
THE HEBERDEN SOCIETY

A General Meeting of the Society was held at
11, Chandos Street, London, W.1, on Oct. 17 and
18, 1947. Summaries of the papers read and the
discussions are given below.

SPONDYLITIS
C. W. BUCKLEY

At the time of the world war 1914-18 ankylosing
spondylitis, then generally known under the name
given to it by Pierre Marie, " spondylose rhizome-
lique ", was regarded as a rare disease. Now few
will deny that it is much more common, though
some prefer to say that this is due only to its more
frequent recognition. Two questions should be
considered in this connexion, first, what are the
earliest diagnostic evidences of ankylosing spondy-
litis? and secondly, does not the term rheumatoid
spondylitis obscure the issue as to whether the
disease in question is or is not a form of rheumatoid
arthritis? which I and not a few others hold to be
" not proven ". I therefore propose to devote my
remarks mainly to these two points.
The late Gilbert Scott, who had a wide experience

of the radiological aspects of the disease, believed,
I think, that it began invariably in the sacro-iliac
joints, and he coined the term sacro-iliitis for its
earliest manifestations. His views have been widely
accepted and the evidence to the contrary has often
been overlooked. Study of antero-posterior views
in radiological examination certainly give some
support, but oblique views very often seem to tell a
different story.
Borak' has studied the radiological appearances

in 200 cases spread over a period ofmore than twenty
years in several clinics both in Vienna and in the
U.S.A., and has arrived at conclusions which are at
variance with those generally held and which seem
to me to demand careful study with a view to their
confirmation or refutation. He holds that the
primary change in the sacro-iliac region is a para-
sacro-iliac osteosclerosis, evidenced at first by
increased density which passes gradually into com-
plete loss of structural detail. The area of con-
densation is irregular but sharply defined, and
usually symmetrical on the two sides, spreading
along the margin of the joints but limited to the

1 Radiology, 1946, 47, 128.

C

iliac bones. The sacrum is involved only in the
later stages of the disease and even then infrequently.
The contour and width of the sacro-iliac joints, he
asserts, are not affected at this stage. He emphasizes
Scott's observation that pain is absent from these
joints in the most active stage of the disease, in
contrast to the local pain and tenderness in sacro-
iliac strain or tuberculosis affecting the joints. He
finds the earliest evidence of joint affection, as
distinct from bone, in the apophyseal joints of the
vertebrae, shown by rarefaction of the articular
processes and blurring of the outlines of the facets,
with pain on pressure or movement, though he
agrees that the stage of para-sacro-iliac osteo-
sclerosis passes early into ankylosis of the sacro-
iliac joints. Decalcification sets in as the disease
advances in the spine as well as the pelvis, passing
to complete demineralization around the sacro-
iliac joints as well as elsewhere, and obliteration of
the joint space goes on to complete osseous anky-
losis. These views are based on serial observations
extended over many years, largely on oblique
views. His other conclusions are interesting and
worthy of further study, but time will not permit
of further reference.

Freund, at a recent necropsy of a case dying from
other causes, found, among other features, that
connective tissue spread from the bone marrow as
well as the capsule into the joint space, attacking
the cartilage in this way: an observation which I
found interesting since I have always believed that
the disease begins in the bones and not in the joint
tissues, thus supporting the opinion of Pierre Marie
and Leri that it is an infective or toxic osteopathy.

Oppenheimer2, in an important paper, stated that
in a number of cases the sacro-iliac joints were
normal both on clinical and radiological examina-
tion and in these cases the apophyseal joint lesion
was confined to the thoracic and cervical vertebrae.
More recently Kuhns of Boston and Douglas

Taylor of Toronto have stated in a discussion on
spondylitis that in their opinion sacro-iliitis is not
invariably the precursor of spondylitis.

Sashin in 1930 reported his findings in 257 post-
mortem examinations. These changes are, he says,
progressive and increase both in extent and intensity
with the age of the individual. He emphasizes that

2 Amer. J. Roentgen., 1943, 49, 49.
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ANNALS OF THE RHEUMATIC DISEASES

they were very common and were uniformly found
after the third decade and were more frequent and
extensive in the male. He gives the percentage of
bony ankylosis in males as 57 per cent. between
the ages of 40 and 49 and 60 per cent. between 50
and 59; the corresponding percentages in women
were 0 and 14 respectively. These figures are
important in respect of the question whether
sacro-iliac changes are indicative of spondylitis and
especially in view of the sex distribution.

Golding has summarized the problem in a series
of questions: (1) What percentage of sacro-iliac
infections progress to spinal involvement? (2) Are
there two types of sacro-iliac joint lesion, one of
which precedes spondylitis and the other not?
(3) What is the explanation of the fact that some
patients with sacro-iliac disorder have a high
sedimentation rate, while in others it is normal, the
radiological appearances being identical in both?

I think it would be reasonable to insist that a
diagnosis of spondylitis should not be made-or at
least used in statistical conclusions-on the ground
of sacro-iliac changes, unless the sedimentation
rate is materially raised or there are spinal changes
of characteristic type in addition.

It is my firm opinion that the view held by many
that ankylosing spondylitis is simply rheumatoid
arthritis affecting the spine has dQne much to
retard progress in its study and to mask some of its
most important characters. That there are many
analogies must be recognized, but the differences
are important.

In the report of the committee of the Royal
College of Physicians on nomenclature in arthritis
there is a section in which two forms of rheumatoid
arthritis are described under the names, " atrophic
arthritis ", and " chronic infective polyarthritis ",
though it is admitted that it is often difficult to
separate the two. An important sex- difference is
noted, the former being more common in women in
a ratio of nine to one and the latter being only three
times more common in women; the former occurring
in the child-bearing age and the latter at all ages.
It is not definitely claimed that the two forms are
essentially different, but the point is submitted for
discussion. I think that many who have had a
wide experience of rheumatoid arthritis will admit
that there are grounds for the division. My reason
for mentioning this is that I think there may like-
wise be two different forms ofankylosing spondylitis,
the one described by Gilbert Scott as adolescent
spondylitis, and another which begins at a later
age; the former being much more acute and pro-
gressing rapidly in a centrifugal way, missing no
joint and often resulting within a year or two in
complete rigidity of the whole spine, the sacro-iliac

and hip joints, and often the knees; and in the
other direction, the costo-vertebral, sterno-clavicular,
and the mandibular joints. -It is in this form that
the predominance ofthe male sex is most pronounced.
The other, starting in the later twenties or even as
late as forty, is slower in progress, the sacro-iliac
joints are not affected to the same degree in the
early stage, and the progress-while centrifugal-
has not the same uniformity, the maximum changes
in the spinal column being often in the dorso-
lumbar or even in the cervical region and the pre-
dominance of the male sex being less pronounced.
If such a difference is recoghized it would explain
many of the divergences in statistics dealing with the
sex incidence as well as other features. I think
that much confusion has arisen from statistical
tables drawn up without sufficient emphasis on
exactitude in diagnosis and consequently with
typical cases mixed with borderland conditions. It
is well known that the disease has a tendency to
become quiescent or even to undergo complete
cure at any stage, and this may explain the difference
between the two types, but I do not find it adequate
and I think the matter deserves further study.
The term " ankylosing spondylitis ", while

descriptive of the most obvious pathological and
radiological characters, has the drawback of
suggesting, that ankylosis affecting the vertebral
column is peculiar to the disease; but as Lawford
Knaggs and later Oppenheimer have stressed,
ankylosis is met with in other diseases, especially
tuberculosis. It is to be noted, however, that
ankylosis in rheumatoid arthritis is different in
character, in that it is the sequel of damage to and
breaking down of the articular surfaces; in spinal
osteo-arthritis it is due to fusion of osteophytes by
synostosis; but in ankylosing spondylitis ankylosis
is a relatively early development and is due to
deposition of calcium in the ligaments and fibrous
tissues adjacent to the bones without destructive
changes in the bones having taken place to any
extent, and often not at all; even when the hips
become completely ankylosed the unbroken out-
line of the bony surfaces can often be seen in radio-
graphs. Osteoporosis is often extreme, and it
appears that the calcium removed from the bones
is redeposited in the fibrous tissues in the vicinity,
due, it has been suggested, to variation in the pH
of the body fluids. The calcification of fringes of
periosteal tissue along the bones of the pelvis is often
a striking feature, as is the ankylosis ofthe symphysis
pubis which sometimes occurs. These features are
never seen in rheumatoid arthritis so far as I am
aware. Hilton Fagge, in the report he made on a
case in 1877, described " a white mortar-like sub-
stance filling the cancellous spaces of the heads of
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THE HEBERDEN SOCIETY

the ribs, the femur, and elsewhere including the
surface of the arches of the vertebrae ". Ehrhardt's
case presented some similar features.

