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PREFACE TO SECOND EDITION

IN producing this edition, the text has been thoroughly revised
and largely re-written 1n the hght of advances in knowledge. In
spute of the addition of much new matter, it has been kept as concise
and practical as possible in order to cater for the needs of the over-
worked senior student and busy general practitioner

In the ntroduction, the preventive and industrial aspect of the
rtheumatic diseases are discassed A new chapter on themr inter~
relationship and etiology has been added  Also chapters giving a
brief description of types of specific mfecuve arthritis, and of
conditions simulating arthnitis have been included, both to assist in
differential duagnosis and in order to throw light on the possible
etiology of non-speaific rheumatic conditions

The arrangement of the text has been altered and the classifica-
tion of diseases has now been made on 2 combined baus of climcal
syndromes and likely etiology. A classifi ona purely 1
basis becomes artificial and sufficient 1s not yet known of the patho-
logy of many syndromesto allow the adoption of thus latter method

The chapter on the deseription of methods of treatment has
been completely revised, enlarged and brought up to date, and,
where a is applcable to a number of cond d
of details has been confined to this final chapter 1n order to avoid
epetition,

GDXK
Aarew, 1943

PREFACE TO THIRD EDITION

IN revising this book in preparation for a third ediuion, the same
[T FEERE -t

diseases, their treatment and what 13 known of the factors 1n their
etiology, in as small a space as possible
Every section of the bock has been bronght up to date and 2 com-
pletely new chapter has been wnitten on the endocrinological and
v
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xiy FOREWORD

been hitherto inaccessible, and from Iack of which the me
treatment have been regarded as mystertes by most physici

The medieal profession as a whole has shown in recent ye:
of conscrousness that patients must be more carefully stuc
cared for, and that the investigation and treatment of discase
alone enable them to carry out their duties and responsibuli
is recogmsed that the aspect of a malady varies at the differ
and stages of life, and that the clinical picture due to a
process 1n 2 child may be quite different from that due to t
process in an elderly person  The numerous manifestations
and sub th or the rh ic state, in the ch
been the subject of much study since the beginning of this
and this has served to emphasise the importance of the pa
the soil 1n the determination of chnical phenomena. At tl
time 1t has thrown doubt on the accepted lmitations of this
and re-awakened interest n the possibility of a close relat
between acute rheumatism and the various forms of chronic 2
and fibrositis, Dr Kersley has therefore been wise to in
brief chapter on acute rheumatism, and has thereby indicat
1n the present state of knowledge a wide view should be takes
whole group of rheumatic maladies.

The student will find in this book a guide to the differen
of arthns * tome e
consultant
extremely -
find elsewhere, and the student, the practitioner and the inve
will find here a concise summary of practical knowledge and ir
tion that should make a useful starting point for the new kno
that must certainly be acquired in the next few years.

1934 F. 1

" » - * - - .

In the second edition of Dr. Kersley’s book there 1s mu
matter that records the experiences of chnicians and r
workers sice the publication of the first edition. In thes
war has affected almost every country in the world and inter
the work of physicians and lab y i g and it
surprising, therefore, that there has been less advance in kno
of the cause and treatment of the rheumatic disease than
reasonable to expect when the first edition was written Al




FOREWORD mn

the war has interrupted the work then in hand and delfayed results
1n certatn directions, it has aftered relative values and speeded up the
acquistion of knowledge in others. A war, that demanded the
greatest possible contnbution from everyone and produced strain
on the manpower of natrons, required the restoration to working
efficiency of each disabled person m the shortest possible time, 1f
2 man ot woman, whether in the Forces or 1n industry, 15 prevented
from returning to duty for a day longer than 18 necessary, there is loss
to the nation’s effort, and so treatment that 18 effective gains m
emphasis, even though the cause of the disability and mode of action
of the therapeuttc measures 2re nat clearly understood  The war
has drawn attention to the methods of treatment, and especally to
the physical methods, that are avaiable for restonng quickly to
worlang efficiency the men 1 the Fighting Services and in essential
ndustries, who have suffered from such diseases as sciatica and
fibrosiis It has resulted mn these methods being made more
generally available, and 1in more medical men and auwbary staff

1o, effective duttes has emphasised the need for more knowledge and
research. The importance of the personality, character and menta)

and ths has led to more accuracy in diagnosis and 1mprovements 1n
treatment.

Thest developments and these changes m emphasts are reflected
in this new edition, which remains essentially a guide to practical
chmcrans It should prove invaluable for those general practitioners
and spectabists who will be required in the post-war years of recon-
struction to provide for the rehabilitation and resettlement of sufferers
from the cheumatic diseases The Jessons of the war and the
experience of the author in rheumanc alments of the soldier are
made available here for the benefit of the cwvihan and the industrial
worker, and throughaut the book the reader il see the gaps n our
knowledge of the nature and causes of the rheumatic diseases and
recagmise the call for research in a field that means so much to our
mationat health and efficiency

1945, F R FRASER






CHAPTER 1
INTRODUCTION

Tre term * theumatism * onginated from the idea thata *“ theum”
or harmful humour, flowing from the brain to the body, caused
the many aches and “ catarths ” from which the human race so
frequently suffers,

Gout was the first disease of the rheumatic group to take a pro-
miment place in hterature, probably because of 1ts dramatic course
and the fact that 1t so often affected the well-to~do and the learned,
Both Hippocrates and Celsus describe this disease, but 1t was
Radulfe 1n the thirteenth century who gave it its name

Tn the seventeenth century Baillou (1635) uses the word ** rheum
to distinguish acute polyarthutis from gout, and 2 lhtile later
Sydenham (1676) wrote tus classic description of acute theumatism.
It was not, however, until 1836 that Bowllaud established his thess
of the inter-relationship and pathology of heart disease and rheumatic
fever.

In the year 1800 Beauvais first descnibed rheumataid arthritis
under the title of ** Goutte asthemque pnimitive "

Four years later Heberden (1804) and then Haygarth (r803)
recognised the condition of osteo-arthntis as o separate entity
Thus, for well over a century the main rheumatte syndromes have
been defined, but we sull do not know how sharp a lime should be
drawn between them.,

In Great Britain one-sixth of the imsahdity of the msured popula-
fion 15 due to rheumatic disease, which 1s responsible for the loss
of 3,000,000 weeks’ work and some £2,000,000 to the country each
year.

I Scotland, among the insured poputation, rheumatism came
fourth on the list of discase groups causing chrome mvahdism,
fal'lowing mental, respiratory and cardio-vascular disease w this
tole

Among the Middle East Forces, fit troops 1n a warm chmate,
theumatic conditions constituted 2 5 per cent of 51,000 medical
admussions to hospital,

In an analysis of a senes of 1,000 insured persons who had been
continuously incapacitated for more than three months, 14 per cent
were suffering from rheumatism 1n some form or another ; of these

» B .



2 THE RHEUMATIC DISEASES

17 per cent. were suffering from osteo-arthritis, 13 per cent. from
rheumatord arthritis, 26 per cent. from acute or sub-acute rheumatic
fever, 23 per cent. from other miscellaneous types of arthritis, 33 per
cent. from fibrositis, 17 per cent. from sciatica and 18 per cent. from
other condittons diagnosed as rheumatic neuritis (Department of
Health for Scotland, 1943).

Yet the newly-qualified practitioner knows less of fibrositis and
arthrins, the cloaks under which they can masquerade, and the value
of vanous forms of treatment, than he frequently does of Cushing’s
syndrome and other rarities he 15 seldom likely to meet and which
are frequently untreatable.

Under-grad and t- di hing on the
diseases 1s sadly defi but is slowly improving, and one aspect of
treatment, that by physical methods, has received impetus from the
recent establishment of a Diploma in Physical Medicine. This leads
us naturally to consideration of the preventive and industrial aspect
of the problem.

Fitness is largely dependent on such factors as peace of mnd,
mterest, sufficient and bal. d diet, sufficient rest, healthy living
condittons, proper graduated exercise and exposure of the body to
the fresh air. All these factors play a part in the reduction of the
merdence of * theumatism ” and, in those predisposed to such
troubles, they become even more important. Exposure of the skin,
avoiding local chilling, not only acts as a powerful stimulant to
metabolism, but assists in preventing that farlure of reactwity of the
superficial capillaries to change in temperature which, fostered by
over-clothing, is 5o often prodromal of rheumatic disease, A bath,
the temperature of which will vary with the individual and the

perature of the sur di phere, followed by a vigorous
towelling, so that the final experience is that of a general glow, will
have much the same beneficial effect on the capillaries, Good
ventilation, without draught, is also very important

Exposure to ultra-violet hight either natural, or artificial when
the former s mmpracticable, is of value in raising resistance it
propesly graduated, but over-exposure may do more harm than

od.
goGraduztion of exercise, both general and local, within the fatigue
fimits of the individual, is very necessary ; and here the importance
of selection of personnel for vatious jobs according to their physique,
the posture necessarily maintained at their work, how it can be
varied by height of benches and stools and the establishment of rest

. .




INTRODUCTION 3

periods, are all wita), Repetitive movements confined to a few groups
of rauscles and eramped posture must be avoided, or caunteracted
where unavmdable by regular special exercises, Only by considera-
tion of these influences, together with optimum hours of work and
spacing of holidays, can invalidity be reduced and the maumum

output obtained with the nunimum of effort
In the euology of theumatic disease there are probably many
factars, and hence the campargn of treatment has often many stdes
P S

ad conme cae apenf 1

for all these adyuvants to rehabilitation can only be provided for and
properly utihsed 1f consultative clinics are established on a reglonal
basis and are visited by chmcians with special knowledge of the
subject These consuitants would then adwise the practitioner on
home treatment and make arrangements for the more simple physical
treatment locafly where possible,

The arrangement agreed to for the South West and Oxford
Regrons consists of (@) Perspheral Clinics of a consultauve nature,
set up 1o co-ordinate with the existing otthopxdic system  They

B T i .
PR SRR P
L L e L T
at the major general hospitals  Here a few beds will he avarlable for
short term investi n and (¢} Main and

reseatch centres  (d) Convalescent and rehabilitation umits working
m lsson with the orthopzdic system  (e) Care of the crippled and
incapacitated  This service will be co-ordinated with the care of
wndwviduals and genatnes sernces

By such a schieme 1t should be possible to reduce the invalidity rate
and the number of cripples very greatly and at the same time muck
valuable matetial for observation and rescarch shoutd become
available

In addition, as Tegner (1940) points out, much may be done by
proper organjsation pf z ¢ ~ee ol - 1€ - -0y - .
vice, This would be .
finding of surtable jobs . .
to continue home treatment and for tollow-up schemes, Much cany
e dane tn the way of home teeatment by means of insistence on
adequate rest, suitable food, etc., and by hot mustard batks, contrast

%]



4 THE RHEUMATIC DISEASES

hot and cold bathing, rubbing with rubefacients, self-applied mud
packs made from Fuller’s earth and the wearing of rubber gloves pre-
viously washed out with boiling water. These home methods may
usefully act as substitutes for many of the more elaborate physical
treatments only avarlable in special physiotherapy departments, the
daily travel to which would mitigate against any greater benefit the
more extensive treatment might produce.



CHAPTER II

THE RHEUMATIC DISEASES, THEIR ETIOLOGY AND
INTER-RELATIONSHIP

Ir 15 easy to suit the tidy-minded ndividual and to simphfy
teaching by subdiniding the theumatic diseases into a series of
distinct syndromes, each 1n 1ts own water-tight compartment. But
are they distinct entities 1 which the only connecting link 1s that,
m them all, the jomts or peri-articular structures are essentially
mvolved 7 Although a typical case of any of the rheurnatic ** dis-
eases ” is easily classified, the more rheumatic cases one sees the
thinner the walls of the water-tight compartments between the
syndromes seem to become  Not only do many borderline cases
between the different syndromes present themselves, but common
factors in etrolagy are 1 same cases very strking,  Without clauming
2 common ongun, a few of the similanties are worthy of note.

Sxmﬂnrmes n the syndmme& Although both acute and

fever of chuldt usually presents a tevt-book
picture, as fies the of heart lesions of
fresh ongin decreases and 1 adults 2 form of both acute and sub-
acute theumatism 1s seen 10 which carditis 1s rare but in which the
jounts sull respond dramatically to full doses of salicylate ‘These
cases are nat unlike many who eventually develop into a rheumataid
arthnitis of the secandary, focal or non-specific infective type, Cases
1\kc\\\sc oceur which appear to hnk this latter group with the

“ primary ” rheumatoid on the one hmd and certain specific infec-
lwe arthntis cases, pecially those T and

“ non-specific ” urethnitis, on the other  Still's disease seems to be
the mfantile reaction to rheumatoid arthntis with the typical pro-
dromal period of ill health, wasting and anzmua, but marked lympha-
demuc reaction. In this condition carditts sometimes occurs but
there 13 little or no improvement with salicylates  Gout, usually
Tooked upon as a very distinct entity, has much in common mn
etiologieal factors with the other rheumnatic diseases, these factors
acting 10 conjunction with the ab lity 1 purine b
Osteo-arthriis m the typical chronic form appears quite distinct,
but 1ts inter-relationship with vallous anhritis of the chmacteric 13

and , when symp are severe, they are usually
partly due to a concomitant fibrositis,  Osteo-arthritis is often
s




8 THE RHEUMATIC DISEASES

built up by subcutancous injection and is often reduced by intra-
venous desensitisation.

Lichtwitz (1944) id, that rh i is iall;
symmetrical sensitisation of mesenchymal tissues due to a lack of
control of immune body formation by the autonomic nervous
system  Moreover, he suggests that later 2 conditioning of the
synapses of the autonomic system to a particular pattern allows
many other factors, such as mental or physical fatigue, to inttiate
recurrence or exacerbations of the rheumatic state.

One way in which allergy may be influenced by infection is
iHustrated by the fact that guinea-pigs infected with tubercle
become more easily sensitised to other foreign proteins than healthy
guinea pigs (Laurte, 1939) Lesions resembling Aschoff’s nodes have
been produced in the fascra, especially m localities traumatised by
exposure to cold or fatigue, by injecting serum in doses calculated to
produce an allergic reaction (Klinge, 1929 and 1933). Angevine e
als (x942) produced arthnts n rabbits either with 2 single large dose
intravenously of ltving culture of a haemolytic streptococcus, or by
using a much smaller dose of killed vaccine erther mtravenously or
mtra-articularly, if the rabbit was previously sensitised

The pertod between the onset of an infection and rheumatic
symptoms in theumatic fever, rheumatoid arthntis and many cases
of spectfic arthntis and fibrositis, and the response of theumatic fever
and gout to salicylates are remmiscent of the reactions of allergic con-
dittons such as the jomt manifestations in serum sickness. In rheu-
matic children mfected with a streptococcus, the rise in anti-
hacmolysm and other antibody titres is sloner but more prolonged
than in non-rheumatic subjects, suggesting an abnormal immune
body response (Coburn and Pauli, 1939) ~ Recurrent attacks of gout
may discontinue for many years after forbidding one or mare specnﬁc
articles of diet, often foods of Jow purme content, or after removing
a focus of infectton Cases of fever with polyarthritis and con~
Junctivius occurning on admunistration of sulph ides to sensi-
tised individuals have been described (Moeschlm, 1942). All these
preces in the jig-saw do not yet make the picture, but perhaps we are
beginning to see the vague outline.

