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Abstract Subluxation of the cervical spine is one of a
number of devastating complications of rheumatoid
arthritis. In spite of this, the features of cervical spine
subluxation in Thai patients with rheumatoid arthritis
have never previously been studied. We enrolled 134
patients with rheumatoid arthritis who were being fol-
lowed at the rheumatology clinic, Ramathibodi Hospi-
tal, during 1978–2001. Radiological examinations were
made in lateral neck flexion, extension and open-mouth
views. Symptoms of neck pain and the results of relevant
neurological examinations were recorded at the time of
imaging. Other data on clinical features and treatments
since diagnosis were reviewed retrospectively. The
overall prevalence of cervical spine subluxation was
68.7%, which can be categorised into anterior (26.9%),
posterior (14.9%), lateral (17.2%), vertical (16.4%)
atlantoaxial and subaxial subluxation (28.4%). The
percentages of cervical subluxation in patients who had
suffered from the disease for 1, 5, 10 or more than 10
years were 77.8%, 64.9%, 70% and 64.7%, respectively.
None of the patients had neurological deficits. No cor-
relation between neck pain and cervical spine subluxa-
tion was established. The number of patients treated
with corticosteroids was significantly higher in the sub-
luxation group than in the non-subluxation group
(p=0.04). However, no difference in duration of treat-
ment and cumulative dosages of steroids was displayed
between the two groups. It was concluded that the
prevalence of cervical spine subluxation in Thai patients
with rheumatoid arthritis is much higher than the
average, even in the early phase of the disease. Hence,
radiological examination of the cervical spine should be

included in the initial evaluation of Thai RA patients.
Corticosteroid use was associated with cervical sublux-
ation, regardless of dose and duration of treatment. The
possible explanations are that steroids may directly
cause ligament laxity, osteoporosis and decreasing
muscle mass, which leads to accelerated subluxation, or
that steroid treatments are used in more severe cases
which have a higher tendency towards cervical sublux-
ation
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Abbreviations RA Rheumatoid arthritis Æ AAAS Ant-
erior atlantoaxial subluxation Æ PAAAS Posterior atla-
ntoaxial subluxation Æ AAI Atlantoaxial impaction Æ
LAAS Lateral atlantoaxial subluxation Æ SAS Subaxial
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matic drugs

Introduction

Rheumatoid arthritis (RA) is a chronic systemic
inflammatory disorder of unknown aetiology that can
affect people all over the world. The cervical spine
alteration is commonly associated with rheumatoid
arthritis, which may result in spinal cord and brainstem
compression, causing severe neurological symptoms or
death. Cervical spine involvement can be classified into
three patterns: 1) involvement of the atlantoaxial com-
plex with anteroposterior subluxation and the odontoid
process; 2) involvement of the lateral facet joints of
C1/C2 and the atlantooccipital joints with lateral, rota-
tory and vertical subluxation; and 3) involvement of the
subaxial spine, presenting as subluxation with or with-
out discitis [1].

In earlier studies the prevalence of cervical spine
changes varied in diverse populations [2, 3, 4, 5, 6]. The
most frequent involvement of the cervical spine was the
atlantoaxial complex with anteroposterior subluxation
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and odontoid process [1]. Fifty percent of patients with
cervical involvement had neck pain, but the remainders
were asymptomatic [7]. Although there may be no neu-
rological signs in patients with large subluxations [8],
once signs of cervical cord compression do appear,
myelopathy will progress rapidly and 50% of these
patients will die within a year [9].

The prevalence of rheumatoid arthritis in the Thai
population is 0.12% [10]. However, cervical lesions in
Thai patients with RA have never been reported.
Therefore, the objective of this study was to investigate
the prevalence of cervical subluxations and their clinical
correlation in Thai patients with RA.

Methods

From 1978 to 2001, 134 RA patients who were being followed up at
the rheumatology clinic, Ramathibodi Hospital, were randomly
selected and enrolled in this study. The patients had to fulfill the
following inclusion criteria: 1) meet the American College of
Rheumatology classification criteria for RA [11]; 2) age >16 years;
and 3) duration of symptoms >6 months. The exclusion criteria
were pregnancy, previous cervical spine surgery, and patients who
refused to join the study. The symptom of neck pain was recorded
and a neurological examination was performed in all patients at the
time of imaging. The medical reports during the period from
diagnosis to radiological examination were reviewed.

