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Rheumatism: and Northern Ireland
By R]OBERT MARSHALL, M.D., F.R.C.P.I., D.P.H.,

from the Royal Victoria Hospital, Belfast
IT Is fittlnig that the Editorial Co01mmittee of this Journal should have dlecided to
(lCvote this nlumllber to Rlheumnatism-i. First, because there is no problem of greater
urgency and, wvith the possible exceptioni of (cancer, of greater complexity
before the medical professioin andcl the public; seconidly, because Northern Ireland
Constitutes a particularly suitable place for the stuLdy of the many issues involved;
a third, and probably the most important, reason is that the Society has the privilege
of publishinlg Sir Thomas Houston's paper, in which he preseInts a niew theory ol
rlheumiiatism.

'[lie social importance of the rlheumatic problem can scarcely be overstated: Sir-
(George Newmian attributes to rlheumatic heart dlisease eighty per cent. of cardiac
dleatlhs at all ages. In 1932 in Nortlhern lreland 3,012 persons were registered as
hiavinig dliedl of heart disease; of these 1,528 had lived in urban ancd 1,484 in rural
(listricts. If Sir George Newman's estimate is correct, more than 2,400 died of
rhleuimatic heart disease in a single year in this small community. Ihat there are
ample recruits to fall in the same battle is demonstrated by the figures of H. A.
\Varnlock and K1elenneth Cowan, which show that there are 1,100 children of school
age in Belfast alonie vith estaldished rheumatic heart disease, and almost 4,000 with
evidence of rheumatic infectioni. In the year and a half ending June, 1934, 476
clhildlreni were admitted to the me(lical ward of the Ulster Hospital: of these, 161
or 8:3.8 per cent. were suffering from rheumatism or chorea, with or without estab-
lished( heart disease.

In Sir TIhomias Houstoll's paper there will be founid a full account of the bacterio-
logical searchi for the cause of rheumatism, and a new theory of its cause. If this
thieory caIn be proved, it marks an advance of tremendous importance and would
settle many controversial issues, and there are few diseases so beset with contro-
versy. WNe do not know what germ causes acute rheumatism: at present the
researches of Coburn, Sclhlesinger, Sheldon, and others have adduced fresh evidence
in support of Swift, Derick, and Hitchcock's suggestion that acute rheumatism is
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all allergic response to hlenolytic streptococcus infectionl; on the other hand,
Leonard Findllay, Reginiald Miller, Sir 'I'homas Houston, andl maniy others cannot
accept this theory. WVe do not know whether rheumatoi(d arthritis is always infective
in origin: many fine points of distinction between infective and "true rheumatoid"
types have been made, but in practice it is frequently impossible to place a case in
either category. Still's disease is a remindler that rheumatoid arthritis does occur
in childhood, anid conversely there is the syndrome in "persons of riper years" of
acute migrator-y joint painis, fever, and sweating, xvithout the carditis of juvenile
rheumatism Onl the one hand, andc without responise to salicylates, but withlout thle
fusiform periartlhritis andl gross ten(lencv to relapse of ''rleumatoid'' arthritis. Do
such cases invariably escape car(liac involvemiienit, and are they intermediate sticks
of a fan wlhose extremes are juveniile rheumatism and(i rlecumatoi(d arthritis? Most
physicianis regard these extremiies as separate enltities; support for the "essential
unity'" theory is found(I in the fact that of onie hutl(lred recent cases dliagnosed
rheumatoid artlhritis in the Roycal Victoria Hospital, eighteell had a hiistory of
juvenile rheumiiatisim, chorea, o- car(litis.

('horca presentts a series of problemiis. \Ve (lo niot kniox hly so many choreic
childlreni have repeated attacks without car(litis, or lletlher suclh cases are due to a
''neurotropic" type of inifection. Leoniar(d Findlayihas cv%'en stated that if a child has
lhad three attacks of chorea xvithout dleveloping carditis, he may have any number of
subsequenit attaclks of chorea witlhout (laniger of car(litis. TIhis dloes niot imply that it
is only the non-carditic type of clhorea which teli(ls to recur. E . C. W\rarner has
sugOgeste(l thlat chorea (and(l eveni articular rheumiiatism-i) may not be infective, ancl
las state(l that in chlorea, unicomplicated by carditis, the sedimentation of red cells is
Llin(listurbedl, wlhichl hie regards as a delicate test of inifectivity. On the other hand,
Sir TIhomloas Houstoni and(i Hiltoni Stewart hiave foundcl positive agglutinatioll to the
cnterococcus in almost everv choreic clhild examined.

Ihat geographical (listribLItioni has some bearing on (lisease is unlidoubted, and
ihleumatism slhows examiples of this: mIost British physicianis ag-ree with Reginald
Miller that (lamp houses in low-lying sites are a mnost importanit predlisposinig cause.
In Hollandl suchl cond(litions are founl, hut rheumatic cardlitis is rare. In Londlon
rheumatic nodules are commloni, while inlBelfast and in Glasgow they are apparently
rare. Professor Young lhas recently stated that the. Aschoff nodule the essenitial
lesioni in juvenile rheumiiatisnm is not seen in its typical form in hlis Belfast
laboratory.

WVe do inot kniow wlhy the valves of sonme rheumatic hearts become the site of
septic cn(locar(litis, while others escape.

TIhere are problems for the biochemist as well as for the bacteriologist and the
physician. We do not know why forty per cenit. of "rrheumatoid" patienits have
achlorhv(lria, as compared with five per cent. of achlorhydrics amongst the general
population. H. A,\. Ellis claiims that "variations in the acid-base equilibrium of the
body are the conitrolling factor in determining the character of the rheumatic
invasion," but at the British Pwdiatric Associationi in April there appeared to be
dloubt as to whether the rheumatic child inclined to acidosis or alkalosis. A similar
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(loubt appears to exist in regard to the role of calcium in chorea: is the blood-
calcium lowered in the acute stage of chorea and does it rise with recovery?
Alternatively, in cases where the blood calcium is apparently normal, Brown of
Aberdeen has found good results from the intramuscular injection of calcium, and
suggests that there are alterations on its diffusibility.

Uncertainty permeates oLr treatment even of acute rheum-iatistmi. Sodium salicylate
is used all over the world, by some witlh enthusiasnm and by others with adlherenice
to custoIml. In rheumratoid artlhritis a reviexv of hospital case-sheets slhows the
albsenice of any specific treatment and a marked multiplicity of methods: the odd
thing is the unanimity of optimism with which physicianls and( house-physicians
have written the comforting word "improved" on the appropriate dotted line.

These, then, are but a few of the gaps in our knowledge of a (lisease which cruelly
cripples anld kills. I suggest that here in Northern Irelanld we are well situated for
its closer stu(ly and ultimate (lefeat. In the first place, we have not madle sufficient
use of our indepenlclenice as a sociological uInit: hiere in the Six Counties we have
about a million andcl a quarter inhlabitants, some living in cities, somllC inl small towns
an(l villages, andl tllc remaind(ler under rural condlitions. Thus the numbers are not
too unwieldy, the cond(litionis of life are sufficienitly varied for co-or(liniatedl inquiry
into age-incidlence and( topographical (listributioni, as well as clinical, bacteriological,
an(d bioclhemical phenomena. Tlhe mechaniismii require(l for suclh an inquiry already
exists in an almost complete state. lThe Senior Medical Officr of the Ministry of
Home Affairs lhas alrea(dy slhown his practical interest in the problem, and is in a
position to correlate the work of the various State medical services. The Registrar-
Genieral is also statistician, and( is keenly interestedl and helpful. School medical
services have becn orgaanize(d in Belfast, Londonderry, and throughout the Six
Counties: their me(lical officers are already collecting valuable data. Tlhe phvsicians
of the Belfast Medical School have publishedl various papers on the subject. Doctors
in general practice represcent the first line of attack on disease. The new Pathological
Institute has accommodationi and, better still, the skill andl enthutsiasm of Professor
Young and his colleagues. Finallv, the recent liberation of Sir Thomas Houston
from the insistent demands of routine hospital duties gives him an opportunity to
follow his researches on the rOc^e of the enterococcus to definite and, we hope, a
successful conclusion.

It should not be impossible to forge a link whlich will unite these varie(d activities.
At present it must be adlmittedl that our several efforts are sadly lacking in cohesion
collaboration is, in my opinion, most likely to be achievedl by the formation of a
Rheumatism Research Committee for Northern Ireland, to be representative of all
the activities I have alreadly named.
Money would be required for the prosecution of the laboratory work involved, andl

for adequate clerical assistance, but there is no object for whiclh public money could
be spent with better lhope of public good. TIhe sum involved-for example, a grant
of £1,000 a year for three years- is trifling compare(d with the present cost in money
of the ravages of the disease apart from its toll in suffering, death, an(d bereavement.
Pro tantldo quid recipiaiuzus?

223



A Theory
That May Account for the Bacteriology of Rheumatism

By SIR THOMAS HOUSTON, O.B.E., B.A., M.D.

from the Clinical Laboratories, Royal Victoria Hospital, Belfast

IN June of last year the Arthritis Committee of the B.MW.A. published their report.l
Chronic rheumatism hlas been clescribed by them untdei- the following headiings

(a) Primary rheumatoid arthritis.
(b) Secondary rheumatoid arthritis.
(c) Chronic villous arthritis.
(d) Osteo-arthritis.
(e) Spondylitis.
(f) Fibrositis.

TIhe Committee admit at the outset that an etiological classification is, in the
present state of our knowledge, impossible, anid that a clinical grouping has been
adopted which is unsatisfactory in some respects. The report, however, is an able
one, and well deserves the perusal of every student of this important subject.
The implication of this report is that all these coniditionis are essentially and

etiologically different, and in a general wa' most physicians will agree that these
conditions are in their clinical features often dlistinct, but if one consi(lers the
individual patienit anid his or her- rheumatic manifestationis at different periods, he
will often fin(d it more (lifficult to relegate their disease to one definite categorv. He
will find patients who have a clefinite history of fibrositis and have now osteo-arthritis
or rheumatoi(d arthritis, or in oine patient he may findl one joint that correspoilds to
an osteo-arthritis and another in the same patient to a true rheumatoid arthritis, or
a case with cardiac rheumatismii may develop a typical rheumatoidl arthritis.

Fifty years ago rheumatoid arthritis was held to be a manifestation of gout, and
called rheumatic gout. Some tein years later it xvas closely linkedl to tuberculosis;
while in the following (leca(le it wvas said to be a neurosis in the sense of a neural
arthropathy. In more recent years a rheumatic (liathesis has been postulated, and
again, at least with referenice to that variety xvx are now to call chronic villous
arthritis, the disease was suppose(d to be mainily (lue to endocrine dysfunction.

Sir Jonathan Hutclhinsoni said rather whimiisically that wherever arthritis occurs
in connectiotn with foodl we call it gout, antd wherever such association is wholly
absent we call it rheumatism. 11he controverssy then took on a rather revolutionary
claim, namely, that wlhatever else chronic joinit disease miglht be, it certainily was
not rheumatism. It was to enforce this (loctrinle that Sir Archibal(iGarrod proposed
the term rheumatoid arthritis, which has persisted to the present (lay.

It is perhaps savouring of political polemics to remin(l Sir Humphrv Rolleston,
the chairman of the Arthritis Committee, of his address at the Bath Conference OI1
Rheumatism in 1928.
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He sai(: "WVhereas at one end of the scale there is acute rheumatic fever, which
may mainly or exclusively attack the heart, there is at the othel- end osteo-arthritis,
which is mainly, if not entirely, a (legenerative lesion that (loes not in(luce cardiac
lesions and does not respoind to salicylate treatmeint. Betweein these two extremes is
a chain of gradual transitions. Clinically it may be hard to clecide if, when after
acute rheumatism what is commonly called rheumatoid arthritis develops, a different
pathological process has been implanted, or whether or not the same process, though
modified in its characters, is responsible for the whole sequence. Is the occurrence
of chronic joint disease in persons formerly attacked by rheumatic fever sufficiently
common, as Coates argues, to suggest that the two diseases, as they are usually
regarded, are due to the same infection, or is the sequence more credibly explained
by the supposition of a general arthritic diathesis?"2

Sir Humphry then makes appeal to the structural lesions that occur in rheumatic
disease, and shows that 'Aschoff's bodies' seem to occur not only in cardiac disease,
but also in rheumatoid arthritis, Still's (lisease, ancl osteo-arthritis. Hawthorne in
1912 saidc: "Either rheumatoid arthritis is rheumatism, or the development of
fibrous nodules in the subcutaneous tissues is not a special nlote of rlleumatism."2
The question of the (listinction between primary anid secoindary rheumatoid

arthritis does not seem to me to be quite clear to the Committee, if such a (listinctioin
can be maintained. Douthwaite says that focal sepsis can and does produce multiple
arthritis without the aid of other factors, dietetic or otherwise. Such a condition
should be termed infective arthritis, and is totally distinct from the rheumatoid
variety. Doutlhwaite gives us the distinguishing points of infective arthritis

(1) Excess of synovial fluid;
(2) Initense svnovial conigestion;
(3) Osteo-arthritic changes begin early;
(4) Muscular wasting not marked;
(5) Adhesions are the rule;
(6) Dilatatioin of the blood-vessels of the skin.3

I quite agree witlh Douthwaite that there are many tvpical cases of rheumatoid
arthritis that have no obvious septic foci, but apart from the presence or absence
of a septic focus it may be impossible to distiniguish the two conditionls.

Thomsotn and Gordon, both members of the Arthritis Committee, say in their
book on chronic rheumatic disease: "One of the most serious forms of chronic
rheumatic disease is that form of multiple arthritis which results from chronic focal
sepsis and which has been (lescribed under the name of rheumatoid or atrophic
arthritis. TIhe part played by focal sepsis in the causation of this clisease is so
important that we propose to drop the older nomenclature andl to substitute the
term 'focal arthritis' instead. IThe name 'rheumatoid arthritis' conveys no suggestion
of the main etiological factor, and may even mislead by suggesting a false relation-
ship to rheumatic fever. On the other hand, the term 'focal arthritis' not only
emphasizes the underlying cause, but serves as an emphatic reminder to the medical
attendant that it is his duty to find out where the infection lies, andl to treat it
thoroughly and efficiently at the earliest possible moment."4
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Again, Dr. Russell L. Cecil of New York has on blood-culture grounds come
(lefinitely to the opinion that all cases of rheumatoid arthritis are of streptococcic
origin. By a special method of blood-culture he has, in sixty-eight per cent. of the
cases examine(l, isolate(l anl atypical streptococcus from the bloo(d and(i also from
the joints.

'l'he most striking characteristic of these streptococci is the very slow growth of
the first genieration in broth. 'I'he average time of the appearancee of this strepto-
coccus was 15.7 days, but ranges from four to thirty (lays.
Some twenty years ago, when I began to take an interest in rheumatism, I was

convincedl that cardiac rheumatism and chronic arthritis were totally (lifferent
condclitions an(l had probably a totally different etiology. I have, however, latterly
come to (loubt whether this view was altogether correct. Reading the views of
others has hadl its influence, as quite a number of the distinguished students of
rheumatic dlisease have held the view that the different forms of rheumatism were
etiologically conntlectedl. Poynton and Payne, Carey Coombs and Coates, who all
made a lifelong study of rheumatic conditions, held this view.
There is an acute disease which I have usually called 'subacute rheumatism,'

which has often impressed me. 'I'his (lisease may have anl acute or an insidious
origin, and is accompanied by a fairly high fever, profuse sweating, and migratory
polyarthritis, and it may niot be much influenced by salicylates, but is bv such drugs
as aspirin an(1 novalgin. It occurs in an adult or middle-aged patient. It has no
cardiac manifestations, and this is the sole clinical distinction from a typical case of
rheumatic fever. 'I'he patient usually gets quite better, but may have a residual
arthritis which may trouble him for years. Several cases of this kind have occurred
amongst my friends, so I know exactly what has happened to them.
The question that arises is-Is this rheumatic fever in the adlult, minus the cardiac

manifestations? It is Inow pretty well recognize(d that true rheumatic fever is a
(lisease of childhood or adolescence.

Latterly I have come across a good manv cases of chronic rheumatism with a
car(liac historv. Are we to conclude that such patients have a d(ouble infection, or
a(dmit that both coniditions may have a similar etiology?

