
Outcome of cervical spine surgery in patients with
rheumatoid arthritis

K M van Asselt, W F Lems, E B Bongartz, H L Hamburger, K W Drossaers-Bakker,
B A C Dijkmans, R M van Soesbergen

Abstract
Objectives—Cervical spine instability in
patients with rheumatoid arthritis (RA)
may lead to cervical myelopathy or occipi-
tal neuralgia, or both. Morbidity and
mortality in patients with RA treated with
cervical spine surgery during two years of
follow up were evaluated.
Methods—Between 1992 and 1996 55 pa-
tients with RA underwent cervical spine
surgery because of occipital neuralgia or
cervical myelopathy, or both. Patients
were classified according to the Ranawat
criteria for pain and neurological assess-
ment before operation and three months
and two years postoperatively. For occipi-
tal neuralgia a successful operation was
defined as complete relief of pain and for
cervical myelopathy as neurological im-
provement.
Results—Occipital neuralgia was present
in 17 patients, cervical myelopathy in 14
patients, and 24 had both. Surgical treat-
ment in the patients with symptoms of
occipital neuralgia who were still alive two
years after surgery was successful in 18/29
(62%). In the surviving patients with
cervical myelopathy neurological im-
provement of at least one Ranawat class
was seen in 16/24 (67%). Postoperative
mortality within six weeks was 3/51 (6%).
Within two years after the operation 14 /51
(27%) of the patients had died; in most
patients the cause of death was not related
to surgery. The highest mortality (50%)
was found in the group of six patients with
quadriparesis and very poor functional
capacity (Ranawat IIIB).
Conclusion—Cervical spine surgery in
patients with RA performed because of
occipital neuralgia or cervical myelopa-
thy, or both, is successful in most patients
who are alive two years after surgery.
However, the mortality rate during these
two years is relatively high, which seems
to be largely related to the severity of the
underlying disease and not to the surgery
itself.
(Ann Rheum Dis 2001;60:448–452)

Rheumatoid arthritis (RA) is a chronic sys-
temic disease characterised by synovitis, which
may lead to pannus formation with damage of
articular ligaments and destruction of joints.
Involvement of the cervical spine is a well
known complication: it is estimated that the
cervical spine is aVected in 36–86% of patients
with RA.1 2 Clinical symptoms and signs

depend on the location of the lesion(s) and the
degree of instability.

The atlantoaxial joint is prone to luxation in
three directions. Anterior luxation of the atlas is
the most common type, lateral luxation occurs
less frequently. Both types can cause entrap-
ment of the C2 nerve root, which may lead to
occipital neuralgia. The pain may be severe,
often waking patients from their sleep. The
third direction is vertical luxation of the odon-
toid process, which occurs with destruction of
the atlanto-occipital and atlantoaxial joints.
This type of luxation usually compresses the
medulla oblongata. Luxation of the vertebrae
at lower levels also appears (subaxial luxation).
Compression of the brain stem may lead to
symptoms like dysphagia, diplopia, facial
numbness, but also drop attacks, vertigo, and
even apnoeas.3 All types of cervical luxations
can cause signs of spinal cord compression:
long tract symptoms like uncontrolled jerks,
muscular weakness, increased tendon reflexes,
Babinski’s sign, Lhermitte sign, and inconti-
nence.4

The natural course of conservatively treated
(that is, without surgery) rheumatoid patients
with myelopathy is poor: in a recent report all
conservatively treated patients were bedridden
within three years after the onset of myelopa-
thy, and after seven years all patients had died.5

In this study we evaluated the outcome after
cervical spine surgery, measured by mortality
and morbidity, in rheumatoid patients with
occipital neuralgia with or without cervical
myelopathy and in patients with cervical
myelopathy only, during a follow up period of
two years.

Patients and methods
We carried out a retrospective study of patients
with RA, classified according to the American
Rheumatism Association criteria,6 operated on
in our hospital between 1992 and 1996
because of pathological processes of the cervi-
cal spine caused by RA. Patients with RA with
cervical involvement requiring neck surgery are
referred to our hospital from a large part of the
Netherlands. Occipital neuralgia was defined
as a severe distressing pain, caused by compres-
sion of the C2 nerve root, with radiation into
the dermatome. Cervical myelopathy was
defined as compression of the spinal cord at a
cervical level leading to motor, sensory, and/or
sphincter disorders. All patients were examined
by the same neurologist (HLH) and were clas-
sified according to the Ranawat criteria for pain
and neurological assessment (table 1) In all
patients diagnosed as having occipital neural-
gia or signs of spinal cord compression, or

