
more than two hours previously. The management of young
children is more difficult-most episodes are poison scares
rather than true poisonings. Rather than give young children
charcoal immediately on presentation, we suggest confining it
to the few who develop symptoms-in a dose sufficient to
increase elimination of the drug.
Repeated doses of oral activated charcoal have not yet been

shown to reduce morbidity and mortality. Further studies are
required to establish its place and the dose to be given. Until
these data are available, severely poisoned adults should be
given 150-200 g through a nasogastric tube over 4-8 hours
with the aims of achieving a maximum reduction in elimina-
tion half life and an improvement in the clinical state. The
total dose given is probably more important than the fre-
quency of dosing.
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The cervical spine in rheumatoid arthritis

Needs careful assessment

Rheumatoid arthritis commonly affects the cervical spine,
causing several well defined deformities.' Damage to the
cervical spine from rheumatoid arthritis has been noted in
30% to 46% of necropsy studies and is second in frequency
only to that seen in the metatarsophalangeal joints.2 3 One in
four inpatients with rheumatoid arthritis and between 17%
and 86% of all patients with this disease have radiological
evidence of instability of the cervical spine. 3-6
These high rates reflect the anatomy of the cervical spine

and the dynamic forces that act on it. Each of the apophysial
and ligamentous articulations of the cervical spine is suscept-
ible to the same inflammatory changes as those in peripheral
joints of patients with rheumatoid arthritis.2 Furthermore,
the cervical spine is constrained between a somewhat rigid
thoracic spine and a skull weighing 6 kg; movement of the
head, which has been estimated to occur around 600 times
each hour, adds to the forces on the articulations.7
Any segment of the cervical spine may be affected by the

rheumatoid inflammatory process, but destructive changes
are most prominent at the occipitoatlantoaxial junction.
Atlantoaxial subluxation is the most common deformity and is
due to destruction and resultant laxity of the transverse
ligament. This allows the atlas to move forward relative to

the odontoid process of the axis when the neck is flexed.
In radiographs this is seen as a widening of more than 3 mm
in the space between the anterior arch ofC 1 and the odontoid.
The corresponding reduction in the space posteriorly
restricts the canal available for the spinal cord. By contrast,
posterior subluxation of the atlas is infrequent and is seen only
in the presence of severe erosion and dislocation of the
odontoid.8

Recent studies using magnetic resonance imaging in
patients with atlantoaxial subluxation have shown an inflam-
matory mass of granulation tissue around the odontoid arising
from the synovial lining of the articulations. This periodon-
toid mass is not visible in patients who have had surgical
fusion of the first two cervical vertebrae or in whom deformity
has progressed to that of atlantoaxial impaction (see
below).9 '° The bulging of this mass may further reduce the
space available for the spinal cord and cause neurological
deficits in patients with only a moderate degree of atlantoaxial
subluxation.
When the disease affects one of the occipitoatlantoaxial

articulations (termed lateral mass) it may produce the syn-
drome of non-reducible rotational tilt of the head, the main
clinical features of which are occipital pain, tender points in
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the neck, and tilting of the head towards the affected side." If
both sides are affected collapse of the lateral masses allows the
skull to descend on to the cervical spine and the odontoid to
enter the foramen magnum. This deformity has been termed
cranial settling, superior migration of the odontoid, or
atlantoaxial impaction and is seen almost exclusively in
association with atlantoaxial subluxation.68 12 Subaxial sub-
luxation is a late development; it often affects several verte-
brae, leading to a "stepladder" deformity. Extensive rheuma-
toid disease of the cervical spine results, then, in a combined
deformity of atlantoaxial subluxation-subaxial subluxation
and atlantoaxial impaction-a devastating complication and a
truly formidable therapeutic challenge.