The study was performed according to the principles of the
Declaration of Helsinki and approved by an ethical clearance
committee on human rights related to research involving human
subjects. All patients involved in this study gave their written
consent to participation. This study was supported by a research
grant from the Faculty of Medicine, Ramathibodi Hospital,
Mahidol University.

Radiological examinations

Radiographs of the cervical spine were taken in lateral (during
flexion and extension) and open-mouth views using a 150-cm tube-
to-plane distance. A diagnosis of anterior atlantoaxial subluxation
(AAAS) was made if the distance between the posterior aspect in
the middle level of anterior arch of the atlas and the anterior aspect
of the dens was >3 mm during flexion. Posterior atlantoaxial
subluxation (PAAS) was diagnosed if the posterior aspect of the
anterior arch of the atlas was situated posteriorly in relation to the
anterior aspect of the dens in the lateral view radiographs taken
during extension. Vertical subluxation or atlantoaxial impaction
(AAI) was described if the distance that the tip of the odontoid
extended above a line (McGregor’s line) drawn between the hard
palate and the most caudal inferior point of the occipital curve was
>4.5 mm. Lateral atlantoaxial subluxation (LAAS) was consid-
ered present if the lateral masses of C1 were displaced >2 mm
laterally with respect to C2 and the patient’s head was kept from
rotating. Subaxial subluxation (SAS) was considered significant if a
vertebra had moved >1 mm in relation to the next vertebra when
measured from the posterior line of the vertebral bodies. Disc space
narrowing at C2/3, C3/4 and C4/5 was recorded only if there was a
relative lack of osteophytes. Disc space narrowing at lower levels in
the cervical spine was not documented, as degenerative changes are
frequently superimposed. Vertebral plate erosions and sclerosis,
including apophyseal joint erosions and sclerosis, were also looked
for.

All cervical spine radiographs were evaluated separately by two
investigators (P.P. and C.P.). The results were compared and re-
evaluated in consensus, if there were incompatible findings.

Statistical analysis

The descriptive values of variables were expressed as the mean ±
SD or median. Comparisons between groups were performed by
unpaired t-test or the Mann–Whitney test. Measurement of discrete
distribution was expressed as counts and percentages, and the
association between groups was analysed by v2 or Fisher’s exact
tests.

Results

The demographic data of the patients are shown in
Table 1. Most of the RA patients were female (92.5%)
which is general the case in the Thai RA population [12].
Erythrocyte sedimentation rate (ESR) at the time of
diagnosis and of X-ray was quite high (67.7 ± 35.6 mm/
h and 45.1 ± 29.8 mm/h, respectively). Eighty-four of
134 patients (62.7%) were being treated with steroids
and 39 (29.1%) had been using steroids acquired from
the local pharmacy without prescription prior to diag-
nosis. As several preparations containing steroid were
obtainable, the dosage of steroid from the dispensary
cannot be assessed. The prescribed steroid was low-dose
(prednisolone 5–10 mg/day). Disease-modifying anti-
rheumatic drugs (DMARD) were used in almost all of
the patients (97.1%). Up to 88 of 134 patients (65.7%)
received combination DMARD.

Abnormal X-ray findings demonstrated cervical
subluxation as follows: AAAS 26.9%, PAAS 14.9%,
AAI 16.4%, LAAS 17.2% and SAS 28.4% (Table 2).
The overall number of subluxations was 92 out of 134
patients (68.7%). There was no difference in the number
of total subluxations between 82 of 124 females (66.1%)

Table 1 Demographic data of patients

Patients’ characteristics Values

No. of women/total no. of patients 124/134 (92.5%)
No. of postmenopausal/total no. of women 62/124 (50%)
Age (years) 48.9±12.2
Duration of symptoms to diagnosis,
months, median (range)

12 (1–240)

Duration of symptoms to X-ray,
months, median (range)

60 (6–336)

ESR at diagnosis, mm/h 67.7±35.6
ESR at X-ray, mm/h 45.1±29.8
Rheumatoid factor positive 78/134 (58.2%)
Initial X-ray changes of hand 103/134 (76.9%)
Steroids without prescription
prior to diagnosis

39/134 (29.1%)

Duration of steroid use, months,
median (range)

12 (1–120)

Steroid treatment 84/134 (62.7%)
Duration of steroid treatment, months,
median (range)

18.5 (1–180)

Cumulative dosage of steroid treatment,
g, median (range)

3 (0.15–116.85)

No. of DMARD treatments
None 4/134 (2.9%)
Single 42/134 (31.3%)
Combination two DMARDs 53/134 (39.6%)
Combination three DMARDs 24/134 (17.9%)
Combination more than three DMARDs 11/134 (8.2%)
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and 7 of 10 males (70%). Other findings were erosion of
the dens (18.7%), vertebral plate erosion (10.4%), disc
space narrowing (33.5%), apophyseal joint narrowing
(80.6%), erosion (5.2%) and sclerosis (1.5%).