Tuberculous disease of the spine often displays a
similar process of ossification, the ligaments under-
going calcification in the same way, and in this
connexion it is noteworthy that positive tubercle
skin tests are much more common in spondylitis
than in rheumatoid arthritis.
The difference in the sex incidence has already

been referred to and is so well known that I need
not dwell on it further. It seems evident that
endocrine influences are responsible, and the
internal secretion of the prostate has been suggested
as a factor, but the evidence is thus far inadequate.
The focal cellular accumulations in nerve sheaths

and muscles, which were first described by Freund
and his colleagues and were confirmed in this
country by Kersley, Gibson, and Desmarais, are a
very important contribution to our knowledge of
rheumatoid arthritis, indicating that it is a general
disease not confined to the joints. They have not
been found in spondylitis up to the present.

Recently a further discovery in the biochemical
field has been made which may prove ofimportance.
Roland Davison has studied 17-ketosteroid excretion
in arthritis and has found no change from normal
levels, but in spondylitis there is a great increase in
its excretion which undergoes marked reduction
under x-ray treatment and may be brought down
to normal levels. This touches the important
subject of x-ray therapy, which will be dealt with by
experts during the discussion. Its value in spondy-
litis is now generally recognized and is in contrast
with its effect in rheumatoid arthritis. A further
contrast exists in the effect of gold in the two
diseases.
Matheson has recently reported a case at a meeting

of the Medical Society of London of bilateral
calcification in the kidneys in a woman suffering
from ankylosing spondylitis. This is of con-
siderable interest in view of the part played by the
phosphatases in inducing calcification, and in a
previous paper I referred to this possibility in the
kidneys. (Films and photographs of Mr. Mathe-
son's case were here shown.)

ANKYLOSING SPONDYLITIS
NORMAN CAPENER

There is little new or which offers much encourage-
ment in the orthopaedic treatment of spondylitis.
A way must be found for treating this disease
adequately before the need for surgery arises, for
generally when this need is considered to be present
the biological conditions of the whole locomotor

apparatus are so bad as to vitiate the results at
which one aims. The treatment must be based
upon a sound knowledge of pathology. In this
disease we do not seem to be much nearer having
this. Why does the disease so frequently start in
the sacro-iliac joints and why does it spread centri-
fugally from there (with a preference for an ascend-
ing course) to the intervertebral, posterior apophy-
seal, costo-vertebral, and root joints of the limbs?
What is the evidence that these are infective lesions?
If the disease were due to a blood-borne infection,
one would scarcely expect such a peculiar regional
origin and dissemination. Is the bone and joint
disease merely a local manifestation of a general
constitutional disorder such as rheumatoid arthritis
or hyperparathyroidism? Thinking upon these
questions I am lead to believe that the disease starts
as a local one in the pelvic joints and that it later
becomes a constitutional degenerative disease
effected by the devitalizing influences of fixation
and deformation of the costo-vertebral skeleton.
The spread of spondylitic lesions calls to mind

the dissemination of prostatic cancer, through the
lymphatics to the neighbouring bones of the pelvis
and spine. Buckley has recently discussed this and
he probably will agree that further study along these
lines might be of importance. It is worth mention-
ing perhaps the well-known relationship of prostatic
function with phosphatase and bone formation.
One recent writer states that cases of ankylosing

spondylitis require treatment along psychosomatic
lines. While it is true that several of my patients
became considerably upset by being treated as
malingerers in the Army, I have been impressed by
the small part that psychological factors play when
once the malady has been correctly diagnosed and
is under efficient treatment. They are amongst the
most co-operative and optimistic of all patients;
often putting to shame men with much less cause
for depression.
Non-Operative Treatment.-It is generally agreed

that during the active phase rest is important.
Nevertheless I do not subscribe to the view that
this means complete rest. It is, I think, important
to stress this, for all too often " complete rest " is
interpreted by the unintelligent as " laisser faire ".
Therefore this phrase should not be in the vocabulary
of medical literature. Physiological rest as we
understand it today means the process of giving
control of part or the whole of the body in the
posture most favourable for the biological processes
of growth and repair; it means rest to the maxi-
mum extent required for the particular disease being
treated, and, consistent with this, the minimum
for the restoration of function (locally and con-
stitutionally). It is rarely absolute or uninterrupted
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rest. Its purposes are to promote healing by
reducing the physiological demands, by avoiding
the aggravation of pathological processes, and by
making available the whole metabolic resources of
the patient. It must prevent the deforming influences
of extrinsic forces such as gravity, and of intrinsic
forces such as unbalanced muscular activity.
A statement of this sort summarizes the medical

strategy of the campaign against any arthritic
problem. The tactics of the various medical units
concerned with treatment must be co-ordinated
along these lines, however much the armamentarium
of each may differ.

In preventive orthopaedics our chief aim is to
offer guidance in the mechanics of rest and of its
graduation. Elsewhere 1 I have recently discussed
the general principles in relation to the splintage of
arthritic joints. Treatment should be guided by
the fact that there is present marked disorganiza-
tion of the lower spinal reflexes and that there is a
striking resemblance -between the overpowering
inhibition of voluntary motor power and the more
complete loss found in a peripheral nerve injury or

in anterior poliomyelitis. We must give assistance
to the deficient motor units. The gross inhibition
and atrophy ofthe extensor mechanism in spondylitis
is one of the most glaring features, the answer to
which cannot be found in the complete disclaimer
of all forms of external support.

In the use of rest, support, and exercise, uncom-
mon sense and a balanced judgement are needed.
However useful the plaster jacket may be in the

treatment of osteo-arthritis and intervertebral disc
lesions, there is little place for it in care ofankylosing
spondylitis. Even the plaster-of-Paris shell or bed
requires very special precautions, for though it need
not cause visceral embarrassment, nevertheless for
spondylitis more than usual care must be taken to
maintain warmth.

In both early cases and those requiring correction
of deformity I prefer to use the Bradford frame or
one of its modifications. Immobilization on such a
frame for part of the day is alternated with activity
as symptoms subside. Many apparently rigid spines
show a marked improvement of the deformity by
head traction upon an inclined Bradford frame.
The maintenance of correction is the great difficulty.
Spinal supports (of which I use chiefly the Taylor
brace) are merely temporary aids. The apparatus
should be regarded not as a passive splint for the
bony deformity but rather As assistance to weak
spinal muscles while they are being re-educated.
The sheet anchor of muscular treatment is the
improvement of respiratory movement and visceral
tone.

1 Brit. med. J., 1946, 2, 761.

Surgical Treatment.-The correction of deformity
can often be achieved readily by the straight-
forward operation of osteotomy. For the hip,
where this is sometimes done, the procedure is
relatively simple and healing is rapid. Caution is
needed in selecting cases for osteotomy at the hip,
for it is not always helpful to correct a flexion
deformity when by so doing one only gets a man on
to his feet at the expense of his ability to sit down.
Actually such osteotomies are very rarely required.
For the spine some form of osteotomy may

more often be necessary but of the procedure I have
no personal experience. *Dr. Smith-Petersen 2 has
recently described his method which I saw him carry
out in Boston last year. In Smith-Petersen's work
it has been shown to be sufficient to carry out mul-
tiple osteotomy with resection through the posterior
apophyseal joints. La Chapelle of Amnsterdam 8
has described a case in which a two-stage osteotomy
was carried out. The first combines excision of the
laminae of the second lumbar vertebra with removal
of the articular facets of this with the third lumbar
vertebra, followed at a later date by osteotomy of
the second lumbar intervertebral disc by the trans-
abdominal approach with the insertion of bone
grafts in the gap produced.
Apart from the correction of deformity the ideal

of the surgical approach should be to restore free,
painless movement in ankylosed joints. In the
more obvious cases in which this is demanded, the
biological conditions present render reconstructive
surgery almost useless in the present state of our
knowledge. Let us remember the profound loss of
muscle, the inactivity of the lower motor reflex
system, and the atrophy of bone; then the reasons
for failure will be obvious.

Various types of reconstructive procedure for
the hip are available (e.g., Whitman's reconstruction,
Colonna's operation, Girdlestone's hip excision,
Jones's subtrochanteric pseudo-arthrosis). The
trouble with all these procedures (apart from the
neuromuscular problems) is the exposure of a
large area of raw atrophic bone, and that if fascial
flaps are interposed these are almost certain to
become ossified and movement lost. By the older
method of arthroplasty by fascial flap I have
obtained a worth-while result in only one case.

Since the end of the war I have been doing more
arthroplasties using Smith-Petersen's metallic cup
interposition. So far I cannot say whether the
results are going to be much better. Smith-
Petersen himself regards ankylosing spondylitis as
the least favourable group for the procedure.
As to the future of surgical treatment in these
2 J. Bone Jt. Surg., 1945, 27, 1.
3 Ibid., 1946, 28, 851.
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advanced cases of ankylosing spondylitis-it seems
to me that better results would be achieved if only
mobility of the costo-vertebral joints could be
produced. I hope that soon the thoracic surgeons
will describe some form of costo-vertebral arthro-
plasty, which technically should not be at all
difficult. But perhaps by then the physicians will
have discovered a cure which will render this
unnecessary.

RADIOTHERAPY OF ANKYLOSING
SPONDYLITIS

D. I. G. WILLIAMS
I propose to describe the radiotherapy of anky-

losing spondylitis under several headings: the
technique; the indications; contraindications; the
hazards and dangers; the rationale, including
(a) pathological, and (b) clinical; and lastly the
results of such treatment.