I should also like to adld that there are three great basal infections in medicine,
viz. -(1) Svphilis, (2) tubercle, andl (3) rheumatism. T'hese diseases have many
analogies in their acute and chronic manifestations. A physician, when he .has
examine(l a case, will often say to himself, This might be svphilis or tubercle, or it
might be rheumatism-and it is often difficult to deci(le which it is. All these
diseases have protean manifestations. Who would decide on clinical grounds alone,
that primary sy%philis, secon(dary syphilis, the gummatous ain(d rupial manifestations
of tertiarv svphilis, the locomotor ataxias and G.P.I.'s, or the Charcot's joints,
had one commoni etiology; or what phvsician unai(led bv Koch's work and the
bacteriological and histological findings couldl have arrived at the conclusion that
phthisis, tuberculous meninigitis, tuberculous peritonitis, tuberculous a(lenitis, tuber-
culous enteritis, not to mentioni lupus an(d the skin lesiolns of tubercle, were all
manifestations of one infection?
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It would seem to me that the etiological factor, when this is finally determined,
may illuminate the difficulties and reconcile the discrepancies of the rheumatic
problem. I think we should still keep our eyes open to the possibility that
rheumatism in many or all of its manifestations might be due to one basal infection,
just as is the case with syphilis and tubercle.

It would be quite impossible, in the time at my disposal, to review the immense
literature that has accumulated with regard to the bacteriology of rheumatic con-
ditions. At the beginning of this century the work of Leyden, Popoff, Triboulet,
Covon, WVassermann, Poynton and Payne, Singer, Beattie, Beaton and Ainley
Walker seemecd to promise a solution to the question, and the diplococcus rheuma-
ticius was held to be the etiological factor in rheumatic fever and rheumatism
generally. As the streptococci isolated by these numerous observers were not defined
by present-day stan(lar(ls, it is lnow imilpossible to state how many of these organisms
isolated by these various workers were the same. It is interesting, however, to
note that TIhiroloix, who first described along with Achalme the bacillus known as
Achalme's bacillus, believed it to be the anterobic form of the enterococcus. He did
a series of experiments which he believed showed that this bacillus was not the
bacillus of \Velsh and could undergo transformation into the enterococcus. For
many years this theory about Achalme's bacillus had died a natural death, but,
strange to say, has recently been revived by Bertrand of Antwerp, who read a
remarkable paper oni this subject at the Bath Conference on Rheumatism in 1928.5

It is doubtful now whether the various cocci said to be the diplococcus rheutnaticus
were the same organisnm, but a number of these cocci were enterococci, and Beattie's
strains have beeni kept, anid still give the fundlamental characteristics of this group
of organisms.

In 1906 \Villiam Bulloch, in an able review of the whole questioni, came to the
following conclusion: "In spite of the numerous investigations that have beenl
carried on, it seems to me that the etiology of rheumatic fever belongs to the arcana
of pathology, and althoughl what the clinicians call rheumatic fever is probably a
specific infective clisease, 'the virus is not known.'

From this time on the Ame-ricans evidently decided that they would take practical
steps to settle this question once and for all.

As a result, several very remarkable contributions have come to us from across
the Atlantic.

Clawson in 19256 has described his observations, in which strains of streptococcus
viridans xvere isolated from twenty cases of well-defined acute rheumatic fever,
rheumatic endocarditis, or chorea, of which thirteen were derived from blood-
cultures during life. Tlhe high percentage of positive blood-cultures is attributed by
him to his technique. He took 20 c.c. of blood and put this in two test-tubes and
allowed it to clot. The clots were loosened and put into flasks of 250 c.c. glucose
broth. This streptococcus belongs to the viridans group, and in many cases ferments
mannite-morphologically it resembles a pneumococcus. It does not appear to be a
specific strain, as anlagglutiniatinig serum onlv reacted with some of the strains.
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In 1927 Small gave a conivincing account of his work. He says :7 "A serologically
specific non-hamolytic streptococcus with distinctive histological characters has
been isolated from the blood- and throat-cultures of patients with rheumatic fever,
and from cultures of the faeces in a few patients with chronic arthritis."

It is interesting to note that his positive blood-cultures appeared, one on the
ninth and the other on the nineteenth day of incubation.
The coccus had no effect on blood-agar, did not ferment mannite and fermented

inulin; injected into rabbits, he states that it produced arthritis and cardiac disease,
and in the subacute stages Aschoff's nodes in the myocardium.
He claims remarkable therapeutic effects from sera and vaccines made from this

organism. He calls the organism 'streptococcus cardio-arthritidis,' and offers it as
the cause of rheumatic fever.
On reading Small's paper, one would imagine that the problem had been solved.
In the same year, 1927, Birhaug8 also published his results, and claimed to have

isolated a similar coccus from rheumatic cases. It also produced no change on blood-
agar, fermented inulin, and was a toxin producer. He found that a great number of
rheumatic patients were allergic to the toxin derived from this streptococcus. By
injecting his toxic filtrate into himself, he produced a migratory polyarthritis that
had the characters of rheumatic fever and yielded to salicylates.

Birhaug, however, in a second paper, is not so sure that his coccus is the cause
of rheumatic fever, but has put forward the theory that a specific soluble toxin may
be produced by a group of serologically unrelated streptococci, and that the clinical
syndrome of rheumatic fever may be provoked by a long fixation of the toxin
in certain tissues.
The only worker in this country who claims to have confirmed the isolation of

these streptococci is Lazarus Barlow, who compared eleven strains of cocci which
he isolated from rheumatic cases and found that they had a close relationship.

Schlesinger, with the help of Hedley Wright, endeavoured to confirm the work
of Birhaug, but, using his technique, they failed to isolate Birhaug's coccus from
the throats of active cases of rheumatism.
Then came the very remarkable results of Cecil, Nicholls, and Stainsby,9 using

a method of blood-culture that has already been mentioned in connection with
rheumatoid arthritis.
Twenty-nine cases were studied in 1928, and gave positive results from blood-

cultures in thirty-one per cent.
Thirty-one cases were studied in 1929, and these gave eighty-three per cent. of

positive results.
The organism obtained was a streptococcus growing in couples or short chains,

and proved in thirty-three out of thirty-five strains to be a streptococcus viridans
or alpha streptococcus-one was streptococcus haemolyticus and one was a gamma
streptococcus.

In seven cases of acute rheumatism the synovial fluid was examined, and positive
results were obtained in five of these. Here again a noteworthy point was that the
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positive blood-cultures appeared after an incubation of seventeen days, and in the
case of the arthritic cultures about the eighth day.

These results of recent American investigations present some very remarkable
features.

(1) The greatest trouble was evidently taken with the technique.
(2) It must be considered, however, that many other workers have recorded

negative results from blood-cultures in these conditions.
(3) Cecil, llowever, is quite convinced that such negative results are failures

owing to imperfect technique.
(4) It seems quite clear that similar methods of blood-culture shouldl be tried by

other workers on a larger scale.
The difficulties of the situation anid the multiplicity of the streptococci found have

)o (loubt inspired the hypersensitization view,which is probably the most fashionable
theory at the present day, unless we accept the still more recent view suggested by
Coburn,10 anld supporte(d by Colles atn(l by some workers at Great Ormond Street,
that the hcebnMolvtic streptococcus iS the real cause of rheumatic fever.

Tlhc sensitizationi view is put forward by Homer Swift, Derrick, and Hitchcock,11
anid supported by Zinsser ani(l Yu. Tlhey hold that a clhroniic allergic state is set up
by the existenice of septic foci suclh as the tonisil, anid that this gives rise to the
(ler-mal reactions that have been studied so thoroughly by Coburn, Birhaug, Colles,
and others, and that tlis sensitizationi may reveal itself on appropriate stimulus by
the syndrome of rheumatic fever with its classical heart and joint manifestations,
just as a dose of serum may produce a senisitization arthritis.
The objections to this view are, to my mind:
(1) It is inspiredl by the fact that it would explain the difficulties of the bacteri-

ology of the disease.
(2) It is quite contrary to the analogy of tubercle and syphilis, which have many

points of resemblance to rheumatism. For instance, if we did not know that the
tubercle bacillus was the particulate cause of the various tuberculous lesions, we
coul(d explain these manifestations on a sensitization theory, and there can be no
(coubt that sensitization pheniomena are exceedingly well marked in tubercle, but
such sensitization alone cannot explain the tubercular nodlule and the pathogenesis
of the disease.

(3) It does not therefore explaini tlhe Asehof's bodies all(l fibrosis of the heart
valves. Are any similar structural lesionis foun(d in a true seilsitizatioll arthritis?

(4) WNhy should this sensitizatioll process be confined to streptococci?
(5) \Vhy should this postulated sensitization affect only a limitedl number of the

community when streptococcic throat invasionls are so prevalent?
(6) A latent focal infection springing into activity and liberating an excess of

sensitizing substance should produce a local allergic response of the type of the
A\rthus phenomenioni. Ilhe active pro(lucts sliould tend to be destroyed in situ rather
than be capable of accumulating to a sufficient extent to un(dergo dissemination and
pro(duce general symptoms.
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(7) I have always thought it more likely that the exacerbations of rheumatic
conditions that do undoubtedly occur after tonsillitis and other infections, are due
not to a pure sensitization process, but to the activation of the virus of the disease.
The same occurs very commonly in tubercle, where a more or less latent tubercular
focus may be stirred into activity by some intercurrent infection.
Although it is against all bacteriological analogy that a definite clinical entity

should have a varied microbic etiology, yet this theory of sensitization is undoubtedly
ingenuous, and would account for many of the difficulties, hut I cannot bring myself
to believe that it is the correct explanation.
The difficulties of these recent results from America are:
(1) That different types of streptococci have been isolated by different workers.
(2) The new work of Small and Birhaug, which shifts the onus from the strepto-

coccus of the viridans class to those that produce no change in blood media, does
not help us much, provided this distinction is an essential one.

(3) In the majority of these recent papers special methods of blood-culture were
adopted, and(l the infecting coccus took sevcral weeks to grow- out.
The last result needs careful consideration, because we know that if any sub-

cultured laboratory coccus be planted in blood broth it wvill grow out with certainty
in twenty-four hours. In other words, if these results are of anv significance, there
must be some restraining influence that prevents rapid growth of the coccus in the
cu-lture flask.

TIhere is, however, a well-defined clinical condition which has many claims
to be called a cliilcal entity. Different views are held with regard to its association
with rheumatism. Some have heldl that it was simply a malignant form of
l heumatic fever, while others believe that it is a seconidary infection grafted on
an old rheumatic heart, and it is held that this syndrome frequently occurs in cases
of congeniital lesions of the heart, and that this association favours the view that
there is a superadded infection in cases of chronic ulcerative endocarditis.
The facts about blood-cultures in this conidition are :-
(1) The great majoritv of positive cultures prove to be an alpha streptococcus

(viridans).
(2) Quite a number of cases have beeni reported in which streptococcus facalis

has been isolated.
(3) It is interesting to niote that in very malignant cases (i.e., running their

course in a few weeks) streptococcus zymogenes has been recovered.
(4) In quite a number of cases of this (lisease, blood-cultures may be persistently

negative.
(5) In a given case, if the blood-culture is once positive, it is generally always

positive.
Looking at the cocci which have been isolated from this condition, from a

historical point of view there are several points that claim our attention
(1) In 1909 Horder has recorded the isolation of eight strains of streptococcus

facalis from cases of ulcerative endocarditis.
Wright has recovered from the blood one strain of this coccus in forty-five cases.
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(2) From cases described as malignant endocarditis the streptococcus zymogenes
has been isolated-

1. By MacCallum and Hastings (1899).
2. By Braxton Hicks (1912).
3. By Warren Crowe from three cases (1923).
4. By Houston (2).

'lhis organism is the liquefying form of the streptococcus faecalis or enterococcus.
(3) By far the greater number of positive cultures have been classed as strepto-

coccus viridans, but several workers have noted that such strains are peculiar.
(Cl) Rosenow,12 Libman, and Allen advanced the view that this streptococcus is

a modified pneumococcus. According to Rosenow, these modified pneumo-
cocci produce a green coloration on blood-agar, and most of the strains
ferment inulin. They grow on artificial media exactly as pneumococci grow
when they are subcultured many times. He believes that these streptococci
belong to one and the same species, and he considers the several strains
resemble pneumococci rather than streptococci.

(b) Ainley Walkerl3 in 1912 brings forward as evidence of the unreliability of
sugar fermentation tests in the differentiation of streptococci, his experi-
ence with a streptococcus freshly isolated from a case of ulcerative endo-
carditis. Altogether fifteen changes of reaction occurred and four new sets
of reaction developed.

(c) Dudgeon, Bawtree, and Corbett14 in 1916 give another example of the
changing fermentation reaction in a streptococcus isolated from a case of
ulcerative endocarditis.

(d) Hedley Wrightl5 points out that although the streptococci isolated from
cases of chronic ulcerative endocar(litis are practically all classed as strepto-
coccus viridans or alpha streptococci, all reports, however, agree that the
streptococci isolated from thesc cascs are quite heterogenous as to their
biological reactions and also when tested serologically. The disease, how-
ever, is a very definite clinical entity and its relationship to rheumatic
endocarditis much discussed.
The presence of this type of streptococcus in the blood in WVright's

experience invariably meant the existence in the patient of subacute
infective endocarditis. 'rhis is the common experience, though several
exceptions to this rule have been recorded.

In the serum of the patient, antibodies may usually be demonstrated.
The gencral resistance of the patient to the infecting organism seems, as
far as can be judged by in vitro experiment, to be of a high order, yet the
disease invariably goes on to a fatal issue.

(e) In the cases of ulcerative endocarditis in which we have obtained positive
cultures we have noted two points:-

(1) The change in the flask indlicating a positive culture was frequently not
noticed for two or three days; occasionally it took nine days before a
positive culture was obtained.
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(2) In all cases the subcultures from the first blood-agar plate wxere (liffi-
cult to grow, and grew in a clumpy granular way.

The points that I wish at present to direct your special attention to in this survey
of recent bacteriological work are

(1) The cxtremne difficulty of growing streptococci from the blood of acute
rheumatism and other rheumatic conditions; many observers have got quite
negative results.

(2) In recent work where positive results have been obtained, two things seem
clear-(a) special technique has been adopted, and (b) the coccus has often taken
as long as three weeks to appear in the blood-culture flasks.

(3) The streptococci, though generally classed as 'viridans' or alpha strepto-
coccus, have generally been biologically and antigenically different.

I wish you to contrast these observations xvith what is kinowni to occur in cases
of chronic ulcerative endocarditis.

(1) Although all observers record positive cultures in this (lisease, in a good many
cases of the samile disea.se no culture is obtained. This feature has been often
commenlted on1.

(2) AX positive culture wlhen obtained is often difficult to grow on subculture, and
may take several days before it appears in the blood flask.

(3) TIhe cultures wlheni obtained are all anitigeniically and biologically differenit,
although maniy observers havc menitionedl the fact that these streptococci seem to
belonig to a peculiar type of viridanis streptococci.

I wish nowr to direct VouLr- attention1 to a totally different line of research-one
that is of paramount importanice in moderni bacteriology, and one that is destined
to alter fUndamentally manay of our ortlhodox concepts about micro-organisms.
I refer to tllc wxork that hlas beena done oni the bacteriophage ever sitnce D'Herelle
made his fundlamental observationl in 1917.
You all know something of this wonderful lytic principle that has the miraculous

power of dissolving sensitive bactcria, and that this principle may act in dilution
of 100-1,000 millions, and that this principle can be transferred from one culture
to another ad intfinituim.

D'Herelle has held againist all opposition that this principle is of the nature of a
living virus that obtains its food from living microbes and can grow only at their
expense.

I wish specially to direct your attention to the effect of the bacteriophage upon
sensitive bacteria.
Though with a highly potent or virulent bacteriophage the bacteria are all dis-

solved and the fluid remains sterile indefinitely, this does not always or generally
happen, but after several days or longer a secondary culture arises. Such secondary
cultures often show marked differences from the typical parent stem. The pre-
dominant types are:-

(1) Strains merely resistant to lysis.
(2) Lysogenic strains.
These strains have incorporated with them the lytic principle.
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They are regarded as 'contaminated' strains by D'Herelle. They can initiate lysis
in sensitive strains, but may not themselves show evidence of lysis. They can be
sub-cultured for long periods of time and still retain their lysogenic properties.

(3) The secondary cultures oftein tend to grow ill in fluid medlia, ancd often form
agglutinated masses at the bottom of the tube.

(4) On solid media they often form irregular, ribbed colonies, the 'flatter-formenl'
of Gildemeister.

(5) These cultures are usually inagglutinable by specific sera.
(6) The biological reactionis may be quite altered, and Gratia has shown that the

characters of an organism may be so variably altered that as many as eleven different
forms may arise from a single culture from the action of the lytic agent.

(7) These variants are in many cases temporary, and when subcultured will revert
to the original culture, and thus can be definitely recognized. In some cases, how-
ever, this reversioni may be difficult to accomplish. D'Herelle has detailed the
methods that he found most successful in causing this reversion, that is, in puri-
fying his mixed cultures. D'Herelle's ultra-pure colony is one that is free from
bacteriophage symbiosis. In many cases the variant, however, may become a
permanent mutation. Indeed, D'Herelle favours the view that all fixed mutations
occurring among bacterial species are produced through the action of the bacterio-
phage. It is quite certain, however, that the bacteriophage is a most powerful factor
in producing bacterial variation.
We must now consider the Belfast work on the enterococcus.

