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Radiological Cervical Spine Involvement in Patients
with Rheumatoid Arthritis: A Cross Sectional Study
ANASTASIA K. ZIKOU, YANNIS ALAMANOS, MARIA I. ARGYROPOULOU, NIKI TSIFETAKI,
CONSTANTINOS TSAMPOULAS, PARASKEVI V. VOULGARI, STAVROS C. EFREMIDIS, 
and ALEXANDROS A. DROSOS

ABSTRACT. Objective. To investigate the frequency and the severity of radiological cervical spine involvement
in patients with rheumatoid arthritis (RA).
Methods. We investigated 165 consecutive unselected patients with RA who fulfilled the revised
American College of Rheumatology criteria for RA. All patients had a complete physical and labo-
ratory evaluation. Patients had a radiological evaluation that included hand and wrist radiographs, as
well as cervical spine radiographs in anteroposterior, lateral, and lateral in full flexion views. Hand
radiographs were evaluated according to the Larsen criteria, while cervical radiographs were evalu-
ated according to Winfield classification.
Results. There were 143 women and 22 men, with a mean age of 59.6 ± 12.5 and disease duration
12.3 ± 13.9 years. Positive rheumatoid factor was found in 63.6% of patients. One hundred forty-six
patients presented radiological findings related to cervical spine involvement: atlantoaxial subluxa-
tions were found in 20.6% and erosions of the odontoid process in 2.4%; none presented vertical sub-
luxation. Subaxial subluxations were found in 43.6%, disc space narrowing at C2–C3, C3–C4,
C4–C5 levels in 66.1%, and vertebral plate sclerosis and erosions in 43.6%.
Conclusion. Cervical spine radiological involvement is a frequent finding in our patients with RA,
but the severity of the disease is rather mild, possibly related to the ethnic background. (J Rheumatol
2005;32:801–6)
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Rheumatoid arthritis (RA) is a chronic, systemic inflamma-
tory disorder of unknown etiology characterized by erosive
synovitis. It affects roughly 1% of the general population.
Articular inflammation may be remitting, but if continued
usually results in progressive joint destruction, deformity,
and finally variable degrees of functional disability1.
Cervical spine involvement in RA characteristically
involves the atlantoaxial complex, the most mobile part of
the spine, with the radiological abnormalities being classi-
fied into those of atlantoaxial subluxation (AAS), which
may be horizontal or vertical in direction. However, signifi-
cant subaxial disease is common and usually coexists with

the AAS2,3. Although these radiological abnormalities
remain asymptomatic for years, these patients are at contin-
ued risk from a range of neurological complications and
even sudden death from medullary compression2,3.

The association between various clinical factors and cer-
vical spine involvement in RA has been reported4-8.
However, there has been little investigation determining the
factors that influence which patients may be affected, when
they are, and the roles of disease duration, disease severity,
extraarticular manifestations, and other factors.

Studies have shown that RA in Greece is milder, with less
radiological joint destruction and fewer extraarticular mani-
festations, compared to northern European countries9,10. We
investigated the frequency and the severity of cervical spine
involvement in Greek patients with RA.