Technique.-X-radiation therapy for this condition
was first used and popularized by the late Dr. Gilbert
Scott. He published his papers in 1937. Scott
taught that irradiation of the whole trunk with
x rays of low intensity and in small doses produces
constitutional- effects. This results in raising the
general resistance to disease, being comparable to
the effect of ultra-violet light only a hundredfold
more effective. This, he implied, meant treating
the disease through the patient, thus enabling the
patient to gain an ascendancy over whatever patho-
logical condition he might be suffering from. He
taught that nature's defence to disease, whether it
is typhoid or pneumonia, is simple and the same,
and he aimed at raising this defensive mechanism
to its maximum power. His evidence was based
on the improved blood picture, the lowered sedi-
mentation rate, and the effect on general metabolism
as shown by gain in weight and increased feeling
of well being. He laid down strict details of the
treatment, which was carried out in a variety of
diseases ranging from phobias to asthma and
rheumatic diseases.
Based on his experience in the treatment of about

200 patients with ankylosing spondylitis, Scott
believed that if such treatment were begun before
the spine became involved, there was no reason why
this tragic disease could not be wiped out.

His method has been tried extensively in many
clinics, and there is no doubt that the results are not
as good, that is, relief of pain is not so marked, as
when intensive localized deep x-ray therapy is used.
Many cases treated by baths return for localized
therapy later-to be more permanently relieved of
their symptoms. We use rays generated at 200 to
250 Kv. and filtered through 1 mm. cu.-that is,

a hard, penetrating beam. The sacro-iliac joints
are covered by one field, and the whole length of
the spine is divided into segments 20 by 10 cm.
Two fields are treated daily, 300 r units being given
to the skin of each field. This is continued in
rotation until the skin over the whole spine and
sacro-iliac joints receive a dose of 2,000 to 2,400 r,
the actual involved joints in the spine receiving
about two-thirds of this dose. Treatment thus
involves daily attendance for a period of three
weeks.

If other joints are involved, for example the hips or
shoulders, these are treated to the same dosage after
the spine is completed. Sometimes patients com-
plain of pain in odd sites, such as ischial tuberosity,
the crest of the ilium, the sterno-clavicular and
costo-sternal joints, etc. These respond to x-ray
therapy in the same way, localized fields over the
affected part being used.

Rationale of X-ray Treatment.-Why do we get
results? I do not know. At one time I thought
we were pouring an unknown ray-the x ray-into
a disease of which we knew less. Steinberg in 1942
described the pathological process as a proliferation
of synovial membrane cells producing a layer of
vascular granulation tissue over the articular carti-
lage, with simultaneously a similar change in the
connective-tissue elements of the bone marrow
below the articular cartilage. This latter reaction
extends through the zone of provisional calcifica-
tion so that the articular cartilage is destroyed by
the two granulations. These two layers of granula-
tion tissue have marked potentialities for forming
fibrous tissue and bone. If this is so then it is an
inflammatory reaction which we know is radio-
sensitive and in which resolution can be induced by
means of x rays. Why one gets relief of pain in
the old-standing case with bony ankylosis, I do not
know.
The Dangers of Treatment.-This form of treat-

ment is not without its dangers (1) to the skin,
(2) to the blood, and (3) to the generative organs.

To the Skin.-Owing to back scattering from the
metallic elements in bone, skin over bony prominences
shows a greater reaction than skin with a soft-tissue bed.
Bearing in mind that orthopaedic treatment may be
necessary, involving hard beds, etc., no case should be
taken beyond a dry, scaly, desquamative skin reaction.
During treatment the skin should be kept dry with spirit
and powder, and washing with soap should be avoided.
To the Blood.-It will be appreciated that when the

spine ofyoung people is irradiated a large volume of bone
marrow is exposed. In the chest, the heart with its large
volume ofcirculating blood is exposed to radiation. Both
these factors contribute to the characteristic radiation
effect on blood, a leucopenia chiefly affecting polymorphs,
with later lymphocytes and later still a fall in the red cell
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count. These reactions are guarded against by weekly
complete blood counts, more frequent if the count is
low, and the administration of tonics, vitamins, and iron,
whilst of course good food, fresh air, sunlight, etc., are
very important. These measures help to counteract the
so-called general or constitutional reaction.

Constitutional Reaction.-This is manifest by lassitude,
nausea, vomiting, and prostration. All patients complain
of tiredness and lassitude to some degree. The more
severe symptoms, vomiting, etc., are not very common,
but when sickness does occur it may be relieved by
benadryl, 50 mg. by mouth or by injection (benadryl is
an antihistamine substance) and an increase in the
amount of salt in the diet.

Effects on the Organs of Generation.-If the testicles
come within the beam of the x rays they should be
protected by lead shields-a comparatively simple
procedure. In the female, the ovaries cannot be pro-
tected. If they lie within the irradiated field and the
sacro-iliac joint cannot be adequately irradiated without
exposing the ovaries, the dose which reaches them will
almost certainly induce an artificial menopause, either
temporary or permanent, or at least menstrual
irregularities. The symptoms of an artificial meno-
pause under the age of 40 tend to be severe, and the
danger should always be explained to the patient. The
symptoms can be minimized by the administration of
oestrogens, but there is a further factor which makes one
hesitate to advise irradiation in young women. Even
small doses of irradiation may result in microscopic
changes in the generative cells-chromosome abnormali-
ties, and there is experimental proof in animal experiments
that these changes are irreversible and transmitted.
The chances of producing monsters, idiots, etc., in the
immediate succeeding generation are probably small,
but later generations may show developmental abnormali-
ties. We do not know, and these facts cannot be
explained to the patient; but I would advise against
irradiation in any young woman who desires children.
If they do not wish for children then the reactions must
be explained and the choice left to them.

The Effects of Treatment on the Disease.-One can
classify the disease into three broad groups:
(a) early: with changes confined to the sacro-iliac
joints; (b) moderately advanced, partially or com-
pletely obliterated sacro-iliac joints, and some
involvement of the spine, chiefly the posterior
articulations; (c) the advanced group, with ossi-
fication of the common ligaments.
The effects of x-ray therapy are as follows:

(1) pain is decreased or abolished; (2) because of
this, paravertebral muscle spasm is relaxed;
(3) stiffness is less, and there is increased spinal
motion and chest expansion; (4) probably the most
important result of relief of pain is that it allows
patients to carry out orthopaedic treatment more
easily and more freely.
With relief of pain and increased mobility, the

whole mental outlook changes. Many have suffered

for- months. The failure of other methods of treat-
ment leads them to believe that cure is not possible.
As a result of x-ray treatment their general health
improves, they gain in weight, and toxaemia, of
which one evidence is a raised sedimentation rate,
is reduced. This is taken as evidence that the
activity of the disease decreases, although marked
discrepancies do occur between the clinical con-
dition and the sedimentation rate. The patient
returns to his work, and this of course contributes
to his mental happiness.

In early disease the patient may regain full move-
ment. It is my practice, even when the clinical and
radiological evidence points to involvement of the
sacro-iliac joints, to irradiate up to the cervical
spine. In the moderately advanced group pain is
abolished in almost every case, but the range of
spinal movement may remain restricted. Even in
advanced cases, some relief of pain is obtained.

I know of cases treated seven or eight years ago-
one seven-year advanced case with whole spine and
hip involvement who remains free from symptoms
to date. Can x-ray therapy arrest the disease? I
believe it does, or at least retards the progress. I
always tell my patients that pain will be removed,
mobility increased, and the disease arrested.

If recurrence of symptoms occurs after a full
course of x-ray therapy, then the treatment can be
repeated at least once, but I would advise that the
patient be seen by the therapist who gave the first
course. Re-treatment should not be considered
within a period of six months.

I would suggest, therefore, the following plan of
treatment for ankylosing spondylitis. The first
step is x-ray therapy. At the conclusion of treat-
ment the patient should be referred back to the
orthopaedic department for corrective treatment and
supervision, for the prognosis-apart from the stage
at which the disease is diagnosed and the adequacy
of radiotherapy-depends most of all upon the
subsequent orthopaedic care of the patient. He
should remain under medical care for a long time,
and further therapy may be called for ifhe develops
pain in other sites.

DISCUSSION ON SPONDYLITIS
DR. G. D. KERSLEY said that Dr. Williams had given

a fair account of the x-ray treatment and the dangers of
toxic symptoms. But the thing he himself was con-
vinced about was the danger ofthe big dose. He believed
that equally good results could be obtained from very
much smaller doses. The difficulty was to get a truly
comparable series of cases with these different doses.
The total dosage Dr. Williams had been using, he
believed, was 2,400 r; others had been using a dosage
of 800 to 1,000 r, and as far as he could gather the results
were equally good. But no properly worked out series
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with controls had been established and that was a thing
which ought to be done.
DR. F. BACH recalled Mr. Capener's remark about the

keenness and enthusiasm of his patients for treatment.
These people were of a particular type. In the early
stages they seemed to have the physique which the
modern American methods of Draper and Sheldon had
shown to be quite definitely characteristic, both con-
stitutionally and psychologically. It was the person of
a certain type who was going to get this disease, and
therefore their studies should be directed more and more,
perhaps, towards constitution and they should receive
the help which Americans were receiving in other fields
concemed with rheumatic disease, such as studies of
heredity and so on. Dr. Mabel Wilson seemed to show
that in rheumatic fever also there was a hereditary factor.
It was found again and again that there were many
cases of spondylitis in particular families. Although full
consideration should be given to the points which Dr.
Buckley had brought forward, he still thought that in
their studies the natural history of the disease should
be stressed, and the physician should be aware of the
family history and the psychological and constitutional
background.

