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Spinal ankylosing spondylitis: a variant form of
ankylosing spondylitis or a distinct disease entity?
J T GRAN,1 G HUSBY,' AND M HORDVIK2

From the 'Department of Rheumatology and 2Department of Radiology, Institute of Clinical Medicine,
University of Troms0, Troms0, Norway

SUMMARY In a population survey of ankylosing spondylitis (AS) seven subjects, six males and
one female, had x-ray changes in the lumbar spine typical of AS but without concomitant
roentgenological sacroiliitis. The overall prevalence of such cases in the population studied was

0O37%. Four out of these seven subjects carried the tissue antigen HLA-B27 (57%). The clinical
and roentgenological features of these subjects are described and it is suggested that the x-ray

findings represent a mild and variant form of primary or definite AS.

Key words: population survey, HLA-B27, ankylosing spondylitis sine sacroiliitis.

The radiological appearance of arthritic changes in
the sacroiliac joints (SIJ) has been regarded tradi-
tionally as the hallmark of ankylosing spondylitis
(AS).' Consequently the definition of AS according
to established criteria2 rests firmly on the demon-
stration of such roentgenological features. In addi-
tion to sacroiliitis, however, arthritic changes in the
spine visualised by x-ray develop in some 57-88% of
the patients.3 4 These spinal x-ray changes develop
later in the course of AS and usually after radiolo-
gical sacroiliitis is evident.5 Spinal x-ray changes
typical of AS may, however, occasionally be the first
demonstrable sign of the disease6 and are initially
most frequently located in the dorsolumbar
junction.7 There are, however, conflicting opinions
as to whether or not spinal x-ray changes character-
istic of AS can develop as the only sign of this
rheumatic disorder.8 9
We have recently performed an epidemiological

survey of AS,10 which gave us the opportunity to
study some aspects of the spinal x-ray changes
typical of AS. The purpose of the present study was
to focus on some clinical and laboratory features in
patients with spinal x-ray changes, who were lacking
concomitant radiological sacroiliitis (spinal AS).

Materials and methods

EPIDEMIOLOGICAL SURVEY
An epidemiological survey (The Troms0 Heart
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Study) was undertaken in 1979/80 in Troms0 munici-
pality, northern Norway. All inhabitants (21 329)
aged 20-49 years (females) and 20-54 years (males)
were invited to participate; of these, 16 621 persons
attended the screening. The 14 539 participants who
returned a questionnaire consisting of three ques-
tions about back pain were the subjects of the
present analysis. Table 1 shows that 2907 subjects of
the 14 539 responders complained of pain or stiff-
ness of the back, or both. Of these 2907 positive
responders a random sample of 806 subjects (28%)
was drawn by offering those who were born on 12
randomly selected days in a month clinical examina-
tion. Of the 806 invited subjects, 449 (56%) volun-
teered for clinical examination.

DIAGNOSTIC CRITERIA
The New York criteria2 for definite AS were applied
and only patients with definite x-ray changes in the
sacroiliac joints (SIJ) were accepted as definite AS.
Patients with accompanying psoriasis, Reiter's dis-
ease, inflammatory bowel disease, or juvenile onset
AS (age 15 years or younger) were excluded.
Accordingly one person with juvenile onset AS was
excluded.

ROENTGENOLOGICAL GRADING SYSTEM
The grading system of Dale'1 for arthritic changes in
the SIJ was used, in which grades II-IV represent
definite arthritic changes, and consequently corres-
pond to the New York criteria2 grades III-IV. The
morphological changes used to assess spinal x-ray
involvement were: syndesmophytes, 'shining cor-
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ners', 'squaring', arthritis of the apophyseal joints,
spondylodiscitis, and 'bamboo spine'. When dif-
ferentiation between osteophytes and syndes-
mophytes was difficult the morphological changes
were termed mixtaosteophytes and were not

counted as a radiological feature typical of AS.

ROENTGENOLOGICAL EXAMINATION

Standard x-rays of the SIJ (anterior-posterior and
posterior-anterior views) and the dorsolumbar junc-
tion (anterior-posterior and lateral views) were

obtained. All persons who underwent clinical ex-

amination were requested to attend for radiological
examination, except those for whom appropriate
films taken not more than two years before ex-

amination (25 subjects) were available. The x-ray
examination followed the clinical examination, and
350 subjects volunteered for such an investigation.
In this way x-rays of 375 of the 449 persons
examined clinically (83-5%) were obtained. These
375 films were read by a radiologist who was

unaware of the clinical status of the patients. An
observer variation study of the grading system has
been previously performed.'2 The results of this
study showed that in 96 9% of the films the two
observers could agree on whether definite arthritic
changes were present or not. The films (3.1%)
where agreement was not achieved were interpreted
by a third radiologist whose decisions were accepted
as final.

TYPING FOR HLA-B27
The typing of HLA-B27 was performed according to
standard techniques previously described. 13 An
attempt was made to tissue type all 449 subjects
either at the clinical examination or later at the
roentgenological examination. As some persons
who were supposed to be tissue typed at the
roentgenological examination did not attend for this
investigation, tissue typing was only successfully
accomplished in 380 persons (84-6%).

CLINICAL EXAMINATION
The clinical examination was performed without

knowledge of the results of the x-ray examination or

B27 typing. The test for lumbar mobility was

performed according to the method described by
Macrae and Wright.14 Total spinal mobility (except
for the cervical spine) was determined with a

spondylometer,'5 and 400 flexion and 200 extension
were used as lower limits of normal mobility.
Measurements of chest expansion followed standard
procedures. 16

STATISTICS

X2test and Student's t test were used, and a p value
of less than 0-05 was accepted as significant. The
tests were done as two tailed, and the alpha levels
were not adjusted for the number of hypotheses
tested.