MATERIALS AND METHODS
From January 2002 to September 2002, 165 consecutive unselected
patients with RA being followed at the outpatient rheumatology clinic of
the University Hospital of Ioannina were investigated. All patients fulfilled
the revised American College of Rheumatology criteria11. Patients had a
complete physical examination that included the following:
1. Symptoms and signs of peripheral joint involvement such as morning
stiffness (minutes), grip strength (mm Hg), number of swollen and tender
joints and Disease Activity Score for 28 joint indices (DAS28)12.
2. Symptoms and signs of cervical spine involvement, such as neck pain,
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stiffness, and neurological symptoms. Specifically, patients were asked
about neck pain according to the following scale: stage 0 (no pain), stage I
(intermitted pain responsive to standard analgesics), stage II (intermitted
pain partially responsive to standard analgesics — need for immobilization
by a cervical collar), and stage III (incapacitating continuous pain unre-
sponsive to analgesics)13. In addition, patients were asked about neck stiff-
ness and also muscle weakness and tingling and numbness affecting the
fingers of the hands and feet. In addition, any dysfunction of the bladder
(incontinence or urinary retention) was recorded in all patients. Clinical
evaluation included neck assessment (range of motion: flexion extension,
lateral flexion, and rotation), muscle strength of the upper and lower
extremities, tendon reflexes, “marble” sensation in the trunk and limbs, and
Babinski sign.
3. Symptoms and signs of extraarticular manifestations such as Raynaud’s
phenomenon, rheumatoid nodules, pleurisy, sicca syndrome, scleritis, epis-
cleritis, etc. In addition, the following laboratory indicators were investi-
gated in all patients: C-reactive protein (CRP), erythrocyte sedimentation
rate (ESR), and IgM rheumatoid factor (IgM RF).

Patients with neck trauma, neck infections, or congenital abnormalities
were excluded from the study.

Radiological assessment. The radiological evaluation consisted of radi-
ographs of cervical spine (anteroposterior, lateral in neutral and flexion
position), and wrist and hand in posteroanterior position. Cervical spine
radiographs were evaluated according to the modified Winfield classifica-
tion14,15.

AAS was measured by recording the shortest distance between the pos-
terior surface of the anterior arch of the atlas to the anterior surface of the
odontoid peg. A distance ≥ 2.5 mm was taken as significant. Vertical sub-
luxation was recorded as present if the tip of the odontoid peg lay > 4.5 mm
above the line described by McGregor (a line drawn between the hard
palate and the most caudal point of the occipital curve). Radiological eval-
uation of the cervical spine did not include open-mouth anterior-posterior
view of C1–C2, thus we did not assess C1–C2 lateral joint destruction and
lateral AAS.

Multiple subaxial subluxation (SAS) was recorded as present if dis-
placement between adjacent vertebral bodies was > 1 mm. A shift > 1 mm
is considered abnormal according to the Smith criteria4.

Disk space narrowing at C2–C3, C3–C4, and C4–C5 was recorded only
if there was a relative lack of osteophytosis. Disk space narrowing at lower
levels in the cervical spine was not documented, since degenerative
changes are frequently superimposed. Vertebral plate erosions, often
accompanied by localized areas of reactive sclerosis, were noted.

Apophyseal joint erosions and sclerosis were also investigated. The
obliquity of the apophyseal joints, however, frequently obscured the defi-
nition of these joints on a plain lateral radiograph, making erosions difficult
to visualize. Osteoporosis was assessed subjectively as present or absent.

In addition, pairs of hand and wrist radiographs were evaluated using
Larsen’s criteria16. The following joints were assessed: 4 proximal inter-
phalangeal, 5 metacarpophalangeals, and the wrist bilaterally. Scoring of
each joint was by 6 stages from 0 (normal) to 5. The wrist was considered
as a unit and the score was multiplied by 5. Thus, the score ranges from 0
to 14016. Erosive changes were considered mild or moderate when the
score ranged between 0 and 80, and severe when the radiological score was
> 80. The radiographs were interpreted by one radiologist (AKZ) who was
blinded to the patients’ clinical status.

Statistical analysis. Association of each radiological finding from cervical
spine with clinical, laboratory, and radiological measures was analyzed by
chi-square test. These measures were considered categorical according to
the following classifications: age (≤ 45, > 45 yrs), sex (female/male), dis-
ease duration (≤ 5, > 5 yrs), extraarticular manifestations (yes/no), ESR (≤
30, > 30 mm Hg), IgM RF (yes/no), Larsen score (≤ 80, > 80), DAS28 (≤
3.2, > 3.2), CRP (yes/no), cervical spine radiograph (yes/no), clinical signs
(yes/no). Multivariate analysis was based on a logistic regression model,
using as dependent variable the presence of any radiological finding.