Dr. Bach thought that in early cases there was a great
deal of spasm, especially of the erector spinae muscle.
Recently at St. Thomas's he had had one or two cases
in which he thought the spasm very marked, and he had
asked Dr. Bauwens to investigate them for him; yet to
his astonishment they showevd no evidence, by modern
methods, of spasm.

DR. E. G. L. BYWATERS thought that caution should
be exercised before coming to conclusions about the
typing of ordinary patients. Particularly in patho-
logical classification some hesitation was necessary. It
was very important that, with the surgical approach,
adequate biopsy material should be studied. It was very

difficult to distinguish between the factors of heredity
and environment. He mentioned a case in which two
girls-sisters-were supposed to have typical spondylitis.
One girl was ten years older than the other, and in both
the onset of the spondylitis had occurred at the age of 18.
MR. W. D. COLTART said that it had always seemed to

him that they should leave the question of aetiology to
the physician and the relief of pain largely to the radio-
therapist. They could, he thought, probably prevent
deformity from arising in some cases. The use of the
plaster bed and of proper exercises to regain tone and
power of the muscles would sometimes prevent the onset
of deformity; at least some cases did not develop that
deformity while that treatment was proceeding. Once
deformity had arisen he very much doubted whether
they could succeed in correcting it. Sometimes, after
severalbmonths in a plaster bed, there was some improve-
ment, but the case soon relapsed. With regard to
restoration of mobility to the spine one could, perhaps,
preserve a little movement, but to increase the range of
movement in ankylosing spondylitis was almost impossible
by ordinary methods. It was rather a depressing view
of what they could do as orthopaedic surgeons.
A young woman, the wife ofa colleague, had developed
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ankylosing spondylitis three or four years ago. The only
thing known to be likely to prevent the progress of the
disease was x-ray treatment. She had asked him what
was the percentage of permanent sterility as a result of
x rays.
With regard to out patients and in patients, he thought

that with x-ray therapy it was very much better to have
out patients. There was a slight difference in response
to treatment as between out and in patients.
MR. N. L. CAPENER said he did not feel quite so

depressed about orthopaedic treatment in the early
stages as Mr. Coltart had confessed to being. Certain
differences were to be noted between the civilian patient
and the Ministry of Pensions patient. With the former
the results were not so good, but there were not the-beds
available for dealing with civilian cases in the same way
as with pensions cases; if there were, better results
might be obtained.
DR. WULLIAMs said that the subject of x-ray steriliza-

tion was very difficult. There were no figures to be
quoted, but he could mention the case of a young girl
of 21 or 22, with a normal menstrual history, who was
treated on one side of the iliac fossa for a keloid scar,
receiving 700 r to the skin, and was sterilized. He did
not think there was any way out of it. The patient
would certainly be sterilized and an artificial menopause
induced. He had tried to compromise in a recent case
by using very small fields-strip fields very accurately
localized to the sacro-iliac joint. She was a girl of 17
who was in considerable pain. It was necessary to treat
both the iliac sacral joints and the lumbo-sacral and
neighbouring joints, and along the spine. Personally
he would not like to treat with x-ray therapy a patient
desirous of having children.
DR. BUCKLEY, in replying on the discussion, said that

Dr. Williams's observations on sterility had been of
extreme interest. In the Journal ofRadiology he noticed
a statement by a radiologist who started his work at the
Holzknecht clinic in Vienna saying that the sacro-iliac
joint should never be treated by means of x rays. He
declared that such a procedure did no service whatever,
and that equally good results would be obtained by
concentrating treatment above the lumbo-sacral junction.
That might solve some of the problems which had been
raised in that discussion. If good results could be
obtained from the application of x rays above the level
of the lumbo-sacral joint then the danger of sterility
might be escaped.
With regard to the question of family tendencies, this

was reviewed rather thoroughly in the Proceedings of
the American Rheumatism Association. There were
two opposite views. One group of investigators found
family tendencies very pronounced, and another found
them very rare.
One point which must always be borne in mind in all

these statistics, not only concerning radiotherapy but
also other treatments, was the marked tendency of
ankylosing spondylitis towards quiescence, and also the
tendency it displayed for complete and early cure without
any special treatment beyond the general building up of
the patient.
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THE MORBID ANATOMY AND HISTOLOGY
OF RHEUMATIC LESIONS

G. D. KERSLEY and M. H. L. DESMARAIS

Dr. G. D. Kersley said that in rheumatoid arthritis
lesions had been discovered in a very wide distribu-
tion throughout all the connective tissues of the
body-even at sites where no clinical evidence of
disease existed. They were first described in
America 1, 2, 3, and this work has been largely con-

trolled and amplified by studies carried out at the
Royal National Hospital for Rheumatic Diseases,
Bath.4 The lesions consisted of: (1) peri- or

para-vascular accumulations of lymphocytes with,
in some cases, plasma cells and occasionally
eosinophils; (2) degenerative and proliferative
changes in all coats of the small blood vessels; and
(3) degenerative changes in the muscle fibres,
probably secondary to the aforementioned changes.

This histological picture was found in any or all
the muscles of the body at any stage of the disease,
and the foci of round cells and vessel changes also
in the synovial membrane, the fibrous stroma of
fatty tissue, and around the peripheral nerves. In
the course of about 100 biopsies this histological
picture had not so far been seen in any typical
rheumatic condition other than rheumatoid, non-

specific, infective, or atrophic arthritis. It had not
been seen in ankylosing spondylitis. (Sections of
muscle, joint tissue, pericardium, nerves, and
subcutaneous fatty tissue were shown.)
The Histology of Nodules.-Nodule formation in

rheumatoid arthritis was very similar to that seen in
certain cases of rheumatic fever, but the lesions
could be distinguished with considerable certainty
under the microscope. Distinguishing features were
the size of the central necrotic zone, which was

surrounded by a palisade layer of radially arranged
mesenchymal cells, and outside this was a fibrous
stroma in which lymphocytic foci of the rheumatoid
type might often be seen.

Five common types of nodule, clinically and histo-
logically characteristic, had been described; those
occurring in rheumatoid arthritis, rheumatic fever,
gout, fibrositis, and fibrous nodules which appeared
on the hands attached to the extensor tendon
sheaths.5 Cholesterol was found in many of those
of both gouty and rheumatoid origin.

" Fibrositis " might have a dual pathology, fatty

1 Allison, N., and Ghormley, R. K. (1931). " Diagnosis in Joint
Diseases." New York.

2 Freund, H. A., Steiner, G., Leichtentritt, B., and Price, A. E.
(1942). Amer. J. Path., 18, 865.

3 Steiner, G., Freund, H. A., Leichtentritt, B., and Maun, M. E.
(1946). Ibid., 22, 103

4 Gibson, H. J., Kersley, G. D., and Desmarais, M. H. L. (1946).
Annals of the Rheunatic Diseases, 5, 31.

5 Kerslcy, G. D., Gibson, H. J., and Desmarais, M. H. L. (1946),
Ibid., 5, 141.

herniae, and localized spasm of muscle fibres.8, 7
(Slides showing the histology of each type were
shown.)

Dr. M. H. L. Desmarais said that a further series
of 95 cases had subsequently been investigated at
the Royal National Hospital for Rheumatic Diseases,
Bath. Of 30 cases of idiopathic rheumatoid
arthritis, 25 biopsies showed the typical round-cell
foci and 5 were negative. One case was negative at
biopsy but proved to be positive when a large piece
of muscle was excised at operation.
The remaining 65 cases covered a wide range of

other types of rheumatic and non-rheumatic con-
ditions and were all negative except for two positives
in 2 cases of rheumatoid arthritis simulating gout
and one positive in 3 cases of rheumatoid arthritis
associated with psoriasis.
Twelve cases of spondylitis ankylopoietica, 4 of

gonococcal arthritis, 2 of Still's disease, and 4 of
osteo-arthritis were all negative.

This material will be the object of a paper in
which the findings will be discussed in fuller detail.

