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INTRODUCTION

In patients with rheumatoid arthritis, the cervical spine stabi-
lizing elements (joints, ligaments, and bone tissue) can be affec-
ted by abnormal synovial tissue, resulting in instability of the ver-
tebral segment and modifying their functions related to load be-
aring, movements, and protection of nervous structures within
the vertebral canal.  Although pathological changes in the cervi-
cal spine can be mild in many patients, a pattern of progressive
instability develops in a percentage of patients (17 to 87%) that
can affect contiguous nervous and vascular structures(3, 6, 8,10,17,18).

Early diagnosis and treatment of cervical spine instability in
patients with rheumatoid arthritis have better clinical results, as
compared to late diagnosis and therapy, a finding that emphasi-
zes how important is early diagnosis of this type of change in
these patients(5,12,13 19, 21) .

In contrast with international literature reports addressing
changes in the cervical spine in patients with rheumatoid arthri-
tis, such studies are lacking in our country. Only studies carried
out by Barros Filho et al.(2,3,4) are available. Therefore, we deci-
ded to evaluate the occurrence of cervical spine changes in ou-
tpatients with rheumatoid arthritis.

MATERIAL AND METHOD

Eighty-one outpatients assisted at the outpatient unit of Im-
munology of the Clinics Hospital of the Medicine School of Ri-
beirão Preto were selected by chance and included in the pre-
sent study. All patients had confirmed diagnosis of rheumatoid

arthritis according to ARA criteria (American Rheumatism Asso-
ciation)(1).   Twenty-five (31%) male and 56 (69%) female patients
aged 25 to 77 years (mean age: 53 ± 13 years) were studied.

The functional capacity classification according to Steinbroker
et al.(24) and the classification of rheumatoid arthritis according
to ARA (American Rheumatism Association)(1) criteria were used
so as to determine the severity of rheumatoid arthritis in our pa-
tients (Tables 1 and 2).

Cervical pain and neurological signs related to compression
of nervous structures within the vertebral canal (paresthesia,
paresis, hyperreflexia, clonus, and spasticity) were evaluated and
correlated with radiological changes.

Radiological studies of cervical spine included anteroposte-
rior, lateral, and dynamic (lateral in hyperflexion - hyperextensi-
on) projections were carried out according to the conventional
technique.

The methods described by Ranawat et al. (22) and Redlund-
Johnell e Peterson(23) were used to evaluate odontoid upward
migration (Figures 1 and 2). The increase in the distance betwe-
en the anterior arch of atlas and the odontoid process greater
than 3 mm characterizes atlantoaxial instability and angling hi-
gher than 11 degrees or sliding greater than 3 mm characterizes
subaxial instability(3). Erosion of odontoid process was radiogra-
phically evaluated as well.

The correlation between radiological changes and pain or
neurological signs related to compression of spinal nerves or
spinal cord was tested by the c2 method with a value lower than
0.05 for statistical significance.

SUMMARY (upward migration of the odontoid process, atlantoaxial instabili-

ty, sub-axial instability, or odontoid process erosion) were obser-

ved in 65 (80.2%) patients. A statistically significant correlation

was noticed between patients’ functional status (Steinbroker’s

classification) and disease phase (ARA) with the radiographic

changes on patients’ cervical spines. The presence of radiogra-

phic changes on cervical spines of patients with rheumatoid ar-

thritis did not show a statistically significant correlation with ner-

vous pressure-related pain or signs.

Radiographic study of cervical spine changes and their clinical
correlation in patients with rheumatoid arthritis

The radiographic changes on cervical spines of 81 outpati-

ents with rheumatoid arthritis have been studied and correlated

with cervical pain and neurological signs due to pressures over

nervous structures within the vertebral duct. The correlation of

the radiographic changes and the disease categorization by de-

grees and phases, as recommended by ARA (American Rheu-

matism Association) and the Steinbroker’s classification of func-

tional capacity was also been established.