RESULTS
The demographic and clinical characteristics of our patients
are shown in Table 1. There were 143 women (86.7%) and
22 men (13.3%), with a mean age of 59.6 ± 12.5 years, mean
disease duration of 12.3 ± 13.9 years, and followup of 8.9 ±
5.1 years. One hundred five patients presented with IgM RF.
Sixty-six RA patients presented clinical findings related to
cervical spine involvement. The most common clinical
symptom was neck pain and stiffness, and the majority of
those patients had decreased range of motion of the cervical
spine. Only one patient presented symptoms and signs of
neurological impairment17 (Table 2). Forty patients used
major analgesics, while 4 were carrying soft cervical casts.
On the other hand, 146 patients presented radiological find-
ings suggesting cervical spine involvement. All patients
were refractory to many disease modifying antirheumatic
drugs (DMARD). The current treatment was as follows: 88
patients were taking methotrexate (MTX; 12.5–20
mg/week) plus prednisone (< 7.5 mg/day), 23 were taking
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Table 1. Demographic, clinical, and radiological data of patients with RA.

No. of patients 165
Women/men 143/22
Mean age (± SD) (range), yrs 59.6 (12.5) (17–85)
Mean disease duration (± SD) (range), yrs 12.3 (13.9) (1–20)
Mean followup (± SD) (range), yrs 8.9 (5.1) (0–20)
Extraarticular manifestations, n (%) 76 (46.1)
Clinical findings of cervical spine involvement, n (%) 66 (40)
Radiological findings of cervical spine involvement, n (%) 146 (88.5)
DMARD therapy, n (%)

MTX + prednisone 88 (53.3)
MTX + cyclosporin A + prednisone 23 (13.9)
MTX + infliximab 21 (12.7)
Cyclosporin A + prednisone 20 (12.1)
Other DMARD 13 (7.9)

DMARD: disease modifying antirheumatic drug.

Table 2. Clinical features of cervical spine involvement in RA patients.

Symptoms and Signs No. of Patients %

Neck pain 66 40
Neck stiffness 42 25.5
Decreased range of motion

Flexion 66 40
Extension 48 29.1
Lateral flexion 52 31.5
Rotation 49 29.7

Tingling or numbness 1 0.6
Brisk tendon reflexes 5 3.0
Babinski sign 1 0.6
“Marble” sensation 0 0
Neurologcal stage*

Class I 65 39.4
Class II 1 0.6
Class IIIa 0 0
Class IIIb 0 0

* Ranawat classification17.
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MTX (12.5–17.5 mg/week) plus cyclosporin A (CSA; 2.5–3
mg/kg/day) plus prednisone (< 7.5 mg/day), 21 were taking
MTX (12.5–17.5 mg/week) plus infliximab (3 mg/kg at Week
0, 2, and 6 and every 8 weeks thereafter), 20 were taking CSA
(2.5–3 mg/kg/day) plus prednisone (< 7.5 mg/day), and final-
ly, 13 patients were undergoing other DMARD therapy.

Anterior AAS was found in 34 patients (20.6%; Figure
1), while none had vertical subluxation and only 4 patients
presented erosive lesions of the odontoid process. Seventy-
two patients presented SAS (Figure 2), while a significant
number of patients presented upper disc space narrowing
and sclerosis, and vertebral plate erosions and sclerosis
(Table 3). The majority of our patients with anterior AAS
had atlantodental interval between 2.5 and 5.0 mm. More
specifically, 19 patients had anterior AAS only in flexion
position, whereas anterior AAS was observed in 15 patients
during both neutral and flexion position (Table 4).
Radiological findings of cervical spine involvement were
not related to sex, disease duration, extraarticular manifesta-
tions, clinical symptoms and signs of cervical spine involve-
ment, ESR, RF, and DAS28. In contrast, radiological find-
ings of cervical spine involvement were more frequent in
patients older than 45 years and in those with Larsen score
> 80 (Table 5).