RELATIONSHIP BETWEEN PULMONARY
OSTEO-ARTHROPATHY

AND RHEUMATOID ARTHRITIS
E. G. L. BYWATERS

Dr. Bywaters spoke of radiological similarities
between rheumatoid arthritis and pulmonary osteo-
arthropathy which might throw light on the
mechanism of the latter.
He first described a case of pulmonary osteo-arthro-

pathy due to metastatic hypernephroma, which had
originally been diagnosed as rheumatoid arthritis because
ofacute onset of pain, swelling, and effusions in the knees,
ankles, and wrists. This mode of onset, he said, was
well recognized; the clinical signs preceded any radio-
logical abnormalities in the bones. Radiographs and
sections showed a periosteal shell of new bone and a
slightly oedematous periosteal membrane: this change
affected all bones of the hand and forearm, including the
non-articular surfaces of carpal bones.
A similar appearance was noted in the neighbour-

hood of swollen and inflamed joints in 6 cases of
rheumatoid arthritis: it was very marked in child-
hood, producing " rheumatoid dactylitis ", but was
seen also in a patient whose illness started at the
age of 69 years. Serial radiographs showed that it
developed rapidly during the acute phase: it was
often accompanied by pitting oedema in the neigh-
bouring tissues. Some rheumatoid arthritis cases
showed an inflammatory oedema for some months
before the joints became obviously involved. Such

6 Copeman, W. S. C., and Ackerman, W. L. (1944). Quart. J. Med.,
13, 37.

7 Elliott, F. A. (1944). Lancet, 1,47.
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periosteal changes were not seen in cardiac or renal
oedema where tissue fluid protein was below 1 g.
per cent.: in rheumatoid arthritis the tissue fluid
clots and contains over 2 g. per cent. protein. It
seems possible that the presence of such an inflam-
matory oedema may directly produce the periosteal
change. The latter was not specific for rheumatoid
arthritis, as it was seen in other chronic bacterial
arthritides.
Such an explanation would not be impossible for

pulmonary osteo-arthropathy, where there was a
fairly high content ofprotein in the joint fluids, com-
pared with much lower levels in the hydrarthrosis
of cardiac oedema. It was hoped to collect
further data on this point, since, apart from
Mendlowitz's suggestion of an alteration in haemo-
dynamics, little was yet known of the pathogenesis
of the changes in clubbing and pulnonary osteo-
arthropathy.

PENICILLIN FOR THE RHEUMATOID
TYPE OF ARTHRITIS

FRANCIS BACH

The general clinical impression is that the results
of penicillin in the treatment of many rheumatic
disorders have been disappointing. Few reports on
its use have been made in this country, but in the
United States and in France small series of cases
have been recorded.
On July 5, 1946, at a joint meeting of the Section of

Internal Medicine and that of Experimental Medicine
a'ad Therapeutics held in San Francisco, Philip Hench
said: " There are actually about two hundred forms of
rheumatism, including about one hundred different
types of arthritis. But approximately 85 per cent. of
rheumatic patients suffer from one of seven common
conditions: rheumatoid arthritis, osteo-arthritis, the
polyarthritis of rheumatic fever, periarticular or
intramuscular fibrositis, psychogenic rheumatism, gout,
or gonorrheal arthritis."
He said that, in cases with a supposed relationship

between haemolytic streptococci and rheumatoid
arthritis, it was hoped that penicillin might be of value;
however, large doses of penicillin have been given intra-
muscularly daily for from three to six weeks, or even
orally daily for from one to six months, but no significant
benefits were noted.
He had been able to find, in the literature on penicillin

between 1943 and 1946, only 82 cases of gonorrhoeal
arthritis treated with penicillin. Of these, only 20 were
of proved gonorrhoeal arthritis. The remaining 62 he
classified as presumptive gonorrhoeal arthritis. In 11
of the 18 proved cases, cure was obtained. Of the 59
cases with presumptive acute gonorrhoeal arthritis, 34
were cured and 25 not. He concluded that gonorrhoeal
arthritis, despite certain reports to the contrary, is
generally cured promptly when enough penicillin is given.
Most of the failures apparently occurred when dosage

had been inadequate; some were due, he thought, to
errors in diagnosis which had led to the treatment of
patients with genital gonorrhoea whose associated
arthritis was non-gonorrhoeal.
He emphasized that rheumatoid arthritis can be

precipitated, reactivated, or aggravated by acute
gonorrhoea, which is one more infection which, like
influenza or tonsillitis, can act as a trigger mechanism.
He said that at one of the Army's rheumatism centres
cases of post-gonorrhoeal rheumatoid arthritis were more
common than cases of gonorrhoeal arthritis. Penicillin-
cured the genital gonorrhoea, but not the associated or
constitutional rheumatoid arthritis.
Rantz 1 and his colleagues reported on the administra-

tion of penicillin in the treatment of 6 patients with
rheumatic fever, in all of whom group A haemolytic
streptococci were eliminated from the nasopharynx.
Penicillin had not favourably affected the course of
rheumatic fever.

In France, Coste and his fellow workers I concluded
that the best results were obtained in gonococcal rheuma-
tism, in particular in its early, active, and non-articular
forms. In infectious rheumatism, out of 14 cases they
had 7 good results. These cases they classified as
following tonsillitis, influenza, scarlet fever, and infection
of the teeth. The treatment was unsuccessful in 19 of
28 cases of rheumatoid arthritis, and in 7 cases there was
marked clinical improvement. In 6 of 22 cases of
spondylitis " rhizom6lique ", the clinical results were
good.

Weinstein3 described five cases of complicating infec-
tions occurring during treatment with antibiotic agents,
two following penicillin therapy and the others following
streptomycin. He held that in all these the second
infection was produced by organisms normally present
in the nasopharynx and was not the result of the
introduction of accidental bacteria. The spontaneous
occurrence of new infections due to non-susceptible
organisms during the course of penicillin or strepto-
mycin therapy raised the question of the use of either of
these drugs in instances where the exact bacteriologic
diagnosis is unknown, because patients may be exposed
to the added danger of superimposed bacterial disease
without benefit to the primary process. He suggested
that the treatment of virus infection with either strepto-
mycin or penicillin may be dangerous because these drugs
have no effect on the primary diseasp and may allow
organisms that are normally present on various tissues
and are not susceptible to their activity to grow profusely
and invade. The mechanism is not clear, but it is
possible that in some persons a high degree of-bacterial
antagonism exists in areas like the nasopharynx, and
that certain groups of bacteria are kept in check by others.

I have used penicillin in the treatment of acute
and chronic rheumatism. In rheumatic fever the
results have been difficult to assess. In the few cases
of gonorrhoeal arthritis that I have followed up,
they have been encouraging. In Reiter's syndrome
and abacterial pyuria they have been uncertain. A

1 Amer. J. Pediat., 1945, 26, 576.
2 Sem. H6p. Paris, 1946, 22, 1897.
3 Amer. J. med. Sci., 1947, 214, 56.
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patient of mine two years ago had an acute attack
of urethritis and arthritis which was treated with
penicillin, and which cleared up, leaving only stiff-
ness of the feet and ankles, and this was relieved
completely with physical treatment. One month
ago he had an acute flare-up, with swelling and pain
and much free fluid in his right knee; he had swelling
of the right ankle, and conjunctivitis, and purulent
urethritis. The venereologists' reported that gono-
cocci could not be isolated from the urethral joint
fluid. He has had several million units of penicillin.
The urethritis and conjunctivitis have cleared up
and the pain and swelling in the right ankle has gone
but the right knee is still acutely painful and swollen.
That joint changes may occur in patients with

diseases of the lung is an old observation. In the
Lancet of March 22, 1947,1 there was an annotation
on joint changes in cancer of the lung. It was
noted that joint changes are occasionally recognized
in cases of pulmonary carcinoma and other lung
'tumours and may even be the earliest feature which
brings the patient to the doctor. In such cases the
joints may have been treated as rheumatic without
benefit. They are characterized by constant and
distressing pain in the joints, a polyarthritis affecting
principally the wrists, fingers, and ankles; less often,
elbows, knees, and spine. There is considerable
swelling of soft tissues, and, when the classic picture
is present, clubbing ofthe fingers-and the character-
istic radiographic changes, such as the periostitis
at the distal ends ofthe tibia and femur ofpulmonary
hypertrophic oesteopathy are seen. The annotator
wrote, " There is no satisfactory explanation of the
association of joint and lung conditions or whether
extensive tissue breakdown or infection is the
trigger or linking factor. Endocrine disturbances
may play a role, but attention must be given to
sepsis from breakdown of the growth."
The arthropathy may be dramatically relieved by

removal of the lung.
Within the last 3 years, 4 of such cases have

come under my care, all of which had been referred
to me as suffering from rheumatoid arthritis-a
wrong diagnosis. In two cases, marked improve-
ment, with relief of pain and marked diminution
and almost complete disappearance of the joint
swelling followed deep x-ray treatment to the chest.
In one case, when this was combined with penicillin
therapy, there was marked clinical improvement.

In " infective " arthritis associated with severe
bronchiectasis, penicillin therapy followed by
lobectomy has been followed by improvement in
general health and almost complete disappearance
of the joint swelling and return of the normal range
of joint movement.