A reasonable working hypothesis, that covers the known facts as
well as any other, 1s to consider those suffering from rhcumanc
disease as a group with poor serol p to or

immune body formation,

In the child cellular sensitisation may be produced by a hemolytic
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Iz THE RHEUMATIC DISEASES

functlon) and mncludes dfaso'cycorticosterone and a compound present
in the amorphous fraction. They are used mamly in Addison's
disease. Group II control carbohydrate metaboltsm and increase
resistance to stress. They include only those hormenes which have
an oxygen atom attached at carbon atom 11 and their potency is
increased by.a hydroxy group at 17. They are corticosterone, 11-
dehydro-cor > ) 17-hydroxy-cort and 17-hydroxy-
t1-dehydro-corticosterone. The latter is Kendalls’ compound E
and Reichsteme’s Fa compound Cpy Hy O;. It has been suggested
that these four crystallised compounds may all be stable derivatrves
of a less stable true hormone.

Fig 1 shows the structure of some of these compounds and also
that of androsterone and cholesterol for comparisan.

The function of these group II sterords appears to be to influence
ourdation of glucose in the perspheral tissues and the formation of
carbohydrate from amino-acids and their residues after deamination
(Long, 1942) E i dministration of pound E 1s said to
produce diabetes n rats (Ingle, 1940-41) and the Selye *alarm
reaction ” has also been produced expenimentally by its ingestion,
No tendency to this has been observed in human beings, though 2
reducing substance 1s sometimes found in the urine,

‘The alarm reaction (Selye, 1936) occurs under stress and at first
causes mnvolutton of the thymus, spleen and liver, loss of cortical
lipoids, accumulation of transudates in the pleura and peritoneum,
decrease in muscle tone, drop m temperature and ulceration of the
gastro-intestnal tract  Urine output is decreased and there is
hypoglycemia Subsequently the animal butlds up 2 resistance and
recovers temporanly, though, if the stimulus continues, this resist-
ance 1s again lost and death follows in a state of exhaustion.

The adreno-cortical steroids were first brought into the picture
connection with arthntis by the laim by Selye in 1946, that the
group 1 pounds experi lly produced arthritis, poly-arth-
ritts nodosa and nephrosclerosts in rats  This has, however, not been
confirmed by Harrison,

Now 1n 1949 comes the discovery of the thcmpeutiLc sﬁ'ect of.the

¥ rtico-

group II steroids, especially 17-hydroxy d I
sterone (compound E), the acetate of which is now named cortisone
by Merck, and of the anterio pituitary adreno-cortico-trop}:nc hor-
mone (A C.T H Armour) in rheumatoid arthritis (Hench, Kendall,
Slocumb and Polley, 1949) This work was initiated by a study of the

porary bility of the rh id process as the result of
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such divers factors 35 pxegnm oy 3 \mdlce. nesthesid and surgerys
md it was hought that 2 rical hor smight be the connecttnd

Corﬁsone. Work on the 11-0xyster?! ods in onnection with
xhcumato'\d dsease W3S first started 2% the Mayo Chmc 1n 1941, but

jtwas nottifl 1948 that pmm\smgr sults were Grst obtaine!

‘Theit symhcs’u extremely difficult @ d the first samoples
Comp were obiant 4 from Co d T :\re now
being synthes'\sc y the S of five separat p s OF

about £4.0° 15, of course a temporary
hase, but 1t 18 obvious that cortisone will not be 2V able for US€
outside m\csug.mo 1 centres until 3 Amp thod of Y™~

thesss 18 available. Prepammns from the lant, strophanthus
sarmentosus ¥ and p055|bly ) 15 also under constderationts ul
from these sources con e Wil L not be ayaitable 10 8% quantit,

The effect 0! of admm\suauo of corusone ¥ {0 increase the excTe”
ton 1n the urmne O -wy»stcro\ds, ncrease excreuon © sodium
chionde and urates v.he Yatter meast ured bY the urine ura\:lcxc:mmnc
fatio, and 10 produce a fall o the eosin nophuhis and \ymphocytes

in the circulaung blood 17-ketu—st:rmd excretion 1$ "usually de-
creased.

The hormone 18 admm\st:(cd mtra-muscuhr\y in an aqueous
ﬁne\y—gmund suspension and il be put up 10 0 cc. vialss each 1
c¢ contanung 25 mgm © of the salt he das ge used 10 lheum:\to\d
dssease 50 far as been 31 yatiad dosc of 100-300 MEM and then
go-100 M twice €ac! h day It hke\y t\m admanustration
of an adrenal extract ora\\y 13 not far © ﬁ

Fourteen £as¢s of severe The eumatord disease first were treated at
the Mayo Chme with dramatic results  F1Y€ physicians s from other
centres, DTS Bauers Botand, Freybetds Ho\bmok and Rosenberg
were askcd o mspect e results and each was gven enough cortisone

to treat two €ases m theu' own choics for tWO weeks  Thest results
were equally y dram One pedrdden case Was walkang twenty-
four hours and g:m:d one mitlon sed cells 10 nune days and anothet
who could hardly walk was abletorunit exghteen houts

In all cas:s. within 2 few days, sometmes within 3 few hours,
there Was marked d\mmu(' of artt scular pain, (endernesss sufiness
and later, l:sscmng of the & welhng of the jointss there Was 2 sense of
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~
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corticosterone

used for

Addsson’s

Disease

Diagram showing action and uses of A,C.T.H and cortisone,

Fia. 7.



ENDOCRINOLOGY AND HISTOLOGY 17

rheurmatic syndromes, we find pathological changes in the collagen of
connective tissue a possible common factor.

Connective tissues consist of fibres mamly composed of protens
reticular, collagenous and elastic in structure. These are set 1n an
amorphous matrrx of acid mucopoly-sacchanides and amino-acids.
Thus substrate consists mainly of two constituents, a rigid-gel cement
of chondroitin sulphate and a soluble-gel ground work of hyalurome
acids (Bensley, S. H., 1949). Chondroiin sulphate is found mamly
1 hyaline cartilage, n sk and 1n tendon, and hyalurenic acid in
synovial fluid, 1n skin and also 1n hemolytic streptococer  This latter
finding 18 \ in with rh fever

The early changes in connective tissue 1 rheumatic disease has
been outlned by Klemperer (1949) as collagen swelling, gong on to
fibrinoid degeneration and necrosis and later followed by pro-
liferation of fibroblasts  He finds these changes common to rheurna-
lold disease, spondylitis, rheumatic fever, lupus eqthemamsus.

nodosa, sclerods and dermato-my

"I all these conditions are d, they have hat the
same clinical pattern and overlapping cases are seen, but on the
o\her h;md thc typical syndromes are quite different, and with their

1t 18 certainly advisable to keep them distinct
for the pr:sent (Bau:r, W, 1949)

Collins (1949) dlscussmg the hustology of early changes in rheu-
matic fever draws attention to the importance of the substrate in
determming the number and position of cells m relation to blood-
vessels, lowering of density allowing their extrusion further and
earfier away from the vessels

‘The Muco-polysaccharides, Asshownabove, hyaturonic acid
and certamn allied muco-polysaccharides are the principal substrate of
connective tissue (Mayer and Palmer, 1936) They are carbo-
hydrates built of numbers of sacchande umts (C,H,,0,), and
may be acted upon by specific hyalurorudase enzymes, which de-

ty and hydrohise, & g viscosity and assisting i the
sprcad of foresgn agents within the ussues A spreading factor was
first descnibed by Dy Reynals (1g31) in with vacemial
nfection and this was later proved to bc ductoa hyaluromdase

The possible si of the hyal aad
mechanism 1n rheumatic disease has recently been well reviewed by
Cohen (1949)

When hyal jdase acts on the ly harides of cone
nective tissue, the resultant is (1) edema of both tissue fibres and

s

©



20 THE RHEUMATIC DISEASES

that t!nc same type of infective organism has never been isolated in
anything Itke 100 per cent, of cases. The view that there is an
allergic factor in etiology facilitates the explanation of the lesions of
erythema nod , which are probably allergic ions to the
toxins of exther hemolytic streptacocei or tubercle bacally, and it may
also account for the lung lesions whick accasionally occur in theus
matic fever and which appear and disappear with such suddenness
Sirmilarly alternating phases of d and d d
would explan the rapid appeacance and subsidence of nodules.
Streptococci may be divided into those producing a true beta
haemolysis and the less pathogenic viridans group. The former are
bdivided by i ions with extracts of their
A

TSTHviL

further precip
carbohydrate §; nto Lancefields types A-M. Lancefield
the type most commonly pathogenie, has been still further sub-
classified by Gniffith, by absorption tests, inta twenty-three strains.
Ceal, Nichalls and 5 buty (1929) obtained a strep
vindans {ram the blood of 78 per cent. of cases, but this finding bas
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lesion and that the other reactions of the tissue whick characterise
the disease are allergic in nature.

The heamolytec streptococcus however holds the field as the most
hkely infective agent. A series of epidemics of sore throats have
been carefully observed (Rosenow, 1923) and in about two-thirds of
the cases where rheumatic subjects were infected with 2 hemolytic
streptococeus there was a recrudescence of signs of activity which
did not occur in these rheumatic subjects when infection was due
to any other type of organi Similarly, in i igating the
histories of Cardiff children suffering from sheumatic fever,
(McSweeney, 1931), it was found that 6 per ceat. gave 2 history
of scatlet fever immediately preceding the first attack of rheumatic

fever.
Caburn, working on the mfluence of climate on rheumatic fever,

found that exacetbations did not occur in rheumatic subjects taken
} I infections of the throat

to the trapics, where § p s of the
were rare, but that on therr return to New York re-infection was
follosved by 2 of the rh tic symp .

The same worker also investigated the skin sensitivity to the
heemolytic streptococcus and found it to be much higher x% !h’e
majority of rheumatic subjects than in the average novmal indwidua
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He believed that rheumattc fever was due to infection of a susceptible
subject with the streptococcus, and that both the soif and the seed
must be present in order to produce the rheumatic syndrome

When rheumatic chtldren are infected with a hemolytic strepto-
coccus there 1s a slower and more prolonged nse 1n titre of anti-
hzmolysin and other anti-bodies than when normal children are
affected and this nise corresponds with an increase i Lancefield’s M
precipitin which denoted the presence of a streptococcus i the
tissues (Coburn and Pauly, 1939)  Collis (1939) found a hemolytic
streptococcus 10 the tonsils in nearly every case of rheumatic fever
examined post-mortem, although many had grven negative smears
before death  Green (1939) recovered a hmolytic streptococcus
from eight out of nine rheumatic fever hearts but m only two out of
twenty-two controls  He also found that, in rheumatc fever
relapses, 87 per cent of the streptococet 1solated belonged to group A
while m non-rh subjects with throat
of group A was only 42 per cent It1s now generally agrecd that the
Hezmolytic streptococcus type A and C, both of which produce
hyaturomdase, 1 most hikely the infective factor 1n rheumanc fever
Hyaluronidase can, as mentioned before, act as a * spreading
factor,” this effect being partly antagomsed by salicylates

Morbid Anatomy. The morbid anatomy of rheumatic fever
1s that of a widespread agent affecting readily those tissues of
mesodermal origin and causing necrosts, muscle fragmentation and
infiltration with endothelial cells  The typical lesion 18 seen m the
Aschoff's nodes situated around branches of the coronary arteres,
between the muscle fibres of the heart, in the sub-endocardial tissue,
at the snsertion of and m the substance of the mitral valve and at the
root of the aorta  Of sumular pathology are the larger rheumatic
nodules found 1n the subcutaneous tissue and those m the synovial
membrane ‘There occurs a small patch of focal necrosis followed

by the app of lear cells and t the forma-
tion of grant cells with mucler haaped up m the centre of the cell
body, and an invasion with polymorp lear and

leucocytes Within a few weeks thc reaction subsides, leavmg
only a small scar m its wake. Oollms (1949) found exudation
of lymph and polymorp cells on the fourth day. The
exudation was of round cells only and early fibrinoid degeneration
had commenced

Carey Combes (1933) stated that in all cases of theumatic carditis
there was some original damage to the cardrac muscle and mtral
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that the same type of infective organism has never been isolated in
anything hke 100 per cent. of cases. The view that there is an
atlergic factor 1n etiology facilitates the explanation of the lesions of
erythema nod which are probably aflergic jons o the
toxns of exther hamolytic streptocecci or tubercle bacilli, and it may
also account for the lung lesions which accasionally oceur in rheu-
matie fcver and which appear and disappear with such sudd

1 phases of i d and decreased sensitivity
would explmn the rapsd appearance and subsidence of nodules.

Streptococer may be dwvided into those producing a true beta
h lysts and the less path ic viridans group. The former are
further subdmdcd by preup\tmon reactions with extracts of their
carbot fractions 1nto 1 fields types A~M. Lancefield A,
the type most commonly pathogenic, has been still further sub-
classified by Griffith, by absorption tests, into twenty-thrcc strains.

Ceail, Nicholls and 5 bury (1929) obtained us
viridans from the blood of 78 per ccnt of cases, but ‘h\s ﬁndmg bas
not been confirmed.  Swift {1924) produced a lesion indistinguish-
able from an Aschoff node by intracutaneous injection of a “ green ”
streptococcus.  He suggests that this is the specific proliferative
leston and that the other reactions of the tissue which characterise
the disease are allergic in nature,

The heemolytic streptococens however holds the field as the most
likely nfective agent. A series of epidemics of sore throats have
been carefully abserved (Rosenow, 1923) and in about twa-thirds of
the cases where rheumatic subjects were infected with a hemolytic
streptocaccus there was 2 recrudescence of signs of activity which
did not occur in these rheumatic subjects when infection was due
to any other type of orgamsm. Similarly, in investigating the
histories of Cardiff children suffering from rheumatic fever,
{McSweeney, 1931}, it was found that 6 per cent. gave a history
of scarlet fever immediately preceding the first attack of theumatic
fever.

Caburn, working on the influence of climate on rheumatic fever,
found that exacerbations did not occur in rheumatic subjects taken
10 the tropics, where bremolytic streptococeal infections of the throat
were rare, but that on their return to New York re-infection was
followed by a of the rh syl

The same worker also investigated the skin sensitivity 1o the
hxmolytlc streptococeus and found it to be much higher in the
majority of rheumatic subjects than in the average normal indivi idual.
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He believed that rheumatic fever was due to nfection of a susceptible
subject with the streptococcus, and that both the soil and the seed
must be present 1n order to produce the rheumatic syndrome.

