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Abstract Our objective was to study cervical spine in-
volvement in a Moroccan population of ankylosing
spondylitis (AS) patients and evaluate correlations with
disease symptomatic and structural severity. Patients
were prospectively enrolled for a 1-year period. Clinical,
biological, and radiological data were collected. The risk
of cervical spine involvement was estimated using the
Kaplan–Maier method. Sixty-one patients were en-
rolled: 38 males (62.2%) and 23 females of mean (SD)
age 35.1 years [11] (range 17–66). The mean disease
duration was 10.6 years [7] (0.5–30). Forty-three patients
(70.4%) had a history of neck pain. Radiological in-
volvement was present in 33 cases (54%). The concor-
dance between clinical and radiological involvement was
statistically significant (j ¼ 0:49; P < 10�6). The risk of
cervical spine involvement with regard to disease dura-
tion showed that 19.6% of patients had radiological
involvement after 5 years, 29.9% after 10 years, 45.1%
after 15 years and 70.0% after 20 years. Comparison
between patients with and without cervical spine radio-
logical involvement showed no difference in age of onset
or sex. There was statistical difference in symptomatic
severity parameters (Schöber, chest expansion, BASMI,
BASFI, BASDI, BASG) and structural severity param-
eters (lumbar syndesmophytes score, BASRI). Our study
confirms the greater severity of AS in North African
countries. Cervical spine involvement increases with age
and disease duration in AS and is more frequent in
symptomatic and structural severe forms of the disease.
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Introduction

Ankylosing spondylitis (AS) is a chronic rheumatic
disorder characterised by inflammation of the enthesis
and sometimes the joints, which may lead to ankylosis.
Neck involvement is classically thought to be common,
especially in women and in patients with a long duration
of disease [1,2]. Patients are at risk of atlantoaxial sub-
luxation, cervical spine fractures and cervical spinal
stenosis.

Previous studies conducted in North African coun-
tries showed that spondyloarthropathies in these coun-
tries are more severe than those observed in France
and are characterised by more frequent hip involvement
[3,4].

This study was conducted to determine the preva-
lence of clinical and radiological cervical spine involve-
ment in Moroccan AS patients, their chronology in the
history of the disease, and their correlations with indexes
of disease symptomatic and structural severity.

Material and methods

Consecutive patients with a diagnosis of AS according to the
modified New York criteria [5] who attended our department
during 1 year were included in the study. Our department is one of
the three rheumatological departments in Rabat where patients
from all the north of Morocco are referred. Consent was obtained
for all patients. All patients had a prospective rheumatologic as-
sessment conducted by two rheumatologists (AEM and RB) using
a structured questionnaire. This included demographic data (age,
gender and duration of disease, defined as the time between the
date of first symptoms and patient enrolment). Disease and neck
pain history were registered from direct interview. Inflammatory
neck pain was defined as night cervical pain associated with
morning stiffness. Clinical examination included lumbar flexion
measured by Schöber index, and chest expansion measured at the
level of the xiphisternum. Cervical spine mobility was estimated
using different distances measured with a tape: chin-to-chest dis-
tance, measuring the decrease of the distance between the chin and
jugulum in maximal cervical flexion; chin–acromion distance,
measuring the decrease of the distance between the chin and the
acromial process in maximal cervical rotation on both sides (left
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and right); and tragus–acromion distance, measuring the decrease
of the distance between the tragus and the acromial process in
maximal lateral bending of the head on both sides (left and right).
Disease symptom severity was measured by the Bath Ankylosing
Spondylitis Metrology Index (BASMI) [6], the Bath Ankylosing
Spondylitis Functional Index (BASFI) [7], and the Bath Ankylo-
sing Spondylitis Disease Activity Index (BASDAI) [8]. Global
evaluation of disease handicap was evaluated by Bath Ankylosing
Spondylitis Global Score (BAS-G) [9].

Radiological assessment

Recent (within 6 months) X-rays of the pelvis, lumbar and cer-
vical spine were obtained for all patients and read blind by the
same observer (AEM). Intraobserver variability was good (cor-
relation coefficient ranged from 0.92 to 0.98). Nobody had been
excluded because of missing X-rays. Sacroiliitis and hip involve-
ment were assessed on anteroposterior pelvic X-rays and graded
respectively on New York [10] and BASRI scales [11–13]. Cervical
spine involvement was assessed on anteroposterior and full flexion
lateral views. Squaring was defined as present if the surface of the
vertebra was convex, or if a line could fictively be drawn with a
transparent ruler from the upper to the lower border of a verte-
bral body, and if this line overlapped 50% or more with the
surface of the vertebra. Discitis was defined by the presence of
disc space narrowing, with or without vertebral erosions or the
absence of osteophytes. Radiological anterior atlantoaxial sub-
luxation was diagnosed if the distance between the anterior aspect
of the odontoid and the posterior aspect of the anterior arch of
the atlas was 3 mm or greater in the lateral maximal flexion view.
Finally, cervical spine involvement was defined by the presence of
at least one of the following radiographic lesions: squaring, ver-
tebral erosions, syndesmophytes, discitis, or facet joint involve-
ment.