1 Lancet, 1947, 1, 378.

At present I have under my care a girl, 21 years of age.
Four years ago, she had a second attack of pleurisy;
this was followed by joint pains and progressive swelling
ofher kneejoints, shoulders, wrists, and ankles. Eighteen
months ago, she was referred to me as a case of rheuma-
toid arthritis (a wrong diagnosis). She was tired and
markedly under-weight, with painful and swollen joints.
Her hands were not involved, nor the epitrochlear glands
enlarged. The sedimentation rate was raised. She had
no sputum and there were no signs of pulmonary tuber-
culosis. Detailed examination showed an extensive
bronchiectasis of the left lower lobe and lingula. She
was given penicillin. Three months ago a chest surgeon
performed a left lower lobectomy and lingulectomy.
Today she has no pain and, apart from some stiffness
of her shoulders, she has full normal joint movements.
For some years it has been my clinical impression

that there is more than a chance relationship between
the rheumatoid types of arthritis and disease of
the lung. On many occasions I have recognized
bronchiectasis in patients with rheumatoid arthritis.
Last week Tegner, in his Presidential address on
rheumatoid arthritis at the Royal Society of
Medicine, said that in the last few years he had
noticed among his new rheumatoid patients several
men who developed the disease when they were
past middle age. This has also been my experience,
and I found that many of these patients also pre-
sented the signs of bronchiectasis. Recently I
looked up the records of 12 of my hospital in-
patients who presented the picture of rheumatoid
arthritis and bronchiectasis. Seven were treated
with penicillin, and this small series can be divided
into two groups, the one consisting of four men,
aged 56, 57, 61, and 62 years; the other of three
women aged 16, 30, and 45 years. All the patients
in group I received 2,000,000 units of penicillin
intramuscularly in 10 days, and inhaled 200,000
units in 8 c.cm. saline during this time.

Case Histories
I (a).-A clerk, aged' 56, had a typical rheumatoid

type of arthritis, with joint manifestations of 4 years'
duration, no cough, and no sputum. On one occasion
a throat swab yielded haemolytic streptococci. Radio-
graphs showed joints typical of rheumatoid arthritis,
and cylindrical bronchiectasis of the right lower lobe.
After penicillin treatment the blood sedimentation rate
fell from 82 to 3g in the first hour, and the general
clinical improvement was good.

I (b).-A carpenter, aged 57, had a typical rheumatoid
type of arthritis, with joint manifestations of 6 years'
and bronchitis of 4 years' duration. He had a slight
cough, and the sputum yielded micrococcus catarrhalis
and diphtheriae pneumococci. Radiographs of the
joints showed a typical rheumatoid type of arthritis, and
of the chest a healed bilateral apical tuberculous infiltra-
tion. A bronchogram showed cylindrical dilatation of
the posterior bronchi of the left lower lobe. After
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penicillin treatment the sedimentation rate fell from 50
to 30, with general clinical improvement.

I (c).-A clerk, aged 61, had had joint manifestations
for 6 years, no cough, and no sputum. No organisms
were detected in the throat swab. A radiograph of the
joints showed a typical rheumatoid type of arthritis.
The chest was of a chronic catarrhal type, and a broncho-
gram showed cylindrical bronchiectasis in the left lower
lobe and slight circular bronchiectasis in the right.
After penicillin treatment the sedimentation rate fell
from 70 to 18 in the first hour, with definite clinical
improvement.

I (d).-A railway checker, aged 62, had had joint
manifestations for 3 years, and 10 years previously had
had a perforated gastric ulcer. There was no cough or
sputum, but the throat swab yielded haemolytic strepto-
cocci on three occasions. Radiographs showed a typical
rheumatoid type of arthritis in the joints, and bronchi-
ectasis in the left lower lobe. The blood sedimentation
rate rose during treatment from 60 to 80.

II (a).-A housewife of 30 had had joint manifestations
for 2 months, with productive cough and loss of weight.
There were no tubercle bacilli in the sputum, but micro-
coccus catarrhalis and haemolytic streptococcus. Radio-
graphs of the joints showed an early rheumatoid type
of arthritis, and a bronchogram a moderate degree of
cylindrical bronchiectasis in the left lower lobe. When
penicillin was given the sedimentation rate rose from
25 to 30 in the first hour. There was clinical improve-
ment and the patient gained weight.

II (b).-A housewife of45 had had joint manifestations
for 20 years, and productive cough with sputum for
three. The sputum yielded varied growths, but no
haemolytic streptococci. or tubercle bacilli. Radio-
graphs showed advanced rheumatoid-type arthritis in the
joints, and bronchiectasis in both lower lobes. She
was treated with penicillin and postural drainage. The
sedimentation rate remained stationary, 50 to 46 in the
first hour. There was marked clinical improvement.

II (c).-A girl of 16, a domestic servant, had had a
typical rheumatoid type of arthritis for six weeks, with
no cough or sputum but vaginal discharge. No haemo-
lytic streptotocci or tubercle bacilli were found in the
throat swab, and no gonococcus in the vaginal -discharge.
Radiographs of joints showed an early type of arthritis,
and of the chest, pneumonitis. Penicillin was given
with marked improvement in the general condition,
though the sedimentation rate was still raised.

Summary
1. Penicillin is ofno proven value in the treatment

of the rheumatoid type of arthritis.
2. It has long been thought that infection is an

important aetiological factor.
3. The association of rheumatoid arthritis and

bronchiectasis is not uncommon, especially in
middle-aged and elderly people.

4. In the literature, bronchiectasis has seldom or
never been recorded as a focus of infection in
rheumatoid arthritis.

5. A brief description of a series of patients with
bronchiectasis and rheumatoid arthritis has been
presented.

6. Treatment of the bronchiectasis appears to
have a beneficial effect on the general health of the
patient but, to date, there is no evidence that it had
any long-term beneficial effect on the arthritic
manifestations of the rheumatoid arthritis.

This is in agreement with the clinical impression
long held-that removal of foci of infection by
either surgical or chemotherapeutic measures is not
followed by dramatic relief of the joint condition.
It is in direct contrast to the improvement in the
joint conditions which are known to be due to
infections of definite infective aetiology such as the
gonococcus, the infecting organisms of bronchiec-
tasis, and to those due to specific localized chest
tumours which affect the joint metabolism such as
carcinoma of the lung. In such cases, penicillin is
of definite value in the eradication of the infective
or causative agent. But in rheumatoid arthritis
associated with presumptive gonorrhoea, as shown
by Hench, and in rheumatoid arthritis with bronchi-
ectasis as suggested by me, it will have no such.
effect.

Penicillin should not be used indiscriminately
because it may modify the defence mechanism of
the body-evidence for which has been given.

I should like to throw out the suggestion that the
patient with rheumatoid arthritis may have an
altered inherited susceptibility for various infections,
as has been shown by May Wilson to be present in
patients with rheumatic fever.

MINOR SIGNS OF DISPLACEMENT
OF INTERVERTEBRAL DISCS

R. G. ABERCROMBIE

Dr. Abercrombie said that in giving a name to his
communication he had advisedly used the term
" minor ", since the signs he was about to describe
were supplementary to the well-recognized and
generally accepted evidence of displacement of the
discs. He had frequently found these signs useful
in difficult cases.

Plantar Sign.-This sign depended on changes in the
tissues of the sole of the foot on the affected side, the
changes being of two kinds: an atrophy of the tissues of
the sole, giving rise to an appearance of wasting; and
an increase in the number and depth of the corrugations
of the plantar skin. The sole became wasted, and the
shrinkage gave rise to wrinkling of the skin. These
changes might either ofthem be present without the other.
Although these signs were often obvious they were fre-
quently overlooked. Indeed, the sole was a kind of
blind spot in neurology, in curious contrast with the
palm of the hand. The examination of the sole was
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physically an awkward one. fThe patient had to lie
flat on his face, with flexed knees, and the two sides
compared side by side in a good light, or alternatively
he had to kneel on a couch with his back to the observer,
the soles being placed side by side. If these small details
were not observed, the sign would be missed. The
wasting was not due to atrophy of the muscles of the
sole but to a loss of substance of the plantar fascia. It
usually affected the inner part of the sole, and also
sometimes the heel. It had a trophic origin. The
plantar fascia was exposed to great and continuous
strain; it bore the whole weight of the body in walking
and standing. It was in a state of nutritional high
tension, and it readily wasted when its innervation was
disturbed. This occurred the more rapidly because the
fat-globules enmeshed in the plantar fascia were easily
absorbed. The wrinkling of the skin was partly due to
shrinkage, but also sometimes partly to a semi-involuntary
spasmodic contraction of the muscles of the sole. This
delicate plantar sign was not invariably present but
might-occur when there were no objective sensory changes
in the skin and when the ankle jerks were quite normal.
It did not discriminate between a displaced disc and other
forms of irritation of nerves and their roots, but it did
indicate that an organic nerve-lesion was present, and
that the cause was neurological and not psychological.

The " Forced Expiration " Sign.-In displacement of
discs pain was often aggravated by coughing, sneezing,
or straining, due doubtless to an increase in the intra-
spinal pressure. The sudden violent strain of coughing
or sneezing might, however, also aggravate the pain of a

fibrositic or myalgic condition of the chest wall or back.
Here the "forced expiration" sign might be useful:
the patient clasped and closed his nostrils with his fingers
and then made an expiratory effort. No sudden violent
strain would thus be caused to the muscles or tissues of
the chest and back, and if this expiratory effort caused
radiating pain, particularly with a radicular distribution,
it was evidence in favour of a displaced disc. This sign
was perhaps particularly well seen in displacements of
the cervical region. In a typical response the patient
would be able to release his nose and mark out the site
of pain with his finger.