When rheumatic cluldren are mfected with a hzmolytic strepto-
coceus there 1s a slower and more prolonged rise m titre of anti-
hemolysin and other anti-bodies than when normal children are
affected and this nse corresponds with an increase in Lancefield’s M
precipitin which denoted the presence of a streptococcus in the
ussues (Coburn and Pauls, 1939)  Collis (1939) found a haemolytic
streptococeus in the tonsils 1n nearly every case of rheumatic fever
examtned post-mortem, although many had given negative smears
before death  Green (1939) recovered a hzmolytic streptococcus
from eight out of nine rheumatic fever hearts but i only two out of
twenty-two controls, He also found that, in rheumatic fever
relapses, 87 per cent. of the streptococet 1solated belonged togroup A
whale 1 non-1k bjects with throat infe
of group A was only 42 per cent It 1s now generally agreed that the
Hwemolyue streptococeus type A and C, both of which produce
hyalummdxse, 1s most likely the infective factor mn rheumatic fever
H; d: can, as before, act as a ‘* spreading
factor,” thus effect being partly antagonised by salicylates

Morbid Anatomy. The morbid anatomy of rheumatic fever
is that of a widespread agent affecting readily those tissues of
mesodermal angin and causing necrosss, muscle fragmentation and
nfiltratron with endothelial cells The typical lesion 1s seen in the
Aschoff’s nodes situated around branches of the coronary arteries,
between the muscle fibres of the heart, 1n the sub-endacardial tissue,
at the mnserttan of and 1n the substance of the mitral valve and at the
root of the aorta Of simular pathology are the larger rheumatre
nodules found 1n the subcutaneous tissue and those 1n the synovial
membrane. There occurs a small patch of focal necrosts followed

by the app of lear cells and fibroblasts, the forma-
tion of grant cells with nucler hcaped up m thc centre of the cell
body, and an invasion with polymorph and hul

leucocytes  Within a few weeks the reaction subsides, leavmg
only 2 small scar in its wake. Colllns (1949) found exudation

of lymphocytes and polymorph cells on the fourth day, The
e(udmon was of round cells only and early fibninoid degeneration
had commenced. <

Carey Combes (x933) statcd that i igall
there was some origt




he valves of the heart are due to the deposition of platelets and
0 on the endocardial covering of the valve at the point of
ire, the nourishment of the endocardium betng impaired as the
t of the formation of Aschoff bodies in the substance of the
% Ths fact is barne out by the relative frequency of affection
e different valves of the heart i proportion to their vascularity,
10x10us agent being probably transported to the substance of
ralve by the coronary arteries.
1¢ changes in the jomts i rheumatic fever are similar in patho-
to those 1n the other rheumatic lesions, only varying in relation
e type of tissue affected  There is thus an exudation of serum
ibrin into the serous cavitics and loose tissues, and it is this
tton which appears to react so well to salicylates  Inthe synovial
brane of the joints the typical tssue reaction, similar to that of
schoff nodes of the heart, may be found
th regard to the pathology of the lung lesions which occur
g the course of rheumatic fever, there is no unanimity of
. Some are probably due to a non-specific broncho-pneu-
i, while others are believed, owing to the sudd. of their
and resofution, to be caused by massive collapse, but may equaify
se due to an allergic reaction, a true rheumatic pneumoniz.
nical Description. Rheumatic fever in its broadest sense
se arbitrarily subdwvided into four syndromes, acute and sub-
rheumatic fever of childhood and acute and subacute rheu-
n of youngadults In each, exacerbations usually follow seven
rteen days after a nasopharyngeal infection or tonsilitis and
espectally the acute forms, responds to sallfylates.. Ira adults,
er, the arthritic symptoms predominate, while cardiac involve-
:ashes and nodules become progresaively more rare,
te Rheumatic Fever A typical syndrome of the acute variety
dhood may be cited as an example. .
ild, aged about eight, complaming to her mother occasionally
ving pams in the legs and possibly being a little off her food
ste easily tired than usual, wakes up one mommg'\uth m:)]:e
atn, particularly on any attempt at movement, in s3y, the
.}I)c, a’mﬁhls _‘omtyis shght}lly reddened and swollen, The child
tle flushed, 1s sweating profusely and has a temperature of
. and a pulse rate of 1r0. On general examination a soft
 movable nodule may be found in the scalp or over one of the
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bony prominences at the back of the vzt~ w1 2,
spine.  On examination of the besm yozpe -~ i
slightly farther out than normal, an fnrexnc .-z
dullness and particularly of the bare zm goe -«
recent dilation, a weakness or muffine ¢ £-p | |
murmur at the apex and an increse i fhemoeme:
may all sigrufy early cardiac involvemez Tiawne <
by no means always signify irrecoverziie s nerre
rest the child still stands at least an evmzmoce e
particular attack with na recognisable foen

If no salicylates are prescnbed, wis .
another joint becomes swollen and paie; seu ..
1 the ankle has become less acute 2o ones ;
signs of subsiding, However, as somy -
doses of salicylates the temperatier -
disappear, but the pulse rate sl remer |
complete rest in bed For the neer ~
Ikely to be no change in her ex?
gradually settle and the heatt appees
area of cardiae dullness may gres.2
third sound appear early in diastds =
often after the active carditis is over 2w
extent regamned its tone, take up 4o
murmur and be accompanied by tfo v
mutral stenosis There 13 some deere
whate count and sedimentation z¢r v

Sub-acute Rhcumatic Fever, 11, <.
growing pans may be complaine o
listless, anzmuc, losing weight ar2-
On examination, however, he may g |
lesion

Acute Rheumatic Fever in the 1 .
adult the picture 13 somewhat d.fm.-
malaise, the temperature rises 2 - -
several joints, the most frequents 5
and wnsts  These become red, ¢
panful on any movement, If 1.,
affairs will persist for some wes’, , T
‘becoming swollen and painful, v .
doses, about gr. xx with sod. 3 -
usually required for the firet g
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joints as a rule subsides rapidly and the pain disappears, the relief
of symptoms being accompanied by a fall in temperature, This
syndrome is not common after the age of twenty in those who have
never previously suffered from rheumatic fever, but quite a large
number swere seen in the Middle East among British troops durmg
the war. They had to be distinguished from post-gonorrheeal and
dysenteric cases, but their response to salicylate was a useful criterion
in diagnosis. The majority did not develop new cardiac lesions,
although cases otherwise chnically indistinguishable but with past
history of rheumatic fever not infrequently had old cardrac lestons
re-activated,

In a report by Ferguson on 243 cases (1942), 50 gave a definite past
history of rheumatic fever and 64 eventually had or developed definite
organte cardrac lestons.  Appro<imately 50 per cent. made 2 complete
recovery, without recurrences during the next twelve months.

Sub A nfection conj up the viston of a young
adult, often with 2 past history of rheumatic fever, chorea or grow-
ing patns, who complans of general or local rheumnatism with occa-
sional slight swelltng of one or more joints. The pain is often not
very acute, there is no redness, and the swelling is not only shght
but often transient  There may be some tachycardia and occasionally
a valvular lesion develops. A history of tonsilitis is not uncommon
a few weeks before the attack On examination the patient appears
in fairly good general health, and the sedimentation rate is often
normal or, if increased, soon returns to pormal It is seldom
increased to the same extent as in rheumatoid arthritis, There is
usually no marked anzmia,

Thus is obviously the picture of subacute rheumatism of child-
hood adapted to adult Iife ; acute reactions in the jomnts are more
rare as are the heart complications ; in some cases there is a tendency
for slight fusiform swelling of the joints to persist and shght con-
tractures to occur merging into a rheumatoid or penarticular
fibrositis syndrome,

Coburn has made an analysis of the symptomatology of 162 cases
of rheumatic fever occurnng in America and tabulates his findings
thus :—

Arthnitis 1 go per cent of the cases,

Cardiac involvement 75 per cent.

Epistaxis 50 per cent, Growing pains in muscles 50 per cent.

Attacks of pallor 3§ per cent. Severe headaches 35 per cent

Chorea in 28 per cent.
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Other symptoms being nausca and vomuting, excessive sweating,
pain in lower abdomen, skin lesions, hzmaturra, loss i weight and
pheumonia.

Differential Di is. In the fully-developed case of acute
theumatism of childhood there 1s usually no difficulty in diagnosis,
but, unless the condition is kept n mind and the heart carefully
exammed, nodules locked for, and the patient particularly questioned
about growing pams, the cause of general ill-health, loss of weight
and slight irregular fever may be far from apparent.

Acute theumatic fever, when occurring 1n children, must be diag-
nosed from acute osteo-myelitis, but this condition 1s usually more
acute, often accompanied by a rigor and 15 unaffected by salicylates
Moreover, a focus of infecuon may be apparent and the lesion 1s 1
the metaphysis of the bone and not i the jmat  Memngococcal
arthritis, scurvy and hemophilia must also be borne in mind

In the acute rheumatism of adults the diagnosss must be made
from heeal arthnus by for the speaific organism
n any urethral discharge or after prostatic massage and the latter
diagnosis 1s suggested by a tendency for the condition to become
localised m a few jownts, by a tendency to become chronic, by
a concomutant conjunctivitis or iritis and especially by a fatlure
to react to salicylates  Gout 1 a young person may also cause con-
fusion, but a family history of the condition, a very acute onset

o a0 I v . AN .

sumlar arthritic syndrome may occur

In the subacute form, early rheumatmd arthntiz and peri-
arhcular fibrositis must be dered 1n the diffe 1
The distingwishung features from the former 13 the normal or almost
normal sedimentation rate and the absence of general constitutzonal
symptoms and wasting  From the latter the line of demarcation 13
less well drawn, but the age, a past history of rheumatic fever ar a
valvular leston of the heart are suggesuve

Prognosis. Inareview of children suffering from the theumatic
state, 36 per cent showed evidence of organtc valvular disease of
the heart  If this 18 avorded and the child can be sheltered from

1 infection and d from having further attacks

the | prognosis 1s excellent, The Pprogression to a polyarthritic state
(Stll's discase) s rare.

Acute theumatism in the adult has a good prognosis as cardiac
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ina daily dasage of about 1-1-5 gm. during the winter months when
streptococcal infections are the most prone to occur (M.R.C War
Memo No. 10, 1943) 'Treatment during an attack produces
disappointing results

It is felt by most authorities that an attack of theumatic fever can
be prevented but not cured by chemotherapy. Compound E
(cortisone) will, however, produce a sudden remission during an
attack (See Chapter III).

The treatment mn adults varies little from the above except that,
cardrac plications being rare, prolonged rest in bed is less fre-
quendy required. Salicylates are indicated i full doses, sepsis
should be elimtnated, the throat and sinuses require special scrutiny.
PR R

together with the sumulating effect of kathodal galvanism or a
swusordal current applied by means of a Schnee bath to the
extremities, should be tried. Mud packs and hot baths followed
by contrast hot and cold douches may also assist in relieving the
condition A comptehenstve review of the literature on this subject
has recently been made by Bruce Perry (1947)

PALINDROMIC RHEUMATISM

Under this title Hench and Rosenberg (1941) describe a syndrome
of recurrent attacks of pain, swelling and redness of one or several
jotts oceurring in adults of either sex. The attacks only last a few
hours or days, but may recur over a penod of many years There
are no constitutional or blood changes and X-rays show no
abnormality.

The condition differs from intermuttent hydrarthrosis in that t.he
latter condition 1s usually confined to the knees, there 1s httle pain,
and the attacks tend to recur at regular ntervals

It 1s doubtful how common this condition rcnIIy. 15, a8 many cases
described under this name are probably cases of epls.udxc rheumatord.
It 1s stated that biopsy of the joint will give a definite answer, 43 the
mmflammation is mamly polymorph 1 instead.of P!

The number of bropsies from acute early rheumatoid cases is, how-
ever, very small and the difference in cellular reaction could be due
to the short duration of the inflammatory change,

Treatment with gold 18 claimed to be of considerable benefit.

Boland and Headley (1948)-
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RHEUMATOID DISEASE. STILL'g DISEAsE AND
CLIMACTERIC ARTHRITIS
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Fi6 8. Microphotograph of a nodule from a case of rheumatic fever
(x 60) showing necrosts and somewhat irregular distribution of
epithelowd cells (By courtesy of Dr Hubert Gibson )

f a nodule fr of arthnitis

)

(x60), -humng central ara of mecrosia and symmetrically radial
distribution of eptheloid cells and giant cefls (Bv courtesy of Dr
Hubert Gibson)
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in the majority they were unfortunately less satisfactory. These
poor results may possibly be due to the fact that the pathogenic
organism has established itself elsewhere, for instance in the gut, or
else to the body having acquired a hypersensitiveness to certain
organisms that are not normally pathogenic. Keating (1928) found
on culture of the fawces of rheumatoid patients that go per cent.
showed a positive culture of hzmolytic streptococci, whereas in a
senses of controls only 10 per cent. were positive,

As regards the nature of the infecting organism most of the evidence
pomts to the streptococcus  Cecil (1929) obtained posttive blood

B .. "o = g

were all negative. Joint culture m 7 cases yielded five positives, two
h lytic strep i, one p vindans, one non-
hazmolytic streptococcus, and one diphtheroid bacillus,

Gray et al. (1932) grew an alpha-hzmolytic streptococcus (an
ndifferent hzemolyser) 1n 74 per cent. of early cases and 42 per cent
of late cases  All therr controls were negative, This streptococcus
was stated to be the same type as that obtaned by Cecil Positive
agglutination reactions were obtained by Cecil in about 6o per cent.
of cases and by Keefer ef al. (1933) in 54 per cent. with 15 per cent
posttives 1n controls. Sensttivity tests with streptococcal protein
gave 70 per cent. positive with 44 per cent. in controls.

Warren Crowe (1927) believes that the pathogenic organism mn
rh d arthntis 1s a staphylococeus albus and claims good results
with vaccme therapy, while Kauntzer (1925) upholds the bacillus colt
as the malefactor. Some of the French and Italian schools consider
that the tubercle bacillus can cause rheumatoid arthritte, In a few
cases tt may well be a factor, The literature on this aspect has been
well reviewed by Copeman (1943). Takmg into consideration t‘hc
great vartety of the conclusions of various workers as to the bacterio-
logy of this type of arthritis, and in view of the fact t!m many have
obtained completely negative results on blood and joint culture, no
certam conclusions can be drawn, but if any particular organism is
usually concerned it seems necessary to introduce the factor of
sensitisation to explain the picture. .

The trend of opinion on etiology has however become more bio-
chemueal, the mfective element betng considered only as a trigger
helping to upset the endocrine metabolic balances of the bady.