Results
PREVALENCE OF SPINAL AS
Among the 375 who underwent both clinical and
radiological examination seven subjects, six males
and one female, had x-ray changes in the lumbar
spine typical of AS (Table 1) and without con-

comitant roentgenological sacroiliitis. The overall
prevalence of such changes was estimated to be
0-37% in this young-middle aged population; it
increased with age and reached its peak in the
50-54 age group (1-54%). Twenty-seven cases of
definite AS were found (prevalence 1.1-1-4%) of
whom 58-3% (14 out of 24 cases) had spinal x-ray

changes typical of AS.

ROENTGENOLOGICAL FINDINGS

Table 2 shows the classification of the spinal x-ray
changes found among the seven subjects. Five had
syndesmophytosis only, while anterior spondylitis
was encountered in two persons. By definition none

had definite arthritic changes in the SIJ. Three of
the subjects had, however, SIJ films showing
changes classified as suspected sacroiliitis. No sign
of ankylosis was seen in any of the films analysed.

CLINICAL CHARACTERISTICS

Table 2 lists some clinical features of the spinal AS

Table 1 Number of participating persons, those with back pain and prevalence of spinal AS in different age groups

Age group Total No. of Reporting back Examnined cliticallv Prevalence of
population participants paini or stiffnzess and r-raved spinal AS

No. %

20-29 8 265 4 887 678 61 () 00(
30-39 7 661 5 543 1 103 135 2 0-29
40-49 4 319 3 317 913 144 3 0-57
50-54 1 084 792 213 35 2 1-54
Total 21 329 14 539 2 907 375 7 0-37
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patients, and, for comparison, the findings in 27
patients from the same population survey suffering
from definite AS'7 are also given. There were no
significant differences with respect to mean age or
mean disease duration between spinal AS and
definite AS. There was a certain trend for the spinal
AS patients to have less restricted spinal mobility
compared with definite AS patients, but the mean
lumbar flexion, the mean chest expansion, and the
mean total spinal extension (spondylometry) did not
differ significantly between the two patient groups.
Total spinal flexion, as measured by spondylometry,
was, however, significantly greater in spinal AS.
Unfortunately, no data concerning duration of
morning stiffness for definite AS were available.
The frequency of the tissue antigen HLA-B27 was

significantly higher in spinal AS (57%) compared
with the frequency among blood donor controls
(15-9%), while it was not significantly different from
that of definite AS (89%).

Discussion

Most epidemiological surveys of AS have relied on
the radiological appearance of sacroiliitis when
estimating the prevalence of AS. Descriptions of
spinal x-ray changes typical of AS but without
concomitant roentgenological sacroiliitis are thus
relatively uncommon. Some investigators who based
their study on hospital patients have suggested that
such a roentgenological constellation occurs in less
than 1% of the cases with definite AS.'8 Reliable
comparison between the estimated prevalence of
spinal AS from the present study and other calcu-
lated prevalence rates is hampered by the different
investigation designs. The present finding of 27
patients suffering from definite AS2 and seven
patients with spinal AS in the same population
group may indicate that such changes are rather
frequent.
The pathogenesis and nature of the observed

spinal x-ray changes remain obscure; some investi-
gators have considered them to represent a variant
of definite AS,8 while others'9 have regarded them
as a distinct disease entity. In contrast to other
studies'9 we found the prevalence of the AS
susceptibility gene HLA-B27 to be significantly
increased among spinal AS patients compared with
non-AS controls. This finding may be interpreted in
different ways. First, it may indicate a true associa-
tion between spinal AS and definite AS, and that
the spinal x-ray changes typical of AS represent
merely early signs of definite AS. The long duration
of back pain among these subjects speaks, however,
against a later development of roentgenological
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sacroiliitis. In only one patient (No. 4) do we regard
this explanation as possible. Secondly, the features
may be encountered as a distinct disease entity not
associated with AS but associated with HLA-B27 in
common with definite AS. As long as the aetiology
of definite AS is unknown this suggestion cannot be
either proved or refuted. Thirdly, the spinal x-ray

changes can be interpreted as an expression of a

mild and variant form of definite AS. There was a

tendency for the spinal AS patients to exhibit less
restricted spinal and chest mobility compared with
the patients suffering from definite AS. Due to the
low number of patients with spinal AS, however, a

statistically significant difference was obtained only
for spondylometry flexion (Table 2). Further studies
will be required to elucidate the nature of spinal AS,
but it is our impression that these cases represent
mild and variant expressions of AS. Prospective
studies of the subjects studied should also clarify
whether or not the spinal x-ray changes increase and
eventually terminate in bony ankylosis; the long
disease duration speaks against such a development.
The differentiation between spinal x-ray changes

of AS and degenerative changes may be difficult,
but classical degenerative spinal changes were lack-
ing in our patients. Furthermore, when differentia-
tion from degenerative changes was difficult the
changes were recorded as mixtaosteophytes, and
such cases were excluded from the present study.
Other disorders which sometimes lead to roent-

genological abnormalities in the SIJ and that may
mimic AS, e.g., tuberculosis, acromegaly, hypo-
parathyroidism, Paget's disease, fluorosis and
metastasis of malignant diseases, were as far as

possible excluded in the seven patients studied.
Furthermore, the association between spinal AS and
B27 cannot be related to the presence of other
seronegative spondyloarthropathies, as these dis-
orders were carefully looked for and excluded from
the present patient study.
To conclude we suggest that the roentgenological

findings in these patients represent a mild and
variant form of primary or definite AS. A longitu-

dinal study presently being conducted should even-
tually show if other explanations are more valid.
This work was supported by the Norwegian Research Councils for
Science and Humanities, the Norwegian Women's Health Associa-
tion, and the Norwegian Rheumatism Council.
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