The work that has been done on this subject for the last twenty years has con-
vinced us that this organism is one of great interest and importance. In manv
conditions it is an important infective agent, and seems to be specially associated
with rheumatism in many of its clinical manifestations. In a previous communication
before this Society I have discussed this problem, and giveni my reasons for
believing that the originators of this conception might be nearer the truth than is
generally supposed. I will again briefly detail these reasotns.

(1) In rheumatic cases this organism can be freqluently isolated from such sources
as

(a) The urine;
(b) Septic tonsils;
(c) The root canal of septic teeth;
(d) From post-nasal catarrh;
(e) Septic antra and sinuses;
(f) Gall-bladdlers after excision;
(g) Abscesses in various parts of the body;
(h) Certain forms of acne and other skin lesions;
(i) Invariably from a chronic form of onychia, occurring usually in women.

In such situations the enterococcus usually occurs in mixed culture-bacillus coli,
staphvlococci, streptococcus viridans, and other organisms are frequentlv found in
association with it. The relations of such septic foci to rheumatism have, ever since
WVilliam Hunter's time, been regarded as of great clinical importance.
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(2) A great number of agglutination tests in many rheumatic conditions have
convinced us that this coccus is infecting the patient.

(3) In some acute cases the eniterococcus has been isolated from the joints andl
from the blood.

(4) Rheumatic patienits are usually extremelv senisitive to small (loses of anl
enterococcic vaccine.

(5) We have previously discussed the relation of chronic onychia to rheumatic
conditions, and have found this lesion associated with some cases of arthritis, with
colitis, and even with acute cardliac rheumatism. The popular idea that this lesion
is an indication of rheumatism is, we think, well founded.

(6) The detailed study of numerous in(dividual cases has convinced us of the
importance of infection with the enterococcus.
The study of this organism, however, has been largelyr neglected, as many

bacteriologists seem to regar(d the enterococcus as a harmless saprophyte of the
bowel, of no pathological importance, andi therefore are inclinied to relegate it to
oblivion. In English literature there are onilv a few goo(d papers dealing with this
micro-organism, one by Dible (1921), an(d onie by Bagger (1926), and( lastly, the article
by Dible in the Medical Research Council's System of Bacteriology. I am glad to fin(d
that these articles go very fully itnto the characteristic heat-resistance of the
organism, and.amply confirm the observations made by Captain McCloy and myself
in France.These observatioins were publishe(d in two papers, one in 1916 and another
in 1920. The importance of this test is now such that an organism having the
morphology of the enterococcus, and which also conforms to this heat-resistance
test, may with certainity be classe(d as an enterococcus. The possibility of a true
enterococcus losing its power of thermo-resistance is ail initeresting problem, but
with our present knowle(dge and(i methods may be a difficult matter to establish,
though there is reasotn to believe the solution of this problem may prove of great
theoretical and practical importance.
We wish now to propose another interestiing test for the enterococcus, which in

Belfast we have found of great value. We trust it will obtaiin the same conclusive
confirmation that the heat-resistanice test has received.
The fact that enterococci grow in bile, while other streptococci dco not, has been

mentioned in recent literatture by several observers, but the fact that enterococci
invariably grow in long chains in pure bile does not appear to have been observed.
In Belfast we frequently use this test to distinguish enterococci from other varieties
of streptococci and also from staphvlococci. It is our experience that this organism
invariably grows in pure bile in long chainis of twenty or thirty cocci, and that no
other organism has this property. By means of these two tests it can practically
in-variablv be decided whether a coccus should be classified as ain cnterococcus or not.
The next point which I xvish to mention is the pleomorphism of the organism.

This propertv was noted by the original Frenich writers on this subject. It is
interesting to note that Thiroloix regarded Achalme's bacillus as an anaerobic form
of the enterococcus. There is undoubtedly a tendency in manv media for the entero-
coccus to assume a bacillary form. If, for instance, we examine an impression
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preparation of a colony of pure eniterococci four or five (lays ol0(, we find( the centre
is composed of gram-negative cocci, while the periphery often conitainis many
bacillary forms among typical lanceolate enterococci. Such bacillary forms may
even recall the appearances of Bacillus WVelsh.
On media, such as agar or chocolate, the enterococcus mayv grow in a form that

closely resembles the staphylococcus, and sometimes canniot be (listinguishe(l from
this organism microscopically. It is under suchi circumstances that the growth of
the organism in bile is a useful method of distinctioni. The enterococcus, as already
mentioned, grows in chains, while the staphylococcus grows in clumps. The entero-
coccus usually grows in most media in the dliplococcal form, andc only very short
chains are found, but when grown on bloo(d serum, especially if the serum agglu-
tinates the enterococcus, very long chains are found, ancl as already mentioned, the
enterococci invariably grow in bile in this characteristic wvay. I think, therefore, wve
are right in describing the enterococcus, as the original French writers did, as a
pleomorphic streptococcus.

It is frequently stated that the enterococcus is devoi(d of action on red bloo(d
corpuscles, causing neither methwemoglobin formation nor hatmolysin. This method
of stating the appearance of the growth on blood-agar is quite a mistake, and has
frequently resulted in true enterococci being rega-rded. as belonging to the so-calledi
'viri(lans' group, or even to the hamolytic group of streptococci. A certain number
of enterococci might be so described, but many strains of enterococci do procluce
very definite changes on blood-agar plates, while a few produce a definite zone of
hwmolysis. It is state(d that when this area of hemolysis does occur, these cocci
(1o not give any hamolysis when testedl by McCleod's metho(, andl that the
hcemolysis pro(luce(d on the blood-agar plates is due to (ligestiotn ancd not to a true
haemolvsitn. This subject, I feel, needs further work before a (lefinite opinion cail be
expressed. Such qualities in the strains investigated have proved to be permanent
qualities as far as the ind(livi(lual strain is concerned, andl are apparently Ilot relate(
to their antigenic structure.

It has been stated that this group of organisms show no serological homogelneity,
an(l Bagger concludes that the indlividual organisms are strain-specific an(l thlat the
reaction is therefore useless. W'e hope to show that this statement is quite erroneous,
and it would seem strange if nature worked in this haphazardl way wvith a (lefinite
organism such as the enterococcus. By the use of the heat-resistanice test it has
been our custom to attempt to isolate this organism from various sources in the
human bo(iy. Each enterococcus so isolate(d has been svstematically studied, its
sugar reaction done, and its antigenic relationis investigate(l. Enterococci have beel
frequentlv isolatecd from such sources as

(1) The urine;
(2) Septic tonsils;
(3) The root canal of septic teeth;
(4) From post-nasal catarrh;
(5) From septic antra;
(6) Gall-bladders after excisioni;
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(7) Abscesses in various parts of the body;
(8) Certain forms of acne and other skin lesions;
(9) Invariably from a chronic form of onychia, occurring usually in women.

From the study of many individual cases I have been forced to the view that the
presence of the enterococcus in such abnormal situationis is not an accidental
finding, but frequently means that this organism max be an important infective
agent in the septic conditions concerned.
Some years ago, seventeen strains of enterococci were isolated-the majority

coming from cases of chronic onychia. These strains gave idcentical colonies on agar
and Conradi Drigalski's medium, had all the same sugar reactions, all gave the
characteristic tests for enterococci, and on microscopic examinationi appeared
exactly similar, and all gave suitable diffuse growths in broth for agglutinatioll
purposes. A serum was prepared by inoculating a rabbit with one of these strains
(Campbell).
The following was the result

AGGLUTINATION WN'ITH RABBIT'S SERUJM-RABBIT INOCULATEI) WITH
THREE DoSES OF CAMPBELL'S COCCUS, 9th February, 1928.

1/100 1/200 1/500 1/1000 Control
(1) Bississar (P) tr tr _ R
(2) Campbell (T) + + + + + + + S
(3) Campbell (0) + + + + + + + - S
(4) Barnes (T) - - R
(5) Barnes (0) + + + + + + + S
(6) Craw (0) R
(7) Drain (0) - - R
(8) Drennan (0) tr - R
(9) Foster (0) - - R

(10) Hughes (0) R
(11) Jordan (0) + + + + + + + S
(12) McMaster (B) + + + + + + + S
(13) Rainey (T) + + + + + + + S
(14) Rainey (0) - R
(15) Sharpe (0) + + + + + + + S
(16) Gordon (0) - R
(17) Massey (0) + + + + + - S(?)

It will be seen that seven of these strains all agglutinated to the full titre of the
serum, while the other ten did not agglutinate at all, or only in one or two of the
lower dilutions. The serum at first used was a low-titre serum, the result of two
intravenous injections into an ear-vein of the rabbit, so the experiment was repeated
later with a stronger serum, but with the same result, except that a large number
of the ten non-agglutinating strains were thrown down in the lower dilutions.
I was at first at a loss to determine the reason of such striking andl definite results.
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At this time I was readilng one of Arkwright's papers on the rough and smooth
forms of bacilli, and it occurred to me that this might be the explanation, although
I could detect no colony difference in the strains concerned. When, however,
I examined with a hand lens the conitrols after the test racks had been several hours
in the water-bath, I found a clear-cut difference between them. The controls of the
strains that did Inot agglutitnate were all faintly granular, while the controls of the
strains that agglutinated to the full titre were perfectly homogeneous, non-granular
emulsions.

All the strains used in this experiment wer-e theni tested systematically, and foundc
to have the following differences. Thle agglutiniatinig strains were all found to liquefy
gelatine and did Inot deposit rapidly wheni growin in txvo per cent. glucose broth;
they withstood boiling without becoming graniular.

On the other hand, the strains that did niot agglutiniate properly did not liquefy
gelatine, deposited rapidly in two per cenit. glucose broth, anid became granular on
boilin>g. WVe founcl that the coccus (Caampbell) Nwith whichi the rabbit was inoculated
was a perfect coccus inI the senlse that it made a beautiful opalescent emulsion
which did not become granular on prolongeed boiling and was quite as stable as the
emulsion mnade from the typhoidl bacillus, and(i that the other strain.s thalt liquefied(
gelatine had almost identical properties.

'I'his Coccus we callecd tYpe A, anid use(d for many motnths for agglutinating
puLrposes. Later on, as it seemed niot to be quite so good, we replaced it by another
strain with idenitical aintigenic properties isolated from a septic toothl of a case of
pyrexial rheumatism, andl this coccus after almost three years' Lse still makes a

perfect emulsioll for agglutinating purposes.

WVorking with this type A straini, we found thalt in quite a nuimber of the cases
from which we hadl isolated enterococci from abnormal situationis, the serum of the
patient gave a definite agglutiniationi, while the controls dlid not. \Ve also founid in
quite a number of similar cases, wwhere we expecte(d to get a similar agglutination,
that we got a negative result.

'Ili.s hiistory of the isolation of type B coccus is also interesting. WVe had read
13ar-geni's papers on the isolationi of a diplococcus from cases of chr-onic ulcerative
colitis, ani(l we determined to attempt to isolate the coccus wvhich he described from
cases of this (lisease. From four cases of very severe ulcerative colitis we isolated
four non-mannite fermenting cocci which seemed to correspond to Bargen's
(lescriptioni of hiis coccus. \Ve sent these four strains to Bargen, and lie kindly
examilne(l them exlhaustively and replied that these strains were similar to those
with which he was working. These cocci were all heat-resisting enterococci that did
not ferment mannite, and similar strains could frequently be isolated from cases of
ulcerative colitis, but we also isolated cocci of the same kincd from cases that were
izot ulcerative colitis. One point that puzzledl uls about lBargen's coccus, assuming
that he was correct in regarding it as the bacterial cause of chronic ulcerative
colitis, was the fact that although we did numerous tests we couldl not get this
coccus to agglutinate at all with the sera of cases of ulcerative colitis, nor could
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we get any complement deviation. We finally gave the mlatter up after- maniy months
of hard work.
One of the cases of severe ulcerative colitis (developed an abscess in collnlection

with an appendicostomy wound, aned the pus was cultured. We were astonished to
finid that all the enterococci isolated from the pus were liquefying eniterococci and(
formed depressed blackening colonies on chocolate media; further, they proved to
be perfect forms of the coccus in the sense that they did not deposit in two per cent.
glucose broth and also withstood boiling without becominig granular, but on being
put up against type A serum this coccus (lid tnot agglutinate, or only in the lower
dilutions. TIhe same patient had occasion to get a tooth extracted, and from the
fanig of this tooth a similar liquefying type of enterococcus was isolated along with
a coli. Then again, this patienlt (levelope(l an attack of broncho-pnieumonia, and
from his sputum by the heat metho(d another similar liquefyinig enterococcus was
isolated. A serum was theni preparedl by inoculating a rabbit with one of these
enterococci, anid it was found that-(1) The coccus isolated from the abscess,
(2) the coccus isolated from the tootlh, anid (:3) the coccus isolate(d from the sputum,
were all agglutinated to the full titre by the serum of one of them and were identical
an;tigenically. Iloreover, all these were "perfect cocci" in the sense already
ienttion e(l.

Th11is coccus was calledl type B.

'1he perfect type form-is of the eniterococcus (types A anl B3T are invariable in their
sugar reactions, except perlhaps with regar(d to saccharose, wxhiclh does not seem to
be a good (lilT erenitiatiing sugar. When these cocci are freshly isolated they usually
ferment saccharose, but after several montlhs transplantation they may take a
longer time to fermenlt this sugar or not ferment it all, but this quality seems to be
resuscitated by passing the coccus througlh anl animal fluid or by heating it and
re-isolating it from the heated emulsion.

All perfect forms of the enterococcus, either type A' or type B, are agglutinated
to the full titre by the corresponding serum. Perfect forms of type A are much
commoner than perfect forms of type B.

Dr. Haslett has shown that these two types produce (luring their growth a
substance similar in nature to the soluble specific substance isolated from the
pneumococci, and that these substances determiine the specific types of the organism.

All liquefying enterococci are not perfect forms, as some strains deposit rapidly
in glucose broth, and these granulate when boiled; some of these at least have been
shown not to produce the soluble specific substance. Such strains may or may not
agglutinate properly.

All enterococci which do not liquefy gelatine deposit rapidly in two per cent.
glucose broth, that is, they are acid sensitive and as a rule granulate on boiling,
i.e., are heat-senisitive. In other wor(ds, they may be regarded as rough forms of
the type organism. All enterococci that hiave abnormal sugar reactions, i.e., that
depart from the constant sugar reactions of the type forms, possess also these two
properties-they are acid-sensitive andl heat-sensitive. Thus the non-mannite
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fermeniters, the raHfinose fermenters, and the rare inulin fermenters appear always
tG be heat-senisitive anid acid-sensitive strainis: at least up to the present we have
not found any exceptioni to this rule.

Tlhe agglutiniationl of the 'rouglh' lorms witlh the type specific sera is very varied.
'[he rule is that the majorit) of the strainis inivestigated agglutinate to some extent
witlh one or both of the type sera. A few agglutinate to a much lower degree with one
of the type sera. A few of the very rouglh forms may not agglutinate at all or may be
thrown down by all three sera.

This sclheme of classification has muclh to recommiinenld it, and so many strains fit
inito the mosaic that we have little doubL that it will prove to be the niatural and
only possible classificationi of the enterococci.

M{any interesting observationis on the antigenic anialysis of different strains of
these cocci have been made by Dr. John Campbell and Dr. Haslett. These results
oni broa(d lines conifirm the statemenits that have been detailed above. They show
that type A coccus is much the purest antigenic straini and produces much the
largest quantity of soluble specific substance, while type B produces a smaller
(juantity of soluble specific substance distinct from type A, but a larger amount of
the non-specific factor; while type C seems to produce no soluble specific substance
and lhas more of the non-specific factor.

Dr. Haslett will soon, we hope, publish the details of hiis research.