Logistic regression analysis adjusted for age showed that
radiological findings of cervical spine involvement (AAS
and SAS) were not associated with any variable studied
(Table 6). No differences were found between patients with
radiological cervical spine involvement and the therapeutic
intervention. Finally, only one patient with radiologic find-
ings of the cervical spine required surgical intervention.
This patient had class II neurological findings according to
the Ranawat classification17 (Table 2).

DISCUSSION
In our study anterior AAS was found in 20.6% of patients
and 2.4% presented lesions of the odontoid process.
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Figure 1. A 62-year-old patient with a 12 year history of RA with neck pain, without neurological signs. Lateral radiographs show (A) in neutral position, nor-
mal atlas-dental interval; (B) in flexion position, a 12 mm AAS (black line).

Table 3. Radiological findings of 165 patients with RA.

Radiological Findings No. of Patients %

Atlantoaxial subluxation 34 20.6
Verticle subluxation 0 0
Odontoid erosions 4 2.4
Subaxial subluxation > 1 mm 72 43.6
Upper disc space narrowing 109 66.1
Vertebral plate erosion and sclerosis 72 43.6
Apophyseal joint erosion and sclerosis 31 18.8
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However, a significant number of our patients presented
radiological features of SAS, as well as subaxial disc space
narrowing and sclerosis and apophyseal joint abnormalities.
Vertical subluxation was not observed, probably because we
used the McGregor method for its evaluation. Although this
method is sufficient, in some cases the tip of the odontoid
process is not visible in all radiographs. We tried to over-
come this inconvenience by repeating the unacceptable radi-
ographs. C1–C2 lateral joint destruction, lateral subluxation,
and rotatory dislocation, previously described in some
patients with RA, require an open-mouth anteroposterior
view. This was not undertaken in this study and therefore
our patients were not evaluated for these lesions and
derangements of these joints.

There are a number of RA disease related and patient
related factors that might contribute to the development of
cervical spine involvement: (1) Severe polyarthritis is com-
mon in patients with cervical spine involvement, most of
whom have rheumatoid nodules. Severe progressive radio-
logical destruction is often present in the hands and feet, as

well as at the hip and knees5,18,19. (2) Patients with IgM RF
are at higher risk for cervical spine involvement. There is
general agreement that seronegative disease is less severe20.
CRP concentration at onset of RA may predict the subse-
quent development of cervical spine involvement18,21. (3)
Older patients are more likely to have lesions in the lower
spine. Degenerative disk disease may contribute to the
development of dislocation of the cervical vertebras4. (4)
The effect of disease duration is controversial. Cervical
spine involvement has been reported within 2 years of RA
onset15. In a 5 year study by Pellicci, et al22 in 106 RA
patients, radiological evidence of cervical spine involve-
ment was present in 43% of patients at baseline and 76% at
last followup, indicating that routine monitoring of the cer-
vical spine is in order. Similarly, Fujiwara, et al18 reported
cervical spine involvement in 31% of patients at baseline
and 43% after mean followup of 5.9 years. Among patients
with cervical spine involvement at baseline, half showed
radiological progression during followup18. In another
study, disease duration greater than 10 years was associated
with a higher risk of cervical spine involvement4. (5) The
role of longterm corticosteroid therapy is also controversial.
According to one hypothesis, corticosteroid therapy may
promote the occurrence of cervical spine damage by allevi-
ating pain, which otherwise prompts the patient to limit
movement of the neck. In addition, corticosteroid therapy
induces osteoporosis, which may decrease the mechanical
strength of the cervical spine18,19,23, although this hypothe-
sis has been challenged5. In a study by Rudge, et al in non-
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Table 4.  Severity of anterior atlantoaxial subluxation in 165 patients with
RA.

