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ANKYLOSING SPONDYLITIS
By J. P. BAIRD, M.B., F.R.C.P.(Ed.), M.R.C.P., Lieut.-Colonel R.A.M.C.

Royal Army Medical College and Queen Alexandra Military Hospital, London

In the past 15 years considerable interest and
sympathy has been aroused by the plight of young
people suffering from ankylosing spondylitis.
Many cases come to light in the Armed Forces
where, at present, the young men of the nation
come under close medical observation as noted in
a recent leading article (Brit. med. J., 1955).
It is now more generally realized that the textbook
descriptions of a few years ago are those of the late
irremediable end results of a process which
presents a very different clinical picture in an early
stage. In this review the early manifestations
are stressed.

Ankylosing spondylitis, known also as Marie-
Striimpell disease, Von Bechterew's disease,
Spondylose rhizomelique, Spondylitis deformans,
Pelvospondylitis ossificans, is a chronic progres-
sive disorder 'affecting mainly the joints of the
pelvis, spine and thorax leading eventually to bony
ankylosis with calcification of the spinal ligaments
(bamboo spine). Though most authorities in
this country regard the condition as a distinct
'rheumatic' or rheumatoid entity (Buckley,
1943; Hart, I954), it is described in America as
rheumatoid spondylitis and identified as a variant
of classical rheumatoid arthritis. Support for the
British view, hitherto based on clinical evidence, is
given by Van Swaay (i950) and Cruikshank (I951),
on histological grounds.
Aetiology
The cause is unknown but certain factors are of

importance.
Age and Sex. Young people, mainly males,

are affected. Symptoms may start at any age
between 15 and 35, earlier or later onset being
much less common. In a series of 68 male
patients Baird (1955), found that the age at onset
of symptoms was often I9 years (Fig. i), though
the diagnosis may not be made until months or
sometimes years later (Fig. 2). The proportion
of male to female cases is given as ten to one by
Buckley (I93I), as four to one by Swaim (I939)
and five to four by Parr and others (I95I).

Site of Onset. Since the disorder frequently
starts in the pelvis and spreads in a centrifugal
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manner, focal pelvic infection (Romanus, 1953), or
sex gland influence (Buckley, I955), have been
cited as.possible factors.

Infection. Genito-urinary or bowel infection
such as urethritis, prostatitis or dysentery, have
been regarded as causative but there is no con-
clusive evidence to support this as yet. It is true
however, that in some instances spondylitic symp-
toms follow closely on non-specific urethritis or
dysentery.

Trauma. The apparent frequency of ankylosing
spondylitis in the Armed Forces ofmany countries,
affecting active athletic young men, has suggested
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that repeated minor traumata or major trauma to
the spine, sacro-iliac joints and hip joints may be a
cause. Though in some cases evidence of trauma
is obtained, a more likely explanation is that
physically active Service life tends to uncover
spinal or locomotor defects, and young men of the
susceptible age-group represent a high proportion
of Service personnel. Simpson and Stevenson
(I949), record 200 patients of whom 15 per cent.
gave a history of trauma associated with onset
of symptoms.

Heredity. Family surveys have revealed a high
incidence of ankylosing spondylitis in relatives.
Rogoff and Freyberg (I949), studied suspected
cases in relatives of II4 patients. Hersh and
others (1950), found a high familial incidence in a
study of o5 families and in this paper quote an
extensive bibliography of heredity studies. Mason
(I951), reported three definite and three probable
cases in a family. Campbell (1947), Tegner and
Lloyd (1949), West (I949) and Parr and others
(I951), have also noted this definite family
incidence.