Lumbar spine syndesmophytes were assessed on posteroan-
terior and lateral lumbar spine standard radiography. Syn-
desmophyte score was obtained after grading on a scale of 0–3
(already used in many previous studies [14–19]), with 3 being
equal to complete bony bridging (bamboo spine), 2 to more than
three syndesmophytes bridges, and 1 to incipient syndesmo-
phytes. Global radiological involvement was measured by
the Bath Ankylosing Spondylitis Radiological Score (BASRI)
[11–13].

Biological assessment

Erythrocyte sedimentation rate (ESR) was measured by the West-
ergren method.

Statistical analysis

The study was conducted in different steps:

1. The description of the study population.
2. Measurement of the prevalence of cervical spine involvement

(clinically and radiologically), and the concordance between
clinical and radiological cervical spine involvement using the j
test.

3. A description of the radiological features.
4. Estimation of the risk of cervical spine involvement with regard

to disease duration, using the Kaplan–Meier method. For this
analysis the beginning of cervical spine involvement was defined
as the date of the first clinical symptoms of cervical spine
disease, and the date of the onset of disease was defined as the
date of the first occurrence of symptoms related to spondylo-
arthropathy.

5. Comparison of the patients with and without cervical spine
involvement using the v2 test for qualitative variables and Stu-
dent’s t-test for quantitative variables.

Results

The main characteristics of the patients are summarised
in Table 1. Sixty-one consecutive patients were seen in
the 1-year recruitment period, 38 men (62.2%) and 23
women. Their mean age was 35.1 years � 11 (17–66) and
mean disease duration 10.6 years � 7 (0.5–30).

Forty-three patients (70.4%) had a history of
inflammatory neck pain with limitation of range of
motion on at least one of the tests used in clinical
examination. Radiological involvement was present in
33 patients (54%). The concordance between the clin-
ical presentation (presence of history of neck pain)
and the radiological lesions (presence of radiological
lesions) showed j ¼ 0:49 (P < 10�6). However, 12
patients with neck pain had no X-ray involvement and
two patients with X-ray involvement did not complain
of neck pain.

The different radiological features observed are
summarised in Table 2. The most commonly observed
lesion was the vertebral squaring (49.1%), followed by
facet joint involvement (47.5%), syndesmophytes
(26.2%), vertebral body erosions (21.3%) and discitis
(16.3%). None of the patients presented with anterior
C1–C2 subluxation or vertebral fracture.

Calculating the risk of cervical spine involvement
with regard to disease duration using the Kaplan–Meier
method showed that 19.6% of patients had radiological
involvement after 5 years, 29.9% after 10 years, 45.1%
after 15 years and 70.0% after 20 years (Fig. 1).

Comparison between males and females showed no
significant statistical difference in any of the tested
variables (data not shown).

Table 1 Demographic, clinical, biological and radiological char-
acteristics of the study population. Results are expressed as mean
(SD) for quantitative variables and n (%) for qualitative variables

Range

Age: yrs, mean (SD) 35.3 (11.5) 17–66
Sex M/F 38/23
Disease duration: yrs, mean (SD) 10.5 (7.3) 0.5–30
Clinical presentation
Inflammatory back pain, n (%) 54 (88.5)
Buttock pain, n (%) 57 (93.4)
Neck pain, n (%) 45 (73.7)
Peripheral arthritis, n (%) 33 (45.9)
Enthesiopathy, n (%) 28 (45.9)
Uveitis, n (%) 6 (9.8)
Psoriasis, n (%) 3 (4.9)
IBD, n (%) 6 (9.8)

Biology
ESR (mm), mean (SD) 41.5 (31.1) 2–105

Radiology
Sacroiliitis, mean (SD) 3.0 (0.8) 2–4
BASRI, mean (SD) 5.4 (3.5) 2–12
Cervical spine radiological

lesions, n (%)
33 (54)

Cervical spine facet joint
score, mean (SD)

4.7 (6.7) 0–18

Hip involvement, n (%) 38 (62.3)
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A comparison between patients with and without
cervical spine radiological involvement is shown in Ta-
ble 3. The patients with cervical spine involvement were
older and had a longer duration of disease, but the dif-
ference is not statistically significant (37.3 years vs 32.8,
P ¼ 0:12, and 12.2 years vs 8.5, P ¼ 0:051, respectively).
Analysis showed no difference in age of onset or sex.
There was a statistical difference in symptomatic severity
parameters (Schöber, chest expansion, BASMI, BASFI,
BASDAI, BASG) and structural severity parameters
(lumbar syndesmophyte score, BASRI). Patients with
cervical spine involvement had a more severe disease
(lower Schöber index and chest expansion, and higher
BASMI, BASFI, BASDAI and BASG). Patients with
cervical spine involvement had a tendency towards more
hip involvement, but the difference was not statistically
significant (72.7% vs 50%; P ¼ 0:069).