Ann Rheum Dis 2001;60:448–452448

Department of
Rheumatology,
Slotervaart Hospital,
Jan van Breemen
Institute and the
Academic Hospital
Vrije Universiteit in
Amsterdam, The
Netherlands
K M van Asselt
W F Lems
K W Drossaers-Bakker
B A C Dijkmans
R M van Soesbergen

Department of
Neurosurgery,
Slotervaart Hospital
E B Bongartz

Department of
Neurology, Slotervaart
Hospital
H L Hamburger

Correspondence to:
Dr R M van Soesbergen,
Slotervaart Hospital,
Louwesweg 6, 1066 EC
Amsterdam
redre@slz.nl

Accepted 26 September
2000

www.annrheumdis.com

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/ard.60.5.448 on 1 M
ay 2001. D

ow
nloaded from

 

http://ard.bmj.com/


both, an x ray examination and magnetic reso-
nance imaging of the cervical spine were
performed. Additionally, in some patients
computed tomography scanning was consid-
ered necessary to assess bone destruction. The
decision to operate was made when the clinical
signs and symptoms were compatible with the
imaging findings.

HALO-TRACTION

Halo-traction was applied before the opera-
tion, firstly, to diminish pain, secondly, to
improve neurological symptoms, and, thirdly,
to achieve the best possible preoperative
correction at x ray. The operation was planned
when no further improvement could be
achieved according to the abovementioned
three criteria. During the halo-traction several
supportive measures were taken, such as decu-
bitus prevention by using a special bed,
counselling, and intensive physiotherapy.

OPERATIONS

All patients were operated on by the same
neurosurgeon (EBB). The operation consisted
of ventral or dorsal fixations. Ventral fixations
performed in the case of subaxial luxation at
one level were plate fixations with bone inlay.
Dorsal fixations can be divided into occipital-
cervical (or occipital-thoracic) fixation using a
plate-rod system and into cervical-dorsal fixa-
tions (C1-2, C1-3, or C1-4) with clamps. All
operations are combined with autologous bone
inlay.

Immobilisation in a halocuras followed
surgery and lasted for three months, beginning
on the fifth postoperative day.

FOLLOW UP

Three months and two years after the opera-
tion the patients were examined according to
the Ranawat score for pain and neural
assessment. x Ray examinations were per-
formed to verify the result of the operation
three months postoperatively. Re-admissions to
the hospital for cervical problems and for other
reasons were registered.

Results
PATIENTS

Between 1992 and 1996 we examined 78
patients with RA with possible neck involve-
ment. In 23 patients it was decided that an
operation was not desirable because of a lack of
indication for neck surgery (18 patients) or
because of severe contraindications for opera-
tion (in five patients). Thus 55 patients were
operated on.

The patient group comprised 46 women and
nine men; all had erosive disease. Table 2 gives
the age, disease duration, rheumatoid factor,
presence or absence of nodules, and the use of
corticosteroids. Seventeen patients had occipi-
tal neuralgia alone, 14 patients had signs of
spinal cord compression, and both occipital
neuralgia and myelopathy were found in 24
patients. No diVerence in the demographic
factors and severity of the disease was found
between the three groups (table 2). By
definition, there was a diVerence in Ranawat
scores between the three groups.

Fifty one patients underwent their first
cervical operation in the period between 1992
and 1996. Four patients had their first cervical
operation before 1992.

HALO-TRACTION

Halo-traction was performed in 52 patients. In
three patients with extensive pannus formation
it was considered that halo-traction was not
justified because the vertebrae were not
malaligned. The mean duration of halo-
traction in 43 patients was 22.5 days (range
4–73); in nine patients the duration of
halo-traction was not registered. In general,
halo-traction was well tolerated. In three
patients the duration of halo-traction was
extremely long—38, 42, and 73 days,
respectively—because of severe comorbidity or
complications: pulmonary dysfunction, crico-
arythenoid arthritis, and dens fracture.

OPERATIONS

Occipital-cervical (or occipital-thoracic) fixa-
tions were performed in 31 patients. Dorsal
fixations from C1 to C2, C3, and C4,
respectively were performed in 14 patients. We
performed eight ventral fixations when there
was subaxial luxations at one level. Two
patients with subaxial luxations at several levels
received a dorsal fixation.