Pathology
Until recently, material from advanced disease

only has been described and knowledge of the
earlier histological changes has been lacking.
Van Swaay (1950), concludes that the specific
disease process is quite distinct from that of
rheumatoid arthritis. He showed that the spinal
articulations and sacro-iliac joints became obliter-
ated by diffuse proliferation of new cartilage,
which replaced the old cartilage. This produced
cartilaginous ankylosis which later became calci-
fied to bony fusion. No synovial membranous
proliferation, cellular infiltration, or vasculariza-
tion was found. The only increase of connective
tissue was in regions where connective tissue or
tendinous tissue bordered on cartilage i.e. on
the edges of the cartilage or in places where
subchondral compact bone is interrupted. He
also described changes in the intervertebral discs
whereby the fibrous outer part became converted
to cartilage which then calcified from the bony
edge of the vertebral body spreading towards the
neighbouring vertebral bodies and between the
disc and the body. As the result the disc becomes
encased in a bony shell. Calcification of the
longitudinal ligaments and attachments of tendons
and ligaments to the vertebral arches is thought to
be a secondary phenomenon. Boland (1953),
however, holds that the pathology is inflammatory
and identical with that found in the joints of
rheumatoid arthritis. Cruikshank (I95I)-in a
study of biopsy and autopsy material in 12 cases
found changes closely similar to those seen in

rheumatoid arthritis but with certain differences
which led him to conclude that the two diseases
could not be considered as one, until more is
known about aetiological factors. Engfeldt and
others (I954), report the histology in 19 biopsy
and i autopsy specimens, correlating histological,
radiological and clinical findings.
Clinical Features
Many important clinical features have been

detailed by Hart (I955b), in his review of i84
personal cases.

In an early stage symptoms are often vague and
ill defined, appearing trival both to the patient and
to his doctor, and a firm diagnosis may be quite
impossible. Though the symptomatology may
be varied, certain patterns and characteristics can
be recognized. A system of classifying cases as
'typical,' ' atypical' and ' borderline,' pending
further observation (Sharp and Easson, I954), has
much to recommend it. The condition may
become obvious when a patient is under treatment,
or when X-ravs are taken, for some quite un-
related illness.

Pain is the commonest symptom, occuring in
attacks of variable duration, generally dull and
aching in character, lasting a few days at a time
but with acute, severe exacerbations and remark-
able pain-free remissions. The lumbar, pelvic,
thigh, and buttock areas are most commonly
affected first. Pain tends to be worse on rising
in the morning, or after resting and sitting, then
wears off later with phvsicial activity; pain in bed
at night or when sitting is characteristic (Hart and
others, I9+9). In addition pains affect the neck,
shoulder-girdle, interscapular or thoracic areas
and may sometimes be the leading complaint.
Intermittent pain and swelling of peripheral
joints-hands, wrists, elbows, feet, ankles or
knees, may precede the development of classical
symptoms for some months or years. ''his
confusing type of onset tends to occur in the
younger age groups, particularly in females
(Kuhns, I947), and has been reported by Pollev
and Slocumb (1947), in 23 per cent. of their cases,
whereas peripheral joint symptoms appearing at
some stage or another are recorded in 50 per cent.
of the same series. Painful heels may occasionally
be a major complaint.

Stiffness of the spine or large proximal limb
joints is of later onset than pain and is variable in
its degree and progression. When stiffness is
marked and of rapid advance the disease is easily
recognizable on clinical and radiological examina-
tion. In a few patients spinal stiffness may be the
main symptom without any real pain. Stiff,
painful hip joints mav be found in quite young
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subjects and are most disabling in association with
spinal fusion. If the disease is more advanced
on one side, symptoms and signs appear localized
to one hip and a serious error in diagnosis may
result (Fig. 3).

Thoracic symptoms have been described by
Hart and his colleagues (1949, I950). Chest
pains are of girdle distribution made worse by
deep breathing, coughing or sneezing. Chest
expansion is limited usually to about I to i in.
and respiration is obviously diaphragmatic. This
is such a constant feature that it is considered a
diagnostic physical sign by Hart (I950). Restric-
tion of respiration is sometimes noticed by the
patient who complains of a 'stiff chest' or
dyspnoea on exertion, but severely limited
movement often passes unnoticed until measured
on physical examination. The vital capacity is
found by spirometry to be reduced.

Tenderness over the ischial tuberosities, iliac
crests, symphysis pubis, vertebral spines, thoracic
cage and its joints is found frequently as reporled
by Hart and others (I949, I954). If present these
signs are most helpful in diagnosis.