Ihe non-mannite fermenting enterococci, however, need separate consideration,
and introduce a subject of great importance and great difficulty in the study of this
class of micro-organisms. We are quite satisfied that Dible is correct in classifying
such strains as true enterococci. This form of enterococcus frequently occurs in the
tonsil and in cases of bowel disturbances, such as ullcerative colitis. If a sample of
mucus from a case of ulcerative colitis be grown in broth and heated to kill off the
coli, and then planited otn a mannite Coniradi plate, a great numnber of cocci may be
found that (1o not seenm to fermenit the mnanniite-if these are picked oft, some will
be foun(d to ferm-lent manniite in a day, othiers two, three, four, five, or seven days,
and others may not ferment mannite at all. These are all heat-resistant cocci, and
usually grow in bile in chains, that is, they give the characteristic tests for entero-
cocci. We find, however, that those that fail to ferment mannite are less heat-
resistant than typical mannite fermenters. They usually withstand heat at 560 for
an hour, or at 600 for half an hour, wvhile any further exposure will probably kill
such strains. The manniite fermenters will often survive a inuch longer exposure at
these temperatures. '1'hese non-mannite fermenters generally grow in bile in long
chains, but with some strainis this test is not so satisfactory. Antigenically, they
are only agglutinated in the lower dilutions by the type sera-some may not be
agglutinated at all. With several such strains that did not at first ferment mannite,
Dr. Haslett anid I have succeeded in making them fermnent this substance, and in
such cases the mannite fermenting variant had a greater tenidenlcy to agglutinate
with the type sera. In fact, we believe that there are strainis that show a gradual
transition from the typical mannite fermenters to those that do not ferment mannite
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at all. We now believe that these transitional forms are the result of 'phage' action.
It is this type of coccus that Bargen has described as the cause of ulcerative colitis,
and we believe this non-mannite fermenting diplococcus is simply a 'phage'-infected
enterococci or a permanent mutant, the result of 'phage'-infection. We have on
several occasions isolated a 'phage' from cases of ulcerative colitis, to which the
type forms of the enterococcus are sensitive.
Almost a year ago we had occasion to study the coccus isolated from a case of

ulcerative endocarditis, and we were struck with its resemblance to these non-
mannite fermenting enterococci. It grew in a similar way on Conradi Drigalske's
medium and on chocolate, though on this medium it gave a definite green colony
and would therefore be classed as a viridans streptococcus. It grew well on glucose
broth, rapidly depositing, and only produced a fine opalescent growth on Douglas
broth. It did not ferment mannite or lactose, but fermented saccharose, salicin,
raffinose, and inulin. It did not coagulate milk nor liquefy gelatine. It did not give
the heat test or growth-in-bile test satisfactorily. Microscopically, it was an ovoid
coccus and showed bacillary forms. After transplanting it for a month I laid it
aside, but before throwing it away I again planted the cultures out and found that
one of the culture tubes did not produce the green coccus, but a typical liquefying
enterococcus. This might have been the result of accidental contamination, but
I did not think this was the correct explanation, because the same thing had occurred
before with a viridans culture from a gall-bladder which had been subcultured for
four weeks, always as a viridans coccus. This culture had been left in the incubator
for almost a month, but when transplanted at the end of this time turned out to be
a liquefying enterococcus. I also had the same experience with a viridans culture
from the root canal of a tooth. This broth culture had been planted from a single
viridans colony into Douglas broth, and had remained in a broth tube in the fine
growth, which I have described, for several weeks. I noticed the growth was
thicker than it had been, and when it was planted a typical enterococcus grew.

Because of these experiences I determined to make a systematic study of the next
case of ulcerative endocarditis that turned up in the laboratory. This was a case of
Professor Thomson's, and was clinically a typical case of the disease. The same
viridans coccus had been isolated three times by different observers. This coccus
was at first difficult to grow, and did not appear in the culture flasks until the third
day. From the first blood-agar plate it was transplanted with difficulty from single
colonies, but after several transfers in glucose broth it grew well, forming a rapicl
deposit. On Douglas broth it grew in a fine opalescent growth barely perceptible,
and was finely granular or flaky when examined with a lens. It was transplanted on
to Conradi and chocolate, and grew with a markedly mutant growth, and on
chocolate with a vivid green colony that gave the iodine reaction as a central dot in
all the colonies. Thinking the mutant character on Conradi might mean a mixed
culture, I transplanted several times from separate colonies, but always obtained
the same mutant growth. On planting the coccus on moist agar I obtained many
worm-eaten colonies, and thought there might be evidence of 'phage'-infection.
This coccus gave the following sugar fermentation :-It did not ferment mannite
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or lactose, but fermented saccharose, salicin, glucose, and inulin. It did not grow
in bile, and stood heat for almost an hour at 55'. I kept the broth cultures of this
coccus and heated some of them, and at the same time kept the green coccus alive
by frequent transplantations from glucose broth to glucose broth. A glucose broth
culture was always dead in three days, but the coccus lived in Douglas broth for
four or five weeks or longer. I noted that some of the broth tubes became thicker,
and when planted out grew either a pure enterococcus or in some cases an entero-
coccus and a viridans colony. If such mixed cultures were left longer or transplanted
into another broth tube, nothing but enterococci colonies developed. I also noted
that in one of the mixed cultures the green colonies nearly all developed numerous
daughter colonies, and the next day this broth produced nothing but colonies of
enterococci. After planting again from single green colonies and getting a similar
result, I came to the conclusion that the green colony had reverted to an entero-
coccus and must have been 'phage'-infected.

These observations were repeated again and again with the same green coccus,
which has now been kept growing for almost a year. These reversions did not
always occur, but we found the following procedures were apt to determine a
reversion:-

(1) Rapid transfers from glucose to glucose;
(2) Heating the broth cultures at 55° for almost one hour;
(3) Treating the culture with dilute iodine;
(4) Fishing out daughter colonies and replanting these;
(5) Growing the culture in blood.

This coccus has been kept alive for about a year, and reversions still take place,
though they do not occur so frequently as they did at first. This corresponds with
D'Herelle's observation that the longer the coccus has lived in symbiosis with the
'phage' the more difficult it may be to obtain a reversion. I am quite aware that a
phenomenon of this nature needs the fullest confirmation before it can be accepted,
and I hope to find better and more certain methods of causing 'reversions' of such
cocci, as I am convinced that 'phage'-infection of the coccus is the true explanation
of these results.
My reasons are as follows

(1) The character of the coccus and its method of growth on fluid media.
(2) The mutant character of the coccus, especially on media such as C.D.
(3) The fact that the colony seems very frequently to produce daughter colonies

-a normal enterococcus does not produce daughter colonies.
(4) The character of the growth on moist agar.
(5) The presence of the iodine reaction. I have come to believe that, with

enterococci at least, this reaction is an indication of 'phage' reaction.
(6) The inulin reaction with all such cocci I also believe will be found in the

case of the enterococcus to mean 'phage'-infection.
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(7) The microscopic appearance of these cocci suggests that they are entero-
cocci.

(8) The fact that reversions were obtained many times.
The next case of ulcerative endocarditis was one of Dr. Marshall's. It ran a rapid

course to a fatal termination, and might perhaps rather be classified as a case of
malignant endocarditis than a case of subacute ulcerative endocarditis. I told Dr.
Green to culture this case with the greatest care.
He took four flasks; two contained Douglas broth and two contained glucose

broth, and all four were inoculated with about 2 c.c. of the patient's blood. All four
flasks were incubated for five days without being touched. On the fifth day one of
the glucose flasks was seen to be changing colour, and a film was made with a
platinum loop, stained, and examined. A streptococcus was found growing in dense
clumps with long chains. Another film was examined on the following day, and now
the streptococcus was seen to be growing diffusely through the film, but still with
marked chain formation. On the following day the film was quite typical of entero-
coccus growth in blood, and this the coccus proved to be on further examination.
It was a typical type A liquefying enterococcus. The same sequence of events was
followed in one of the broth flasks, which did not become discoloured till the ninth
day, and on this day a culture was made on blood agar and chocolate. The coccus
thus obtained grew in a fine irregular way on chocolate, and prodluced the peculiar
colony which we now call the paraffin colony. On chocolate it looks as if little
irregular clumps of solid paraffin had been put on the medium. This appearance is
exactly the manner in which one of Birhaug's strains grows on chocolate. IThis also
gave an intense iodine reaction involving the whole colonsy. IThis colony has been
transplanted frequently from glucose to glucose, etc., andl is still alive, but after
some months it has grown more regularly in broth, and has now become a similar
colony, to the Madden coccus, though it still gives an io(line reaction. From this
coccus numerous reversions to a typical enterococci have also been obtained.
From a study of this coccus and its reversion in the blood-culture flask, we

believe that growth in blood may prove an effective method for causing reversion
of these 'phage'-infected cocci.
A culture from a fourth case of ulcerative endlocar(litis was also obtained, and

was found to give a similar growth on chocolate andl also gave the iodine reaction.
This case was only studied imperfectly, but Dr. Green obtainedl an enterococcus
from one of the broth cultures of this coccus.

In order to confirm the view that these cocci were 'phage'-infected, the Morrison
type I coccus was artificially infected with a 'phage' to which it wvas sensitive, and
after secondary cultures had appeared these were plantedl on mannite C.D., and
some of the 'flatter-formen' colonies were picked off and transplantecl on to glucose
broth and then again planted on mannite, always picking off the aberrant colonies
that did not ferment the mannite-in the end, cultures were obtained that grew in
the same way as the Madden and Connor cocci. The Morrison 'phage'-infected
coccus gave the following reactions. It did not ferment mannite or lactose, but
fermented glucose, salicin, raffinose, and inulin. It did not coagulate milk or liquefy
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grelatin or grow in bile, and its growtlh in brotlh was exactly similar to that of the
Madden coccus. It grew on C.D. witlh mutanit colonies, anid on chocolate with a
-reen colony, giving the iodine reactioni idlenitical with the Madden coccus. It also
produced dauglhter colonies, anid frequent reversionis were obtained to a normal
cnterococcus-in fact, it behaved in every way as the Mad(leni andci Connor cocci
lhad donie.

WVe nlow findl wlen our attentioni has been (lirected to this phenomenon of
'plhage'-infection that it is not ani isolatecd finding, but onie of very common occur-
-ence. As -ou are aware, quite a niumber of moonogr-aphs andl papers have been
wvritten onl chronic on-chia whichi so commonly occurs in wvomen, and not one of
thesc studenits of tllis skin condition, with thle exc(eption of Doctor McCaw, has ever
ilote(l the constant presence of enterococci in tlle affected nail wall of this disease;
et in Belfast this coccus canl be isolate(d in every case wvlhere thle attempt is carefully
a(le. WVhat is the reason of thiis? XVe have used lhere the capillary method of

cultivation, and this metlho(d ocs its efficienlcy to the fact that it tenids to weaken
tiie 'plhage' and allowxs the infectinig coccus to revert. If the oiiycliia be cultured in
the ordiniary wa bly making a broth-cmulsioni of the muco-pus from unlder the nail
wall, and( this be plantedi oni chocolate plates, it wvill be foumld that many or all of
the enterococci andl coli give the iodline reactioln, anid the enterococci colonies when
planitedl out may niot groxv at all or may growx witlh great difficulty, aidl when we do
gelt a successful growth we shlall find that these cocci lhave the characters and
illethods of growth xvhicll have beeni already describe(d as characteristic of 'phage'-
illfecte(d enterococci. Ihlie samne tlil,ig has frequently happened with cultures from
tl-he tonsil ancil from otlher sources. For iiistanice, the usual plan of isolating the
enlterococcus from the tonisil or other focus, where it is certainly mixed with other
organisms, is as follows : lhe swab is thickly planitedi on broth and allowed to
in-icubate overnight. 'I'he iniixcd growtlh is heated at 560 for one hour, and then some
fresh broth is added, andl after a further incubation is plante(d oni a C.D. plate-
frequently a pure culture of eIiterococcus is thus obtained. On many occasions,
however, no growth has resulted from this procedure, but on incubating the tube
for two or three days longer, a growtth of enterococci may be obtained. The reason
is that the enterococcus in the tonsil is frequently 'phage'-infected, and in the
Culture tube the associated inicro-organiismii, living or dead, ten(ds to weaken the
'phage' aid(l allow the enterococcus to grow out. 'I'his cani easily be shown to be the
correct explanationl by planting out the throat-swab thinly on chocolate plates and
testing the coloniies for the io(iiie reactioni. Sucll colollies, if picked off an(d
separately grown, will belhav-e as the other colonies describe(l. From a study of
niumerous septic foci, I aml coming to the conclusion that infection with the
enterococcus generally mcanis an infection witth a CocCusliS in- ill SvNMbiosiS with thie
'phage,' or, expressed in other terms, the eniterococcus is the "carrier of a virus."

It has been slhown that fronm the septic foci of many rheumatic patients the
enlterococcus can be isolated, and if, as has been shown, the coccus frequently occurs
in the 'phage'-infected state, this col(litioll may make its isolationi very difficult.
'l'he correct conception of the septic focus is not that it is to be regarded as the
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cause of a rheumatic condition. Rheumatism is a genieral, not a local, disease, but
owing to the nature of these septic foci, they may provide a breeding-ground for
the virus of the disease. If this view is correct, we can see how anl acute infection
of the tonsil witlh a hamolytic streptococcus or other active infection may destroy
the restraining 'phage,' and set free the coccus in a more infective form.
One of the great difficulties that the interpretation of finding the enterococcus in)

septic foci has presented, has been explainied by the fact that the coccus is
frequently 'phage'-infected. Supposing, for inistance, anl enterococcus is isolated
from onychia, and(l the patienit has septic teetlh or septic tonsils, it is frequently
found that anl enterococcus may also be isolated from the tonsil or the teeth, but the
cocci so isolated may have different biological and anltigenic reactions-one may be
a liquefyinig form, another a nioni-liquefying form, and a third a inoni-mannite
fermienter. Have we a right to (Iraw ainy inference from this?

In Mrs. Alorrison's case we obtained an enterococcus from her blood, two from
her tonsils, and nine or ten colonies were picked off from the plate planted from her
septic tooth. These were all testecd out and found to be true enterococci, but one only
of these thirteen strains proved to be a typical type I liquefying enterococcus; the
others proved( to be non-liquefyinig strains. Her blood agglutinated well the type I
coccus, but only imperfectly the other strains from her tonsil and blood which were
tested. Ihese were slightly granular, so that the agglutination was doubtful.

In the case of Miss McMastet-, a typical type I coccus was obtained from her
blood, a non-liquefying form from her tonsil; two rough strains were also obtained
from two onychias that developed (luring her acute illness. Her sputum was injected
iInto three mice-none of these (lied from pneumococcus septicwmia, but one of them
(lied on the tenth day, and a liquefying eniterococcus was isolated from its heart
blood. Her blood agglutinated the type I enterococcus definitely.

In a case of typhoid fever whlere the typhoid bacillus is isolated from the blood,
faces, urine, etc., we expect to find the organiism give the typical biological and
serological rcactionis of the bacillus typhosus, andl if it did not there wouldl be a
dloubt as to its identity. This rule, however, is niot absolute, an(i it is now known
that iniagglutinablc aid(i tnon-motile forms of the bacillus typhosus may sometimes
be isolate(d from cases of typhoid fevcr, and(i in the 'carrier state' rough forms of the
typhoid bacillus are known to occtir. A similar coniditioni of affairs occurs in
(dyscentrv andl chlolera, where inaggluLtiniablc an(l atypical forms of the infecting
organiism may occur. The probability is that these atypical forms are the result of
'phage'-infectiol.

If the clterococci in these septic foci are 'phage'-infected, tllis would nlaturally
aCcotint for the different anitigeniic and (lhiflerenit biological forms founld in the same
and(l in different foci. Anl interesting point arises witlh regard to such infected
patieiits-if the scrum of these patienlts gives anl agglutinationi with the entero-
coccuS, it is usual for t1e specific form of the coccus to give a better and( more
definite agglutination than the altcred form foundl in the lesion.
From the number of differenit strains of enterococci isolated from septic foci, it

seems a likely explanation that the coccus was varying in the infected focus.
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Usually ill onIe infccte( focus thie strainis isolated were idelentical, but there were
maniy exceptionis to this rulc; also, the enterococci isolated from differelnt foci of the
same patient were quite often different-antigenically and biologically. Again, from
the same patient at one time a liquefying enterococcus might be isolated, and at
another time a non-liquefyinig form. For five years an endeavour was made to find
an explanationi of thcse varianits by trying the niumerous expedients that are credited
with pro(lucinig bacterial variation. Although a great deal of work was expended on
this research by Dr. John Campbell, Dr. Haslett, and myself, it may be said that
these attempts provedl almost a complete failure. Dealinig xvith the type forms of the
organismi, we werc quite unable to get any definiite and permanienlt variation. As
I have alrea(dy pointedc out, Dr. Haslett and I had a certain amounit of success with
some noni-maninitc fermentinig strains, but it noxw seems (quite probable that these
strainis may have been 'phage '-infected. WNre are gladl nlow to know, after these
arduous encdeavours, that D'Herelle, Flue, Burnett, ancd others contend that there
are certaini strains of all organisms that canniot bc clhanigecl by such expedients, and
that from these strainis the 'phage' cannot be isolated. These are the ultra-pure
strains of D'Herelle or the indicator strainis of Burnlett. But the case is very different
if we infect these strainis artificially wvith 'phage' tlen vwe can usually get muta-
tions comparatively easily. Th'ILus by infectilg type I andl type II eniterococci with
'plhages' to which they were sensitive, weC halvxe obtaine(d niumerous mutationis
eniterococci that do not liquefV gelatine, inagglutinable forms, forms that aggluti-
nate differently from the originial strainis, forms that (lo not ferment mannite, etc.
In fact, all the cliffer-enit forms that are obtainied from various sources can be
obtained by the actioin of the 'plhagc' oni the typical type forms. It may be added
that all the x-ork that lhas beenl clonie in Belfast tencls to support the conception of
D'Herelle-that the 'bacteriophage' is the most importanlt factor in causing muta-
tions of this type of micro-organiism.