CLINICAL OUTCOME

Table 3 shows the results of surgery. Only
patients who underwent their first operation on

Table 1 Ranawat criteria for pain and neural assessment

Pain assessment
Grade 0: None
Grade 1: Mild, intermittent, requiring only aspirin analgesia
Grade 2: Moderate; a cervical collar was needed
Grade 3: Severe; pain could not be relieved by either aspirin or collar

Neural assessment
Class I : No neural deficit
Class II: Subjective weakness with hyperreflexia and dysaesthesia
Class IIIA: Objective findings of paresis and long tract signs, but walking possible
Class IIIB: Quadriparesis with resultant inability to walk or to feed oneself

Table 2 Characteristics of patients

Occipital neuralgia
(n=17)

Myelopathy
(n=14)

Occipital neuralgia and
myelopathy (n=24)

Median age (years, range) 63 (44–76) 66 (48–81) 71 (42–84)
Median duration of RA (years, range) 17 (2–56) 17 (5–53) 16 (3–39)
IgM rheumatoid factor positive (No (%)) 15 (88) 14 (100) 19 (79)
Erosive (%) 100 100 100
Nodules (No (%)) 7 (41) 6 (43) 7 (29)
Corticosteroid use (No (%)) 9 (53) 7 (50) 14 (58)
Ranawat class (neural assessment) at admission

I 17 0 1
II 0 2 8
IIIA 0 8 13
IIIB 0 4 2
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the cervical spine are included in this table.
Three months postoperatively 33/38 (87%) of
the surviving patients with occipital neuralgia,
whether or not combined with myelum com-
pression, were free of pain, and after two years
18/29 (62%) of the surviving patients were still
free of pain. In the patients with occipital neu-
ralgia alone the percentage of success was
100% and 82% after three months and two
years, respectively. Patients with occipital neu-
ralgia in combination with myelum compres-
sion had no pain in 78% and 50% after three
months and two years respectively.

Postoperative neurological improvement after
three months occurred in 24/33 (73%) surviving
patients with signs or symptoms of spinal cord
compression, while after two years 16/24 (67%)
surviving patients were still in a better neurologi-
cal class than before the operation.

During follow up, signs of spinal cord
compression developed in two of 16 patients
with (initially) occipital neuralgia alone. Two of
the patients with myelopathy alone developed
occipital neuralgia during the follow up period.
There were no re-admissions. Only one patient
with myelopathy at onset deteriorated by one
Ranawat class after two years.

RE-OPERATIONS

Four patients underwent a re-operation. Their
first operation was before 1992. Table 4 gives
the previous operations and results of the last
operation.

MORTALITY

Postoperative mortality, defined as death
within six weeks after the operation, was 3/51
(6%). One patient died at home owing to an
ischaemic stroke a few weeks after the opera-
tion. The second patient died suddenly for
unknown reasons four days after discharge
from hospital to a nursing home. The third
patient died because of heart failure after a

knee prosthesis operation, which took place
during the same hospital admission.

After two years a total of 14 patients (27%
(95% CI 22% to 33%)) had died for various
reasons (table 5).

The mean age at death was 64.9 years (range
44–76). Three patients (50%) with Ranawat
class IIIB at onset died within two years; for
Ranawat classes IIIA, II, and I the numbers
dying were 5 (24%), 2 (20%), and 4 (22%),
respectively.

The two year mortality rates (with 95% CI)
of the patients with occipital neuralgia only,
myelopathy only, and with both problems were
0.31 (0.21 to 0.41), 0.42 (0.28 to 0.56), and
0.17 (0.11 to 0.23), respectively.

HOSPITAL STAY AND DISCHARGE

The mean total, the preoperative, and the post-
operative stay in hospital were 64 days (range
10–191), 31.8 days (range 1–74), and 32.4
days (range 0–115), respectively.

After the stay in hospital 38/53 (72%)
patients were discharged directly to their home,
while 15/53 (28%) patients were transferred to
a rehabilitation centre or nursing home be-
cause they had no support at home (two
patients died during the hospital stay).

RE-ADMISSIONS

In 40/55 patients one or more admissions to the
hospital were necessary within two years after
the operation. The mean number of admissions
for each patient (2.1) was higher in the group of
patients with both occipital neuralgia and
myelopathy than in those with occipital neural-
gia alone (0.75) or myelopathy (0.79).