Atlantodental Interval, mm No. of Patients %

< 2.5 131 79.4
2.5–5 27 16.3
6–8 4 2.4
9–12 3 1.8

Figure 2. A 53-year-old patient with a 6 year history of RA: lateral radiograph of the cervical
spine shows SAS at C4–C5 level (arrow).
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rheumatoid patients, corticosteroid treatment was associated
with increased SAS and was related to the duration of
steroid therapy24. Recent studies also suggest that early and
aggressive treatment with DMARD may prevent or retard
the development of cervical spine disorder25.

There is general agreement that the symptoms and signs
vary widely across patients and show no correlation with the
severity of radiological damage. At least 15% of patients
with radiological lesions are asymptomatic26,27. This makes
it difficult to determine the optimal timing and methods of
radiological monitoring, particularly as subluxation can
develop rapidly. Pain in the cervical spine and/or suboccipi-
tal region is the most common manifestation. Cervico-

brachial or occipital neuralgia can occur. Decreased range of
motion is common. Neurological manifestations usually
occur in patients with known cervical lesions. They consist
of nerve root compression and/or spinal cord compression.

We found using multivariate regression analysis that cer-
vical spine radiological involvement was not associated with
any clinical, laboratory, or radiological indicator, in contrast
to a recent study showing that early and extensive erosion in
peripheral joints predicts AAS8. Although we found a high
frequency of radiological cervical spine involvement, the
severity of the disease was rather mild. This may be due to
a mild disease process of RA in Mediterranean countries and
to aggressive therapy9,10,28.
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Table 5. Relationship of radiological findings of cervical spine involvement to patients’ characteristics.

No. of Patients* % p

Women 125/143 87.4
Men 21/22 95.5 NS
Age, yrs

≤ 45 16/21 76.2
> 45 130/144 90.3 0.05

Disease duration, yrs
≤ 5 26/33 78.8
> 5 120/132 90.9 NS

Extraarticular manifestations
No 75/89 84.3
Yes 71/76 93.4 NS

Symptoms and signs of cervical spine
No 91/99 91.9
Yes 55/66 83.3 NS

ESR, mm/h
< 30 78/87 89.7
> 30 66/76 86.8 NS

IgM rheumatoid factor
Negative 51/60 85.0
Positive 95/105 90.5 NS

Larsen score
≤ 80 102/120 85.0
> 80 43/45 97.7 < 0.05

Disease Activity Score for 28 joint indices
≤ 3.2 55/62 88.7
> 3.2 91/103 88.3 NS

* Total number of patients in each category.

Table 6. Logistic regression analysis. Dependent variable: radiological findings of atlantoaxial subluxation and
subaxial subluxation (adjusted for age).

Independent Variable Odds Ratio 95% CI p

Sex (men/women) 2.62 0.54–7.93 NS
Disease duration (> 5, < 5 yrs) 1.14 0.71–2.09 NS
Extraarticular manifestations (yes/no) 1.21 0.66–2.57 NS
Symptoms and signs of cervical spine 1.18 0.82–1.60 NS
ESR (> 30, < 30 mm/h) 0.68 0.34–1.59 NS
IgM rheumatoid factor (+/–) 1.35 0.49–3.66 NS
Larsen score (> 80, < 80) 1.38 0.55–3.77 NS
Disease Activity Score for 28 joint indices (≤ 3.2, > 3.2) 1.54 0.63–3.39 NS
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Our results suggest that cervical spine radiological
involvement is a frequent finding in patients with RA.
However, only a small number of them had severe disease
and there was no correlation with clinical symptoms and
signs. Therefore, plain radiographs of the cervical spine
should be obtained regularly to seek cervical spine manifes-
tations, even in patients without cervical symptoms. What is
lacking from the literature is a prospective, community
based study investigating the incidence of cervical spine
involvement at predefined time intervals, that is, at 2, 5, or
10 years.
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