Vertical Lumbar Spine.-This was a radiographic sign,
and Dr. Abercrombie said he spoke under correction by
experts. When it was present, in the lateral view of the
lumbar region there was complete loss of the normal
forward curve of the lumbar spine, which stood erect
and straight like an architectural column; more rarely
the lumbar spine might be actually curved slightly back-
ward. Radiologists sometimes noted this point, but
usually not, and he had not seen it mentioned in the
literature. Yet the radiographic appearance was far
more noticeable than the external, -which might be
difficult to see in a bulky patient. Doubtless the vertical
lumbar spine was due to spasmodic contraction of the
spinal muscles. Though it might also occur whenever
the spinal muscles were spasmodically contracted, a
displaced disc was the most usual cause. A similar sign
might occur in the cervical region.

Dr. Abercrombie added that there were several
radiographic signs of more importance than the vertical

lumbar spine, and he had found radiographic evidence to
be of many-sided value-this being in contrast to the
experience recorded in Kendall's recent review.

Conclusions.-The question now arose as to the
value of these three signs as indications of disc
displacement. The evidence was indirect. Lamin-
ectomy was only occasionally performed, and con-
trast myelography and lumbar puncture had been
abandoned. Diagnosis at present depended on the
history, symptoms and signs, the radiographic
appearances, and the clinical course. The signs
described had been found to accord with these
other elements, and had sometimes seemed to
supplement them, and to turn the scale in a case
difficult to diagnose.

COLCHICINE POISONING
J. G. MACLEOD and L. PHILLIPS,

This communication was published in full in the
Annals of the Rheumatic Diseases for December,
1947, p. 224.

CLINICAL MEETING
A clinical meeting of the Society was held on

Dec. 5, 1947, at the West London Hospital, when
Dr. W. S. C. Copeman showed a short film. Full
summaries oftwo of the papers read are given below.

The Treatment of Osteo-arthritis with Procaine
Lactic Acid

DAVID P. NICHOLSON

The Lancet of Feb. 26, 1938 (p. 487) contained an
article by Mr. Grant Waugh of Sunderland, and in
this paper he endeavoured to outline a method of
treatment that was based on observations of the
pH of synovial fluid. These observations related
to the hydrogen-ion concentration of joint fluid,
and within the limits of his experiments he found
that foUlowing injury or infection the hydrogen-ion
concentration, as measured by the pH, tended to
be acid in the early " reparative " phase, reverting
to normal alkalinity in due course.

Unfortunately his experimental observations were
limited in number, and the estimation ofpH crude. In
all he appears to have examined fluid from 37 people,
20 with traumatic arthritis, 2 with amputations, 5 with
infective arthritis, and 10 with chronic rheumatoid
arthritis. Examination of joint fluid from hares and
rabbits, and from two human ankle joints obtained
from amputated legs at operation, confirmed that the
normalpH of joints is alkaline.

Mr. Grant Waugh discussed Stirling's observation
made in 1932 that the hydrogen-ion content of the
primary haematoma around a fracture changes from
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alkaline to strongly acid, and he drew the deduction that
this allows solution of bone calcium in order that tissue
regeneration may occur. On available evidence this
deduction may well be a confusion of cause and effect,
of ends and means. This local effect may merely be the
expression of increased metabolic activity. As regards
lactic acid therapy, it is as well to remember this com-
pound's position in the general scheme of the organism.
Lactic acid is a normal end-product of muscle meta-
bolism, and is related in the " Krebs '' cycle to the
respiratory catalysts, succinic and adenylic acids. The
latter compound is one of the " metabolites " responsible
for local vascular dilatation in ischaemic tissue injury.
However interesting are these relationships, it is unlikely
that local acid injection would have any general effects.
It is a well supported physiological observation that the
accumulation of lactic acid in tissues is prevented from
causing any alteration in hydrogen-ion concentration by
its rapid neutralization with salts, notably bicarbonates.
The only exception to this would appear to be in deliberate
muscle contraction under anoxaemic conditions.
Mr. Grant Waugh's own observations were un-

fortunately scanty. Recent work by physiologists
suggests that pH of body fluids can only be measured
accurately by the use of in vivo methods. The with-
drawal of fluid for in vitro estimation may well be

associated with a rearrangement of gases between the
fluid and the environment: if this rearrangement should
affect the partial pressure of such a gas as carbon dioxide
the pH recorded may belie its in vivo value. With the
use of glass electrodes and a saturated potassium chloride
bridge situated in the buccal cavity, the potential difference
being recorded on a Cambridge potentiometer, it has
been shown that the pH of saliva is relatively more acid
than was hitherto believed. Mr. Grant Waugh's observa-
tions fall below such exacting standards; pH was
measured by a B.D.H. capillator after withdrawal of a

suitable quantity of fluid; nor apparently were joints
affected by osteo-arthritis investigated. From the above
inadequate data the author concluded that the develop-
ment of acidity was a physiological response to trauma
" designed" to exact local leucocytosis and repair by
mesoblastic proliferation.
Mr. Grant Waugh endeavoured to imitate natural

acidification in the process of repair by injecting a stable
solution of procaine lactic acid at a pH of 5*0 into
joints known to be arthritic, but "inactive". In the
British Medical Journal of June 23, 1945 (p. 873) he was

able to state that since his inception of the lactic acid
treatment of " arthritic" joints he had in this way dealt
satisfactorily with 1,200 cases. By Dec. 7, 1946, the
figure has grown to approximately 10,000 cases in his
own practice. Originally the injection was followed by
immediate manipulation and then rest during the stage
of reaction, followed by physiotherapy. More recently
reliance has been placed upon the injections, given-in
the words of Mr. Grant Waugh-until he or the patient
gets fed up. Surely the height of clinical optimism!
The acid treatment of arthritic joints has grown to

huge proportions. It is somewhat reprehensible that
an over-credulous profession has tended to accept and
try it without more than empirical evidence, and that of

an unconfirmed nature. We should retrace and confirm
the evidence, and secure the scientific data which led to
the trial of acid injection, or, failing or as well as this, we
should undertake to produce adequate statistics of its
value in a controlled series of cases.

In his articles Mr. Grant Waugh has hinted that
periarticular may be as valuable as intra-articular
injections. To date there appears to be no evidence
that acid injection results in any prolonged alteration in
synovial fluid pH, surely a necessary observation.
Failing this data, any argument over the relative value of
intra- and extra-articular injections must perforce be
conjectural, as also must be any theoretical discussion
of the whole problem.
The three cases of osteo-arthritis of the hip

presented today have all had a fair trial of procaine
lactic acid injections. Two of the subjects have
expressed themselves as somewhat improved. This
small series represents 25 injections, which have
on occasion been combined with " diodone ", an
opaque dye, in order to ascertain where we deposited
the solution. It is unfortunate that, owing to the
difficulty of the procedure, only once in these 25
injections have we had radiographic proof that the
solution was given into the required joint, and this
in spite of the invaluable aid given to us by Mr.
Hindenach, orthopaedic surgeon to the West Lon-
don Hospital, who would, I think, agree that the
injection of the arthritic hip joint is a difficult pro-
cedure. Why, then, choose this joint to help
evaluate acid therapy? This has been done solely
because it is the one joint which, when affected by
arthritis, is resistant to most forms of treatment.
My experience, small as it is, has little significance

in a review of the whole problem, but it does justify
a few tentative conclusions, namely: (1) that the
arthritic hip joint is not an easy target; (2) that
the anterior approach, despite its apparent dis-
advantages, seems to be more accurate; (3) that
the sensation of penetrating the capsule does not
always indicate entry into the joint (there appear to
be other structures capable of giving rise to the same
sensation); (4) that asepsis is essential (this needs
stressing in view of the vast number of cases being
treated); (5) that a long needle, preferably six-inch,
alone can offer any hope of reaching the joint by
the anterior approach in an obese patient.

In my opinion these three patients have not had
intra-articular injections, yet two report improve-
ment which rightly or wrongly they are inclined to
attribute to the injections. If this is so, then further
thought is required to elucidate the morbid physio-
logical and biochemical reactions which are taking
place. The optimistic use of P.L.A. treatment all
over the country demands that a more scientific
approach be made toward this problem in particular,
and toward osteo-arthritis in general.
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ANNALS OF THE RHEUMATIC DISEASES

Effects of SteHate Ganglion Injection in the Treat-
ment of the Painful Shoulder

R. M. MASON

The treatment of so-called " frozen shoulder " by
stellate ganglion block was suggested, as a result of
a visit by Dr. Steinbrocker of New York, by Dr.
Copeman. Steinbrocker had been favourably
impressed with this method of treatment in cases of
the shoulder-hand syndrome.
The technique was his. An anterior approach is used,

the needle passing between the carotid artery and the
trachea. 20 c.cm. of j per cent. procaine is inserted,
and the production of a Homer's syndrome confirms
that the stellate ganglion has been infiltrated. This
may be repeated once or twice weekly as indicated.
A housewife, aged 61 years, had a painful disability

of the right shoulder for twenty years, following an
injury. All movements of that shoulder were painful
and limited, but there were no other abnormal physical
signs. Radiographs of the shoulder, hand, and cervical
spine showed no abnormalities. The erythrocyte
sedimentation rate was 11 mm. in the first hour (Wester-
gren). The blood count was normal.