Two patients were re-admitted because of
cervical spine involvement. The first patient had
pain due to a broken implant, for which no
re-exploration was necessary. The other patient
developed sudden severe occipital pain during

Table 3 Results of the first operation on the cervical spine

No pain Pain

Ranawat neural assessment*

Total deaths
Lost to
follow upImproved Same Deteriorated

Occipital neuralgia (n=16)
Preoperatively 0 16 0 0
After 3 months 15 0 15 0 1 0
After 2 years 9 2 9 2 5† 0

Myelopathy (n=12)
Preoperatively 12 0 0 0
After 3 months 10 0 6 4 0 2 0
After 2 years 4 2 4 2 0 5† 1

Both occipital neuralgia and
myelopathy (n=23)

Preoperatively 0 23 0 0
After 3 months 18 5 18 5 0 0 0
After 2 years 9 9 12 5 1 4 1

*Changed at least one Ranawat class, compared with preoperative Ranawat class.
†Including the patients who died within three months.

Table 4 Results of re-operation

First operation and indication for first operation
Ranawat class at onset,
indication for re-operation

After 3
months

After 2
years Cause of death

1 C4-5- spondylodese, myelopathy I 2, myelopathy I 0 Deceased Aspiration of contrast fluid after failed
oesophagoscopy

2 C6-7- spondylodese, myelopathy I 2, occipital neuralgia I 0 I 2
3 C1-2- spondylodese, both occipital neuralgia and myelopathy IIIA 0, myelopathy IIIA 0 IIIA 1
4 C1-2-spondylodese, C4-5-dese, occipital neuralgia and myelopathy IIIB 0, myelopathy Deceased — Asystoly during operation
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physical therapy suggesting a fracture. Fortu-
nately, no fracture was diagnosed and the pain
was relieved by a cervical collar. Orthopaedic
interventions not related to the cervical spine
were the most common reason for re-
admission—for example, nine operations of the
wrist, eight hip replacements, and four knee
replacements.

Discussion
In this study we observed the clinical eVects of
cervical spine surgery because of occipital neu-
ralgia in patients with RA during two years of
follow up. Reported data on percentages of
patients in whom relief of pain was achieved by
surgery are scarce, but, in general, operations
were successful in most patients, varying from
78% to 92%.8 9 However, in these studies only
the direct postoperative eVects are observed.
These direct postoperative results are compa-
rable with our data, according to which 100%
of the surviving patients with occipital neural-
gia only were free of pain three months postop-
eratively. Obviously, it is also important to
observe the eVects of (neck) surgery over a
longer period of time. After two years, 82% of
the surviving patients were free of pain, which
is an important argument in favour of perform-
ing neck surgery in rheumatoid patients with
occipital neuralgia alone, particularly as this
distressing pain can be very severe, often awak-
ening these patients from sleep.

On the other hand, in patients with occipital
neuralgia in combination with myelum com-
pression, only 78% and 50% had no pain any
more (after three months and two years respec-
tively), indicating that the pain relieving eVect
of surgery is not as evident in patients with
more extensive disease. This may be related,
among other factors, to progression of the
underlying disease. Thus the abovementioned
data suggest that particularly in patients with

occipital neuralgia alone, surgery may be useful
for relief of pain. Nevertheless, we realise that
the numbers of patients in our study are
relatively small and more data are required to
confirm these observations.

Reported data on the results of cervical spine
surgery are more extensive for patients with
cervical myelopathy than for those with occipi-
tal neuralgia, which is probably because
myelopathy has more clinical consequences
(paresis!) than occipital neuralgia. We com-
pared the data on postoperative results of
cervical spine surgery in earlier studies (table
6)8–15: the percentage of patients with neuro-
logical improvement varied from 44% to 89%.
Unfortunately, these results are not easy to
compare because of diVerences in timing of the
neurological examination, the preoperative
Ranawat score, and the mean age of the
patients. In most of these studies8–15 the results
of surgery are evaluated directly postopera-
tively, whereas we observed eVects three
months and two years postoperatively.

In our patients, postoperative neurological
improvement was observed in 73% and 67% of
the surviving patients with cervical myelopathy
(with or without occipital neuralgia), three
months and two years after surgery.

Like other authors, we recommend an
operation for patients with Ranawat classes
IIIA and B because neural improvement is
possible and may result in improved mobility.