Environment The factors here concerned appear to be (1) damp,
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Fig 15

Fic 16 Tic, 17
Figs 15, 16and 17 Rheumatord deformity of hands
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Fic, 20 Fibrous nodes on hands,

Fie. 21, Heberden's nodes en hands,
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7) changes in tem! eratutes [¢)) ovcr-c\othing, @ over-fatiguts and
shape of Plows Of strains
"These factors certanly act when the condition 1% cs\abhshzd n
causing exacerbation of the symptoms pmbably by producmg Tocal
congestion and hghtin® up3 q\nesccm focus 1M affected structures
As determining causes of the disease they probab\y only act ¥
infecton

1t is not ncommen 0 see 3 ¥ 1cal rheumatc\d poly:mhm\s
starting suddent {rom 2 t)'p\ca\ me -articula? traumatic arthritis.
¢ seem$ possm\c that traumd may gornet1mes denaturabise the poly-
sacch:mdes of the jount structure atlowing them to become antigentcs

s dur wrack.
smmarise tHe dence bean™ on the etiology of fheumatord
on account of theit

s whic
There 21¢ also certain cnvuonmcn(a\ factors whcl reduce Y
an which 2lsoy when the dusease 18 preser
are lable cause exacerbaton of sympto™®
Morbid Anatomy- 1n order 0 appreciat® the h\s(op:ﬁhology
joint disease sOME knowledge of the ?\\ysm\ogy and Histology
rmal syno‘ha\ fud and arucular carttlage 1 necessary h

‘Normal synov 1 fud is gumilar it constitution 10 plasma, var
rapidly 1® d\ﬁusab\c salt content ™ sththat ofthe Blood, but contal
lso MUCus secreted certain 8! -novial cells and 1-30° macrop!
per cubic ™ limetre n pathog:mc conditions the sugar ¢
yaries snversely 28 the cell contents and thus has been sugeeste
factor i the rapd nectosis © cartilage 10 pyogen® infections
The matr® of articula® cartilage is hyahne 10 StrUCture and,
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fibro-cartilage, repair is uncertain and at best slow. It contains
neither nerves nor blood vessels, pain when present probably bemg
due to bone pressure or involvement, and nourishment being sup-
phied to the surface, in the periphery by blood vessels in the synovial
membrane, and centrally by the synovial fluid. To the deep aspect
it 15 carned by vessels in the bone marrow. The matrix probably
consists of collagenous and mucinous strata whose greater defimition
under pathological stress may be responsible for the fibrillation seen
1 early osteoarthritis (Fisher, 1924). It contains glycogen in quantity
varying inversely with the age of the individual and also calcium,
normally m a colloidal state, but which under suitable conditions
may be precipitated

In rheumatoid disease changes are found in all the mesodermal
tissues and the body, in the skeletal muscles, the heart, under the
skin, 1n fat, around nerves, in the synovial membrane and capsule of
Jomnts and deep to the cartilage. The changes consist primanly of
(a) collagen fibrinoid degeneration and later necrosis and fibrosis,
(3) collection of round cells, mainly Jymphocytes, but a few plasma
cells and occasionally a giant cell or eosinophil, (¢) degeneration and
proliferation 1n all the coats of the blood-vessels and (d) some-
times secondary degeneration of muscle fibres.

These changes are not constdered to be specific but occur much
more commonly 1n rtheumatoid disease than in any other condition—
tn 64 per cent of random muscle bropsies—bears no refatron to the
wasting of the muscle examined, nearness to an affected joint, the
activity of the disease or to treatment, but does vary with the length
of the history of the disease.

Recently, Morrison (1949) has shown that degeneration may
occur in the axons of nerves, in the anterior horn cells and in the
sympathetic gangha. R

Changes m the joints consist of (1) hypertrophy of the synovial

b with 1 of lymphocytes or epitheloid cells,
focal but not pernvascular m distribution, (2) hypertrophy of the
connective tissue 1n the marrow spaces n the subchondral bone, and
(3) vascularisation and fibrosis of the joint capsule (Figs. 12 and 13)
All other changes—bone atrophy the result of disuse, superficial carti-
lage erosion by the pannus of tissue spreading m over the surface of
the cartilage from the synovial membrane at the periphery, decp
erosion by granulation tissue from the subchondral bone marrow
spaces, and fibrous or bony ankylosis by fuston and ossification of
granulation tissue—all being secondary to these fundamental
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processes  In addition, changes in the coats, both mediz and
mtma, of the blood vessels gradually lead to oblteration and
patches of necrosis (Nicholls and Richardson, 1909, and Alison and
Ghormley, 1931).

Thus at first there is some engorgement and hypertrophy of the
synovial membrane and increase m synovial fluid, A pannus of
granulation tissue then creeps in over the surface of the cartilage
from the peniphery and at the same time 1t is eroded by a similar
process from the deep surface,

If this granulation tissue 1s present on contiguous jont surfaces,
fusion may occur causing a fibrous ankylosis, and this may later be
follow ed by 1nvasion with osteoblasts leading to bony union. Further-

more, hyp phic willous p of the synovial b may
become ossuﬁed and detached forming loosc bodres, or they may
undergo fatty d owing to ot of their blood

vessels  Vasculansation and fibrosis in the capsule may lead later to
contraction necessitating surgical intervention.

The inter-relationship of the nodutes found 1n rheumatic fever
and rheumatoid arthnitis and the speaificity of this tissue reaction
has been much debated. Dawson (1933) notes similantty in the fre-
quency of occurrence m the two conditions, 1n about 25 per cent. of
severe cases, therr common sites on the elbows, knees, ankles and
occiput, and thewr bad prog import, while king that 10
theunatoid arthnitis they are usually larger and more lasting, he
states that exceptions to this rule occur. In histology these nodutes
show a central area of necrosis with peripherally arranged epitheloid
cells and also a fibrous capsule m which many of the blood vessels
have proliferative changes in their coats (Fig 9) In both
rheumatic fever and rheumatord arthritis giant cells may be seen, but
in the latter condition the area of necrosts 1s usually larger and the
penpheral arrangement of epitheloid cells 13 more symmetncally
radial  Collins (1939), hawever, feels that neither the ﬁbnnaxd con-

the

nective tissue d nssue nor
1

phacytic focal coll found m rh d arthnitis are
speaific, but that they may be produced in connective tissue by other
stimult  They may be seen 1n traumatic teno-synovatis, vitamin C
deficiency and granuloma annutare,

The nodule 15 probably the most specific lesion 1n rheumatod
dhsease and ts usvally recogmsed with ezse, under the microscope
from various other types of nodules {Kersley, Gibson and Des-
marais, 1946) They may break down formmg cysts and chol-
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lower the C.$.8., but in a rheumatic condition a marked drop |
indicative of either active rheumatic fever, theumatoid arthritis, got
or ankylosing spondylitis.

Another method of estimating the Sedimentation Rate is sometime
used in America, the Einsten Rourke technique. This is a caleuls
tion of the number of mms, drop per minute during the period ¢
most rapid sedimentation. By this method the maximum norm:
reading is about © 35 mm.

The plasma wiscosity test is also lately used as a criterion
actvity It 15 of value but does not take the place of the sedimenta
tionrate  The two tests run parallel up to a point, but the viscosit
changes are apt to lag behind. A combination of both tests prove ai
excellent criterion of activity  The viscosity 15 easily measured by
comparing the time of flow of the plasma with that of water, an¢
this ratio multiphed by 100 gives a figure in normal people of 160
180. In active rheumatord disease the readmng may be as high
250 (Woodmansey and Wilson, 1948, Race, 1948).

Boland found that the cerebrospmal fluid protein was ofter
increased both 1n rheumatoid disease and spondylitis and suggestec
that this mght be due to increased permeability of the choroid
plexus,

Differential Diagnosis, The typical case of rheumatoid
arthnitis 1s unmistakable, but some of the secondary type, especrally
those with the acute onset which occurs in about 10 per cent. of
cases, require careful differentiation from gout, the acute rheumatic
- PR € et eadt mas A nmZedeme et T Features

sting, the

. on X-ray

with a control of the hands and the general clinical picture, age, sex,
hustory and constrtutional symptoms.

Prognosis. The prognosis in rheumatoid arthritis must always
be guarded, as, although a certain number of cases make an almost
complete recovery with physical treatment and gold therapy or
removal of a septic focus, many follow a downhill course in spite of
periods of mprovement, untd many jomts are almost 'co.mplctcly
ankylosed  One must always remember the normal vicissitudes of
the disease. It has been said, with much truth, that whatever one
does, one quarter of one’s cases will do well and make a very con-
siderable or complete recovery, half will do moderately well and one
quarter will be falures, It must not, howeser, be 'forgonen
that the suffering of the patient may be greatly alleviated and
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that the ultimate result may be much improved by controlling the
position of ankylosis of the various jomts affected.
1 Taa e

would certainly have become the seat of complete ankylosis, Even
1n advanced cases the power of locomotion may be regained after its
absence for some years, by the gradual straightening of knees, use of
a calliper and the opening out of fingers to 2 sufficient degree to allow
the grasping of a stick

Treatment. Few diseases call for more patience and resource
fulness on the part of both the doctor and the patient than rheumatod
arthrits. ‘The wide selection of so-called remedies renders the
chotce of the one best suited to the needs of any particular case a
difficult one, calling for both thought and expenence.

A very careful ustory and examinatton 1s first indicated and all
possible factors n causatron assessed  The patent 1s put on a
general regimen of rest, fresh air and good food Parn 1s eased 1f
necessary with sedatives, so that sleep may be obtamned and the
appetite recover, obvious sepsis 1s eliminated and local treatment
gwven to the affected joints At the same time the psychological back-~
ground should be 1vestigated. Only then should the question of
more drastic surgical procedures, gold therapy, vaccines or protein
shack be considered

Rest, both mental and physical, 1s most mmportant in the active
phase of rtheumatod arthritis.  The general treatment should not be
unlike that of a case of pulmonary tuberculosis  The diet should be
nounshing and contain plenty of vitamins and calelum, An improve-
ment not infrequently follows a drastic change in the patient’s basic
foods, such as a temporary reduction m meat and increase 1n frus,
salad, green vegetables, preferably uncooked or only lightly cooked,
and plenty of milk  Pain 1s best reheved by local treatment and
aspinn, calcium asptnn or veganin A regular smalt dose of luminal
three times a day 1s helpful 1n some cases

Local treatment 1n the acute stage consists of splintage, which must
be removed daily for treatment by mud packs or other form of heat
and perhaps some gentle effleurage or anodal galvanism. During
this time the joint should be put through as full a range of movement
as can be easily carried out, once 1n each dwection  Sometimes a
little faradsc \| of static of bounng muscles .+
ay be helpful  Relavation of muscle spasm should be obtaned Byv"
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perhaps swelling in a few joints, is arresting progress, The knee
affords a common example of this, when it is so pamful that it pre-
vents even the use of a calliper. A course of deep X-rays, perhaps
three treatments spread over a couple of weeks and followed up by
a simular course six weeks later, will often reduce swelling and, in
particular, remove the pain formerly experienced on the slightest
movement.

Hot baths of various types are used to increase comfort and also
to produce sweating in those not too debihitated, and it is surprising
how some of the frigi-sensitive patients respond to this hydrotherapy.
What would depress one individual will stimulate another, and it is
ths latter effect that 1s to be aimed at. ‘The type of bath and mode
of application must therefore be modified accordingly. As previ-
ously stated, dysfunction of the capillaries of the skin play 2 large
part 1n the rheumatoid syndrome and every effort must be made to
re-educate the latory to heat and cold adjustment.
With this in view, contrast sprays are an important adjuvant, but the
combination of alternating heat and cold must leave the patient with
a glow reaction, neither relaxed nor chilled

Focal sepsis 15 of importance 11 some cases, and especially in the
secondary type of rheumatod arthritis the effect of removal may be
dramatic  The more detailed discussion on likely foct and when to
deal with them 1s mcluded in the chapter on specral treatments, as it
applies equally well to many other rheumatic conditions.

Colonic lavage is employed by some on the grounds that they
believe that infection and toxte absorption is frequently present in the
bowel Where there 15 a hustory of onset or exacerbations, following
bowel 1rregularities, a short course of lavage in conjunction with diet
regimen and regulation of aperients is often helpful.

Transfuston and insulin have been used as a non-specific treatment
for debilitated cases, The patient first receives two transfusions of
500 c ¢ of bload at a week’s interval, and this is followed by a three
weeks’ course of msulin therapy, starting with a dosage of § umts
before lunch and dinner, this dose being rapidly increased to 10 units
twice daly with symultaneous addition of 1 Ib. of glucose to the
patient’s ordmary det.

Transfusior with two pints of packed red cells is of definite help
clinically i those that are anzmic and debihtated. Tt often tem-
poranily rmproves the sedimentation rate and albumen : globulin
ratio, but 1ts permanent effect, as seen in a follow-up of. 50 cases, SiX
months later, was on the general health of the patient and the
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35 23, X-ray of hand showing changes of rheumatoid arthritis and of 2
normal control.  Note osteopotosis and loss of jount space

T 25 Xeray of hand showing Jate shangss 1 sheumatord arthrts,
Note ulnar deviation and subluxanen,
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TiC. 26 Shings and sprngs in treatment of Rheumatoid Arthrttis of shoulders
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Fic 29

Fics 27, 28and 29  Plaster casts for treatment of theumatord hand and
wrist deformity.
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o burn itself out after some three to five years or at puberty. Quite

marked clinical improvement then ensues, the appetite improving,
veight i ing, and, with subsid of swelling and spasm, a
urprising mncrease in movement may then take place.

Treatment, apart from splintage, physiotherapy and orthopedic
rocedures, is disappointing, General to increase resist-
nce and eliminate sepsis are of course indicated The response to
alicylates is neghgible and to gold less satisfactory than mn adult
h ds. ‘Toxic ifestations following aurotherapy are also
1ore common 1n childhood and require careful consideration before
uch treatment is embarked upon.

CLIMACTERIC ARTHRITIS

Chimacteric or villous arthritis has now become a recognised
yndrome, consisting of slight swelling, pain and stiffness, usually
1 the knees, especially after they have been kept for long in one
ositton. The condstion starts in women in whom it is most common
etween the ages of 40 and 50, and in men a decade later It1s
robably a “ form fruste” of rheumatoid with some osteoarthritic
atures also At times it breaks out into a true poly-articular arth-
tis, simlar 1n all respects to rheumatoid disease except for the fact
1t decrease in weght is less frequent. In many cases weight is
creased rather than decreased

Etiology. The etiologic factors are mainly endocrine and were
nsidered to be hypo-ovarian and hypothyrodic, with super-
nposed micro-traumata due to strain, excessive weight, poor pos-
re and prolonged standing, In view of recent work it seems
kely, however, that the adreno-corticotrophic hormone of the
tuitary may be largely responsible.