In the acute illness, fever sweating and weakness
may be found, and if associated with peripheral
joint involvement the clinical picture closely
resembles that of brucellosis, or rheumatic fever.
Some loss of weight is noticed by most patients
soon after the onset of symptons. Even if
wasting is not marked, most patients are spare,
having ' that lean and hungry look,' obesity being
quite exceptional.

Observation of the patient standing, walking,
getting out of bed and dressing is of great import-
ance. The diagnosis may be obvious from the
stiff erect gait or the curious posture of spinal
flexion with the head and neck poking forward.
On getting out of bed the patient rolls on one side,
sits up with a lateral movement, swinging his legs

over the side and slides stiffly off the edge of the
bed. Difficulty in bending down to deal with
shoes and socks may be observed.

Loss of the normal lumbar lordosis is an early
sign and examination of spinal movements may
show some loss of mobility. This limited range
of movement can be detected and measured by a
spondylometer (Dunham, 1949). Restricted
movement of the hip joints is common and is
sometimes overlooked. Lack of mobility in any
area is exaggerated at the outset by pain. There
is often some wasting of the shoulder girdle,
buttock or thigh muscle groups.

Progress of the condition is gradual with
exacerbations and remissions; symptoms may
subside in one area e.g. the pelvic region and
appear later in another area, such as cervical
or dorsal region.

Complications appear in a high proportion of
cases and have been studied by Mowbray and
others (I949), Hart (x949, I950) and Morrison
(I955). Of these iritis and iridocyclitis are
probably most common, the incidence being given
as i o per cent. to 20 per cent. in different series. Hart
(i954), states that the incidence is higher in older
age groups and becomes higher in proportion to
the duration of the observation period. Iritis is
recurrent, (one patient having had a dozen or more
attacks) affecting one eye or the other but seldom
both together. It may precede by months or years
the onset of recognisable spondylitic symptoms or
may appear during treatment or in a later stage,
having no apparent relationship to activity of the
articular disease process. Iritis subsides without
sequelae but if attacks are recurrent evidence of
old disease may be found. Occasionally evidence
of past iritis is detected in a spondylitic who cannot
remember any past incident. Chest complications
are frequent; pulmonary tuberculosi3 is serious
and occurs more frequently in the later stages.
Dyspepsia or peptic ulcer is a fairly common
association. A degree of hypochromic anaemia
is also fairly common. In a series of 68 patients,
Morrison (I955), found iritis in eight, non-specific
urethritis in five, major lung complications in ten,
peptic ulcer in four and endocarditis in one case.

Diagnosis
The condition may be obvious at a glance as in

the deformed sufferer seen in the street or may be
extremely difficult to diagnose in an early stage.
It can only be detected by awareness of and
constant watch for the early minor symptoms.
In some instances a tentative diagnosis only can be
made and the patient is observed until some
diagnostic sign appears.
The erythrocyte sedimentation rate is usually
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increased, particularly in early cases, though a
normal reading does not exclude the condition.
Variations during the course of the disease do not
give an indication of the state of activity.

Radiology may reveal the diagnosis clearly if
changes are marked. Early abnormalities may be
shown only on high quality radiographs and assess-
ment is no easy matter, often requiring interpreta-
tion by an expert. Particular difficulty is experi-
enced in evaluating the sacro-iliac X-rays of adoles-
cents. Changes are found most constantly in the
sacroiliac joints and apophyseal joints of the spine,
the oblique views of the sacroiliac joints being
most important. Minimal calcification may be
seen at the edges of the intervertebral discs (most
frequently Ti2/LI), or in spinal ligaments. The
sacroiliac joints show blurring of the joint edges
from irregular osteo-porosis with sclerosis beyond,
leading to irregularity of the margins giving a
scolloped appearance. Irregularities of the margins
of the ischial tuberosities and iliac crests (corre-
sponding to areas of tenderness) are common,
usually affecting the external surfaces of the pelvis
only. In the hip joints erosion of the joint edges is
followed by obliteration of the joint. The vertebral
bodies become square in appearance resembling
children's bricks. Special oblique views are re-
quired to demonstrate alteration in the apophyseal
joints. Patchy areas of rarefaction may be seen in
the pelvic bones or vertebral bodies at a later stage.
Double exposure chest radiographs taken on full
inspiration and expiration demonstrate the fixed
thorax with exaggerated excursion of the dia-
phragm (Hart and others, 1950). The late
appearance of gross calcification of the spinal
ligaments with obliteration of the sacro-iliac
joints is well known,

