a 20-year history of
rheumatoid arthritis. She was able to walk with two
sticks. She had had 2 weeks' torticollis and pain, and a
rapidly developing quadriplegia, associated with flexor
spasms.

Examination.-There was complete paraplegia, with
dyspnoea, dysphagia, and incontinence of urine and
faeces. Both plantar reflexes were extensor, and the C5/6
innervated groups were acting to power 2; otherwise there
was no motor power in the arms. X ray showed a dis-
location of the sixth on the seventh cervical vertebral body
(Fig. 6).

Skull traction was applied, and at operation, when the
interspinous ligaments at the affected level were found to
be brown and lax, the spinous processes were wired and
reinforced by cancellous grafting (Fig. 7), using bone from
the husband's ilium.
The patient made a full neurological recovery in the

arms, but the plantar reflexes remained equivocal, with
signs of pyramidal involvement in the legs. She returned
to relative independence, being able to cook and walk,
though the flexor spasms in the legs remained intermit-
tently. She is still leading an independent life.

Case 5, a 76-year-old man, had a 30-year history of
ankylosing spondylitis. He was involved in a minor road
traffic accident and sustained a fracture in the lower cervi-
cal region (Fig. 8). All the cervical intervertebral joints
were ossified and complete quadriplegia developed.

Operative treatment, although radiologically satis-
factory (Fig. 9, opposite), did not save his life and he
died 3 days later from bronchopneumonia.

Fig. 8.-Case 5, before operation.

Fig. 7.-Case 4, 1 year after operation, showing reconstitution
of eroded C7 vertebral body.
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Fig. 6.-Case 4, before operation.
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UNSTABLE RHEUMATOID CERVICAL SPINE

At operation in 1962 the atlanto-axial ligaments were
found to be soft, brown, and unstable. The arch of the
atlas was diseased, and when it fractured on attempted
wiring of the atlas to the spine of the axis a Johanssen
screw, such as is used in fracture treatment, was uised in
an emergency to fix the basi-occiput to the upper three
cervical spinous processes (Fig. 12).

Fig. 9.-Case 5, after operation.

(2) Atlanto-Axial Dislocations
Case 6, a 72-year-old housewife, had a 10-year history of

severe rheumatoid arthritis. She also had corneal ulcers.
She was able to walk with sticks, with great difficulty, and
for 8 weeks had complained of paraesthesia in the hands
and feet, with loss of power in all four limbs.

Examination.-The plantar reflexes were both exten-
sor and in all four limbs the reflexes were greatly increased.
X ray showed one diameter of displacement of the odon-
toid on flexion (Figs 10 and 11). Fig. 12.-Case 6, 1 year after operation.

Fig. 1 1.-Case 6. before operation, in extension.
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Fig. 10.-Case 6, before operation, in flexion.
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ANNALS OF THE RHEUMATIC DISEASES

Fixation was firm and the patient made a good recovery
to her previous level of activity. Her right arm and leg,
however, remained hypertonic, and the right plantar
reflex extensor; she also retained some diminution of
sensation to pin-prick up to the sixth dorsal segment.

Case 7, a 37-year-old housewife, had a 15-year history of
severe rheumatoid arthritis of mutilans type. She could
walk only a few steps, but had no pain or neurological
symptoms.

Examination.-Destructive changes were found in
the arch of the atlas and the lateral masses without sub-
luxation (Figs 13 and 14).
No treatment was indicated or carried out.

Case 8, a 54-year-old foreman, had an 8-year history of
severe rheumatoid arthritis. He had recently had
melaena from butazolidin treatment, but had worked
until 3 months before being seen. He had developed
severe neck pain, with weakness in all four limbs, and for
2 months had had a tetraplegia, the sensory level being up
to the fifth cervical segment, with respiratory palsy and
incontinence.

Examination. X ray showed destructive changes in
the odontoid, with some increased movement and
probably a pathological fracture in this process (Fig. 15,
opposite).

The patient died 3 months later on the operating table.

Case 9, a 37-year-old housewife, had a 12-year history of
severe rheumatoid arthritis. She was severely disabled,
having had two hip arthroplasties and operations on both
ankles. She was barely able to stand, and could walk
with difficulty with two axillary crutches. For 3 months
she had intense headache of the occipital type, with
vomiting.