The prevalence of subluxation was not distinguished
between patients with various disease durations. The
incidence of subluxation was high even among patients
with early disease, i.e. duration less than 1 year (77.8%),
which is similar to that in patients with disease duration
5 years or less (64.9%), 10 years (70%), and more than
10 years (64.7%). The association between neck pain
and cervical subluxation was shown (Table 3). Forty of
92 patients (43.5%) with cervical subluxation had
symptomatic neck pain, whereas 52 patients (56.5%) did

not. Forty of 56 patients (71.4%) who complained of
neck pain exhibited cervical subluxation. There was no
association between cervical subluxation and neck pain
(p>0.05). Furthermore, analysis of the subgroup of
patients with anterior AAS discovered no relationship
between neck pain and amount of subluxation (p=0.07).
None of the patients had neurological deficits.

The clinical parameters in patients with and without
cervical subluxation were analysed (Table 4). There were
no statistically significant differences between the groups
in duration of symptoms to diagnosis and duration of
disease before X-ray examination. The two groups were
also parallel in ESR, rheumatoid factor, number of pa-
tients using steroids without prescription prior to diag-
nosis, initial X-ray changes, and number and type of
DMARDtreatments (p>0.05).

Sixty-three of 92 subluxation patients (68.5%) re-
ceived corticosteroid treatment, in contrast to 21 of 42
non-subluxation patients (50%). These figures reached a
statistically significant difference (p=0.04). However,
cumulative dosage and duration of steroid treatment
were comparable between the groups.

Discussion

Narrowing of the apophyseal joints is the most frequent
abnormal radiographic finding from plain X-ray studies
and gives a prevalence of cervical involvement at 80.6%
in our RA patients. This is approximately the same as
previously reported in the 1970s [3] but higher than the
prevalence reported in 2000 [7] (80.7% vs 57%). There
are two probable explanations for this inconsistency in
the same period. First, our hospital is a referral centre
taking care of more severe RA patients. Second, al-
though DMARD treatments that are believed to retard
atlantoaxial subluxation [13] were given to most of our
patients, they are still under treated evidence such as
high ESR levels at the time of radiological examination.
Also, the start of therapy may have been too delayed to

Table 2 Cervical spine abnormalities in rheumatoid arthritis
patients

X-ray findings Percentage

Overall cervical subluxations 92/134 (68.7%)
AAAS 36/134 (26.9%)
PAAS 20/134 (14.9%)
AAI 22/134 (16.4%)
LAAS 23/134 (17.2%)
SAS 38/134 (28.4%)

Erosion of dens 25/134 (18.7%)
Vertebral plate erosion 14/134 (10.4%)
Disc space narrowing 45/134 (33.5%)
Apophyseal joint
Narrowing 108/134 (80.6%)
Erosion 7/134 (5.2%)
Sclerosis 2/134 (1.5%)

Table 3 Association between neck pain and cervical subluxation

Factor Subluxation Non subluxation Total

Neck pain Positive 40 16 56
Negative 52 26 78

Total 92 42 134

Note: P>0.05

Table 4 Comparison between
clinical parameters and cervical
subluxation

*P = 0.04

Clinical parameters Subluxation
(n=92)

Non-subluxation
(n=42)

Duration of symptom to diagnosis, months, median (range) 12 (1–240) 12 (1–87)
Duration of disease to X-ray, months, median (range) 60 (6–336) 53 (6–228)
ESR at diagnosis, mm/h 69.6±36.8 60.2±34.7
ESR at X-ray, mm/h 45.5±29.2 43.0±31.8
Rheumatoid factor positive 57 (62.0%) 21 (50%)
Initial X-ray changes of hand 75 (81.5%) 28 (66.7%)
Steroids without prescription prior to diagnosis 28 (30.4%) 11 (28.4%)
Duration of steroid use, months, median (range) 12 (1–120) 12 (1–72)

Steroid treatment * 63 (68.5%) 21 (50%)
Duration of steroids, months, median (range) 20 (1–180) 17 (1–63)
Cumulative dosage of steroid, g, median (range) 3.15 (0.15–65.7) 2.7 (0.3–116.85)

No. of DMARD treatments
None 1 (1.1%) 3 (7.1%)
Single 27 (29.3%) 15 (35.7%)
Combination two DMARDs 39 (42.4%) 14 (33.3%)
Combination three DMARDs 18 (19.6%) 6 (14.3%)
Combination more than three DMARDs 7 (7.6%) 4 (9.5%)
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impede the subluxation (median duration of symptoms
to diagnosis 12 months).