AP, profile, and dynamic radiographs of the cervical spines

were taken for radiographic evaluation. Radiographic changes Keywords: Spine; Arthritis; Rheumatoid
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Figure 1- Drawing showing how to measure

according to Ranawat’s method

Figure 2 - Drawing showing how to measure according

to Redlund-Johnell’s method

Table 2 - Number and frequency of patients according

to the functional capacity classification according

Steinbrocker (grades)

Table 3 - Neurological signs related to compression of

spinal cord or nervous roots seen in the patients

included in the present study

RESULTS

Cervical spine pain was reported

by 44 patients (54.3%). It was mild in

22 (26%), moderate in 14 (17%), and

severe in 8 (10%) patients.

Neurological signs related to

compression of spinal cord or ner-

vous roots were observed in 44 pati-

ents (54.3%) and are shown in Table

3. Isolated or combined neurologi-

cal signs were found with the follo-

wing results: isolated signs of neu-

rological compression in 27 (33.3%)

patients; two signs in 10 (12.3%) pa-

tients; three signs in 5 (6.17%) pati-

ents, and four signs in 2 (2.2%) pati-

ents. Isolated paresthesia was found

in six patients; isolated objective

weakness was seen in 6 patients;

and changes in reflexes were present

in 15 patients. Clonus and spasticity

always occurred in association with

other signs of nervous involvement.

The association of paresthesia and

muscular weakness was seen in 4

patients; combined paresthesia and

changes in reflexes were found in 2

patients; combined changes in refle-

xes and objective muscular weak-

ness were found in 2 patients; and

combined changes in reflexes and

muscular clonus were seen in 2 pa-

tients.  Combined objective muscu-

lar weakness, paresthesia, and chan-

ges in reflexes were seen in 1 pati-

ent; the association of paresthesia,

changes in reflexes, and clonus was

found in 1 patient.  Despite the fact

that the numbers of patients presen-

ting pain and neurological abnormali-

ties were similar, differences were

evidenced among patient sub-

groups: both patients with pain and

no neurological abnormality and pa-

tients with neurological abnormaliti-

es and no pain were observed.

Nine patients (11.1%) had cervi-

cal or occipital pain, signs of nervous

compression, and radiographic

signs of cervical spine instability.

Radiographic changes (odontoid

upward migration, atlantoaxial insta-

bility, subaxial subluxation, and

odontoid process erosion) were seen

in 68 (83.92%) of patients and are

shown in Table 4 and Figures 3, 4, 5,

and 6).

The association (c2 - p<0,05) of ra-

diographic changes adopted as study

variables (upward odontoid migration,

atlantoaxial subluxation, subaxial sublu-

xation, and odontoid process erosion)

with functional capacity (Steinbroker’s

method), rheumatoid arthritis stages

(ARA-American Rheumatism Associati-

on), pain, and changes in reflexes is sho-

wn in Table 5. The correlation was signi-

ficant for functional classification and di-

sease stages, indicating the association

of radiographic changes and the severi-

ty of the disease. Association with pain

was not found in the present study, thus

showing that radiographic changes in cervi-

cal spine can develop in painless patients.

No association among the symptoms

related to compression of nervous ele-

ments of the cervical spine and radiogra-

phic abnormalities was found in the pre-

sent study, except for that of changes in

reflexes and upward odontoid migration,

as evaluated by Ranawat’s method.

Odontoid process erosion was posi-

tively correlated with the stage of the di-

sease and atlantoaxial instability was

positively correlated only with the stages

of the disease.

DISCUSSION

Abnormalities in cervical spine in pa-

tients with rheumatoid arthritis have less

often drawn the attention than the pros-

thetic replacement of great joints, inclu-

ding the hip and the knee. The great

majority of patients presenting abnorma-

lities in the cervical spine have been re-

ferred to physicians in late stages of the

disease when surgery is not associated

with good results and high rates of com-

plications are found (12,25). The associati-

on of late diagnosis and poor results of

surgical therapy for changes in the cer-

vical spine in patients with rheumatoid

arthritis has had a negative effect upon

physician’s attitude toward the disease.

Our grasp of this issue mainly based

upon the advanced stages of the disea-

se when patients are first seen, searching

for treatment of cervical spine abnorma-

lities, has led us to carry out the present

study in the target population of outpati-

ents with rheumatoid arthritis.