Pathological. ‘The morbid changes appear to be that of villous
ypertrophy and hyp of the synovial b with no joint
 bone change visible on X-ray, except in the late cases in which
gns of osteo-arthritis may be seen. There 1s usually an associated
se 1n the sedimentatton rate of the blood during the active stages
 the disease

Clinical.  Climacteric arthntis usually commences with 2
iffness of the knees or, more rarely, of the wnsts or fingers The
sability gradually increases and b painful, parti-
larly after a period of rest Difficulty is experienced in walking
swn hill or down steps, and in the more severe cases pain may
strude mto the times of rest ‘The joints become shghtly swollen
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hands and soles of the feet, and calcaneal periostitis are also not
uncommon.

There may be fever of varying degree and the white count and
sedimentation rate may be raised. ‘The complement fixation test,
at zll events unless carried out with specially prepared antigen, 1s
merely misleading. Even under the best conditions it has been found
posittve twenty years after an infection when all signs of activity
have disappeared, and negative when the gonococcus was isolated
from the synovial fluid (Hench, 1939). When carried out in a
laboratory, with the requisite facilities, it is said, however, to give a
positive result i 8o per cent of proven cases,

Exammation of the specimen of urine first passed after the night
will often show some threads or pus cells on centrifuging, and a
smear after prostatic massage will usually show some white cells if
there 15 any infection. For culture special agar broth reinforced
with proteose 15 necessary and the oxidase reaction should be used
for 1dentification of the cocer.

Gonococeal arthritis must be differentiated from rheumatic fever
of adults, gout and sometimes from the more acute form of rheu-
matod arthritis. If the condition is borne in mind the age of the
patient, the absence of reaction to salicylates and examination of the
early morning specimen of urine and of a urethral smear for pus cells
after prostatic massage, will usually provide the dragnosss, but
absence of a history of imfection cannot of course be relied on for
purposes of exclusion.

With early and improved methods of treatment the prognosis is
good 1n the majonity of cases, but a few are very resistant and
progress to a fibrous ankylosis with marked contractures, Cases of
fascutis of the plantar and heel regions are especially difficult to
1mprove by any known form of therapy.

It seems likely that a proportion of gonococcal arthritis cases

lly p into a true rh id state, the gonococcus
itself having disappeared

Treatment. The treatment of gonococcal rheumatism may be
considered under the headings of physical and orthopzdic treat-
ment, chemotherapy and hyperthermy  Sometimes posterior
urethral 1rrigations and prostatic massage are also indrcated.

The orthopadic principles discussed in the chapter on theumatoid
arthnitis should be applied to all cases with joint involvement. The
most valuable physiotherapeutic measures are pelyic and local shc'rt
wave and galvanism, usmg the anode for its soothing and osmotic
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failures will react to combined sulphonamide and hyperthermy but
the risk of the combined treatment, the patient being saturated with
the drug before being placed m the machine, 1s certainly greater,

PosT-DYSENTERIC ARTHRITIS

This condition 1n many ways resembles the gonococeal form, It
18 smd to oceur in about 1-2 per cent, of cases, especially with Shiga
infections, and the onset may be anything from two weeks to several
months after the bowel infection.

Usually one or more of the larger joints are involved, especially
the knees, ankles and elbows, but the specific organism can only
occasionally be solated from the synovial flid A concommitant
conjunctivitis occurs 1 about 50 per cent. of cases.

The joints seldom suppurate and in many cases the leston is peri-
articular, causing an arthralgia with absence of physical signs. The
prognosss 1s good and permanent deformity rarely occurs,

‘The use of sulphaguanidine 1n the treatment of dysentery has
probably reduced the number of cases progressing to arthritis.
‘When 1t does occur the reaction to sulphanilamide or sulphapyridine
1s usually dramatic, salicylates however having no effect.

Tyeuolp FEvER. Rheumatic complications are not common but
they may occur (a) 1n the form of a transient synovitis showing a
pure typhoid infection on culture, (8) as a monarticular arthrtis
with copious effuston imes stretching the ig and causing
disl or with dary infectton and suppuration (c) as a peri-
articular fibrositts, or (4) as spondyhtrs of the Jumber spine. Rheu-
matic manifestations must be differentiated from the more common
suppurative pertostitis )

Any large effuston should be aspirated or any suppurating jomt
drained and washed out. Otherwise general principles of treatment,
as lard down elsewhere, should be followed.

PNEUMOCOCCAL ARTHRITIS. This usually occurs durmg the
second week of pneumonia. It 1s frequently monarticular, im’o}ving
one of the farger joints and results in suppuration in the m:lj(_mty of
cases. Aspration with lavage and sulphapyridine medication are
indicated. The jomnt should be rested in the best posttion from the
point of view of function m case ankylosts occurs, but daily movement
should be mnstituted as soon as the condition permits in order to try
and prevent adhesion formation.

MENINGococoar MantrestaTions. These bear aclose resemblance
ta those of the gonorrheeal type and usually appear in the second week of
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When the synovial membrane is first involved it becomes eedema-
tous and studded with small gelatinous nodules. Later these
become cascous masses which burst into the joint  The process
gradually spreads inwards over the articular cartilage, which becomes
eroded, and the granulation tissue then spreads deeply under the
cartilage, sometimes shelling off necrotic flakes. Occastonally there
is & large effusion of synovial fluid which contains a considerable
amount of fibrin. This may become moulded by the movement of
the jount into the so-called melon-seed bodies More often there is
but little effusion and the bulk of the clinical enlargement is caused
by the extension of the tuberculous process to the pert-articular
structures and by the boggy synovial membrane.

When the tuberculous process starts in the epiphysis there is
usually a gradual eroston of the cartilage from its deep surface, but
occastonally an abscess 1s formed in the bone and this suddenly bursts
into the jomnt, causing an acute reaction which gradually quietens
down and becomes chronte. In a few cases secondary infection with
Pyogenic organtsms occur

Clinical. In children the spine, hip, knee and ankle are most
commonly affected, and 1n adults the elbow, shoulder, wrist and knee.
Females are affected four ttmes more frequently than males The
typical onset 18 instdious with gradual restriction of movement in all
directrons 1 one jotnt, together with pain on jarring  There 1s little
pain 1 the early stages except when an abscess in the epiphysis
bursts into the joint Later, when the cartilage becomes eroded,
* starting pains *’ may awake the patient at night, as an uncoenscious
movement allows the rubbing of the eroded surfaces together setting
up a spasm of the muscles. There 1s usually a doughy white swelling
of the joint, which 13 shightly warmer than that on the opposite side.
Muscle wasting 1s marked. Occasionally there is a large effusion, or
again, crepitus due to melon-seed bodies may be felt. In the later
stages there is shght fever.

X-rays may show a localised osteoparosis, an appearance of widen-
ing of the joint space due to loss of outline, and later narrowing,
pitting, * thimble ” erosions and 2 general woolly appearance. Thfere
may be calafication in the surrounding tissues or signs of formation
of a cold abscess, but sclerosis of bone does not usually occur unless
there has been a secondary infection.

The end result may be complete cure, fibrous adhesions, bony
ankylosis or death associated with cachexia and secondary pyzmic

infection The prognosis depends on the stage at which treatment
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is widening and mcreased calerfication of the subchondral bone
plate, with proliferation of the fibrous tissue in the marrow cavity,
sometimes leading to bone absorption and an appeasance resembling
cyst formatton. There may be some increase 1 synovial fluid and pro-
Iferation of the synovial membrane, but a growing in of pannus over
the cartilage does not occur, and hence ankylosis does not result,
Atthe pmphery of the cartilage, where there is a better blood supply,
there xs a compensatory pmhfemncn of cells with subsequent
and prod of phytes. When the bone wself
is exposed to pressure and fnction, condensation and eburnation
occur  Eventually, as the result of alternate destruction and new
formation, the joint surfaces may become completely altered in shape,
Chinical. Osteo-arthntic changes, obviously of long standing,
are aften found when a patient 1 X-rayed for symptorns of short
duratian, or when a film s taken to nvestigate some unassocrated
candution, such as renal excretion ar carctnoma of the stomach. The
pathologeal changes are often confined to one or two of the farger
weight-bearing jamts or to some goint previously subjected to injury
or disease. The chintcal onset 1s usually msidious, commencing with
pamful tmrtation of certain movements, coupled with some muscular
wasting, This wasting, if severe, causes instability of the jont,
which leads to further trauma, thus setting up 2 vicious etrcle. In
some cases, however, the condition is ushered mn by an attack of
concormtant acute fibrosttis, In a few, severe achung pan, worse
at night—typical bone pam—is the predominant feature and, n
these, Xeray shows cyst m the
canceffous tissue Som:umcs the smaller joints, such as the ter-
mml mter‘phalangenl Jont of the thumb, are affected  In this case
’s nodes, ! new bone at the prowimal
end of the dorsal surface of the distal phalanges, are frequently
found lnmtually they are usually tender and they latar praduce
unsightly hard fixed lings.  When the
Jomt of the big toe 1s mvolved, the condstion of haltue ngdus
results, pan and limitation of dorsiflexson making walking extremely
painful, except with the ard of a metatarsal bar over which the foot
can rock  Sorctmes the onset of the polyarticular form of osteo-
arthesos may be comparatively acute with shght nise i the sedimen-
tation rate, but the age and facies of the patient, the absence of
general systemic symptoms or trophic skin changes, the lack both
of fusiform swelling and osteoparosis on X-ray, usually make the
diagnosis clear
e

’
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Meanwhile diathermy, short-wave or infra-red heat should be
applied and, if 2 hot pool is available, the prescribed exercises should
be carrted out under water to reduce werght-bearing, relax spasm
and improve circulation.

If this regimen fuls to bring relief, more drastic methods must
be employed Where there is severe night pain forage (bone
drilling) may produce a symptomatic cure. If abduction 1s materially
lLimited an adductor tenotomy is often helpful. Where the X-rays
do not show gross changes and pain occurs only on certain move-
ments, a mamipulation under anzsthetic may be indicated, X-ray
treatment 1s frequently advised and, except in those cases with
severe “ bone pain,” there 1s often symptomatic improvement There
1s, however, a danger that this relief from pain may encourage the
indrvidual to use the joint more, with the result that this activity may
actually hasten the disintegration of the cartilage.

The following more drastic surgical procedures require considera-

ton when other methods fail, their application to osteo-arthritis of
the hup joint being chosen for tllustration of their uses In unilateral
cases anarthrodesss, in these days of improved technique, usually gives
the surest and most permanent results, at all events 1n the young and
middle aged When the disease 1s bilateral an arthroplasty with
fiting of a vitallium cup is well worth a trial. 'Whle for those patients
of over seventy years, either a pseudo-arthrosis or trochanteric
osteotomy to correct adduction and improve the mechanics of the
joint, 1s probably best, the latter procedure being the least severe of
these major surgical operations The result of cup arthroplasty
appear to be about 25 per cent. very good and another 35 per cent
good.
Tavernier’s operation of denervation of the hip by section of the
obturator nerve and the nerve to the quadratus femors is wart}l
considering where the patient is unfit for major surgery or if pain is
the only symptom Capsulotomy may also be performed as an
alternative operation. Fixation of the hip with a nail is again useful
where arthroplasty or an extensive arthrodesis is not justified.

‘Where surgery 1s not possible and where other physical methods
fail, crutches are the only answer. A walking caliper is seldom
satisfactory for the aged, who have hittle power to adapt themselves
to this impediment.

CHARCOT'S JOINTS
This 1s a condition of osteo-arthritis run wild. It results from
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a complete sensory loss, such as occurs m tabes dorsalis and
syringomyelia  The abolition of pam removes all protective spasm
of the muscles and all check on movement, so that trauma continues
in ever increasing 2mount until the jomnt becomes completely dis-
orgamsed and subluxated
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deformity varies largely according to the treatment, but, in the
neglected case where rest has not been enforced, there 1s a gradual
imncrease 1 the thoracic curve with flattening of the lumbar region,
The lower part of the chiest is constricted, the abdomen protuberant
and, as the costo-vertebral joints become ankylosed, so the resprra-
tory movements become progressively abdominal in type.

The first site to be affected may be the sacro-thac, lumbar or
upper thoractc regions, but the occipito-atlantoid joints frequently
escape and therefore some movement of the head is retained. There
18 usually, however, fixed flexion in the cervical region and therefore,
1 order to look ahead or upwards, the patient must bend back s
trunk from the hips. The disease may remarn confined to the spine
but spreads to the hip or shoulder joints in about 25 per cent. of
cases  Occastonally the spondylitis may be a part of a generslised
arthntis of the th d type. Not mfrequently the disease pro-
gresses as far as a certain stage, often until the spine 1s completely
ankylosed, and then remains stationary. ‘The pain in the back then
disappears, but root pains or paralytic phenomena are apt to remain
m statu quo  If severe deformity, particularly 1n the form of flesion
of the hips, has been prevented, the patient will be able to hobble
about with a stiff back, but in view of the diminution n resprratory
capacity special care must be taken to avoid resprratory infections, of
which cven the muldest may be of serious consequence Two
special clinical types are sometimes described—the Marie-Strumpell
syndrome of centrifugal spread of the disease from the spine to Ehe
shoulder and hip jounts and the Von Bechterew syndrome with
marked root pans

X-ray when symp first 1s Ttkely to
show no pathological changes, but later a generzhs.ed osteoporosis
1s found and 1s followed by ossification of the spinal lig is

osstfication s often first seen in the capsular ligaments of the arttcular
processes, producing 2 tram-lne effect on the X-ray. Later the
vertebral bodies becomes flattened out at their upper and lower
surfaces and wassted 1n the middle, productng the well-known
bamboo spine. The periphery of the intervertebral disc 15 always
osstfied but the centre of the disc remains unaltered (Figs. 35 m}d 36)
On autopsy, cardiac changes, especially pericarditis and occasionally
aortic and mutral disease is found X
Exammation of the blood in the active phase of the disease shows
2 raised sedimentation rate of about 50 mm, at the end of an hour,
against a normal of 10-15 mm  This is stmular to the ES.R. of
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SPONDYLITIS OSTEO-ARTHRITICA

Etiology. This condution is exactly similar in etiology and
pathology to osteo-arthritis elsewhere. Degenerative changes in the
inter-vertebral discs with secondary esteophyte formatton appear to
be the cause, and repeated slight traumata together with general wear
and tear are of great importance The condition 1s very prevalent
amongst coal-miners who spend much of their time in a stooping
posttion and suffer many small mjuries to their backs. Marked
lordosis may also be a causative factor owing to the excessive weight
borne on the intervertebral facets.