Examination. There were no detectable neurologi-
cal signs though the patient's disability made these
difficult to elicit. Xray showed destructive change in the
odontoid, with some posterior displacement (Fig. 16,
opposite).

Screw fixation of the occiput to the cervical spine (Fig.
17, opposite) reinforced by bone grafting was followed by

Fig. 1 3.-Case 7, in flexion.
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Fig. 14.Case 7, in extension.
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Fig. 15.-Case 8.

a good recovery, the headache and vomiting being cured,
and the previous functional capacity being regained. At
operation, it was once more noticed that the atlanto-occi-
pital and atlanto-axial ligaments were brown and dis-
coloured.

Case 10, a 60-year-old housewife, had a 10-year history
of moderately severe rheumatoid arthritis. She was able
to walk with two sticks, and could cook although she
could not go shopping. She had noticed generalized loss
of power in the limbs for 6 months, and occipital pain of
lancinating type for 3 months.

Examination.-The plantar responses were both
extensor, with no obvious paralysis. X ray showed a
displacement of the odontoid of one diameter, with some
destructive changes (Fig. 18, overleaf).

In 1963 screw fixation of the occiput to the cervical
spine reinforced by autogenous bone grafting was
carried out (Fig. 19, overleaf), and again the atlanto-axial
and atlanto-occipital ligaments were seen to be brown and
lax. The patient remained in hospital for 4 weeks after
the operation. Bony fusion of the occiput to the cervical
spine eventually occurred and she regained her previous
level of functional capacity, though the plantar reflexes
remained extensor.

It was plain from Cases 6, 9, and 10 that fixation
of the basi-occiput to the cervical spine was possible
owing to the relative density of the posterior fossa
bone in the mid-line. Fig. 20 (overleaf) illustrates
this point.

Case 11, a 70-year-old housewife, had a 7-year history of
severe rheumatoid arthritis. She was able to shuffle
about with two sticks, and for one year had noticed in-
creasing weakness in the arms and legs, with intense
occipital pain and loss of sleep.

Examination.-All reflexes were exaggerated in all
four limbs. The plantar responses were extensor on the

Fig. 17. -Case 9, 1 year after operation.
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Fig. 16.--Case 9, before operation.
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ANNALS OF THE RHEUMATIC DISEASES

iL .. R

Fig. 18.-Case IU, betore operation. Fig. 19.-Case IOu, 1 year after operation.

Fig. 20.-Transillurination of skull, showing dense bone of vertical

occipital crest.
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UNSTABLE RHEUMATOID CERVICAL SPINE 249

right, and there was diffuse motor weakness. X ray Examination.-There were no neurological signs,
showed a half diameter of atlanto-axial dislocation (Figs but x ray showed an atlanto-axial dislocation of one
21 and 22). diameter of the odontoid (Fig. 24).

Fig. 21. -Case 1I, before Fig. 22.-Case 1 1, before operation,
operation, in flexion. in extension.

In 1964 wiring of the atlanto-axial joint and cancellous
bone grafting was undertaken (Fig. 23), and the atlanto-
axial and atlanto-occipital ligaments were again seen to
be brown and discoloured.
The patient regained some motor power in the legs and

returned to her previous level of activity. The arthro-
desis became solid.

Fig. 24.-Case 12, before operation.

In 1964 atlanto-axial wiring (Fig. 25) was carried out
without bone grafting. The atlanto-axial and atlanto-oc-
cipital ligaments were found to be brown and discoloured.
The reduction was not complete, but the symptoms

were completely cured and the patient remains well.
-;?" :!:: .:. :;"'

Fig. 23.-Case 11, 1 year after operation.

Case 12, a 50-year-old housewife, had a 10-year history
of mild rheumatoid arthritis. The corneal reflexes were
absent. She was working, but for 6 months had had
increasingly intense occipital pain, with loss of sleep. Fig. 25.-Case 12, 6 months after operation.
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ANNALS OF THE RHEUMATIC DISEASES

Case 13, a 39-year-old housewife with two children, had
a 19-year history of mild rheumatoid arthritis, and for 6
months, had noticed paraesthesia in the hands and fore-
arm, with occipital pain and persistent loss of sleep.

Examination.-All tendon reflexes were greatly
exaggerated and both plantar reflexes were equivocal.
X ray showed a three-quarters diameter displacement of
the odontoid.