The high rates of changes in cervical

spine found in the present study (68 pati-

ents [83.9%]) confirmed our hypothesis

Table 1 - Number and frequency of patients according

to the ARA criteria for classification of rheumatoid

arthritis
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Table 4 - Radiographic changes in cervical spine seen in the study group of patients

Figure 3 - Dynamic lateral radiographs of the cervical

spine ( A- hiperextension; B- hiperflexion), showing

atlantoaxial instability

Figure 4 - Lateral

cervical spine

radiograph showing

upward odontoid

migration

Figure 5 - Lateral

cervical spine

radiograph showinga

subaxial subluxation

Figure 6 - Lateral

cervical spine radiograph

showing erosion of the

odontoid process

Table 5 - Correlations and correlation values (p) for radiographic changes in cervical spine and the

functional classification, the stage of the disease, pain, and changes in reflexes. The values marked by

(+) indicate values of p < 0.05.

that this issue  has been neglected. The findings of the present
study are consistent with those reported in literature (6,7,16). The
rates of cervical abnormalities vary widely with the severity and
the duration of the disease, as well as the criteria employed for
diagnosis. The positive association between the extent of pati-
ents’ incapacity and the stages of the disease corroborate the
findings reported in literature(15,20) and should be taken into account
when physicians evaluate patients with theses characteristics.

The lack of correlation between pain or neurological symp-
toms and cervical spine abnormalities in our patients is very im-
portant finding and emphasizes that  a careful workup of cervi-
cal spine is indicated even in patients without these changes.
This finding has also been found by other authors(6,20) although
some authors have emphasized the usefulness of these clinical
parameters (that actually are very important) to diagnose this
type of abnormality (5,14,16).
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The neurological evaluation of patients with severe rheuma-

toid arthritis is difficult to carry out because of the destruction of

peripheral joints induced by the disease that affect the motor

examination of upper and lower limbs (5,9),. Rigidity and joint pain

affect stretch reflexes and render their analysis inaccurate. One

must remember that peripheral neuropathies can result from ei-

ther compression of nervous elements by hypertrophy of synovi-

al tissue or endarteritis(11) . This mechanism of intrinsic vascular

lesion has also been seen in patients with myelopathy(9). Physi-

cal examination of the patients taking part in the present study

revealed clonus and lack of radiographic signs of cervical spine

instability, suggesting that neurological abnormalities are not

exclusively due to mechanical factors of nervous compression.

The positive correlations of reflex abnormalities by Ranawat’s

method and subaxial instability should be analyzed with caution,

taking into account the pathophysiology of neurological deficits

in rheumatoid arthritis.

In the present study cervical spine changes were found in

outpatients and radiographically evidenced although many pati-

ents did not have cervical pain or other clinical symptoms. The

correlation of these changes and the disease stage or grade

should also be taken into account in the follow-up of patients

because the correlation of the severity of rheumatoid arthritis and

increased cervical spine changes was evident.

We hope that our study will be helpful for the treatment of
patients with rheumatoid arthritis and warn physicians that rele-
vant changes in the cervical spine can be associated with mild
or no previously described clinical signs or symptoms in the ear-
ly stages in many patients although they can ultimately lead to
severe compression of nervous elements. Early diagnosis and
appropriate treatment will result only if the attending physician
actively investigates such changes before they lead to functio-
nal or neurological abnormalities.

CONCLUSIONS

The radiological examination of 81 outpatients with rheuma-
toid arthritis showed radiologic abnormalities of the cervical spi-
ne in 65 (80.25%) patients, including upward odontoid migrati-
on, atlantoaxial subluxation, subaxial subluxation, and odontoid
process erosion.

No statistically significant correlation was found between ra-
diographic cervical instability changes and cervical pain or signs
of neurological compression.

A statistically significant correlation was found between the
grade of the disease (Classification of Functional Capacity ac-
cording to Steinbrocker and Classification of Rheumatoid Arthri-
tis in Stages) and the radiological changes found in the present study.
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