Osteo-arthritis of the spine has been subdivided by some autho-
nities nto two types, hypertrophic spondylitis or marginal poly-
spondyhts with Iipping of the vertebral bodies, and hypertrophic
spondylarthnits or osteo-arthritis of the inter-articular (apophyseal)
joints
The first type, with osteophytes arising from the bodies of the
vertebrz, 15 by far the most common and the sites of election in this
type—C 4-5, T 7-10 and L 3~4 (Shore, 1935)—correspond closely
with the zemith of the spinal curves, where the vertebre are most
prone to slide and rotate on each other. Also the common seg-
mental chnical distribution of osteo-arthritic pain, namely, to the
tip of the shoulder and down to the pomt of insertion of the deltoid
m arthritts of the neck, and to the front and lateral aspect of the
thighs when referred from the lumbar region, suggests these same
positions of noxious origin (Fletcher, 1945). .

Collins does not consider that this type is a true osteoarthritis, but
that the osteophytes are only secondary to disc changes

In arthntis of the inter-artrcular joints, however, the most com-
monly affected regions are nearer the junction than zenith of the
spinal curves, C 7 T 5 and L 2-4, or else, when unilateral they lie
on the concave side of a scoliosss.  This type appears only a rare
cause of typical osteo-arthritic spinal pain. .

Clinical, The subject in this form of spondyliExs is agamn
frequently of the male sex, but 1s considerably older than in the anky-
losing type, the majority of cases occurring between the ages of forty
and seventy, and most frequently of all between fifty and sixty.
Symptoms do not usually occus wnil Jate in the diseese when well-
marked osteo-arthritic changes are already present The pattent
finds that he is becoming a httle stiff and experiences sharp twinges
of pain on certain movements, but these pains are not severe, and
Incapacitation oceurs only as a result of pressure on nerve roots or
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on the cord 1tself. On X-ray examination osteo~arthritic ipping 18
seen to be well marked and may be so far advanced that fusion of

may cause pl Lyl but this is unusual as
they are usually curved a\vay from the planc of the jont These
appearances are often discovered on routine X-ray examunation for
some condition unassociated with the spine or when there is a con-
comutdnt attack of acute lumbar fibrositis

On examnation of 10,000 post-mortem specimens, osteophytes
were found even in the younger age groups—in 11 per cent. between
the ages of twenty and thirty, 10 3b per cent between thuty and
forty, 1 78 per cent, between forty and fifty, and in g3 per cent
those over fifty {Schmorl and Junghanns, 1932)

Treatment. Osteo-arthritic spondylitis often calls for no treat-
ment unless mpping of nerve roots hns caused the onset of pan In
this case a support may be called for, but usually smprovement
occurs with douche massage, exercises 1n a hot bath, local radiant
heat and diathermy  These procedures improve the nutrition of the
spine, cause relaxauon of spasm 1n the muscles, and rehieve any
associated fibrositis, and hence may frequently bring about a
symptomatic cure, although, of course, the bony changes remain
unaltered
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ndividual is restricted as a whole, the purine-forming fraction

ing d, the ion and bly formation of

urie acid 1s reduced.

Another abnormality in gouty patients is a deficiency of excretion
of 17-Ketosteroids

Just before an acute attack of gout there is a falling off of urate

excretion as estimated by the urate: creatinine ratio in the urine,
sodium chloride excretion increases and there is a tendency for the
blood cholesterol and uric acid to rise. Administration of the
adreno-corticotrophic hormone of the anterior pituitary (A.C.T.H.)
or of cortisone pound E acetate) i drately reverses this pro-
cess, causing 2 marked excretion of urates and in the case of A C.T.H.
of 17-Ketosteroids and retention of salt and the attack is prevented
and cut short. Four days after the hormone is stopped there is,
however, a withdrawal phenomenon and all the prodromal chemical
changes of gout occur, culminating 1n a severe attack This can,
however, be p d by colchinine administration, which is thought
to stimulate the anterior pituitary (Wolfson, 1949) (Fig. 41). (See
also Chapter ITI' ) X

Etiology. A history of gout in the forebears of patients is
described 1n different sertes as from 22 per cent, to 70 per cent. A
famihal incidence has also been noticed, for instance three brothers
were affected, though neither parents nor grandparents were hnown
to have been sufferers. Males are afflicted more than females in at
least the ratio of 10 : 1. Talbot (1946) has explained the hereditary
aspect of gout by finding that 25 per cent. of the families of those
with gout have a rased plasma uric actd, whether or not they them-
selves have gout, and also that of these individuals, 8o per cent. are
the male members,

Wolfson has put forward the theory that gouty patients have a
hered: d to produce an 1 and which regu-
lates hyperuriceemia and helps to explain the sex and age incidence of
clinteal gout (Fig. 40). He also showed an impaired ability of gouty
subjects to respond to those stimuli which shquld produce 1f-
oxysteroids (cortisone, etc ) promptly. This explains how any stress
swhich should stumulate the snterios pituitary and adrenat cortex will
‘enct 1n gout to cause an acute episode. These theories are further
discussed in Chapter I11.

In one series of 54 cases (Gibson and Kersley, 1938) the youngest
sufferer was twenty-one, and in as many as 36 per cent the age
>f onset was between twenty and thirty.







PLATE XV1I

Tie. 37

FiGs, 36 and 37 Photo of a plaster bed wth roller skate screws snserted
at site of spondylitic deformity so as to allow gradual cagrection
(see text)



Tz 38, Phota of spond) litic showing farrls well corrected posture and
the fitting of a Goldthwarte brace
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Lead intoxication has been quoted in as high a percentage as 25
o . PRI Ve Taanl e

teeth, Worry and trauma, either by injury or chull, act as triggers
in initiating an attack. Idiosyncrasy to certam specific foods or
drinks 1s, however, the commonest of the causes that can be
eliminated

Sexual mtercoutse 18 also a common trigger 1 provoking an
attack and like the other factors first mentioned, probably acts as a
stress, cathing for cort: d output, which ding to Wolfson,
is probably deficient in gout.

"There 15 much to substantiate the quotation from Hedylus Greek
Anthology that ** The daughter of mb relaxing Baccus and limb
relaxing Venus is limb relaxing gout,”

"The incidence of gout 13 greater 1n those of Nordic descent but, 1n
view of the climatic conditions and habits of lfe which prevail
amongst this type, 1t 1s doubtful whether this can be considered as a
true racial charactenstic. Negroes when placed in similar circum-
stances are by no means 1mmuae to the condition  Why gout is so
rate in Scotland, compared to the rest of Great Bntan, is an
interesting problem

Morbid Anatomy. The site where urates are first deposited 1s
vsually 1n the matrx of the articular carulage of a joint just below
the surface but, as the condition becomes more extensive, the
crystals are laid down 1n the bone tself and in the peri-articular
structures causing some general hyperzmia and thickening of the
synovial membrane. In tatro, the crystals may be dissolved out of
these structures, leaving but Iittle trace of their presence, and a
simular sequence of events can occur during hfe,

Tophy, accumulations of sedmum and calcium biurate 1n a connec-
tive tissue and mucinous matrix, are deposited, not only in the region
of the jounts, but also 1n the pinna of the ear, in the upper and lower
eyelid, in the cartilage of the nose, in bursz and in tendon sheaths,

Glinical, The diagnosis of an acute attack of gout is not difficult 3
1t usually occurs without warning, but may have been preceded by
some particular indiscretion of diet or over-fatigue. Typicaily the

IS I
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regimen of moderation in all things and to undergo periodic courses
of elimnative treatment.

Treatment. The treatment of gout may be subdivided into
general hygiene, internal medication and physio-therapy. Under the
first category the question of dietetics both in regard to quality and
quantity 1s of prime impartance. Foods which contam large quan-
tities of purines, such as sweetbreads, fish roes, tripe, whitebait,
sardines, hver and kidney should be forbidden, Beverages, such as
strong tea, coffee or cocoa, meat extractives and all forms of alcohol
are bad, but small quantities of whisky, gin, light red and white
wines and crder may be allowed in less severe cases. Any food which
the patient knows is liable to cause dyspepsia must be forbidder, and
equally important the total caloric value of the diet should be reduced
by cutting down carbohydrates and fats There is no harm in
ordinary red meats in moderation so lang as there is no concomitant
hyperpiests.

It must be realised, however, that-apart from these general
dietetic rules, idtosyncrasy to certamn foods is of great importance,
and, 1n gout, the old saying that * one man’s meat is another man’s
potson ' 1s particularly true,

The bowels should be kept well open with a small dose of salts m
the morning and diuresis should be encouraged with copious soft
drinks. Exercise 1s of great benefit, and a regular round of golf 1s to
be encouraged, although over-fatigue and exposure to severe cold is
bad. Any obvious septic focus should, if possible, be removed

[

L v
admumstration 1s then stopped for twelve hours and started agun
with, or without, aspirin three times a day. Each patient §hould
know his own tolerance to this drug and be able to work out his own
best dosage. Cases of acute colchicne poisoning have been recorded,
but they are very rare and probably due to an idiosyncrasy. 3

As stated before, A.C T.H. in the dose of 25-50 mgm. or cortisone,
will also cut short an attack of gout within four hours and, when
followed by colchicine to prevent withdrawal phenomena, will pro-
bably become the stock treatment of acute gout m the future.

1n the stage between the attacks, colchicine 1s sull very \aluab}c n
P P . £ teadl o110 g times

+ romany
18. three
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Gando (1945) however subdsvides pain into only two marn types,
superficial cutanecus pain, pricking or burning in character accord-
ing 1o the duration of the stimutus, well focahsed and stimulating m
its effect, and deep musclc pain, achung tn character‘ poorly localised
and when deep d with n radiating
according to the embryonic segmental pamm and producmng a
depressmt effect on the urgamsm asa \\hu}c P:un produced by an

imtant injected sub Y m ter between
the two types, while visceral pam 1s of the deep vanety only,
The mech of pasm production 1s 45 yet undecided, We know

that scar tissue, whether fol)owmg trauma or infection, may be the
site of ** theumatic ™ pains varying with the weather But with what
factor in the weather we do not know~perhaps the hittle studied,
electrical potential affects the wntability of nervous tissue ?

Copeman and Ackerman (1944} have described 2 normal basic
pattern of fat in the superficral fascra corresponding with the
common sites of fibrositic tendemess  They consider that tension
in this fat, together with herniation of lobules through weak places
in the fascta, may be the cause of so-cafled myalgnc spots  They are
found Like Etiott’s arcas of muscle spasm in the extensor muscles,
along the supra-spinatus tendon, 1n the border of the trapezius,
the pinalis and m the sup 1 gluteal fasca just below the
crest of slium.  Inyecttons of novocaine will eften remove symptoms
of, more reliably, excsion of a prece of fatry tissue from such an
area, though ty and 1ly the fatty ussue may
appear perfectly normal will often remove symptoms even m obdur~
ate cases

Enmtt (194.4) has recently carned out work throwing some light
on ) I aspect of the of pan in fibrosttis
Observmg the disappearance of certain * fibrosstie * nodules under
an anmsthetic, he went on to measure electrical reactrons and tem-
Perature variations in tender spots ausing 1n muscles m postural
strain, psychogenic myalgias and nerve root writation caused by disc
fesions and the pressure of tumours He found that localised tender
areas in affected muscles showed not only a hyper-irntability, but
also, 10 many cases, there was @ contnuous discharge of action
Potentials at 2 rate of about cight to twelve per second  This was
abalished by procane snjection, with selief of pamn which lasted for
several months, even in one case where the irritatton was due to a
spal tumour. The type of electrical reaction was suggestive of an
nvoluntary spasm of small groups of muscle fibres
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muscles and posterior sacro-iliac ligaments act as ** tngger potats
of referred pam  I{ pressure is applied at these pomnts, pan is fels
1n some part of the distribution of the sciattc nerve ; and iof these
pounts are anwesthetised, a temporary cure of the condition often
results P cures following tnjection of soll at these
posnts are more the result of freemg fascial planes and tupturing
small adhesions than the effect of the chemjcal action of the solution
myected  Referred pan may be very severe, but 13 not usually
assocrated with such marked wasting or paresss as that sometimes
found when direct pressure 1s the cause, Moreover, the sensory
dustribution may be helpful in the problem of localisation
Drrect Pressure. Direct pressure may oceur on the cord or roots,
when the pain will be segmental i distrbution, or on the plevus or
scmuc trunk, Du’cct pressure may occur on thc cord as the result of
lous changes, syphil or an
evpussed aucleus pulposus of an intervertebral disc, and 15 often
assactated with some parests, segmental anzsthesia, C $ F, changes,
etc. The nerve roots may be rrrtated by similar processes, and also
by spondylitte and fibrosite changes and hypertrophy of the liga-
menta flava (Watson Jones, rg37). The fifth lumbar root {to the

often mahgnant, of the rectum, prostate or uterus, but if the nesve
is already m 2 state of wrtation, even a httle overloading of the
tectum will resultin pam. The trunk, especially as 1t passes into the
gluteal region below the pyrdormis muscle (Fretberg, 1936) and
throughaut the rest of its course, may be involved n a fibrositie
process ot may be pressed upon by a band (Rendle Shert, 1936)

In view of the prevailing mnterest in mutervertebral disc lessons i
relation to scrabie pam, 3 more critical review of the evidence is
sndicated  Beadle (1931) found evidence of a nucleus pulposus pro-
Iapsed backwards {in about go per cent. of cases 1n the fow lumbar
region) in 3§ per cent of post-morterns, but the protrusions were
usually fhi te produce Peanybacker and
S)munds 33 previously stated, connider that the majority of chrome
scuatics are due to such lestons and the former has verified their
Presence i 150 cases at operation The more conservatise observers
think that 2 prn!rudmg disc is a factor 1n 15-25 per cent of chronic
cases Thete is no path signor of the condati
but fow back pain, sometimes after a strain or anjury, followed fater

»s
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patient can bear, feft on for fifteen minutes and then sponged off
with hot water, 3t 13 not at ths stage that spa treatment has its
greatest value  Even more important in the very acufe eatly stages
is complete rest, and unless spa treatment and complete rest are
compatible, then the litter should have prority. A little fater,
massage te the sacro-iliac and gluteal region, at first vesy light and
ing deeper, 15 luable, but much d i5

nccdcd to decide at what stage thus 1s indicated, That the massage
be of a really high standard 15 essential for treatment at this stage,
and be it noted 3 good masseuse 1s born, not made  About this tme
3 sechnmng bath at a temperature of 100° F, with low-pressuse
under-water douching at 105° F, 15 a useful adjuvant, and this is
followed up by exercises and sometimes gentle mantpulation 1o a hot
pool, into which the attendant descends with the patient At first
the maripulation 1s confined to the lumbar region, with rotatianal
exercises for the sacro-thac joints, Iatcr to be followed by gentle
c-f the h by extension of the knee mlh the l)ngh

.+ d,

Mobil under an 15 only i d a (hrs stage
when pamn occurs only on thus or
torsion as the restricting factor,

The manipulation should take the form of flewon and hyper-
extension of the lumbar region and, most smportant of all, rotaton,
Pitkin and Phc:s:mt (1936) aseribe the benefit obtamed from this

lizc shp  Watson-Jones (r937),
however, hys stress on Re‘(mg the tup with the knee extended, and
states that the benefit sometimes observed 1s due to freeing the ham-
strangs, which may become bound down to the deeper structures

After this procedure the patient is kept in bed for two days, and
then allowed up with a sacro-liac belt, or, what 1s often equally
satisfactory, a stnp of non-elastic 14-in webbing buckled tightly
around below the ibac crests.  Sometimes a stip of chamors leather
between the legs 18 necessary to keep the belt in position.