After three weeks of heat and exercises to the right
shoulder she had regained full movement, but this
remained painful. The right stellate ganglion was
infiltrated with 20 c.cm. of j per cent. procaine in normal
saline weekly for four weeks. A Homer's syndrome was
produced on each occasion. Relief of symptoms
increased with each treatment, until she was cured apart
from residual tendemess at the deltoid insertion. On
the fifth occasion penetration of an artery occurred, and
no procaine was therefore inserted. For the next five
days she complained of pain down her right arm, which
ended suddenly' with the appearance of " bruises " on
the dorsum of her right hand. The shoulder remained
satisfactory, with full painless movement.
No conclusions have yet been drawn as to the

efficacy or otherwise of such treatment in this
condition. The evidence as to the role of the
sympathetic in pain conduction is conflicting.
Nathan 1 suggests that, in causalgia from peri-
pheral nerve lesions, the sympathetic carries efferent
impulses which stimulate somatic sensory axons.
He quotes the hypothesis of Ikriche who believes
that the irritation of scar tissue sets up a continuous
stimulus to a vasomotor reflex, and that the pain
resulting from vasoconstriction keeps the vaso-
constriction going, causing " une veritable maladie
nouvelle "; sympathetic block thus relieves the
pain by breaking the reflex arc restoring a normal
vascular tone to the part. Doupe and others 2
suggest that the conjunction of sympathetic fibres
and sensory fibres occurs at the periphery, and that
ischaemia, or impaired nutrition, of the terminal
nerves leads to defective insulation and cross-

1 Brain, 1947, 70, 145.
2 J. Neurol., Neurosurg., Psychiat., 1944, 7, 33.

stimulation. Shaw 1 believed that sympathetic
fibres carry impulses of pain, and that the anatomic
sympathetic pathway in the cervico-thoracic region
contains spinal sensory fibres; and Greenhill 2
suggests that the pelvic sympathetic carries afferent
sensory fibres giving rise to pain.

Despite the lack of a firm theoretical basis it
seems that this is a therapeutic measure worthy of
trial in this type of case.

Other Papers
Before Dr. Nicholson's paper, Dr. Oswald Savage

described two cases of rheumatoid arthritis treated
by Speransky's method. Dr. D. Preiskel also
showed two cases, one of polycythaemia with gout,
and one of pernicious anaemia with rheumatoid
arthritis. Mr. J. C. R. Hindenach showed a case of
osteo-arthritis of the hip treated by cup arthroplasty.

Compte-rendu de la Reunion de la
" Heberden Society "

TENUE LES 17 ET 18 OCTOBRE 1947
La reunion commenca par une communication sur la

spondylite. Le Dr. C. W. Buckley pensait qu'il serait
raisonnable d'insister sur le fait qu'on ne devrait pas
poser un diagnostic de spondylite en se basant sur des
modifications sacro-iliaques sauf lorsque le taux de
sedimentation 6tait augmente de fagon manifeste ou
lorsqu'elles etaient accompagnees de modifications carac-
teristiques de la colonne vert6brale. I1 etait d'avis que
l'opinion habituelle que la spondylite ankylosante est
une simple arthrite rhumatismale touchant la colonne
vert6brale a fortement contribue a retarder les progres
de son 6tude et 'a masquer quelques-uns de ses caracteres
les plus importants. Le Dr. Buckley passa en revue la
litterature recente, y compris le travail de Davidson sur
1'excretion du 17-c6tost6roide dans la spondylite.
M. Norman Capener traita du traitement orthopedique

de la spondylite ankylosante. Il insista sur la necessite
du repos physiologique, c'est-i-dire du repos maximum
necessaire pour le traitement, mais repos minimum pour
obtenir une restoration fonctionnelle parfaite. Dans
I'orthop6die pr6ventive, le but etait de donner des
directives sur la technique du repos et son " dosage ".
On peut souvent corriger la difformit6 par osteotomie.
L'id6al du point de vue chirurgical serait de rendre le
mouvement sans douleur aux articulations ankylosees.
On dispose de differents types d'arthroplastic de la
hanche; lui-meme n'a obtenu de r6sultats ayant quelque
valeur que dans un seul cas par la m6thode plus ancienne
de l'arthroplastie par lambeau de fascia. Depuis la
guerre il a fait de l'arthroplastie en utilisant la m6thode
Smith-Petersen, mais jusqu'a pr6sent il ne pouvait
savoir si les resultats seraient meilleurs. M. Capener
souhaitait que les chirurgiens pulmonaires soient bientot
a meme de decrire une technique d'arthroplastie costo-
vertebrale.

1 Arch. Surg., 1933, 27, 1072.
2 Brit. med. J., 1947, 2, 859.
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Le Dr. D. I. C. Williams decrivit les differents aspects
de la rMdioth6rapie dans la spondylite ankylosante:
technique; indications; contre-indications; hasards et
dangers; le " rationale " (a) pathologique, et (b) clinique;
et les resultats d'un tel traitement. I1 mentionna les
dangers pour la peau et le sang et les organes genitaux
ainsi que les r6actions constitutionnelles. I1 suggkra le
plan de traitement suivant pour la spondylite ankylo-
sante. Le premier temps est le traitement aux rayons x.
A la fin du traitement le malade devrait 6tre renvoy6-
dans le service d'orthopedie pour traitement correctif
et surveillance, car le pronostic-compte tenu de l'6poque
a laquelle le diagnostic est fait et de l'efficacite du
traitement par la radiotherapie-depend enorm6ment
du traitement orthopedique du malade. I1 devrait rester
sous surveillance medicale pendant longtemps, et il peut
etre necessaire d'intervenir a nouveau dans le cas o4 la
douleur apparaitrait en d'autres endroits. Cette com-
munication fut suivie d'une discussion.

Les Drs. G. D. Kersley et M. H. L. Desmarais d6-
crivirent l'anatomie pathologique et l'histologie des
lesions rhumatismales dans le muscle et ailleurs. La
formation de nodules dans l'arthrite rhumatismale etait
tres similaire a celle que l'on constate dans certains cas
de rhumatisme articulaire aigu, mais les lesions pouvaient
etre differenciees avec une grande certitude histolo-
giquement. Parmi les caracteres distinctifs on notait la
dimension de la zone necrotique centrale, entour6e d'une
couche limitante de cellules mesenchymateuses disposees
radialement, et elle-meme entour&e d'un stroma fibreux
dans lequel on peut souvent voir des foyers lympho-
cytaires du type rhumatismal.

Le Dr. Bywaters parla des similitudes radiologiques
entre l'arthrite rhumatismale et l'osteo-arthropathie
pulmonaire qui pourraient eclairer le m6canisme de
cette derniere.
Le Dr. F. Bach parla de l'emploi de la penicilline dans

le traitement des rhumatismes aigu et chronique. Ses.
conclusions sont les suivantes: -

1. La penicilline n'a pas d'action certaine sur l'arthrite
de type rhumatismal.

2. On a pense depuis longtemps que l'infection est
un facteur etiologique important.

3. L'association de l'arthrite rhumatismale et de la
dilatation des bronches est assez frequente, particuliRre-
ment chez les personnes d'age muir et les vieillards.

4. Dans la litt6rature on fait rarement mention ou
pas du-tout de la dilatation des bronches comme foyer
d'infection dans l'arthrite rhumatismale.

5. Le traitement de la dilatation des bronches semble
avoir un effet bienfaisant sur l'etat gen6ral du malade,
mais, jusqu'A present, on n'a pas d'indications d'un
effet favorable a long terme sur les manifestations
arthritiques de l'arthrite rhumatismale..

6. La penicilline ne doit pas etre administree sans dis-
crimination car elle peut modifier les mecanisi*es de
defense de l'organisme-comme cela a ete demontre.
Le Dr. R. G. Abercrombie a d6crit les symptomes

secondaires suivants du deplacement des disques inter-
vertebraux: le signe plantaire; le signe de " l'expiration
forcee "; la verticalit6 de la colonne lombaire.
Le Dr. D. P. Nicholson discuta le traitement acidifiant

de la hanche arthritique et conclut: (1) que la hanche
n'est pas facile a atteindre; (2) que la voie d'abord an-
terieure, malgr6 ses inconvenients apparents, semble plus
pr6cise; (3) que le sensation d'avoir penetre dans la
capsule ne signifie pas toujours que l'on est effectivement
entre dans l'articulation (il semble que d'autres structures
soient susceptibles de donner lieu a une sensation
analogue); (4) que l'asepsie est essentielle; (5) que seule
une longue aiguille, de quinze centimetres de preference,
peut donner une chance d'atteindre l'articulation par la
voie d'abord anterieure chez un malade obese.
Le Dr. R. M. Mason d6crivit les effets de l'infiltra-

tion du ganglion stellaire dans le traitement de la douleur
de l'epaule. II conclut que, en depit du manque de
base th6orique ferme il semblait que c'6tait lM une
mesure th6rapeutique digne d'etre essayee dans certains
cas.
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