But whitlher (does all thlis lCead us and(l wh-liat is its relationi to the rlheuLmatic problem?
Is this a juml1ble of un(ligdCsteCd data, or is it a reasonable lhy-potilesis?

'I'o the evidelnCe thla't has accuullllated Since the dlays of Thiercelin I slhould like
to ad(-

(1) \V'V haveC f(ontlll(l tllt the CIntrc-oCcus uStul.ly OccLus in a septic focus in a
'plhage'-infected form. ITlhat the pr-obable reaison it ( anbe isolatedl from such foci is
that tile 'phage' is weakened h! the associated lllicro-oi-ganiisnls and by the special
1lethodlS usc(l for its isolationi.

(2) The sailie reasollilng mighlt shiow tile (lificjulty of isolatin,g this 'phage'-
inifectc(l coccus fromll the blood or joints where ther-e are lIO associated micro-
organismls, aid ill tile few cases wher-e it has been isolatedl would explaini the lellgth
of timne that it has talk:en to growV Out ali(lthe special methods required for its
isolatioii. Arloing, La1geIroU, ald(l Seiple hlave reported that re(l cells frced fromn
plasma nmay cormpletely absorb) tlhe l)acteriopllage corpuscles, atndl it is stated that
tllis also occurs witll certaill otller viruses.

(3) This 'plhage'-itnfectioni wouldl also explain xvwly wlheni a streptococcus has beeni
isolated it may grow out in different antigenic anid biological forms. At one time the
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coccus of Clawson, at another the coccUs of SImiall or B3irhaL ,1-o even1 the atyrpical
streptococcus (lescribed( by Cccil, Niclholls, anid Stain-sby, or to go inlto past hiistory,
the diplococcus of Poynton aind Pavyne and(l Beattie.

(4) In muclh of the recenit bacteriological findingt,-s it is a streptococcus viridatis or)
alpha streptococcus that has been incriminlated as tlle bacterial cause of rheumatic
(lisease, ainid w\e believe that a very large nMumliber of strainis of streptococcus viridlanis
are maskedl forms of tihe eniterococcus so thlat this evidlencc, as far as it goes, (loes
Inot necessarily exclu(ic thle possibility that tilerei may still h)e a specific rhCeum11ococcus.

(5.) Cocci like Bargen 's coccus, Simiall's CoCCus, alnd 13Hirrang's cocctcs, wlliclh
have been fully (lescribetl anidl cani be obtainied fromii tihe Nationial Collection of Type
Cultures, are all the type of cocci that suggcst tbat they inay bc 'phage'-infected,
or mutanits the result of 'phage'-inifectioni.

(6) XVorkiing with viri(lans cultures that first give the io(linle rcactioni, we have
isolated forms that exactly corrcspo. d to the cocci of Barg-ci, Small, an(d Birhaug.

This is merely a prelim-iniary slketch of the v-iewXs I have provisionally arrived at
from a study, of the enterococcLsI lfor maniy ycars. It is a theory that would accounit
for many of the vagaries an(d dliflictulties of the rheUmllatiC problem, anid would allow
us still to believe that tlhere may be a specific xvirus for rlheumatismi, and that it
cannot be a(le(juately explained oni a puLre setnsitizationi hypothesis.

WVhatever fate awaits this theory-, I feel sure that its confirmation- or refutation
will add to our kn-oxledge of the mivsterics of Bacteriology.
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The Red-Cell Sedimentation Rate of the Blood
in Rheumatism and Arthritis
By J. A. SMYTH, M.D., B.SC., D.P.H.,

from the Royal Victoria Hospital, Belfast

HISTORICAL.

IF the coagulation of blood be prevented, the red cells will sediment, at first rapidly
and then more slowly, finally forming a semi-fluid deposit overlaid by clear plasma.
Under standard conditions, the rate at which this sedimentation takes place in the
blood obtained from normal healthy subjects is surprisingly constant. It is, how-
ever, markedly altered by the presence of certain diseases.

These facts were originally noted by Biernacki about the year 1893, but no
particular attention was paid to them until about twenty-five years later, when their
importance in general medicine was pointed out by Fahrwus, and then Westergren.

GENERAL.

The rate at which sedimentation of the red cells takes place seems to depend on
the percentages of globulin and fibrinogen, and to a lesser extent lipoids, in the
plasma. It is increased by processes giving rise to protein disintegration, in inflam-
matory and, above all, exudative processes-for example, infectious fevers,
exudative pulmonary tuberculosis, acute and chronic arthritis-pregnancy, cancer,
and nephrosis. Even slight infection of an acute type increases the rate, and in
considering its significance in any particular case, care must be taken to rule out
the possibility of even a cold or sore throat. FThrwus has found that the rate is
increased in obesity: in surgical tuberculosis and chronic bone infection, such as
osteomyelitis, there is generally a moderate increase: following a haemorrhage
high figures are often obtained. The rate is not affected by food or menstruation,
nor (1o chronic conditions such as simple affections of the stomach and intestines,
nervous and endocrine diseases, alter it.

METHOD.

The study of the subject was, and still is, greatly hindered by the variety of
techniques used and the consequent difficulty, or impossibility, of comparison of
different series of results. One of the most satisfactory is that used by Westergren.
For the test he uses blood to which a quarter of its volume of 3.7 per cent. sodium
citrate has been added as an anti-coagulant. This strength of citrate is isotonic,
producing no laking of the red cells, and the amount is sufficient to combine with
all the calcium present in the proportion of blood. The mixture is drawn up into a
tube 2.5 mm. in internal diameter and 300 mm. in length, the lower two-thirds of
which is graduated in mm. reading from above down. When the upper surface of
the blood-citrate mixture has been brought to the zero mark, the tube is held in a
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vertical position, the lower opening being sealed by pressing the point down on a
rubber surface. The height of the clear supernatant column left by the sedimentation
of the red cells is read at one, two, and twenty-four hours.
The test must be carried out immediately on the blood being taken, otherwise the

rate of sedimentationi may be markedly diminished.

NORMAL FIGURES.

In a series of observations, Forestier found that the figures given by normal
people were as follows

Men. Women and Children.
1 hour 3-5 mm. 6-8 mm.
2 hours 10-12 mm. 12-15 mm.

24 hours 30-50 mm.

Kahlmeter, working in Stockholm, allows up to 7 mm. for men and 11 mm. for
women in the first hour as normal, and in my experience these are much nearer the
figures generally foun(l.

RHEUMATISM AND ARTHRITIS.

From the standpoint of sedimentation rates, it is convenient to divide the mass of
conditions coming under the wide terms of rheumatism and arthritis into rough
groups as follows:

(a) Aciute: 1. Acute rheumatism.
2. Acute infective arthritis (gonococcal, staphylococcal, etc.).

(b) Chronic: 1. Neuritis and fibrocytis.
2. Chronic osteo-arthritis.
3. Clhroniic rheumatoid arthritis (atrophic).

In acute rheumatism andcl acute infective arthritis the figures are usually very
high, often 100 mm. or over for the first hour. As recovery takes place the rate
rapidly falls, but there is generally some lag behind the clinical improvement.
Recovery in acute rheumatism shouldl not be assumed, or physiotherapy commenced,
until the figures for the test are normal, otherwise relapses are liable to occur.

Neuritis and fibrocytis-sciatica, lumbago, etc.-generally produce no change.
Coste and Forestier founcd only twenty-two per cent. give figures greater than 10
mm. in the first hour, and of these none exceeded 20. If a case of this kind show a
rate of over 30 mm., the possibility of some other diagnosis being the correct one
should be carefully considered.

Chronic osteo-arthritis has lonig been regarded as one of the most difficult con-
ditions to treat with any (legree of success. It appears to be largely degenerative in
nature, andl it usually attacks one or two of the large joints of an aged subject.
Lipping of the joint surfaces and osteophytes are sometimes present. Many regard
the process as absolutely non-infective, and this view is borne out by sedimentation-
rate determinations on sufferers from the disease. Kahlmeter states that the figure
is invariably normal. Forestier foun(d that sixty-two per cent. were under 10 mm.,
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while a further thirty per cent. lay between 10 and 20 mm. Oppel, Myers, and
Keefer of Harvard, using a different technique, agree with Forestier, and are of
opinion that there are many exceptions to the general rule. They did not, however,
obtain a very high figure in any case of the condition.
Next to pulmonary tuberculosis it is in chronic rheumatoid arthritis that the red-

cell sedimentation rate is of greatest interest. In an active phase of the disease the
figures are generally fairly high-50 or 60 mm. in the first hour and. always over
20 mm. The values run fairly well parallel with the course of the disease, increasing
when it becomes more active and falling with quiescence. Thus, by observing the
curve, the progress of the disease may be observed and the effect of different treat-
ments evaluated. The curve of the sedimentation rate in a case of rheumatoid
arthritis may be as interesting to follow as that of the sigma-reading in syphilis or
of the blood urea in azotaemic nephritis. Wendell, Stainsby, and Nicholls found that
the increase in sedimentation rate ran very closely parallel to the degree of joint
involvement, and in an analysis of almost six hundred cases concluded that it is
"a reliable criterion of the activity, or severity, of the arthritic process at the time
of testing."

Rheumatoid arthritis has received more than its share of ill-conceived treatments,
and it may be that the sedimentation rate will provide an easy means of correctly
estimating the value of such procedures.

Following the enthusiastic reports of Forestier on the results obtained by the
injection of gold salts, there has been a great vogue for this method. Some years
must elapse before any considered opinion can be given, but it would seem that the
treatment may be of value in many cases. Forestier is of opinion that it is not likely
to be beneficial if the sedimentation rate be not increased, and checks the results of
treatment by systematic determinations, altering the exact salt used if no decrease
be produced. It is useful to have some means of selecting suitable cases, in view of
the tedious and slightly expensive nature of the treatment. In the same way the
effect of vaccine treatment may also be determined. Vaccine and gold salt therapy
may often be combined with advantage, noticeable clinical improvement often taking
place, even in severe cases, accompanied by a diminution in the sedimentation rate.

REVIEW
THE NEW ART OF LOVE. By G. R. Scott, F.Ph.S., F.Z.S. London: John

Bale, Sons & Danielsson. 1934. pp. 114. Price 3s. 6d. net.
RECENT years have seen the publication of numerous books pertaining to sex, many of which had
better never been written. Others have, perhaps, been of service when written by experienced medical
practitioners. "The New Art of Love" has been written by a layman, and thus lacks the essential
background of medical knowledge, and as a result is composed of little else except vague
generalities of human sex life. It attempts to discuss such subjects as Marriage, the Choice of a
Partner, the Honeymoon, Intercourse, Birth Control, Impotence, etc., in a manner suitable for lay
readers, but whether anyone, even the most ignorant, would derive any benefit from its perusal is
a matter of great doubt. Sir Arbuthnot Lane has written a foreword to it of twelve short lines, in
which he says he has read the book "with very great interest and pleasure."
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Enterococcus and Sydenham's Chorea
By H. HILTON STEWART, M.D., M.R.C.P.LOND.,

from the Ulster Hospital for Children and Women, Belfast
IF Onle examines the literature on the bacteriology of chorea, one finds that as far
back as 1894 a cliplococcus was isolated by Dana from the brain of a fatal case.
Siince theni mnany, observers suchl as Triboulet, Croyon (1897), Westphal, Wasser-
miianni, MalkoJl, P'oynton and Paine (1901-3), Beattie,1 and others have isolated
differenit cocci as being the cause of rheutmiatic infectioni, anid some have injected
streptococci into rabbits anid prodluced clhoreiform coniditions.

In a paper publislhed elsewvhere in this Journal,2 Sir TIhomas Houstol (Iraws
attenition to the role of the eniterococcus or streptococcus faecalis, and its relation to
rheumatism. He has endeavoured to correlate his work with the findinigs of other
observers, and suggests that all recorde(d varieties of cocci may be eniterococci livilng
in symbiosis with a virus or 'phagc.' For example, the coccus of Beattie gives all
essential ch1aracteristics of an1 enterococcuLs. Sir Thomas Houston's experiments
also shoxv that some varieties of streptococcus viridans may be a 'phage'-infected
enterococcus; hiis owxln words on this point are important. He says thlat his 'phage'-
infection "would explain whly, wllhen the str-eptococcus has beeni isolated, it may
grow out in different antigenic and biological forms, at onie time the coccus of
Clawson, at another time the coccus of Small or Birhaug, or eveni the atypical
streptococcus described by Cecil, Nicholls, or Stainsby, or, to go inlto past history,
the diplococcus of Poynton and Painie anid Beattie."
One of his co-workers (Haslett), working with the three types of enterococcus

A, B, and C, has found that thie first two types produce a soluble specific substance.
TIype A is the purest form, and makes a file emulsion. TIvpe B dloes not contain so
much specific soluble substance, and is not so g-ood in emulsion; while Ivpe C has
no specific soluble substanice at all.

It has been the custom for the last five or six years in the laboratory of the Royal
Victoria Hospital to dlo agglutination tests with these cocci ill many rheumatic
conditions, chiefly of a chronic nature. A great number of these gave an agglutina-
tion, while cases which appeared to be normal controls did not give this reaction.
These results have not as yet been published.

If one accepts the view that Sydenham's chorea is rheumatic in origin, and that
the patlhology is "a diffuse or disseminated encephalitis affectinig chiefly the corpus
striatum an(l inivolving the cortex andl pia arachnoid,"3 it occur-redl to me that one

might get aggglutination of the blood-serum from choreic cases to the organism
responsible.

the findingls, therefore, I wish to place on record are the results of agglutination
tests from twventy-six cases of chorea, using tlle enterococcus as ain antigen.
The (lilutiolis of the enterococcal emulsioni usedl were -II I I 1

12.5, 25 , 62.5, 125*
As type A einterococuLIs formsllS (l oo(0d CIeulsion, any agglutination in one tube or

more was regar(le(l as a positive; lbut as tN pe B does ilot form such a fine emulsion,
some spontaneous agglutination may occur in the first tube. It was therefore decided
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that agglutination to type B must occur in two tubes or more if it was to be regarded
as positive.
The results were as follows

Number of cases agglutinating tvpe A - 17
Number of cases agglutinating type B - 7
Number of negative cases - - - - 2

Sonle of the positive cases werc positive to types A-k and 13.
An interesting point in regard to these agglutinations was that in the early cases

no agglutination or only slight agglutinationi may be fouLn1d, but as the disease
progresses the titre rises, and in the chronic stage a fairly high titre may be
expected. rhis mav account for these two negative cases. In some cases the
agglutination begins to fall after convalescenice, but this is by no means the rule, and
agglutination may be found for a long time. rhis is not to be wonidered at when one
bears in mind the frequency of recurrent chorea and, indeed, of rheumatic mani-
festations in general.

I attempted to pick out a numnber of conitrol cases to compare results. Owing to
the prevalence of the enterococcus in thie various potential foci of infection in the
body, the choosinig was difficult. I took as a standard that the conitrol cases must be
(1) children, (2) witlhout lhistory of rheumatism, (:3) with no history of scarlet fever
or tonsillitis and whose tonsils andl heart were normal, (4) without disease connected
with the colon, such as appendicitis, cliarrllea, etc.

'T'he followinig twenty-six cases were chosIn :-Fractures, 8 cases; club feet, 8;
splastic diplegia, 1; hernia, 3; oesophageal obstructioni, 1; bUrIlS, 1; abdominal
injury 1; cleft palate 1; cyst of neck, 1; cyst of anikle, 1.

I found that agglutination took place sliglhtly in onie case of this series of controls.
All the others were quite negative.
These enterococcal agglutinations in chorea are put forward as a link in the

"rheumatic chain." 'rhey certainly tend to support Sir 'T'homas Houston's views as
to the r6le of the enterococcus in rheumatic infections. A large field of speculation is
opened up. Can one foretell the likelihoo(d of another attack of chorea by the titre
of the agglutination ? What therapeutic value will enterococcal vaccines have in
chorea?

I have not as yet tried any therapeutic measures xithi eithier entter-ococcal serum or
vaccine. My attempt has been solely to try to establislh a coninection between the
enterococcus ancI Sydenham's chorea.