In 1965 simple atlanto-axial wiring was carried out, and
the atlanto-axial and atlanto-occipital ligaments were
seen to be brown and discoloured.
The pain was relieved post-operatively, and the patient

remains well.

(3) Subluxations at More than One Level
Case 14, a 57-year-old housewife, had a 20-year history

of severe rheumatoid arthritis. She was able to shuffle
about with two sticks and to do light house duties. For
4 months, she had noticed loss of power in the legs, with
flexor spasms, and had taken to her bed.

Examination.-All the muscle groups in all four
limbs were hypertonic, the plantar reflexes were extensor,
and X ray showed moderate subluxation of the atlanto-
axial joint, and of the second cervical vertebral body on
the third, and of the third on the fourth.

Skull traction was applied until the spasms settled and
an occipito-cervical arthrodesis was carried out in the
unreduced position. A knee joint arthrodesis was
performed 6 months later.
The patient became socially independent and made a

good recovery, although she was still hypertonic in all
four limbs, she was able to perform light house duties.
It is interesting to note that function remained good even
though the dislocations were incompletely reduced.

Case 15, a 52-year-old lift engineer, with a history of
healed bilateral pulmonary tuberculosis for the last 6

Fig. 26.-Case 15, before Fig. 27.-Case 15, before
operation in extension. operation, in flexion.

years, had a 20-year history of severe rheumatoid
arthritis. He had noticed pain in the neck for 4 months,
and had been unable to hold his head up to shave beneath
his chin. He had noticed clicking at the back of his neck
on lifting his head up. He was living downstairs, and
was bedfast except for excursions in a wheel-chair.

Examination.-There were no neurological signs but
x ray showed half a diameter of displacement at the
atlanto-axial joint and also subluxations of the thirdl
fourth and fourth/fifth cervical intervertebral joints (Figs
26 and 27).
The patient was successfully treated by internal fixation

with a cervico-occipital plate (Fig. 28).

Comment
The operations performed, which are summarized

in the Table, demonstrate that the indications for

TABLE
RESULTS OF SURGERY IN TWELVE CASES

Results
Site of Operation

Pain Neurological Deficit

Atlanto-axial 6 3-All relieved 3{2 some regression

C2-7 4 4-All relieved 3 f 2 some regression
I l marked regression

Both 2 2-Both relieved I marked regression

Fig. 28.-Case 15, after operation.
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UNSTABLE RHEUMATOID CERVICAL SPINE 251

surgical intervention seem to be severe neck or head
pain, the presence of neurological signs, or gross
vertebral displacements. A study of this series also
suggests the following conclusions:

(I) Neurological signs can regress markedly
though they rarely disappear completely.

(2) Gross atlanto-axial displacement is com-
patible with a minimal neurological deficit.

(3) Pain is usually relieved satisfactorily fol-
lowing cervical immobilization.

(4) In atlanto-axial subluxation, pain is usually
a more prominent symptom than neurolo-
gical signs and symptoms. In subluxations
at lower levels, neurological symptoms and
signs are as common as the symptom of
pain. In three atlanto-axial subluxations,
the corneal reflexes were diminished or
absent.

(5) In the fourteen reported cases, eleven had a
positive sheep cell agglutination test,
greater than 1/60, and one had a positive
latex-fixation test.

(6) Of the fourteen patients reported, only
eight had been on steroid therapy.

The above findings confirm those of Sharp and
Purser. It is also suggested that:

(I) Healing and reconstruction of erosions in
vertebral bodies can occur if the fixation is
adequate, as shown in Cases 4 and 9.

(2) In five out of six cases in which the atlanto-
occipital membrane was seen, the atlanto-
occipital ligaments were affected as well as
the atlanto-axial; they were brown and dis-
coloured. Also, as in Case 7, the arch of the
atlas can be destroyed. The odontoid
process can also suffer destructive change.

(3) The ability of subluxing cervical rheuma-
toid joints to stabilize spontaneously with
conservative measures is not precisely
known, and it seems likely that certain
cases, such as described above, will con-
tinue to require surgical stabilization on the
assumption that the lesions will worsen and
not improve. The conservative Minerva
jacket and halo splint have certain dis-
advantages in both efficiency and con-
venience, in these ill and crippled patients.
It is suggested that rapid rigid immobiliza-
tion of all diseased joints in the reduced
position, plus minimal interference with the
patient's general activity, should be our
aim. To achieve this in patients with
atlanto-axial and atlanto-occipital disease,

and sometimes lower subluxations as well,
will call for improvement in our internal
fixation techniques for the occipito-cervical
joint complex, and probably means some
form of easily applied cervico-occipital
plate, used either with a bone graft or, in an
emergency, without it through a more
superficial incision. Such an appliance,
shown in Fig. 28, was used in the treatment
of Case 12; the device shows promise and
will be reported more fully when more
experience has been gained with it.