Differential diagnosis is from tuberculosis of
the spine, primary or secondary metastatic tumours,
prolapsed intervertebral disc, osteoporosis of the
spine and neurotic backache. If peripheral joint
symptoms are dominant, diagnosis from rheu-
matoid arthritis, gout, brucellosis and Reiter's
syndrome may be difficult.

Prognosis and Treatment
A chronic course is usual with exacerbations of

symptoms and remissions lasting for long periods
until a final stage of inactivity is reached. Acute
rapidly ankylosing disease occurs rarely and in this
type of case stiffening from neck to hips may take
place in a remarkably short time. But in some
instances the process becomes inactive with only
part of the spine involved. The prognosis tends
to be better when the onset is after the age of 25
and is greatly improved by early diagnosis and
efficient treatment. In the final rigid state death
from chest complications, pulmonary tuberculosis

or other infection is usual.
The management of a condition lasting for

years obviously requires varied treatments accord-
ing to the stage of the disease. Up to date reviews
have been given by Sharp and Easson (i954),
Hart (I954 and 1955a) and Buckley (1955).
The object of treatment is threefold:
(I) Retention of all possible movement in the

affected joints.
(2) Relief of pain.
(3) Maintenance of the best possible posture.
(i) Retention of movement. Full mobility short

of spinal strain is advised from the outset; and
active employment is better than sedentary work,
provided the patient can carry out the necessary
movements without undue effort and there is no
danger from heights, moving machinery or other
occupational risk. The last condition is necessary
since the spondylitic is clumsy and slow in his
movements. Games such as golf, tennis, cricket
and swimming are permitted but rugby, football
and diving are forbidden. Spinal supports or
plasters are not advised, though they may relieve
pain, since rapid stiffening and fusion ofjoints may
be unwittingly encouraged. Immobility of the
hip joints is particularly disabling and should
be avoided at all costs.

Physiotherapy should be limited to simple
exercises, such as back stretching and extension
exercises and breathing exercises, all of which
the patient can continue in his home. Encourage-
ment and supervision in the early stages by a
skilled physiotherapist will help to maintain what
movement is present in the affected joints and may
help in reducing muscle spasm. Attention should
be concentrated on spinal, thoracic and hip
movements.

(2) Relief ofpain. Deep X-ray treatment givesmarked relief of pain in the great majority of
patients and this relief may last for months or
years. Improvement may start soon after com-
mencement or towards the end of a course of
treatment and continues for some weeks later.
The details of application are matters for the
expert and different clinics have various views
concerning dosage. Localized radiation is applied
to the spine with in addition localized radiation of
painful bony areas, treatment being spread over
three to four weeks. Relief of pain in one area maybe followed by pain in another area. If signs and
symptoms are not definitely localized the whole
spine is irradiated. Radiation of the whole spine:in every case is practised in some clinics. Windeyer(I955), gives a most useful summary of the presentviews on radiotherapy.
The dangers of deep X-ray therapy are secondaryanaemia, activation of and haemorrhage from
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duodenal ulcer, and breakdown of quiescent
pulmonary tuberculosis. Tubercle and ulcer or
dyspepsia should be excluded before treatment is
started. Myeloid leukaemia has been reported as
causing death in a number of cases by Van Swaay
(1950) and Brown and Abbatt (I955). The
latter authors note that leukaemia has five times
the incidence in spondylitics as compared with the
expected incidence in the general population,
and nine times the incidence when spondylitics
treated by more than one course of radiotherapy
are considered. They advise therefore that only
proven cases be treated by this method and that
one course only be given. It is interesting to
compare this advice with the findings of Sharp and
Easson (I954), that 'typical' cases show best
results from X-ray treatment.