I have to thank Sir Thomas Houston an(d Dr. WV. F. Green, to whom I am
indebted for performing these agglutination tests.
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Electro-Cardiographic Changes in Rheumatism
By T. H. CR OZIER, M.D., B.SC., M.R.C.P.LOND.,

from the Belfast Hospital for Sick Children

THE baneful influence of rheumatic processes oni cardiac functioni has always been
recognize(l as of paramount importance. Cardiac pathology is intimately concerned
with the group of disease maniifestationis labelled 'acute rheumatism' or 'rheumatic
fever.' It is anl old observationi that the more clhronic varieties of rheumatism,
comprising the groups of osteo-arthritis, chronic rheumatoid arthritis, and fibrositis,
have no particular predatory effect uponi cardiac structure or function. TIhese
ailments affect subjects of early or mature middle age, wvhen abnormal cardiographic
finl(lings are likely to be coinici(lenital rather than consequential to the chrotnic
riheumatic cotnlditioni. Acute rheumatism, otn the otlher hand, shows its maximum age-
incidence before thc end( of the seconid dlecade, anl( it has been trulv said that this
disease "licks the joinits but bites the heart." It might reasonlably be expected that
cardiographlic examiination would eniable us to trace with greater assuranice the
ravages of this drea(d clisease on the virgin substance of the puerile or adolescenlt
lheart.

It is profitable to conisider thie limitation's of the electro-cardiographi as a mlietho(d
of clinical research. The prime practical difficultv is that there is a good deal of
variation in the curves obtainied from large niumbers of apparenitly healthy hearts.
'Ihis fact is of importanice xvhen com-iparatively trivial changes in voltage or wave-
for-nm are foundl durinig the course of an acute rheumatic attack. Till recenltly,
negativity of the 1 waves in lead 1 wvas consi(lered to be of little import, but the
statistical researches of WVillius, Macllwaine, and B3oyd( Campbell1 showved that thiis
abntormality was associate(d with an expectation of life so slhort as one year. Again,
inversion of the I waves in lea(l 3 is ofteni fouln(d in healthy hearts. .\mongst
elemenitary school chliildreni, percenitages varying from twenty-five (Shookhoff2) to

54 (Perry3) showed 1'3 inversioni. Shookloff anid lIarani founcd tllat the (lirection of
the T wvave in leadl 3 chanigedi from time to time in three out of twenty niormal
childreni. IThe complexity of the subject is further dlemonstrated by the work of
Nishigiwi,4 w1ho foun(d that an upright c3could be alteredl in size or directiotn b,
cardiographinig patienits inl a ''benit forwvard" positionI. Somne observers are, however,
beginning to doubt the complete innocuity of _13 inversions. Marshall,5 for example,
in a recenit study of rheumatic car(litis in childreni, founid inverte(d T3 in a high
proportion of his cases, and made the interesting observation that in some instances
'1[3 subsequently became upright as the clinical con(lition improved.

The electro-cardiographic method takes nCo account of etiological factors. A
heart-block pro(lucedl by (liphtheria toxin will givc similar tracings to one produced
by gumma. It must also be confessed that normal records are sometimes given by
seriously diseased hearts-probably because the conventional three leads givc only
a fragmentary picture of the myocardial function as a whole. 'I'he salutary con-

270



clusiotn cal) be (Irawni that electro-cardiographic evidence is of little alue wvhel
divorced from clinical findings.

Within the past decade, cardiologists have interested themselves in the early
cardiac manifestations of acute rheumatism. The comparatively insxigniificant pheno-
mena of the acute phase as a rule respond readily to routine reme(lies, but the
rheumiiatic process is apt to smoul(ler in the heart, and many cases require treatment
of a lengthl and( seriousness comparable with that meted out to tuberculous subjects.

Early in the rheumatic attack tachvcardia is a universal finding, but usually
(lisappears after a few weeks' rest in bed. A persistently rapid heart shoukl, how-
ever, be regar(le(d as a (lamaged one. Occasionally paroxysnmal tachycardia may be
the cause, and in the absenice of appropriate treatment, cardiac failure is likely to
ssupervenie. Intermittenicy of the pulse also calls for cardiographic investigationi, as
premature contractionis would suggest the prcsctl)c of myocardial inflammation.
lntermittency is sometimes due to partial heart-block-cotnclusive ev,ideuce of
myocardial mischief.

Cases are occasionally enicountered of patients recently recoveredl from acute
rhleumatismii whco show high-grade partial or complete heart-block. Suclh patients
have few or no cardiac symptoms beyond breathlessness oni effort, general weakness,
and lack of interest in life. Examination may show n)o abnormality of cardiac size
or souI)ds, anid in the presence of complete A-V block the pulse is regular, and ofteni
of normal frequency. Anl electro-cardiogram will, however, provide the key to tlle
situatiol). Auricular fibrillation may be a complication of rheunmatic fever, but this
condition can usually be identified without recourse to graphic methods.

It is certain that these major perversions of rhythm occur with greater frequency
than is generally appreciated, and iniadequate treatment will surely result in mucl
unnecessary cardiac invalidism.

Less obvious but equally informative changes in wave-form have lately beeni
(lescribed in rheumatic carditis. Seaham6 and his colleagues have drawn attention
to the absence of an iso-electric period in the ventricular complexes of lead 2 as a
(lefinitely pathological finding. This is probably due to intraventricular block.
Notching or prolongation of the QRS complexes in leads 1 and 2 arises from the
same cause, but incdicates a more extensive lesion. These partial heart-blocks are
n)ot, as a rule, significant of irreversible damage; given careful treatment, they
frequently disappear, anid lhereini lies the hopefulness and responsibility of the
medical attendant. For the detection of such lesions electro-cardiography is
essential, atnd the progress of the case should be followed by repeated examinations.

In establishedl cardiac disability the electro-cardliogram will often confirm a
(loubtful diagl)osis, and give valuable informatiotn regarding the reaction of the
heart-musclc to the strain of valvular deformity or extra-cardiac adhesion. It is a
im)atter of somie difficulty to diagnose an early mitral stenosis. Such cases often show
P (auricular) waves of increased amplitude, or they may be bifid. In the presence of
gross nmitral obstruction right-axis deviation is a prominent characteristic.

Mvocardial insufficiency is the inevitable sequel of prolonged rheumatic activity
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an(l mechanical embarrassmetnt. The amount of damage can] be roughly estimated
by the extent of the abnormality of the cardiogram.

In conclusion, it may be said that electro-cardiography is useful in every stage of
rheumatic disease. The most hopeful and least carefully explored field is that of
acute rheumatism. \Vithin the past few years minor but important degrees of
cardiac (lamage have been recognized by the car(liographic method. It is thus
possible to regulate the niature and (lurationi of treatment in accordance with the
needs of the particular case. In America, rheumatic clinics have (lone excellent work
for manly vears, andl the AAmerican Heart Association's methods of approach to the
tremen(lous problem of cardiac rheumatism are an eloquent reproach to the medical
profession and( health authorities in these islands. rhe electro-cardiographic "follow
up" forms ail essential part of each clinic's activities. In this way much valuable
knowledge is gleanied, and the benefit to the individual is incalculable.
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Spasm of the Colon
By WILLIAM LENNON, M.D.BELF., M.R.C.P.LOND.

Medical Registrar, Royal Victoria Hospital, Belfast

TFHIs is not a rare (lisor(ler; indee(d, it is a common cause of chronic abdominial pain,
and, according to some teachings, has a greater incidence than duodenal ulcer.
WVhether this be so or not, there is no doubt that it is still too infrequently diagnosed,
an(l I have seen several sufferers who have had unnecessarv and unavailing opera-
tionls for other suppose(d conditions. Yet on clinical grounlds alone it needl not be
difficult to make a cliagnosis.

Colonic spasm has no apparent pathology, but is a disturbance in the nerve
conitrol of the bowel. At times the normal balance between constrictinig and relaxing
influences is upset ancd spasm arises, with great diminution in the bowel lumen. So
it mav be singled out from the hazy conglomeration of conditions termed 'nervous
lvspepsia.' Onlv a portion of the colon may be affected, most commonly the cecal
region, and transverse colon.
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rheumatic disease. The most hopeful and least carefully explored field is that of
acute rheumatism. \Vithin the past few years minor but important degrees of
cardiac (lamage have been recognized by the car(liographic method. It is thus
possible to regulate the niature and (lurationi of treatment in accordance with the
needs of the particular case. In America, rheumatic clinics have (lone excellent work
for manly vears, andl the AAmerican Heart Association's methods of approach to the
tremen(lous problem of cardiac rheumatism are an eloquent reproach to the medical
profession and( health authorities in these islands. rhe electro-cardiographic "follow
up" forms ail essential part of each clinic's activities. In this way much valuable
knowledge is gleanied, and the benefit to the individual is incalculable.
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Spasm of the Colon
By WILLIAM LENNON, M.D.BELF., M.R.C.P.LOND.

Medical Registrar, Royal Victoria Hospital, Belfast

TFHIs is not a rare (lisor(ler; indee(d, it is a common cause of chronic abdominial pain,
and, according to some teachings, has a greater incidence than duodenal ulcer.
WVhether this be so or not, there is no doubt that it is still too infrequently diagnosed,
an(l I have seen several sufferers who have had unnecessarv and unavailing opera-
tionls for other suppose(d conditions. Yet on clinical grounlds alone it needl not be
difficult to make a cliagnosis.

Colonic spasm has no apparent pathology, but is a disturbance in the nerve
conitrol of the bowel. At times the normal balance between constrictinig and relaxing
influences is upset ancd spasm arises, with great diminution in the bowel lumen. So
it mav be singled out from the hazy conglomeration of conditions termed 'nervous
lvspepsia.' Onlv a portion of the colon may be affected, most commonly the cecal
region, and transverse colon.

272



Probably in everv case the uncderlying element is the patient's nervous "make-
up." They are highlv strung, sensitive, nervous, and will clescribe themselves as
such. It may therefore occur at anv age, but the commonest inci(dence is betweenl
20 and 40. The history is often of long duration, perhaps since chil(dhoodl. One should
be slow to diagnose its onset after the age of thirty-five. Naturally cases may occur
in the same family. Of those I have seeni the preponderance has been in males,
although others mention an opposite finding.

The exciting causes are manv-emotional stress, physical anid mental overstraini
are among the commonest -and the patient has usually appreciatedl this relation-
ship. Cold, especially coldness of the extremities, may precipitate it. Certain foods,
especially those with much roughage and( seasoninlg, tobacco, an(d purgatives are
other causes. In some cases the patient may incriminate one particular food, and
there are some who believe that there may be an allergic factor causinig this spasm,
as in bronchial asthma.

The usual complaint is of abdominal pain or (liscomfort. Its situation is variable,
althouglh for the same patienit it may be referredl to a constant site. A common
location is the caecal region, and so a diagniosis of chroniic appendicitis is an easy
pitfall; or it may be referred alonig the transverse colon, suggesting duodenal or
gall-bladder trouble. An importanit feature is the outlining of the pain by the patient;
often he will (delineate its extenit along the colon with the ed(ge of his hand. A patient
with (luodetnal ulcer more often points with a finger to the painful area. The pain is
usuallv (lull and( continuous, and may be very severe. A patient may be pale and
agonize(l by its intensity. The duration is variable; it may be sustained for hours
NX\ithout (liminutioni, and(l it relaxes slowly. Occasionally there is abrupt cessation.
It sel(lonm cau,ses loss of sleep. There are not the sudden stabbitng exacerbations
which may! occur in appenedix trouble. There may be, too, a confuisitng history of food
relationship, owing to the superimposed gastro-colic reflex. Rest and( warmth may
assist in the relief of pain, but alkalis are ineffectual.

Constipation-the so-calledl spastic constipation-may be of such a type that it
assists in (liagnosis. It tendls to be variable. On some occasions the patient has
normal evacuationis; at other times, (luring spasm, constipatiotn. Then the stools
mav be so atteniuated in their passage through the narrowed spastic area that thev
appear like pencils or ribbons, or they may be fragmented. This is a simple diag-
nlostic poitit of paramount importance, (lemonistrating as it (loes the actual lumeni of
the colon. Oine case' which I encountere(d complainiedi that the bowel never felt empty,
presumably due to spasm of the rectum. Mucus may be present.

Other points in history are of lesser importance and may be confusing. During
periods of spasm the severity of the pain may (liminish appetite, and at anv time
superaddedlihpertonicity of the stomach may give rise to a sense of early repletion.
Often there may be, too, superadded nervous svmptoms indicative of the funda-
mental disor(der. The patient may have times of freedom, perhaps even for months,
an(l these remissions mav again suggest (luodetnal ulcer, a condition where remis-
sions have been too much stressed.
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On examination, the patient often portrays his temperament-the spare, thin,
restless, mentally alert type, perhaps substantiated by the increased reflexes and
difficulty in muscular relaxation. But the important examiniation is that of the
abdomen whilst the spasm is presenit. Then the affected area of colon may be plainly
felt, like a slhort rubber bar, and running perpendicularly or transversely, according
to its situation. As the patients are usually intelligent and inquiring, they not
uncommonly have (liscovei-ed its occasional presence for themselves. The palpable
colon may or may niot be tencder. The variable presence of this sausage-shaped
tumour is verv (liagnostic. One day it may be plainly felt, the following absent.
And if the patient presents himself at a time of well-being, the ab(dominal examina-
tioIn will be negative.

Rectal examniniationi may also slhow the spasmodic con(litioni of the bowels, the
xalls fitting tightly around the examining finger. Sigmoidoscopy may also reveal
this spasm.

X-ray examitnation will give final proof of the condition, the colon lumen in the
affected area often appearing like a piece of cord. A meal is better than an enema, as
the latter may relieve the spasm. It will beLunderstood that X-rav will be negative
(luring a remission.

In differential diagnosis it is most commonly conifused with (luodenal ulcer and
chlironic appendicitis. Certainly one should never (liagniose chrollic appendicitis
without having conisideredl this condition. Several points of similarity to ulcer have
already been mentionied; amongst other (listinictionis, the occult blood-test is simple
anid useful.
As regards outlook, it is (liffictilt to promise a cure, but by prophylactic and

mn(lical means one can greatly ameliorate these cases. It is probable, too, that if
attacks of spasm can be o-vercome for a t-ime, relapse is less likely, there being a
dlgree of habit in its occurrence.

In treatmenit, the coniditioni should be explained to the patient, and( the abselnce of
atny organic disease stressed, as often the apprehension of somne serious malady
aggravates. The exciting factors, too, should( be recounted, so that he may guard
against them.
The patient's mode of living should be carefully inquired inito, paving attetntion to

isuch points as time and (lutration of meals, sleep, occupation, and( (lomestic relation-
ships, and any revisiotn maide which will puLt the patient's life oni the best hygienic
level.

The dietary need not be too much a hardship. Foo(d shouldl be as bland as possible.
Thus milk, eggs, custards, jellies, thin white bread andl butter, plain cakes, strained
soups, fish and white meats, preferably boiled or stewed, are permissible. Vegetables
should be sieved, and potato is best in puree.

Undesirable foods are roasted meats andl ganme, raw fruits, especially under-ripe
and seeded fruits, seeded jams, curratits, condiments, strong tea and coffee. Alcohol
and smoking shouldl be reduced to a minimum. After foodl it is well to rest for a
time, especially in recumbencv.
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Chilling of the feet and( body should he avoided, an(l some patients are helped by
a woollen abdominal binder. WVarm baths are useful in relieving spasm.
Of drugs, those of the atropine group are of great service, tincture of belladonna

or hyoscyamus being commonly employed. One must findl the optimum dose for each
case, as individual susceptibility is variable. It is best given before or between meals.
Its use may be discontinued at times of well-being, but commencing constipation is
a signal for its use.

If the pain be very severe, tincture of opium may be given with the belladonna,
but its use should not be long continiue(l. Liquor hydrargri perchloricli has been
recommended, but its rationale is not obvious.
Only one laxative is permissible, and that is liquid paraffin. If necessary, it may

be reinforced with magnesia. Vegetable laxatives must always be avoided, as they
increase peristalsis. Enemata are not indicated, although sometimes a warm injection
of four or five ounces of paraffin gives relief.
Such sedatives as bromides may seem indicated, but they are not very helpful,

and so-called nerve tonics are usually to be avoidled on account of the strychnia they
contain.

Non-Union in Fractures
By A. H. BAKER, M.D., F.R.C.S.ENG.

Consulting Surgeon, Hounslow Hospital
{'Neither is it on the process, oni.t/e inans, buit rathter oni the

result, that Natutre in hier tdoings is 'wont to trulst us zcit/h in1sight
aniid volition. "-Carlyle.