To estimate the outcome of cervical spine
surgery we analysed the results of the surviving
patients only. Sensitivity analyses with a best
(presume that all deceased patients would have
had a good result) and a worst (presume that all
deceased patients would have had no improve-
ment after operation) case gives the intervals
for the true value. For the 39 patients with signs
of occipital neuralgia the results after two years
must be somewhere between 46% and 72%.
For the 35 patients with signs of myelopathy
this interval is 46–74%.

In our opinion the causes of death were
mostly not related to the surgery or due to
aggregation of myelopathy. The true value is
then more likely to be near the best case value.

Misclassification is common in retrospective
studies. This should not be a major issue in this
study because all patients were seen by the
same neurologist.

It is not easy to interpret the eVects of
surgery in patients with serious neck problems
due to RA. In fact, to avoid confounding by
indication in this severely diseased group of
patients, a randomised trial should be per-
formed, comparing the long term results of
surgery with that of the natural history.
Obviously, this is unethical, because conserva-
tive treatment may lead to spinal cord com-
pression, paresis, and even death. As men-
tioned before, Sunahara et al found that all the
patients died in the first seven years after onset
of myelopathy in conservatively treated pa-
tients,5 and all patients became bedridden
within three years of conservative treatment.
An indication for an operation was seen in
these patients, but they refused this operation.

Table 5 Causes of death of patients operated on for the first time

Period
Ranawat class before
operation Cause of death

<6 Weeks I Stroke
IIIA Heart failure after knee operation
IIIB Sudden death, unknown reason

>6 Weeks and <2 years I Pulmonary disease
1×I,1×II Sudden death, no necropsy
II Infected spondylodesis
IIIA Unknown
2×IIIA, 1×I Heart failure
1×IIIA,1×IIIB Perioperatively during other operation
IIIB Stroke

Table 6 Review of results of surgery for myelopathy

Author, year

Number of
patients with
myelopathy

% With paresis
(IIIA and B) Mean age (years)

Neural
improvement
postoperative (%)

Zoma, 198714 32 * 60 60
Santavirta, 19888 18 33 51 44
Peppelman, 199315 110 53 61 87
Boden, 199311 35 74 61 71
Casey, 199610 134 100 63 51
Mori, 199812 18 89 61 67
Eyres, 19989 26 42 65 89†
Plotz, 199813 39 20 63 75
Present study 35 71 65 73

*Zoma did not use the Ranawat classification.
†Eyres used a modification of the Ranawat classification.
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Patients with serious cardiovascular morbidity
were excluded.

Quality of life analysis should be performed
to establish whether operating on these patients
relieves pain and increases mobility.

In the future the positive eVects of surgery
(pain relief or neurological improvement, or
both) have to be weighed against the disadvan-
tages, of which the high mortality is the most
important. Mortality rates in several studies are
not comparable because of diVerences in age,
duration of follow up, and the severity of the
underlying disease. In other studies consider-
ing the eVects of cervical spine surgery, mortal-
ity rates varied from 26% to 58%.10 11 12 16

One of the more intriguing questions is
whether mortality is directly related to surgery
or to other factors (which may be present only
in a subgroup of patients). In our group of
patients, three (6%) died directly postopera-
tively, which may or may not be related to sur-
gery, while 11 (22%) other patients died during
the later part of the two years of observation.
This two year mortality rate is not dominated
by surgery itself. Unfortunately, not all causes
of death were known. The fact that mortality
was largely increased (50%) in the group of
patients with Ranawat IIIB is an argument
indicating that mortality is particularly related
to the severity of the underlying disease. Many
reports describe the risk ratio of RA to the gen-
eral population. According to most of them the
disease is associated with a shorter life span,
with an excess of deaths due to cardiovascular
disease and cerebrovascular causes.17–19 One
hospital based study found no increased risk,
but this was estimated in a group with a dura-
tion of disease of 8–13 years.20 Patients with
occipital neuralgia or myelopathy, or both, are
the most serious cases. Comparing them with
all patients with RA is not possible without
taking into account the functional class, the
number of drugs used, and comorbidity.

In summary, these data suggest that in
patients with RA, cervical spine surgery because
of occipital neuralgia or myelum compression,
or both, might be useful because of pain relief
and/or because of neurological improvement,
which may improve quality of life. These positive
eVects have to be balanced against a probably
acceptable perioperative risk of death. The high
overall mortality is predominantly related to the
severity of the underlying disease.

We are grateful to Dr Batchelor, radiologist, Dr D v Schaarden-
burg, rheumatologist, and Dr Y vd Schouw, epidemiologist, for
reading the manuscript critically.
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