Four male patients had cervical spine syndesmo-
phytes without lumbar spine syndesmophytes. Their
mean age was 33.5 years (3.4) (29–37) and their mean
disease duration was 11.0 years (8.2) (2–19). All of them
had severe disease, with mean BASMI 7.0 (2.0) and
BASFI 87.7 (12.3).

Discussion

This study confirmed the high prevalence of cervical
spine involvement in AS in Morocco, as was also the
case for hip involvement. However, the female pre-
dominance indicated in the literature was not observed.
It confirmed the greater frequency of cervical spine in-
volvement with increasing disease duration. Cervical
spine involvement reduces neck motion and produces
progressive neck kyphosis, which may progress until the
patient is unable to look forward and has a chin-on-
chest deformity. It also showed that the risk of cervical
spine involvement is more common in symptomatic and
structurally severe forms of AS.

Hip involvement is also associated with a more severe
disease [20]. However, in contrast to cervical spine in-
volvement, hip arthritis occurs at a young age and pre-
vious studies have shown that patients who did not
develop hip disease after 10 years of AS have a great
chance of never developing it at all [21–23].

As cervical spine involvement increased with disease
duration, we chose a life-table analysis to estimate the
risk of cervical spine involvement. The main method-
ological point that can be debated is the choice of ac-
cepting the patient’s memory as sufficient to determine
the disease onset and the onset of cervical spine in-
volvement. However, the magnitude of this potential
error in date is slight, and we think that this choice is
more valid than using the date of first consultation as

Table 2 Radiological features of cervical spine involvement in 61
patients with ankylosing spondylitis

n %

Normal X-rays 28 46
Squaring 30 49.1
Vertebral body erosions 13 21.3
Syndesmophytes 16 26.2
Discitis 10 16.3
C1–C2 3 4.9
C2–C3 2 3.2
C3–C4 1 1.6
C4–C5 6 9.8
C5–C6 3 4.9
C6–C7 2 3.2

Facet joint involvement 29 47.5
C2–C3 21 34.4
C3–C4 21 34.4
C4–C5 20 32.7
C5–C6 21 34.4
C6–C7 21 34.4
C7–D1 19 31.1

Fig. 1 Risk of cervical spine
involvement during the
course of 61 patients with
ankylosing spondylitis
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disease onset, or the date of first abnormal X-ray as the
onset of cervical spine involvement.

Different cervical spine radiological lesions are ob-
served. In our study, the commonest feature was the
vertebral squaring (which can be considered as the first
stage of anterior vertebral body enthesopathy), followed
by facet joint involvement. Syndesmophytes and disc
involvement were observed in 16 (26.2%) and 10
(16.3%) cases, respectively. Recently, de Vlam et al. [24]
showed that the facet joint involvement and the presence
of bridging syndesmophytes were related, and suggested
that the facet joint was primarily involved in AS.
Our study confirms the high prevalence of facet joint
involvement but did not find any interrelation with
syndesmophytes.

None of our patients had anterior atlantoaxial
subluxation or cervical spine fracture. In the literature
[25,26], the prevalence of atlantoaxial subluxation var-
ies from 6.8% to 21%, and seems to be more frequent
in peripheral forms of spondyloarthropathy. This could
reflect differences in patient selection or study design,
or perhaps differences in clinical expression due to
ethnicity. Moreover, atlantoaxial subluxation is not
associated with disease duration and in many cases
has been reported as a presenting feature of the disease
[27, 28].

Finally, none of our patients underwent surgical
treatment of the cervical spine. Unlike total hip ar-
throplasty, spinal surgery has the additional risk of im-
portant neurological and vascular complications owing
to the close proximity of vital neurovascular structures
[29]. About 0.5% of patients with AS will require cer-
vical spine surgery at some stage. The results seems to be
good, especially as regards neck pain, but the majority of
patients in Koh’s series [29] reported that neck stiffness
was the same or worse after surgery.

In summary, our study confirms the greater severity
of AS in North African countries. In Morocco AS is
characterised by frequent hip and cervical spine in-
volvement. The latter increases with disease duration
and is more frequent in symptomatic and structurally
severe forms of the disease, whereas hip involvement

seems to be an independent feature, starting usually at a
younger age. However, longitudinal studies including a
higher number of patients are required to further eval-
uate the clinical significance and natural history of cer-
vical spine involvement in AS.
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