In the days of the older and more picturesque bone pathology we used to visualize
a fracture as setting free swarms of osteoblasts from imprisonment, which then
wandered about among spicules of cartilage, depositing fibrous material, secreting
osseous matter, and( generally influencing the tissue fluidls, and through them the
blood, to part with calcium and phosphorus to aid them in their work. When they
grew too large and fat they took on a destructive function and were known as osteo-
clasts. The osteoblast had indeed an important role, and this had an advantage, for
blame for failure of union in a fracture was easy to assign. As stated by one text-
book: "The want of union is evidently (lue to defective activity of the bone-forming
cells in the vicinity of the fracture." After that it comes as rather a shock to find the
categorical statement of two recent writers1 that "adequate immobilization is the
onlly factor of importance in establishing non-union. " Unfortunately for our hopes of
relegating responsibility in the matter, such one-time useful headings as "Age of
the Patient, " "Ina(lequate Blood-Supply to the Fractured Ends," "General
Diseases, such as Syphilis," and now even "Local Suppuration," are likely to be
deleted by a stroke of the blue pencil. It is forced on us that we must learn what we
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can of the process and of the means by which union is ordinarily obtained. It then
becomes clear how comparatively simple are the factors determining failure.

The essential steps in the repair of a fracture are recognized to be formation of a
hlematoma between and around the fractured endcs, organization of this haematoma
to form granulation tissue, calcium deposition and irregular chondrification pro-
ducing soft callus, ossification of this callus by ingrowth of blood-vessels, and,
finally, transformation of callus into true bone with Haversian systems and typical
arrangement of trabeculoe. Until the formation of clinically firm bone-callus is
successfully accomplished, complete immobilization of the bone-ends in apposition
is essential. Malunion there may be; refracture or bending at the site of repair may
occur after that stage, but ultimate union is assured. Movement, even to quite an
excessive degree, will not necessarily inhibit the appearance of the initial soft callus,
but it will prevent union by callus. TIhere is the story of the shipwrecked man with a
fractured thigh who lived for many days with his leg swinging about in the waves.
The femur showed a very exuberant callus around each end of the fracture, but
there was no union. A pseudarthrosis was in process of formation. How may the
intermediate steps fail that lead to the formation of bone-callus?

Recent observations on experimentally producedl fractures in animals point to the
importance of the liematoma. Not only (loes an actively organizing clot form a
scaffolding through whiclh the young fibrous tissue grows; it also acts as a medium
for the deposition of calcium. \V. J. IPotts2 conclu(des from his experiments that the
clot may contain the enzyme phosphatase which initiates the chemical change occur-
rinlg (luring the (leposition of calcium. On1e of the most importanit actions of the
lhimatoma is to strip up the periostetum frolmi the bonc-endcls. TIhe wsritings of Leriche
and Policard,3 anl(l of D. M. (Grieg4 of the EdinhLurgh College of Surgeons, have
materially altered our conceptions of the periosteum and of its function. Wherever
periosteum remainis attaclhecd to bone, it must be consi(lere(d as limiting osteogeniesis.
Only when there is a more or less extensive strippillg up of the periosteum at tlle site
of a fracture cani there be an exuberanit callus. It is the occurretnce of hlemorrhage
around the fractured ends that causes this stripping, and(i wrhere there is little

(lamage to muscle-as in fractures of the shiaft of the tibia where the bone is in
large part subcutaneous-the comparatively small amounlt of hiemorrhage is associ-
ated with delayed unioni. The same result w-as obtaine(l by l'otts in experiments in

which he carefully sponige(d out the blood-clot. Incidentally, this observation of
Potts' is against aiming at too bloo(dless an operation in the case of plating or

bone-grafting.
"Fibrous tissue has the property of arresting the extension of bonie." This dictum

of Leriche and l'olicard explains many points in the non-unioni of fractures. The

neck of the femur is covered by fibrous banids known as retiniacula, lying deep to the

synovial membrane. Where these bands remaini adherent to the fractured neck of

the femur there can be no uniion by bone-callus. Moreover, these bands retain their

vascularity, and thus can take no part in the process of (ie-differentiation which

would rendler them ossifiable. They remain as fibrous tissue, an(d lack of impaction
allows them to grow between the fractured'ends, successfully blocking union between
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the head and neck of the bonie. It is probable that these subsynlovial retinacula play
quite an important part in preventing union in the neck of the femur. A fracture at
this site is also characterized by the great difficulty in obtaining adequate immobi-
lization between a large lower fragment on which gravity and muscular pull have
full play and a small, upper, uncontrollable fragmenit.

Cellular orgainization occurs not onlv in the hoematoma. At the same time as
fibroblasts are invading the clot and young blood-vessels are growing in to convert
it inlto granulation tissue, an importanit change is taking place in the bone, in the
tornl periosteumI, anl(I even in the muscle-fibres through whlich the clot has per-
meated. Hvperwemia causes a progressive decalcificationi of the fractured bone-ends.
Hvperwmia and traumnatic oedema combine to bring the various conniective tissues
inlto an embryonic state, to which tlle term 'de-differentiation' has been applied. In
this embryonic transformation the decalcifie(d bone-enids join. It is on the recogni-
tion that osteogenesis is onily possible in connective tissues which have first under-
gone de-differentiation to an embryonic form, and that, granted an adequate supply
of calcium-the "local calcific surcharge"-osteogenesis is then their natural line of
(development, that the "inew bone pathology" rests. One factor can effectively
prevent botne-formatiotn, and this is conversion of the granulation tissue into fully
(leveloped fibrous tissue, because fibrous tissue, being relatively avascular, is
unossifiable. A vascular blood-supply, local excess of calcium, and proliferated fibro-
blasts are what Grieg calls "the synthesis qualified for the prodluction of new bone."
Fibrous evolution of the interfragmentary connlective tissue is absolutely fatal. Why
(loes this fibrous evolution take place in a certaini number of fractures?

In the initial soft callus formed on the fibrinouLs scaffolding of the blood-clot, there
are represenite(l three connective tissue elemenits, viz., chondroid tissue, fibroblasts,
anl( a comparatively amorphic type of bone. If the bone-ends are in apposition and
immobility is maintainied, calcification procee(ds, and bone is formedl. If the bone-
ends are separated and the fraoture subjecte(d to twisting and pulling strains,
the interfragmentary tissue responds by the formation of fibrous tissue. There
is alwavs a race between the bony and fibrous evolution. rhere is also a limit
to the gap that the fibroblasts can bridge, and if there is wide separation of the
fragments, fixation by callus is delayed and fibrous tissue covers the bone-ends.
Strictly limited movements of the shearing type will encourage the production of
cartilage. In animals, on account of the difficulties of fixation of a fractured bone,
chondrification of the callus tends to be marked. A cartilaginous pseudarthrosis is
much more likely to occur in a fractured radius or ulna, where the degree of move-
ment has beeni limited by the intact parallel bone, than in a femur or humerus.
Surgeons accustomed to operating on bone for non-union will agree that fibrous
pseudarthrosis is very much commoner than cartilaginous pseudarthrosis. Over-
extension of fractures has become possible since the advent of skeletal traction, and
I know that in at least one of my cases-a simple fracture of the femur, completely
reduced and in perfect alignment-non-union was determined by over-extension.
Young fibrous tissue will not grow across a fluid medium, nor will it cross muscle
at right angles to its fibres. Encysting of the hamatoma and transverse interposition
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of muscle therefore act as insuperable barriers to union by callus. Union mav also he
delayed by excessive trauma to the per-iosteum ancd muscle.

Osteogenesis in fractures does not seenm to be uLinler the conitrol of general calciumL
metabolism. It has been almost inevitable that the fashionable facts and theories of
bone-growth should have been applie(d to repair of bone in fractures. But nieither by
parathyroid administrationi, nior by (losiing with two quarts of milk a day, neither
through the influence of ultra-violet light nor through the agency of vitamines A or
D, has it been possible to effect the certainty or rapidity of union. It is a law of osteo-
genesis that the calcium used in bonie-formation is obtained by bone-destruction. Its
mobilization and subsequenit fixationi in bone repair are determined by a series of
histological andl chemical reactions initiated by the effect of trauma on the tissues
arounid the fracture. Hyperwmic decalcification of the bonies in the neighbourhood
produces a local calcific surcharge. XVithout decalcificatioll there can be no repair,
an(d the healiig- bone can obtaini its calcium only from the bones involved in the local
hyperwnmic reaction. If, as may happen in cases of (lelayed union, with the develop-
ment of firm fibrous tissue in the fracture "scar," the bone-ends become eburnate(d
and avascular, then immobilizationi of the calcium is renidered impossible. No
amount of calcium, fedl to the patient by mouth or intravenously, effects in anly way
the calcificationi of callus. From the point of view of prognosis it is of the greatest
importance to interpret aright the X-ray findings in an ununited fracture. Decalcifi-
cation of the bones is a sign of life and of active circulation; it is not a sign of
atr-oplhy. Tlhe denise shadow of well calcified bonie, in the presence of a history evell
of slight mobility, should at once arouse suspicion of the presence of a pseud-
arthrosis. Despite the apparent mechanical advantage of firm, well calcified bone in
the fixation of initernal splinting, these are just the cases in which one learnis to
expect a poor result froni openI operation. If plates are used, there tends to develop a
very localized patch of hyperaemia around each skrew, enough to loosen it. No
reaction occurs at the fracture itself, and the plate either snaps across at about the
time we arc looking- for unlioIn, or else the skrews work loose.

A great deal lhas still to be (liscovered about the physico-chemical processes deter-
mining the removal of calcium from the traumatized bone and its deposition in the
callus. There is, for inistance, no (lefinite proof that the tissue fluids arounld the
healing fracture are particularly rich in calcium. No very satisfactory means have
yet been devizedl for studying the histological and chemical factors in conjunction.
TIhe treatment of compound fractures by open drainage and daily dressings, or
continuous irrigation, is to be condemned on the grounds that it constantly removes
the local excess of calcium. This method of treatment is also calculated to prolong
the stage of hyperoemia; calcification does not occur until the blood-supply
diminishes. Moreover, immobilization is very far from perfect when any form of
(cressing is a recurring incident in the treatment. Fibrous evolution of the con-
nective tissue is thus encouraged. The rapidity of unionl of a highly infected com-
pound fracture when treated by \NVinnet Orr's closed plaster method, withl completc
immobilization and no external interference, canl be a source of considerable surprise
when first observed. The first case I treated by this technique was a grossly septic
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compounid fracture of the tibia and fibula. When the plaster was removed at the end
of four weeks, union was already well advanced, and it was quite firm and the
patient able to leave hospital at the end of eight weeks. The temperature, which hadl
been swinging up to 1020 while the patient was on dlaily dressings and irrigation,
settled at once after applicationi of the plaster and never again rose above 99'. It
also seeems imiore than possible that the chemical action of the various antiseptics
uise(d in a wound may alter the physico-chemical reactions which determine the
(leposition of calcium, since these reactions are said to be controlled by the H. ioln
conicenitratioin.

The calcium nee(le(d in the repair of a fracture is not necessarily obtained onily from
the bone fractured. In certain cases neighbouring bones are also involved, both in
the hyperwmia of trauma and in the relative hyperawmia of disuse, and show definite
ra(liological evidence of dlecalcification. The carpus is a case in point. I think that
onie of the reasons why complete immobilization of the wrist is so successful in
securing union in a fracture of the carpal scaphoid, is that it produces a partial
decalcification of the whole carpus, and thus renders available a higher calcific
sut charge.

So far, theni, as we have been able to determine them, the essentials for rapid and
firm bony union are

(1) TIhe development of a haematoma, with coincident strippinig of the periosteum.

(2) Appositioni of the bone-ends without interposition of fluidl or muscle.

(3) Complete immobilization to encourage the deposition of calcium as the hyper-
aemic reaction passes off, and to (liscourage the fibrous evolution of the inter-
fragmentary connlective tissue.

(4) Onlce clinically firm unlioIn has been obtained, controlledl use of the limb, to
correct the (lecalcification of (lisuse, and to promote the (levelopment of the late
stages of ossification.

'Ihe chief faults commonlyv leading to non-union in fractures are too short a
perio(l of iminobilizationl; inicomplete fixationi of the fracture; over-extetnsion by the
use of skeletal traction; frequent dressings and irrigation of compounid fractures;
and openi operationi with interference with the blood-clot andl the insertioni of foreign
bodies.

And yet-to quote once more from that essay of Carlyle's-'"'Vere defeat
uinknown, neither would victory be celebrated by songs of triumph.'
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Rheumatoid Arthritis and Gold Salts Therapy
By T. A. KEAN, M.D.,

Physician, Mater Infirmorum Hospital, Belfast

IT is unfortunate that, in spite of the enormous amount of work that has been done
in recent years on chronic arthritis, there is but little agreement as to what consti-
tutes Rheumatoid Arthritis. Lawford Knaggs, in a report on the Strangeways
Collection of rheumatoid joints in the museum of the Roval College of Surgeons,
states that he was unprepared for the frequency witlh wihichi some of the special
features of osteo-arthritis were associated with others peculiar to rheumatoid
arthritis. The difficulty of distinguishing osteo-arthritis from rheumatic lesions was
such that two knee-joints from the same individual were separately (liagnosed by
an authority on the subject, one as being rheumatoid and(l the other as being osteo-
arthritic in character.
The cause of rheumatoicl arthritis is still unknown. 'Ihe bulk of opiniionl in these

countries is in favour of a low-grade non-specific infectioni. In Frailce the tubercle
bacillus is incriminated, but "rheumatisme tuberculeux" has never been accepted
here. Workers in England and elsewhere, using L6xvenstein's method, have failed
to find tubercle bacilli in blood or exudates in polyarticular rheumiiatismll.
The disease max occur at any age, but is most commoni betweeni twenty andcl

forty. Still's disease is probably rheumatoid arthritis modified by age, and there
does not appear to be any good reason why the polyarthritis of women at the
climacteric shouldl not be considered as rheumatoid arthritis. .A- villous reaction may
be evoked by infectioni or trauma as well as disordered metabolism. If chronlic
villous arthritis is due to endocrinie dysfunctioln alone, one would expect that the
coniditioni would be much more common at the menopause. Sex is a predisposing
factor, the frequency in females being four times that in males. '[he (lisease is said
to be extremelv rare in coloured races.

Mental strain and (lebility predispose to the disease. Denital caries, pvorrhoea
ailveolaris, septic conditions of the nose, ear, and throat, tonsils, pelvic diseases atnd
intestinal auto-infectionis, are among the conditions which are said to act as
infecting foci.

'Ihe morbid changes in the joinlts conisist of swellinig and hyperwmia of the
syniovial membranes, which may show marked proliferationi. The fluidl in the joint is
slightly turbid from the presence of small fibrous deposits and(i leucocytes. The
capsule of the joint becomes thickened, and degeneration with replacement by
fibrous tissue takes place in the auricular cartilage and bone. J. F. Mackenzie
(lescribes changes in the bone-marrow of long bones. This appears to be similar to
gelatiniouts degeneration, a conditioni which is sometimes found in starvation,
phthisis, and other chronic diseases.
The onset may be acute, subacute, or chronic. In the first form the condition may

closely resemble acute rheumatism, but the disease resists the salicvlates, and sooIn
the joints assume the typical characteristics. In the subacute form the joints shoxv
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slight swellings at first, and later the condlitioni assumes the chronic form. The
chronic variety begins insidiously in one joint, and spreads slowly. The spread of
the disease is from the periphery to the centre. Usually the interphalangeal joints
of the fingers are first affectecl, then the metacarpo-phalangeal joints, then the
wrists, ankles, knees, and shoulders, anid last of all the hip-joints. The temporo-
maxillary and(1 vertebral joints are usually affectedi sooner or later.
The joints are sxvollein with a fusiform appearance. TIhere is marked limitation of

movement, and in the late stages great cleformity will be present. This deformity is
dlue to the formation of adhesionis around( the joint, secondary contraction of
muscles, and partial dislocation of the joint. In the hands the deformity takes the
form of ulnar deviation of the fingers, and( this is the most characteristic deformity
of rheumatoid arthritis. The skin is atrophic and glossy. TIhe muscles above and
below the affecte(d joints are very muclh wasted, but there is no alteration in tendon
reflexes. Enlarged glands in the groin and axilla are not uncommon.
Of the constitutional svmptoms, anaemia is most marked. TIhis is of a secondary

type. The pulse-rate is usually raised, the temperature rarelv affected. The general
nutrition is often impaired, and the patient is depresse(l. Mental symptoms are not
infrequent in those cases that have been bedriddeni for many years, but it is probable
that some factor other than rheumatoid arthritis is responsible for the insanity.
For some years, Forestier andl others have adlvocated the use of gold salts in the

treatment of rheumatoidi arthritis. This is base(l on the view that rheumatoid
arthritis is due to infection by tubercle bacilli of low virulenice. Although this view
has never been accepte(i in this country, we have seen remarkable improvement in
many cases treated bv this method. rhe modle of action of goldl salts is not known.
It may be that it acts by chemiotaxis, or it mav be due to the action which the
heavy metals in very small doses have on the bone-marrow ancd bones. The action of
the heavy metals on bonie and( bone-marrow is similar to that of arsenic. If small
(loses are given to animals, the red marrow becomes hyperv mic, the fat cells
(lisappear, and there is a clecided increase in the number of leucoblastic cells. The
erythroblasts are not increased. In the view of the writer, the favourable results
obtained by gold salts arc due to increasecd vascularitv of the marrow.