Summary
Fourteen cases of pathological subluxation in the

rheumatoid cervical spine are reported. Twelve of
these were treated by surgical internal fixation, and
their neurological and general progress is described.
A plea is made for early recognition and operation in
such cases.

I thank Professor J. H. Kellgren and his staff, and also
Dr. J. Sharp and Dr. R. Harris, for referring many of
these cases to me and for their co-operation and advice.
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DISCUSSION
MR. G. PLATT (Aylesbury): I should like to congratulate

Mr. Cregan on an admirable paper on a subject of which
very little is known. This condition is particularly
important to anyone doing any surgery in rheumatoid
arthritis and its presence should be considered before any
operation, because if unsuspected it can be particularly
hazardous. Another presenting symptom can be
dyspnoea. I have seen one patient in which the flexion
deformity of the neck was so severe that the woman could
hardly breathe and this was greatly relieved by simple
neck traction. Would Mr. Cregan give some details of
post-operative treatment ?
MR. CREGAN: We have not really worked out a really

satisfactory routine, but providing you can get good
internal fixation from the occiput to whatever cervical
level is necessary, I do not see any reason why the patient
should not be up in a matter of 2 or 3 weeks. If any of
them are badly crippled it is bad for them to be in bed for
too long.
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ANNALS OF THE RHEUMATIC DISEASES

DR. E. B. D. HAMILTON (London): I understand that
in some of the instabilities in the mid-cervical spine you
can do an anterior approach with fusion of the bodies.
Have you any experience of this and, if so, is it more
advantageous than the wiring?
MR. CREGAN: I have done anterior fusion in the cervical

spine, but it is not as easy as posterior fixation. It is a
sort of virtuoso performance. It is very difficult to
arthrodese at one level too. In rheumatoid arthritis I
do not think that anterior fusion is a good routine
measure if there are multiple subluxations. It is easier
and quiicker to do it from the back.
DR. H. WYKEHAM BALME (London): When there has

been a considerable displacement halfway down the neck,
at C3 or C4, or round about there, can you give us any
sort of guidance as to how long you employ skull traction?
MR. CREGAN: I think as short a time as possible and

discontinue it as soon as the subluxation is reduced.
DR. H. WYKEHAM BALME (London): Would a fortnight

be long or short?
MR. CREGAN: A fortnight would be getting on for long

in this type of patient. I think we are getting to a stage
where you could almost reduce it on the table under
x ray control.
DR. A. ST.J. DIXON (London): I should like to support

Mr. Platt in saying that all patients with rheumatoid
arthritis undergoing surgery must have routine screening
for cervical spondylosis because of the hazards of the
anaesthetist positioning the neck or the porters picking
up the patient perhaps by the neck. It is possible, as

Dr. Sharp pointed out some years ago, to detect atlanto-
axial subluxation by a finger placed in the back of the
mouth and we have used this clinical test quite frequently.
DR. V. L. STEINBERG (London): I should like to ask

whether any ofyour patients had any severe vertigo due to
displacement of the upper cervical spine. We had a
patient with such symptoms associated with such dis-
placement; a fusion was performed but this did not
relieve the vertigo.
MR. CREGAN: No, I have not had that experience.

Fixation inteme de l'instable colonne cervicale
rhumatismale

REsuME
On rapporte sur 14 cas de subluxation pathologique de

la colonne cervicale rhumatismale. Douze cas furent
traites par la fixation chirurgicale inteme et on d6crit leur
progres neurologique et general. On preconise un
diagnostic et une operation precoces en tels cas.

Fijaci6n interna de la colunna cervical reumatoide
inestable

SUMARIO
Se relatan 14 casos de subluxaci6n patol6gica de la

columna cervical reumatoide. Doce de estos casos
fueron tratados por la fijaci6n quir'urgica interna. Se
describe el progreso neurol6gico y general de estos casos.
Se aboga en tales casos un diagn6stico y una operaci6n
tempranas.
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