At the same time an eprdural injection of 80 c.c sahine may be
made (Slot, 1936}, the latter probably acting by virtue of the sudden
distension breaking down minute fibrositic adhesions  The wjection
ts gtven with a lumbar puncture needle, which 1< plunged thraugh
the hgaments and then upwards into the sacral forzmen. When 7
situ, without using undue pressure, a large quantity of saline can be
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2. Dieterics

‘The exploitation of diet and nature cures has been a fertle field
or the charlatan, The importance of diet cannot however be denied
n sprte of the fact that it is difficult to lay down defimite rules This
s because 1dtosyncrasy to particular foods 1s an important factor,
ne man's meat often being another man's poison. Reduction in
tarchy foods and increase 1 uncooked vegetables and fruit has been
xdvocated (Hare, 1936), and deﬁcxcncy of vitamins A, C, and per-

[Ny Dana frmam)l ag af rmnnotancs in came

ish-roes) should be reduced  Reduction tn body weight, by general
restriction 1 quantity of food, and especiaily of sugar, bread, toast
and potatoes, may be very helpful m gout, fibrositis, the cimacteric
type of arthnitis and osteo-arthriis  The patient 13 often assisted
in keeping to the regimen by starting with a short fast and then by
adhering to an exact diet, which should not be over-stimulating to the
appetite.  Flunds should be taken between and not with the meals.
In spondylitis and rheumatord arthnitis, a change in deet 18 often
helpful, but the new diet must be nounshing and contain all the
necessary vitamins and mineral elements. When there 15 any sug-
gestion of gall-bladder dysfunction, limytation of fats and yolk of
egg 1s indicated. (See also Chapter on Gout)

3. FocaL Stesis

Non-specific infection as an etiologic factor has already been dis~
cussed 'The commonest sites of sepsis are the teeth, sinuses, tonsils,
prostate, cervix, gall-bladder and appendix In deciding on the
likehhood of an infecuve factor and the need for radical measures,
the type of rheumatism and the history of onset in relation to an
infectson must both be considered A ten to fourteen days’ interval
between their onset 1s extremely suggestive that the infection may
be of etiofogic sigrficance, as is a shight flare up following interference
with the suspected focus.

‘The Teeth. Perhaps the most difficult decistons occur with
regard to the teeth. Conservative treatment by massage of the gums
with a tooth-pick, 1odine and arsemic application and romsation
should be tned for open 1nfecuions of the gums, but apical granulo-
mata, dental cysts, infected retained roots and mfected unerupted
teeth always require radical measures. Infection may oceur 1n the
pulp following deep caries but the pulpitis in itself gives no radio.
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The Reclining Bath, 1In balneology it is & common prastice to
start treatment with a simple rechning bath at s temperature of
about 101° F., with an under-water douche at 104° F., for about
thurty munutes. Thas is followed by 2 restin a light pack of hot
towels for twenty to sixty minutes, The patient's reactions are then
observed, One patient may sweat a great deal and feel very tited
after the treatment, another may feel hot without sueating, and a
third may say that the bath has bucked him up and that it seemed
quite cool. This trnial bath will be of great assistance in prescribing
details of further treatment and assessing the Iikely future reactions
of the indvidual.

In all cases the patient should be told to “ take things slow ”
duning a course of treatment, and especially just after 2 general
treatment  These should not usually be given more than three
times per week and are, 23 a rule, best interspersed with foca
massage, efectro-therapy, mud, ete.

The pack after a bath may consist only of a hot sheet or of 2
varying number of hot towels, wound around the extremities and
bady The patient lies comfortably on a couch and a cold compress
15 often with advantage placed around the head. While in the pack,
flurds should he given, preferably hat, in order 1o promote sweating
and replace Auids lost.

The Deep Fool ie - -
at about yo1° F . .
patient and the cosweis {298, 51} When the patient
15 severely crippled he is lowered in on a “ gantry,” a series of
shings run out aver the bath and let down by some winch or hydraulic
mechamsm, He may remain in these shngs, only those being
removed that impede the exercising of the part under trestment,
or, now the force of gravity is reduced, he may be sble to 5‘“"1‘1
supported by parsllel bars running across the pool There is usm}: y
2 douche pipe connected to @ hot and cold mixing chamber -"”d; 5
15 used at 2 temperature shghtly higher than the bath .fDr it c;-
water massage, It has 2 useful prepatatory cﬂ'cc:r in r:la:xmg m‘;:lc e
spasm, After douching, the patientis instructed in exercises, wal king
re-education or his joints are put through their range of passive,
assisted or resssted ts, as indicated on }us‘ Fum circulas
During the trestrent the hot water easures the maximum ci
tion and muscular refaxation i the part. Heating of the “';;" ":fz
be carried cut by steam, and in one Middl‘e East Mdn:;y 03ps ;.
3 pipe from a steam steriliser was satfactorily used for this puspos

"
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junction with hot baths for weight reduction. There are two main
methods : the Aix type of treatment, in which the patient sits on a
stool and the masseur carries a hose over his shoulder which he
plays on the part while he works (Fig. 52), and the Vichy method
Here the patient lies on a rubber-covered slab while an overhead
spray of water descends during the massage treatment.

The Needle Spray consists of a cage of pipes, perforated sa that 2
spray of water 1s directed on to the patient, who stands 1n the centre.
It may be used as a cleansing or freshening shower after any treat-
ment, as a preliminary to a sweating treatment such as a vapour bath
when a patient sweats with difficulty, and, by using contrasting
temperatures, as a stimulant and to prevent heat exhaustion. For 2
patient who cannot sweat easily a spray down at 103° F., a vapour
bath and then a spray at 103°-104° F. reduced gradually to 101°F.,
followed by 2 pack of hot towels, will usually produce the desired
effect  As a stimulant and in order to re-educate the skin capillaries
n rheumatic condttions, the shower is varied from about 80°~104° F.,
the range being regulated with the object of producing a final
exhilarating reaction. The patient must not be left either feeling
hmp or chilled.

The Scotch Douche consists of two hose pipes, one carrymg hot
and the other cold water For its most stimulating effect 1t should
be applied at high pressure in a fine jet up and down the spine, using
the hoses alternately. The range of temperature a patient can stand
vares greatly with the indivdual, and 1t must be regulated to
produce the optimum reaction as in the use of the needle spray. The
stimulation 1s partly due to the contrast of the heat and cold and
partly to percusston effect.

A Mud Pack, applied as a form of local heat, is one of the most
soothing of physical treatments. The pressure on the tissues of the
weight of the mud seems to assist m this  The mud must be of 2
homogeneous consistency that will adhere together and mould round
the part, and 1t must retam its heat. Fuller’s earth mixed with hot
water, or, better still, heated, fulfils these requi quite
well, and phystcally bears close resemblance to maost of the naturiff
peloids  No exact temperature 15 as a rule prescribed, this .d:tal]
being left to the technictan as the sensitivity of the skin of individuals
varies somuch It 1s usually advisable to apply the mud as hot as the
patient can comfortably bear it, and after the pack there should bea
distinct erythema  The temperature of the mud is usually found to
be 1n the neighbourhood of 120°-125° F,, and a layer at least 2 or
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3 ins, thick shoutd be applied and left in sitw for about twenty
minutes.  Mud is used as a soothing appheation for painful joints
and - esyecmﬂy valuable in some cases of rheumatic neuritis. Its

is 2 useful preparation for passve and if 2
more stimulanung eﬁ:ct is desired 1t may be followed b) commst hat
and cold douchung, € hesia 1s 2 cont d to

ats use.

As 2 substitute for mud hot sand may be employed, and this can
easily be heated over a pnimus stave when electricity is not avalable,
as 13 occasionally the case in war ume

Paraffin Wax. An excellent method of applying heat to the
extremities 18 by means of a wax bath. A parafiin wax, of melting
point 110° F., is used at 110°-125° F., and the part immersed m 1t five
or six tunes.  After removal st 15 wrapped in jaconette and wool or 2
towel for twenty to thirty munutes. Durmg all this time the shin
continues to sweat under the wax, which 15 afterwards peeled off,
and can be used again  The bath should be thermosiatically con-
trofled in order to remove the risk of fire or explosions of vapour

Hot A and Steam Baths  Under the category of steam heating
come Vapour and Russtan baths, the latter only differing 1n that the
whole persan, cluding his head, 13 1r & steam-filled room  The
vapour bath consists of a cabinet from which the patent’s head
protrudes  The bath is usually given at 2 temperature up to about
160° F. for {rom ten to thirty minutes, and a cold compress is placed
around the patient’s head. Tt is particufarly useful for those who
sweat with difficulty, whea it should be preceded by a spray at 103° F
and followed by one at 104° F. gradually reduced to ror® F., and
then by 2 hot pack and hot drinks

1t 15 also valuable for cases of gout, as it is less likely to provoke
an acute amtk lhu\ other fonm of general heat  Any tendency to

a contra-i

Grevalle lml aur and radiant heat $ull-length baths are given with
much the same precautions as the vapour bath, but the temperature
may be raised to the neighbourhood of 320° F.

The Turkish Both consists of a series of rooms at different tem-
peratures through whuch the patient passes, The treatment 13
usuafly accompanied by some massage and a spray.

Plombidre Donches and colonic irrigation differ from enemata in
that 2 comparatvely large amount of non-irntant flwd s slowly
fntroduced nto the fower bowel By the Plombidre method there

are usudliy Ywo wastungs of 1-3 pirits eacn usudiiy fiven  “Water
s
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Sod. Bic. or Pot. Permang, Solution js slowly run into the rectum
at a temperature of 101°~103° F., care being taken to exclude any air,
The patient retains the fuid for up to ten minutes, lying first on one
side and then on the other. The evacuation is examined and 2
second washing carried out,  Usually the treatment is followed bya
reclining bath at 100° F. with a * Tivoli " rose spray under-water
douche at 104° F. on the abdomen. This helps to freshen the
individual and to allay any colic if the bowel is unduly sensitive,

In continuous colonic nrrigation, a two-way tube is inserted into
the rectum and, as the fluid enters by the centre tube, it may flow
away between the inner and outer tubes, The difference 1 the
results and relative comfort of the two proceedings depend lasgely
on the exact technique emplayed,

This type of treatment is found vseful in conjunction with reguls-
tion of diet, apertents, exercise and habit training in cases of chronic
constipation, chromie colitis and certain rheumatic and totic cases,
when there is 2 history of past bawel trouble, and especially where
exacerbations of theumatism eoincide with attacks of irregularity of
the bowels.

The ials of hydrotherapy for any P
constst of (1) a small paol or Hubbard tank, (2) a spray massige
table, and (3) two hoses with some mixing system for the hot and
cold water to each, so that contrast sprays at any desired temperature

can be given.

5 PN

5. ELECTROTHERAPY

Physical Principles, The laws governing the dz‘suibmmg of
electricity may 1n many cases be hkened to those t)za: govern hy’ t0-
dynamics. EALF. is the ' head ** of water, the difference b:n\’;;n
the fevel of “ potential * in two tanks connected by a pipe. t:
diameter of the pipe is the resistance and the resultant flow of wa Ed
the current, E.MLF is measured in volts, the resistance in chms 29
the current in amperes. )

1’“(:Zm'rcm passes Ii)rx a solid conductor Ir9m atom to atoat, bmf’:;\ :
fluid containing a salt it travels with the fons, into \\'hlsh pnét omm5
salt solution is dissociated. ‘Thus tn a saline solution, I\s(}'ll ;C i
broken up into Nu and Cl, and, when a current is passed, m; 2
migrate to the Kathode or negative pole snd Clto the A; 1 the

“Types of Current. Currents may be grouped accor mgmabpd
physical classifications or their medical uses. By the former

(see diagrams) they are classified as :—
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() Direct continuous flow or galvanic.

{B) Direct mterrupted (1) slow interruption by s metronome ;
(2) Leduc vamable intetruption: (3) surged galvamc current;
{4} Morton wave ; and {5) static mduced currents,

{C) Alternating currents : (1) infrequent alternation by a metro-
nome reverser; (2) sinusoidal, (3) faradic; (4) lugh frequency
(ncluding diathermy and short-wave).

PN LTI

{A) Direct contnuous galvamic current used for destruction of
tissue, tomsation, counter-irrtation and other specific tssue
effects

(B) Low voltage varying currents which mclude slow mterrupted
and reversed currents, Ledue, surged galvanic, sinusordal, faradic
and remittent currents They are used for nerve and muscle
stimulation and tesung.

(C) High frequency currents used for heating and counteramta-
tion,

{D) Static machme currents, for obtaming contraction of deep
muscles

(A} The Galvanic Currents. A direct and continuous flow of
electncaty 1s called a galvame current  In medical treatment 1t has
three main uses, the destruction of tissue by dectmlysxs or surg:ul
1wmsaton, specific medical and
for counter-itritant, osmotc and analgesic cﬁccts

Electrolysts depends on the chemical destruction of tissues by the
hberation from saft m soluuon, of caustic soda at the kathode and
hydrochloric acid or zine chlonde at the anode, when a current 53
passed through electrodes in contact with or embedded 1n the skin
or mucous membranes of the body

B .. Teborton

2§ cndne s nens AF s v
except for its termmnal § in. 15 msmed into the tissues at these
sites A current of about 6 mithamps 1s then passed thraugh the
needle for about ten minutes

In tonic medication the principle 15 to repel into the tissues
certan 10ns applied to the skin or mucous membrane  Special
mention should be made here of tonmation with Austamne  An
ointment contamning histamne 38 smeared over the area 1o be treated
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Sod Bic or Pot. Permang. Solution is slowly run into the rectum
at a temperature of 101°-103° ., care being taken to exclude any air,
The patient retains the fluid for up to ten minutes, lying first on one
side and then on the other. The evacuation is examined and a
second washing carried out.  Usually the treatment is folfowed by a
rechning bath at yoo® F, with a * Tivoli ”* rose spray under-water
douche at 104° F on the abdomen. This helps to freshen the
individual and to allay any colic if the bowel is unduly sensitive.

In contmnuous colonie irrigation, & two-way tube is inserted into
the sectum and, as the flwd enters by the centre tube, it may fow
away between the inner and outer tubes. The difference in the
results and relative comfort of the two praceedings depend fargely
on the exact technique employed.