Jacques Forestier, at a lecture giveni to the Ulster Mle(lical Society (February,
1934), stressed the necessity for frequent observation of the blood sedimentation-
rate. He held that if the bloo(d sedimentation-rate was not raised, the arthritis was
of a dlegenerative nature (osteo-arthritis), an(d go]l salt therapy would not be
successful. He held further that the sedimentationi-rate is as important a guide to
the treatment of rheumatoi(l arthritis as is the \VNassermann reaction in syphilis.
Our experience at the Mater Hospital has faile(d to confirm his views up to the
presenit, but in view of the small number of cases at our disposal our findings cannot
be conisidere(l conclusive. TIhe blood sedimentatioin-rate has prove(l with us to be too
variable a factor to be reliable. For example, one patient wlhose sedimentation-rate
wxas 60 in one hour (XVcstgren's metho(l) when sufferinig from a slight corvza, was
w6when takeni one week later. Againi, a case of goniorrhoeal arthritis showed a

se(limenitation-rate of 120 for the first hour, but $howedino improvement with gold
salt therapy. Ouir present view is that the sedimentatiol-rate is not a reliable guide
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in the selectionl of cases for treatmelnt, an(l cases are now selected on clinical
grouni(1s alone.

If the toxic properties of the heavy metals be borne in mind, it will be obvious
that patients who are sufl'ering from (lisease of the liver or kidneys are unsuitable
for this method of treatment. Gold is excreted by the kidnes, and if elimination is
defective, accumulationi of the drug is certain to occur. Some cases of severe toxic
jaundice have been reported followiing gold therapy, and( it is therefore important
to exclude hepatic disease when possible.

Unfortunately, tests for liver function are far from satisfactory. The laevulose test
is probably the best. 'I'he sedimentation-rate is lowered in functional disease of the
liver, so that a sedimentation-rate of less than 6 would be a contra-indication to
gold therapy.

'rhe preparation of gold which we have used since January of this year is a
substance known as myocrisin. This is an aqueous solution of aurothiomalate of
sodium and is of very low toxicity. The initial (lose is .01 gramme given intra-
muscularly. 'T'he injections are given at weekly intervals, anld are increased gradu-
ally. At no time is the dose allowed to exceed .20 gramme. W;heni two grammes have
been given, the patient is allowed a rest of two months, and the course is repeated
if necessary. The first two or three injections are definitely painful, but patients
state that subsequent inijections cause only very slight discomfort.
None of our cases has developed any toxic effects as a result of the treatment, but

we have to keep in mind always that prolonged treatment, even with small doses,
will cause eburnation of bone and(l egeneration of bonie-miiarrow. Aplastic anemia is
a very real danger if excessive amounts of gold salts be usedl. The following toxic
effects have been reportecl following the use of gold salts -Cutaneous eruptions,
lichen planus, jaundice, subcutancous anld submucous hwmorrhlages, hcmatemesis,
diarrhoea, ha.maturia, and anaemia. As our patients are treated at the extern depart-
ment, each patient is required to bring a letter from her private practitioner to the
effect that he is willing to co-operate witlh the hospital in the observation anid treat-

ment of the case. In the evenit of toxic signs arisinig, the patielnt xvould at onice con-
stult her (loctor. 'I'he treatment suggeste(d for such cases is the intravenous injection
of .6 gramme of so(lium thiosuLlphate in 10 c.c. of distille(d water daily for ten days.

Fifteeni cases have been treated by mvocrisitn since January, 1934. Fourteen were

women, and( their ages varie(d from 18 to 6.5 vears.
The following case reports will give an] idea of our experienices xvith gold salts

therapy
CASE 1.-Unmarrie(d female, aged 24. Durationi of illniess, otne and a half years.

Fusiform swellinigs at proximal interphalangeal joints, w,ith marked pain and limi-

tation of movement. No ulnar deviation. Metacarpo-phalangeal andl tarso-metatarsal
joints also affecte(l. Blood se(limentationi-rate (XVestgren's metlho(l): First hour, 40;
second hour, (iS; twenty-fourth hour, 120. 'I'reatment with myocrisin began onl
181/1/34. Course of two grammes completed Otl 21/6/'34. Improvement was
extremely slow in this case, but at the end of the course there was no evidence of

arthritis in the tarso-inetatarsal or in the metacarpo-phalangeal joints. There was

still slight swelling at the interphalangeal joints, but movements were free and
288



painless and the skin had lost the glossy appearance. She returned to work as a
stitcher.
CASE 2.-Unmarried female, age(d 38. Duration of illness, one year. Large fusi-

form swellings at proximal interphalangeal joints. No other joints affected. Blood
sedimentation-rate 45: 80: 120. Treatment with myocrisin began on 8/3/34. This
patient showed marked improvement afiter the second injection. The swellings
decreased in a remarkable manner. After the sixth injection she insisted on return-
ing to work, as her hands appeared to be normal. She had received .41 gramme of
mnocrisin. Slhe is still at work, andl visits hospital from time to time.
CASE 3. Unmarried female, age(l 20. Duration of illness, six months. Slight

fusiform swellings on middle fingers only. Very little pain or limitation of move-
ment. Blood sedimentation-rate 6 : 20: 80. 'T'reatment with myocrisin began
29/3/34. This patient ceased to attencd after she had received a total of 1.21
grammes. The swellings hadl decreased a little in size, but as the condition had
been verv slight the improvement was not marked.
CASE 4.-Unmarried female, aged 19. Duration of illness, two years. Inter-

phalangeal joints only affected. Slight fusiform swellings, and( marked limitation
of movement. Blood sedimentationl-rate 14 : 35: 110. Treatment began onl 12/4/.34.
On 21/6/34, when this patient had received one gramme of mvocrisin, the swelling
and limitation of movement had entirely clisappeared and she returned to work.
CASE 5.-Unmarried femuale, aged 20. Durationi of illness, five years. Swellings

at interphalanigeal, metacarpo-phalangeal, carpo-metacarpal, wrist, anld tarso-
metatarsal joints. Marked swelling and deformity, pain, and limitation of movement.
Blood sedimentationi-rate 9.5 : 12.5 : 140. Treatment began on 26/4/34. This patient
has now received 1.31 gramnies of mvocrisin, an(d is still under treatment. 'I'he
improvemenet is very marked, although there is still some swelling at the carpo-
metacarpal and wrist joints.
CASE 6. Married female, aged 52. Duration of illniess, four ylears. Slight swelling

at interphlalanigeal joints, with marked limitation of movement. Blood sedimentation-
rate 35: 60: 115. 'I'reatment began on 21/4/34. 'T'his patient received'.91 gramme
of myocrisin, but there being tno apparent benefit, she ceased to attend.
CASE 7.-Unmarried female, aged 61. Duration of illness, fourteen years. Very

little swelling or deformity in hands. Marked creaking at left elbow joint. Pain and
stiffness in neck. X-ray showed arthritis of intervertebral joints in cervical region.
Blood sedimientation-rate 60: 85 : 120. Treatment began on 29/3/34. 'T'his patient
received 1.4 gramimes of myocr-isin. As there was no evidence of improvement,
treatment was discontiniued.
CASE 8.-Unmarried female, aged 65. Duration of illness, twelve years. Slight

swelling in hanids. Marked swelling at tarso-mletatarsal anid ankle joints. X-ray
showe(d rheumatoid arthritis at anikle joints. Bloo(d se(limentationi-rate 45 : 82 : 126.
'Treatmenlt began on 12/4/34. Receive(d course of two grammes. 'T'his patient has
ma(le a very satisfactory improvement. She can now walk about two hundred yards
with the aid of a stick. For the past three years she was unable to walk without
assistance. The swelling had (lisappearedl at the ankles, and the skin has lost its
parclhment-like appearance.
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LONDONDERRY MEDICAL SOCIETY
THE fifth meeting of the session 1933-4 was lheld in the City and County Infirmary
on 30th March, at 8.30 p.m. The president, Dr. XV. Rankin, welcomed Mr. S. T.
Irwin, who was the lecturer for the meeting. There was a very large attendance of
members. Mr. lrwin chose as his subject, "-Fhe Treatment of Gastric and Duodenal
Ulceration." It would be very difficult to give anl adequate epitome of this address,
as it itself was really a very conidenised epitome of a vast amounit of material.
Suffice to say that it was listenie(d to witlh the closest attention by all presenit. Perhaps
the most pressinig point eniuniciated xvas the very great importanice of trying to
diagnose a pre-ulcer stage, anid as a corollary the importance of medical treatment in
young subjects with an ulcer of short (luratiotn. If this stage is not treated adequately
anid efficiently, the complicationis such as obstruction, bleeding, etc., all too
frequently occur, and(l as thle years adlvanice the efficiency of me(dical treatment
becomes less anid less. TIlle feelinag of the mnembers preseint was all in favour of this
poinlt of view so clearly and( suLcCillCtly put forth by Mr. Irwin.

At the sixth meeting of the Society, the presi(lenit aned members had the pleasure
of welcoming Dr. NV. XV. D. 'llhomsoni, Professor of Medicine of Quieen's Univer-
sity, Belfast. Dr. Tlhomsoni lecturecd on "'Hyperpiesia." The main theme of his
ad(lress was that the disease is not so black as it is painted-a motif that was very
much to the liking of everybodv wlho listened to him. He pointed out that, with
reasonable care and attention to good commoni-sense hygienic rules, a patient
afflicted with a high blood-pressure stood a reasonably good chance. One of the
chief causes of patients doing badly was mental worry, antd far too frequently the
chief worry was blood-pressure phobia, and it may be added that this is in no small
measure due to the activities of the lay press.

A very important part of Dr. Thomson's address lay in the question of (lifferential
(liagnosis between renal disease and hyperpiesia, the maini point being in the assav
of the diuresis brought about in the twvo diseases by the drinkiing of a given amount
of water under certain specified conditions.

On the 9th June a most enjoyable golf match was arranged at Portrush, between
members of the Ulster Medical Society and members of the Londonderrv Medical
Society. It is perhaps just as xvell that this is not a sporting journal, anld it will not
be necessary to give details of the individual matches, because nobody seeme(d to
worry very much who won, which is precisely what made this such an enjoyable
fixture. On the motion of Professor R. 'F. Johnstonie, seconded by Dr. John Watson,
it was decided to holcd a similar meeting, if possible, on the secondl Saturday of June
annually.

On Thursday, the 14th June, on the invitation of Dr. and Mrs. John Alatsoni, the
Society held an informal garden party in the Gransha Asylum grounds. This was
unfortunately marred by bad weatthel-, but there was an exceedingly good turn-out,
and everybody made the best of it.

J. A. L. JOHNSTONE, Hon. Secretary.
19 Clarendon Street, Lomdond(lerr.
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ULSTER MEDICAL SOCIETY
tIHE Council begs to present the seventy-second anntual report of the Society.

Tlhe roll of the Society now stands as follows
T'his 1Year Last Year

Honorary Fellows - - - 7 9
Life Fellows - - - 13 11
Life MNem-nbers (under o0l regtulationis) 2 2
Fellowxs - 274 243
Members - - - 39

During the sessioni the Societv has lost by (leath Sir WN'illiam \Vhitla, M.A.,
MI.D., LL.D., Honorary Fellow, Presi(lent 1886-7, 1901-2; Sir George H. Makins,
(G.C.M.G., C .B., F.R.C.S.Eng., Honorary Fellow; Professor Andrew Fullerton.
C.B., C.M.G., M.D., M.Ch., F.R.C.S.I., F.iX.C.S., Honorary Fellow, President
1919-20; Dr. J. H. Gillespie, Fellowv since 1930.
Ten meetings have been lheld during the session, andl the attendance has been

verv satisfactorv.
Among the speakers were Dr. J. P). Martin of the National Hospital for Nervous

Diseases, Dr. Jacques Forestier of Aix les Bains, Dr. Scott Pinchin, and Dr.
MNIorlock.

TIhle laboratory imeetinig provicle(d inany exceptionially interesting specimens.
Tlhe anniiual (1ii111er was again held in the Mledical Institute, and although the

nLumbers were not so large as they had( becn the previous two years, it wvas a very
successful function.

Thle Hanna Golf Cup was won by MIr. Hardv' (ireer, the comnpetition being played
off at the course of the Royal Countv I)own Club.

During the sessiotn a new epidiascope was purclhased, anid is giVinlg satisfactory
results.

J. A. SMi TIu, IHIonora rv S.ecreta ry.

PROFESSOR JOHN A. MILROY, M.A., M.D.
19th September, 1934

T1 mceMe(lical sclioli of Queeni's University has sufTere(d a heavy loss ill the
dc.ath of lProf ssor John A. Milrov. A miani of great learnlig, of whom the
University was proud, his place wvill sa(liv be misse(d, niot only as a member-
of the academic stafl, but as a mani. No mnemiiber of Queen1's ever gainied the
affection of his studizits to a greater (legrec; and nowere 'xiIi his loss be
mourne(l in greater measure than amonigst those studlents who have passed
thiroughi lhis classes. Hoinest i outilook, he coul(h see nO guile ill others, all(i
his sterlin, character and(l genitle maniers inifluence(d for goodl all thosc wiho
camc his xvav. His. life was not in vain, and his memory xviii ever be fresh

wvherever a Queen sman lives.
R. H. H.
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POST-GRADUATE COURSE FOR
NATIONAL HEALTH INSURANCE PRACTITIONERS

AT the rT(euICSt Of tlle Ministry of Labour (N. l.), a post-graduate course in medicine
aind surgery for National Healthi Insurance P'ractitioners was held in conjunction
wNith the clinical staffs of the Royal Victoria andi Mater Iinfirmorum Hospitals,
lIelfast, and( with the pre-clinical Miedical School of Queen's University, itn
Septemiber, 19:83. So successful was this course that the Ministry of Labour (N.I.)
a,ain requeste(d the orgqanization of a similar ( ourse in 19:34. This course was
arrangedl for tihe second( fortnight in September, and some forty-eight practitioners
alt teii(Ie(Ie.

Ihe mnor-nling sessionis of the cotirse xw-er (levote(l to the clinical examiniilatioin of
patienlts, an1(l to (liSCUSSiOliS On the (diagnuosis of the different caIses anid oln the
course of treatment to be followevd. "'lie afternoon sessioiis consisted of lectuires andl
delmlonstratiolns On patoliOg)y, bxteriolog, and blochernistrN' as applied to the
(liagliosis anlI treatment of diseases, all(l to discussions Onl public healtlt pr-oblemiis,
palrticularly those affectinig r-ui-al coiiuiitiies. It also included tx\ O \valuable (lis-
cussions, le(d bh! Dr. Jamiles 13oyd, the \1inisl r!'s Clief Miedical ()fficer, on the
working of the National Fiealti Insurance Act as applied to Northelrni Ireland.

Attendance on suicl a, cotirse is of very -reat vralue to tihe busy [)ractitiolner, anl
foCuSeS his attention oil thc relative values of the mlore useful of the niewer methiods
of oliaginosis and(l treatment. lt enables him to see anid studs' at first hand the
practice and results of tilese niethiods, alId this hlelp to keep the standar(d of his
practice Lup to (late, so that lie cain be of the gireatest possible assistance to the
comm11uLnity in the coiitrol of disease a(li in giuar-ditig the health of the people unitder
Ihis clharge.

Before thle formal lectures ando(lciiionistrationis began, Professor R. M. Henri,
Acting Vice-Cliaticellor, Queen's L.iiversity, B3elfast, (lelivered an inaug'ural address
to the iiiembers of the class, in the Institute of Pathology of Queeli's University.
'[his address was very cordially received aiid muclh appreciated by the niembers
present. Professor Henry begani by extend(liiig a welcome to all the mniembers of the
class to the Medical School of Queen's, and( then dxelt briefly o(i the iniportatnce atid(
advantages of post-graduate refresher courses suclh as that on which they were
about to take part in the University, the Roval Victoria aiid the Mater Infirnioruni
Hospitals. He trusted that the time thus spenit by themnwould be profitable Ilot on]y
to them as meelical practitioners, but to the mclany patients wlho hadl entrustedl thleir
lives to theni.

Thlie organiizationi of the prograiiinie aiid( the general arrangemiients for the
course were in the hands of Dr. R. H. Huniter, wrho actedl as guide aiild ciceroine to
the members (hurilig the whole per-iod wxhich it lasted.
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