Atlantoaxial subluxation that can bring about spinal
cord compression was recognised in 68.7% of our pa-
tients and was more common than the 42%–50%
prevalence reported by previous prospective studies [2,
3, 6, 14, 15]. This inconsistency might be explained by
diverse criteria for radiological change. However, verti-
cal subluxation (AAI), which carries the worst prognosis
of all types of AAS, occurred less often than in previous
studies [15] (16.4% vs 26%).

The earliest and most common symptom of cervical
subluxation is pain radiating up into the occiput [16].
Only a half of our cervical subluxation patients had neck
pain, which is in agreement with other reports [7]. Even
if subtle signs of myelopathy are also present, neuro-
logical symptoms bear only a slight relationship to the
degree of subluxation and may relate to individual
variations in the diameter of the spinal canal. None of
the patients had this abnormality on neurological
examination. Nevertheless, physicians should be aware
that patients are susceptible to small falls, whiplash
injuries and general anaesthesia with intubation. Sub-
luxations can also cause twisting and compression of the
vertebral arteries, leading to vertebrocerebellar insuffi-
ciency.

Prognostic factors in determining radiographic dam-
age in early RA included erosion score >1, IgM RF
positivity, and ESR >33 mm/h [17]. We found no
statistically significant differences in these parameters
between patients with and without abnormalities on
cervical X-ray examination. There were also no differ-
ences in the duration of symptoms to diagnosis and
X-ray examination, or in the number of patients using
steroids without prescription prior to diagnosis and
DMARD treatment. Interestingly, even patients with a
disease duration of less than 1 year had an up to 77.8%
prevalence of cervical subluxation. Other studies have
also reported AAS in patients with a mean disease
duration as little as 7 months [18]. In the FIN-RACo
trial [13], patients with early active RA, if randomised to
triple therapy which also included low-dose (5–10 mg)
prednisolone, had no AAAS compared to those treated
with monotherapy but allowed to use steroids if they
had active disease [13]. In contrast, the only parameter
associated with cervical subluxation in our study was the
steroid treatment. Other studies are also in agreement
with ours [4, 14]. Unfortunately, the amount of steroid
that the patients received from the local pharmacy
cannot be evaluated. Hence we cannot identify the
purely steroid effect on cervical subluxation. The only
conclusion is that the cumulative dosage and duration of
steroid treatment in the subluxation group were similar
to those in the non-subluxation group. The possible
explanations of this outcome are that: 1) steroid directly
causes ligament laxity, osteoporosis and a decrease in
muscle mass; 2) steroid reduces the symptom leading to
delay in DMARD adjustment together with overuse of
the neck which can accelerate cervical subluxation; and

3) steroids are likely to be used in more severe cases with
a higher tendency to cervical subluxation. Other than
this, we can reveal no difference in prognostic factors
between subluxation and non-subluxation in this study.

In conclusion, we found a higher prevalence of cer-
vical spine subluxation in our RA patients. As there is
no correlation between the duration of the disease, signs
and symptoms and parameters of active disease, radio-
logical examination of the cervical spine should be
included in the initial evaluation of RA patients in order
to prevent the danger of spinal cord compression. This
study demonstrated the correlation between cervical
subluxation and steroid treatment. However, it is an
uncontrolled study and the patients treated with steroids
may have a more severe disease, which could be at least
one reason for the cervical changes. For ethical reasons
we cannot carry out a prospective trial to determine the
consequences of steroid treatment without DMARD
therapy for cervical subluxation. Therefore, rheumatol-
ogists should treat rheumatoid arthritis so actively that
all the inflammation is suppressed, in order to hinder the
serious complication of cervical subluxation. As most
RA patients are postmenopausal women,the risk of
osteoporosis due to steroid use should also be borne in
mind. Also of concern is the correlation between cervical
subluxation and steroid treatment. Corticosteroid use in
rheumatoid arthritis should be avoided if at all possible.
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