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Discordance for ankylosing spondylitis in
monozygotic twins
C. J. EASTMOND* AND J. C. WOODROW
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SUMMARY Three monozygotic twin pairs, each over the age of 45 years, with ankylosing spondylitis
are described. In two pairs there is discordance for this disease and in the third pair there is a marked
difference in the severity of this disease. These findings provide evidence that environmental factors
are necessary not only for the initial development of ankylosing spondylitis, but possibly also for
determining its future severity.

Genetic factors are known to be important in the
aetiology of the seronegative spondarthritides
(Emery and Lawrence, 1967; Moll and Wright, 1973;
Lawrence, 1974). The finding of an increased
frequency of the histocompatibility antigen B27 in
ankylosing spondylitis by Brewerton et al. (1973a)
and Schlosstein et al. (1973) suggested that at least
part of the genetic susceptibility to ankylosing
spondylitis is due to genes in the HLA chromosomal
region. Associations have also been found between
HLA B27 and Reiter's syndrome (Brewerton et al.,
1973b; Woodrow et al., 1974) and the reactive
arthropathies (Aho et al., 1973). While genetic
factors are known to be important in predisposing
to Reiter's syndrome (Lawrence, 1974) and the
reactive arthropathies, there is also evidence that
infective micro-organisms are necessary for the
initial development of these diseases. Similar direct
evidence of an environmental factor being necessary
for the development of ankylosing spondylitis is
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were discordant for ankylosing spondylitis. Three
further concordant pairs of monozygotic twins have
since been reported (Kuthan and Navratil, 1966;
Truog et al., 1975). We report our findings on three
pairs of monozygotic twins seen during the course
of family studies of ankylosing spondylitis.

Patients and methods

Each twin had a full history and rheumatological

examination and radiographs of the sacroiliac joints
were performed. Radiographs of the spine were
taken where indicated. Blood samples were taken
for multiple red blood cell grouping (ABO, Rhesus,
MNS, P, Kell, Duffy, and Kidd) and HLA typing,
which was performed by a microlymphocytotoxicity
method (Teraski and McClelland, 1964). Other
affected members of the twins' families were
examined clinically and radiologically and blood
taken for HLA typing.

Fig. 4 Radiologically normal sacroiliac
joints in unaffected twin (II. 2) ofpair P.

Fig. 5 Radiologically normal sacroiliac
joints in unaffected twin (II. 2) ofpair R.
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Fig. 6 Radiograph of lumbar spine and
sacroiliac joints of the more severely
affected twin (Il. 3) ofpair E, showing fusion
of the sacroiliac joints and bamboo spine.

Results

The ages of the twin pairs E, P, and R were 59 years,
52 years, and 45 years respectively. The probabilities,
based on red cell grouping, that they are monozygotic
are 0972, 0956, and 0976 respectively. The
pedigrees of each pair of twins are shown in Figs.
1-3. In the pairs P and R (Figs. 1 and 2 respectively)
the probands have ankylosing spondylitis but their
identical twin brothers have no suggestive symptoms,
normal spinal movements, and radiologically normal
sacroiliac joints (Figs. 4, 5). Twins P lived in the
same household until the affected twin came to live
in Liverpool at the age of 32 years, which was 9
years after the onset of his back symptoms. Twins
R both lived in the same household until 20 years
ago.

With regard to the third twin pair (twins E; Fig. 3)
both lived in the same household up to their
twenties. Both have radiological sacroiliitis (Figs.
6, 7), but one (11.3, Fig. 3) has severe clinical and
radiological ankylosing spondylitis (Fig. 6), whereas
his twin (11.2, Fig. 3) has no back symptoms and no
clinical or radiological spondylitis (Fig. 7). This less
severely affected twin has had anterior uveitis, but
his more severely affected twin brother has not. Both
twins have affected children. Twin 11.2 has a 33-year
old daughter (III.1) with a 15-year history of back
pain and stiffness, some limitation of all spinal
movements, a chest expansion of4 cm, and unilateral
grade 3 radiological sacroiliitis. She has also had
recurrent anterior uveitis since the age of 27 years.
The other twin (11.3) has a son (1.2), who was the
proband of this family, aged 33 years with a 15-year
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Fig. 7 Radiograph of lumbar spine and sacroiliac joints
of the less severely affected twin (II. 2) of pair E, showing
bilateral grade 3 sacroiliitis without spondylitis.

history of back pain and stiffness with marked
limitation of all spinal movements, a chest expansion
of 3 cm, and radiological sacroiliitis and spondylitis
but has not had anterior uveitis.

Discussion

The twin pairs P and R confirm that discordance for
ankylosing spondylitis does occur in monozygotic
twins. Since both pairs are over the age of 45 years
and it is unusual for symptoms or signs of ankylosing
spondylitis to appear after that age there is only a

remote possibility of the unaffected twins developing
this disease in the future. One of Moesmann's (1960)
discordant monozygotic twin pairs was aged 47 years
but the ages of the other two discordant pairs were

not known. Persisting discordance for ankylosing
spondylitis in monozygotic twins is strong evidence
in favour of an environmental factor having a role
in the pathogenesis of this disease.
The twin pair E is of considerable interest since

although both twins have radiological sacroiliitis the
severity and extent of their disease as judged both
clinically and radiologically are very different. It is
possible to explain this disparity by suggesting that
the lesser affected twin has ankylosing spondylitis of
recent onset, but this would imply an age of onset
considerably older than is considered typical. An
alternative explanation is that different environ-
mental factors, or a quantitative difference of the
same environmental factor has resulted in a differ-
ence of severity of disease in these two individuals
with identical genetic susceptibility.

Uveitis may occur at any age but it is notable that
there is also discordance for this disease. It has been
shown (Brewerton et al., 1973c; Woodrow et al.,
1975) that HLA B27 predisposes to anterior uveitis
and the discordance in these HLA B27-positive twins
again implies the role of chance environmental
factors in this disease.
The findings in these monozygotic twins suggest

that while genetic factors are important in the
pathogenesis ofankylosing spondylitis environmental
factors are necessary in determining not only the
initial development of the disease but possibly its
future severity as well.
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plantation and Immunology Branch, National
Institutes of Health, Bethesda, Maryland, for
supplying typing sera. Mr. N. Usher and others
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received financial support from the Medical Research
Committee of the Mersey Regional Health Authority.
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