Simple analgesic drugs-aspirin, phenacetin
and codeine are useful for pain at any time and are
given while investigation is being performed and
therapy considered, or for acute episodes. With
relief of pain, activity and movement can be
encouraged. Persistent disabling pain in certain
bony areas (for example painful heels) may require
local infiltration of procaine or hydrocortisone.

Phenylbutazone gives great relief of pain at all
stages of the disease, probably more than any other
drug (Hart, I955); 200 to 400 mg. daily may
suffice but the dose may have to be increased
to 600 mg. daily with the risk of intolerance.
Care is required if a history of dyspepsia or
duodenal ulcer is obtained. Short courses of a
week or so may give pain-free intervals of some
weeks. This method is useful for dealing with
acute attacks of pain.

Cortisone and corticotrophin have been used for
long term suppression of symptoms, but the drugs
have been found more useful for the short severe
attacks which are so distressing to the patients.
Dosage of cortisone should not exceed o00 mg.
daily. The long acting corticotrophin (ACTH
gel) preparations may be useful for a similar
purpose.

(3) Maintenance of posture. Encouragement
with exercises and relief of pain will help to

prevent kyphosis. Instruction in sitting properly
and sleeping in a suitable bed is given. The mat-
tress should be firm, straight and level, if necessary
with fracture boards and with one pillow or

preferably none at all. The comfortable' hospital
bed' position with soft mattress and many pillows
piled up and one superimposed behind the head is
the worst possible arrangement for allowing
ankylosis in bad position. If the patient has an
acute illness or surgical operation where a degree of
immobilization is necessary, particular attention
should be paid to early activity, exercises and
posture in bed.

In late fused disease surgery is required.
Operations such as spiral osteotomy or hip
arthroplasty may improve the lot of a severely
crippled patient. Details of orthopaedic proce-
dures are given by Law (1949) and Watson-Jones
and Osmonde-Clark (I955).
Most patients accept this disabling condition

cheerfully and with fortitude, once the diagnosis
is-nade and an explanation given. They are
relieved when a cause is found for symptoms which
in the past may have received an unsympathetic
hearing or may have been dismissed lightly.
They co-operate with their doctors, seldom
attempt to use their disability for gain and may
return to remarkably arduous occupations. One
service officer with severe ankylosis returned after
treatment to flying high speed modern aircraft,
and many can be retained in responsible, active
posts in service and civil life.

Summary
(i) Though the cause of ankylosing spondylitis

is unknown, certain factors such as age, sex and
heredity are of importance.

(2) Recent descriptions of the histological
changes are summarized.

(3) The clinical features of the early disease and
certain diagnostic points are stressed.

(4) Treatment is directed to retention of move-
ment, relief of pain and maintenance of good
posture by activity, with deep X-ray therapy in
selected cases, and by certain drugs.

Figs. I and 2 are reproduced from the Pro-
ceedings of the Royal Society of Medicine (I955,
48, 20I), by kind permission of the Editors.
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which recovered without hormone therapy. Grant
and Leopold (1954) described a case of rheumatoid
arthritis who developed Landry-Guillain-Barre
syndrome after adequate Cortisone. Eaton treated
four cases of Guillain-Barre syndrome at Mayo
Clinic with ACTH and one with Cortisone.
None showed significant response. Meritt has
treated four cases and no effect of hormone was
noted. Patients who failed to respond to Cortisone
or ACTH may have suffered severe direct neuronal
damage either at root or at peripheral level. If
nerve axons were not damaged but compressed by
oedema, amelioration of root oedema by Cortisone
or ACTH might explain rapid improvement, hence
ACTH or Cortisone should be used as early as
possible before the neuronal damage; once this
has been set, ACTH or Cortisone will not improve
the disease. Early use of ACTH also may relieve
ischaemia by recanalizing the occluded vasa
nervorum, resulted by hypersensitivity.
Summary

I. Three cases of Landry-Guillain-Barre syn-
drome have been described. The aetiology
and pathological physiology is discussed.

2. It seems that ACTH and Cortisone can
influence the course of the disease. The dose
must be chosen individually for each patient
according to the severity of the disease and
adrenocortical function; the latter can influence
the prognosis of the case.

3. Further experiences are needed to appraise
the value of these hormones.
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