Deformities of the cervical spine are seen most often in
patients with rheumatoid arthritis of more than 10 years'
duration. They are usually associated with severe destructive
peripheral arthritis, rheumatoid nodules, a high titre of
rheumatoid factor, and treatment with corticosteroids.'"
Progression of the deformity is unpredictable in a given
patient, but follow up for five to 10 years has shown worsening
of the instability in 16% to 41% of the patients.6812 These
percentages may be too low: with progression of the deformity
to atlantoaxial impaction the magnitude of the atlantoaxial
subluxation may seem on radiography to be reduced, giving
the false impression radiologically of improvement. 12
Many patients with rheumatoid disease of the cervical spine

remain asymptomatic for years, but they are at risk of a range
of neurological complications and even sudden death from
medullary compression. Neurological abnormalities may be
subtle and difficult to establish in the presence of deforming
arthritis, muscular atrophy, and the neuropathy that may be
associated with rheumatoid arthritis. Patients may complain
of intractable pain in the neck or the back of the head. They
may have symptoms of vertebrobasilar insufficiency with
vertigo or drop attacks and may have signs of myelopathy."' 14
Myelopathy, once it develops, is usually rapidly progressive.
In patients with subaxial subluxation myelopathy may occur
with only slight subluxation because of the narrower diameter
of the spinal canal below the axis. Profound and complex
neurological deficits may be found in patients with the
combined deformity ofatlantoaxial subluxation--subaxial sub-
luxation-atlantoaxial impaction. Atlantoaxial subluxation
with subluxation of less than 9 mm carries the least risk of
neurological damage, while atlantoaxial subluxation of more
than 9 mm, atlantoaxial impaction, subaxial subluxation,
non-reducible rotational tilt of the head, and combined
deformities are all associated with a higher risk of neurological
deficit.8 15

Plain radiographs of the cervical spine in flexion and
extension will allow recognition of atlantoaxial subluxation
and subaxial subluxation. In patients with atlantoaxial impac-
tion, however, odontoid erosion and osteoporosis may make
plain radiographs inadequate for assessing the extent of
cranial settling and resultant penetration of the odontoid into
the foramen magnum. Various measurements have been
advocated to define the extent of cranial settling. McGregor's
line, which assesses the protrusion of the odontoid process
above the foramen magnum, is widely used in clinical
practice. Because of its superior contrast capabilities magnetic
resonance imaging is the current first choice technique for
assessing instability of the cervical spine. 16 17

Patients with a minor degree of atlantoaxial subluxation or
with subaxial subluxation need treatment only with a soft
cervical collar-which provides symptomatic relief, acts as a
reminder to patient and doctor, and may provide some degree
of protection from trauma. In the presence of intractable
cervical pain, neurological deficits, or myelopathy, or combi-
nations of these, the recommended procedures are halo

stabilisation and surgical arthrodesis. The place of surgery in
the early stages of instability of the cervical spine is less
certain, nor is there any consensus on whether progression
can be retarded by early surgery. In a retrospective study of
1 10 patients with rheumatoid arthritis who had surgical
treatment we found recurrence of their cervical instability
after a mean interval of nine years in 5 5% of patients with
atlantoaxial subluxation who required only atlantoaxial fusion
-but a 36% recurrence rate after a mean interval of 2-6 years
in patients with atlantoaxial subluxation and atlantoaxial
impaction who required fusion from the occiput to C3. No
patient with atlantoaxial subluxation and fusion ofC 1 and C2
progressed to develop atlantoaxial impaction.'4 18
Many patients with substantial deformities remain asymp-

tomatic, but they are at increased risk of neurological damage
with the passage of time. They are also at risk if they need
surgery or induction of anaesthesia for any other reason. In
one recent study 60% of patients with rheumatoid arthritis
having total hip or knee replacements had radiological
evidence of instability of their cervical spine, and nearly half
of these had no symptoms referrable to their necks.'9 Patients
with rheumatoid arthritis undergoing any major surgical
procedure should be assessed by having radiographs taken of
the cervical spine in flexion and extension. Indeed, all patients
with rheumatoid disease of the necks, even though asymp-
tomatic, should be followed up carefully for evidence of
neurological deficit, and all should undergo periodic radio-
graphic monitoring.
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