This type of treatment 15 found useful in conjunction with regula~
tion of diet, aperients, exercise and habit training in cases of chronic
constipation, chronic colitis and certain rheumatic and toxic cases,
when there 15 a history of past bowel trouble, and especially where
exacerbations of rheumatism coincide with attacks of irrcgularity of
the bowels.

The Is of hydrotherapy for any i3
consist of (1) a small pool or Hubbard tank, {2) a spray massage
table, and (3) two hoses with some mixing system for the hot and
cold water to each, so that contrast sprays at any desired temperature
can be given

1 " 1

§. ELECTROTHERAPY

Physical Principl The laws g ing the distribution of
electricity may in many cases be likened to those that gavern hydro-
dynamics E.M F. is the “ head ** of water, the difference between
the level of * patential * in two tarks connected by a pipe. The
duameter of the pipe is the resistance and the resultant flow of water
the current.  E.M.F is measured in volts, the resistance in ohms and
the current in amperes,

Current passes in 2 solid conductor from atom to atom, but ina
fluid containing a salt it travels with the jons, into which part of the
salt solutron is dissocrated. Thus in a saline solution, NaCl becomes
broken up into Na and Cl, and, when 2 current is passed, the Na jons
migrate to the Kathode or negative pole and Cl to the Anode.

Types of Current. Currents may be grouped according to theit
physical classifications or their medical uses. By the former method
(see diagrams) they are classified ag
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{A) Direct continuous flow or galvanic,

{B) Dircct interrupted (1) slow interruption by a metronome ;
{2) Leduc variable interruption; (3) surged galvanic current,
(4) Morton wave ; and (5) static induced currents,

(C) Alternating currents : (1) infrequent alternation by a metro-
nome reverser; (2) sinusoidal, (3) faradic; (4) hgh frequency
(mcludmg dmhcm\y and short-wave).

(D) R : (1) gab dal; (2) galvano-farad

If grouped nccordmg to their main uses in treatment, and thls is
how they will be discussed, they are :—

{4) Direct continuous galvanic current used for destruction of
tissue, lomisation, counter-rrmtation and other specific tissue
effects

(B) Low voltage varymng currents which include slow interrupted
and reversed currents, Leduc, surged galvanic, sinusoidal, faradic
and remittent currents They are used for nerve and muscle
stimulation and testing.

(C) High frequency currents vsed for heating and countet-irmta-
tion

(D) Static machine currents, for obtaining contraction of deep
muscles

(A) The Galtanic Currents, A direct and continuous flow of
electricity 15 called a galvanic current, In medical treatment it has
three main uses, the d of tissue by el or surgical
1omsation, specific medical i and pecifi
far counter-irrtant, osmotc and analgesic effects

Electrolysis depends on the chemical destruction of tissues by the
liberation from salt 1n solution, of caustic soda at the kathode and
hydrochlonc acid or zine chlonide at the anode, when a current 1s
passed through electrodes n contact with or embedded 1n the skin
or mucous membranes of the body

A special type of electrolysis 1s used under the name of acupunc-
ture for fibrositis, Sensiive spots are localised by means of faradic
stimulation, a tocal anzsthetic 1s injected and then a needle msulated
except for 1ts terminal § . 1s inserted into the tissues at these
sites A current of abowt 6 rmlthamps 1s then passed through the
needle for about ten minutes

In 1omc medication the principle 1s to repel into the tissues
certain 10ns apphed to the skin or mucous membrane. Special
mention should be made here of iomsation with hestamme  An
owmtraent contatng huistarmuine 13 smeared over the area to be treated

1
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and the anodal pad then applied. For the first treatment about
5 amps. for five minutes is usually sufficient, but the dosage is usually
pushed untdl erther a shght general flushing ar the skin with a feeling
of warmth or slight headache is experienced by the patient. This
dosage will produce 2 marked counter-irritant effect locally, together
with a weal uader the pad, It is used as a treatment for a number of
rheumatic conditions, Choline derivatives such as mechalyl are
also used o produce a similar but somewhat milder effect.

A galvamic current is usually applied by placing two metal elec-
trodes on a thick, smooth pad of lint wrung out in ¥ or 2 per cent.
salne and bandaged to the part to be treated.

As an alternative to padded electrodes, cells of a Schaee bath
may be used.

The effect of a galvanic current is three-fold: (a) Counter-
irritant, the reaction sometimes being more marked at the kathode.
(b} By osmosis tissue flnds tend to pass away from the anode
towards the kathode, This is sometimes calfed kataphoresis.
{c} A constant current also affects the sensitivity of nerve-endings
by a process called electrotonus. The anode is soothing and the
kathode dati It may be d from the above that for
an acute painful swelling anodal gatvanism is indicated, while for
more chronic thickenings it is often best to use the kathode as the
active electrode

(B) Low Voltage Varying Currents. These are used almost
entirely to stimnfate the excitable tissue of the body, nerves and
muscles, in order to build them up or re-educate them, to improve
ctrculation, and for muscle-nerve tests. When a current is passed
through 2 normal hmb, every time the current is made or broken
the motor nerves are stimulated and the muscles contract  As the
rate of make and break increases from about two to fifty per second,
the coniraction instead of relaxing completely gradually becomes
tetanic. After a peripheral nerve has been cut and degeneration has
set 1n, only the muscle itself is stimulated and for this a freq of
below two per second 13 required,

A Sinusoidal Current usually alternates with a frequency of about
fifty and hence causes a tetanic contraction of normat muscles unless
interrupted or surged It may be obtamed from an A C. main
through 2 static transformer, as this removes the sisk of shock and
should reduce the E.M F. to about fifty volts.

An mterrupted or surged sinusoidal carrent is used for ftrﬁngthc"n-

NN ) , or

ing muscles, imp g
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of for caves of chronic
“ neuriﬁs ”

The production of a faradic current depends on the principle of
nduction.  When two cails are placed near exch ather and 2 current
18 passed through atee, there is 4 current of very short durstion
induced in the other when the curtent in the first or primary 18 made
and when it 19 broken,

A faradic corrent can be used an most cases for Jocal treatment a3
a sub for the and the apy required 13 much
more portable, It 15 valuable i the treatment of any muscle weak-
fiess and n conjunction with mampulateve treatment.  Some
chinienans use it with success in the treatment of Jumbago, bath to
ease the condition and to Tocate pamful areas with a view to injection

{C} High Frequency Currents A hugh frequency current 12 2
current that alternates 5o Fapidly that nenvous tissue s not stmu-
fated.  Tlus requires x frequency of at least goo,000 tumes per
second, the A C. on the man bang nat more thin soo

High frequency currents can be clasmified for medical purpases
under the following headings —

{1} Long m}ymxy h 500,000-2,000,000,
and wave-length 6a0-150 metres It is used for heating for medical
purposes with a voltage of sbout 130 and amperage of about 3, and
for surgery with a hugher amperage with which tissues can be
destroyed or * cut.” The patient 1s placed er the resonatar circut

(2) Iigh Frequency, 5o called, 13 a current sumudar to the above
but with a much hugher voltage and fower amperage, and is used
largely as a counter-irntant,

{3} Short twave therapy has a frequency 10,000,000-100,000,000,
and wave-length 10-3 metres  Local but penetrating heat may be
applied by placing the patient n the “ field ” between but uncan-
nected to the electrodes, and then a 6-metre wave-length 8 most
usual. Alternatively, the patient may be heated by induction, the
method generally used for hyperthermy and 1n this case a wave-
1 =% € 20 metres 15 more suable,

==« va far the formation of HF currents

and

. amarare
by . s
< Tt shoacad Ot aae sed
! « " remea the candersset s . the
! vt ' . ds and

Thys



118 THE RHEUMATIC DISEASES

will be a damped d AC. Byd ing the capacity of
the condenser and decreasing the reststance, and hence length of the
coil, the frequency is increased.

The effects of diathermy are those of heat, increase in ctreulation,
relaxation of spasm, relief of pain, etc. It may be used for raising
the general body temperature through a few degrees and for local
heating of superficial joints for the lethal effect on the gonococcus
Its use is often associated with a temporary drop in blood pressure.
In rheumattc conditions it is useful for heating the more superficial
Jonts such as the knee, ankle and wrnst, and for fibrositis In 2 so-
called ““ neunitis ** 1t must be used with caution, if at all, as if there
1s already a pen-neuntis congestion this may be increased with a
consequent Increase 1 pain. It is valuable in the treatment of
prostatic mfections and some cases of cervicitis. Pelvic diathermy is
used for gonococcal and sometimes rheumatoid arthritis.

It 1s contra-indrcated 1n case of thrombosis, where hzmorrhage
15 bikely to occur, when there is loss of skin sensation and if there 1s
any metal buried m the tissues.

The ugh-frequency discharge of low amperage is used either with
a glass electrode, a partially evacuated bulb into which 1s sealed a
platinum wire which carnies the current, or a *“ brush,” The elec-
trodes are moved lightly over the skin and small sparks from the
glass bombard the skin causing a strong counter-irrttation A more
gentle and soothing effect can be produced by keeping the electrode
at a dstance at which sparking cannot take place. An effleuve only
then passes and this causes only slight reddening of the skin. This
effleuve effect cannot as a rule be produced with small portable
machines The treatment 15 useful whenever counter-iritation is
mdicated

Short-wave Therapy. Two completely different methods of
application of short-wave are used, the condenser field and induction
methods

In the former, the electrodes are placed at some distance from the
skin, usually about ¥ 1., and this 15 ensured by encasing the plates
m a glass or ebonite holder. The part between the electrodes then
acts as the plate of a condenser, and the field between the electrodes
causes the electrons and ions of the tissues to vibrate so rapidly that
heat 15 produced. In short-wave diathermy the oscillations are so
rapid that the tissues of low resistance produce so much inductance in
the opposite direction that the greater movement—and hence heating
effect—is felt 1n the tissues of higher resistance, the fat and bones.
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for acute infections,

In using an induced current, a wave-length of about 20-30
metres 15 better than the usual one of 6 metres  The patieat lies on
an insulated couch and 2n insulated coil 13 erther placed on the part
or wound around . It 1s separated from the skin by a § 1 by
same dry matenal containing no metal objects. The effect of the
heat 13 mamly on the subcutancous blood vessels and muscles, and
hence 1t 15 rapidly disserminated ot er the bady causing a general rise
mn ltmpera{ure

(D) Currents Produced by the Static Machine A Static or Wims~
hurst machane 18 an apparatus consisting of tevolving glass plates
ta which are stuck stnps of metal foil. A very hugh voltage 15
induced on these strips and 18 collected by brushes connected to two
movable brass tods on msulated stands. Two methods of vsng
this current will be considered

The AMorton wave 18 a useful method of producing a sudden
vigorous contraction of deep muscle groups and may asuist in break-
ing down small adhesions 1n chrome fibrosws and scratica. The
negative pole of the machine 15 ¢arthed and the positive connected
to an electrode in contact with the patient,  Whenever the potental
rises 5o that a spark brdges the gap on the machine, there 13 2
vigorous twitch of the muscles under the electrode The sparking
must be adjusted so that they are infrequent enough to allow com-
plete relazauon between each impulse

The static tnduced current 13 used to produce a painiess tetante
cantraction, which may be surged or interrupted, for deep muscle
groups The current flow 18 of very short duration, about /10,000
of a secand, and hence dogs not stmulate the sensory nenves, while
the frequency 1s lugh enough, but not toa hugh, to produce a tetanic
contraction  This type of current is produced by bringing leads
from both the positive and negative poles of the machine, each
through a candenser, to electrodes m contact with the patient.

6. HeLioTRERARY
Blectro-magnetic Waves. Wireless, heat, visible lght,
UN R, X-rays and tadwm emanations are all carned by electra-
magnetic waves 1n the ether. They only vary one from another in
wave-length, the distance from the crest of one wave to the next, but
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this wave-length is measured in wireless by metres and in X-rays
m mullionths of 2 millimetre, The velocity of all is the same, so the
preduct of the wave-length and frequency is constant  They all also
obey the inverse square law, that their intensity varies as the square
of their distance from therr source. Measurement of wave-length, of
all except wireless waves, is usually for convenience gwven in Ang-
strém units, { e., one-ten-millionth of 2 millimetre.

Wireless waves, which are generated by high-frequency circuits,
vary in length from many thousand metres to a decimal of a2 mulli-
metre The waves given off by a diathermy set are in the neighbour-
hood of 300 metres and of short-wave or inductothermy in the neigh-
bourhood of 30 metres,

Infra-red heat (4,000,000-7,700 A. units), vistble light through
the range of the spectrum, red, orange, yellow, green, blue, indigo to
violet (7,700-3,900 A.) and ultra-violet rays (3,goo~136 A.) are all
generated by heating some substance.

X-rays (1,000-106 A) are formed by the impinging of 2 high-
voltage current, passed through a vacuum tube, on the anode.

Heat Rays. Heat waves of infra-red or visible heat rays are
given off when any object 1s heated, whether by burning fuel or
passing a current through a poorly conducting material

The wave-length may vary between 4,000,000 and 5,000 A, units,
the shorter waves being more penetrating, especrally those between
12,000 and 7,000,

An infra-red generator usually consists of 2 high-resistance wire,
imbedded 1n a non-conducting material such as fire-clay, heated by
a current to just below red heat. The heat waves vary between
150,000 and 7,700 A. units with 2 mean of 40,000 A. units

Raduant heat is usually produced by passing a current through 2
carbon or tungsten filament in a vacuum- or gas-filled bulb. The
electro-magnetic waves given off vary from 40,000 to 3,500 A units
with a mean of 10,000 A. units, and are therefore more penetrating
than those from a non-luminous source, as they contain a Jarger
source of “ short ” infra-red rays :

The longer wave-lengeks only heat the surface of the skin and
may 1n thuis Way act to some extent as a counter-irritant, but those
of shorter length (10,000-7,000 A. units) may penetrate to the sub-
cutaneous fascra and will, by heating the blood, cause a rise in general
body temperature by as much as 2° F. Heat is therefore u.sed to
improve the local circulation, relax muscle spasm, ease pain aqd
raise the body temperature  With regard to the question of pain
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howcver, if there is already congestion around nerve endings m the
subcutaneous tissues 23 occurs in some cases of fibrositic pen-
neuntss, the congestion and hence the pain may be increased by the
more penetrating forms of heat.

Ultra-violet Rays. U.V. Rays are produced by the combustion
of certain materials at 2 very high temperature created by an electric
atc, Their wave-length varies from 3,000 10 336 A umits, the langer
wave-lengths being the more penetrating.

All sources of ultra-violet light give off waves of mixed fength
[n surlight there is approximately So per cent. heat, 13 per cent
light and 7 per cent, tltra-violet rays, although thus will sany with
the time of day, height of the sun and particularly the atmosphenc
conditions awing ta the absorption of some wanes in different pro-
Portions to others. "The carbon arc lamp gives 85 per cent heat, 10
Per cent. light and § per cent. U.V.R.

The dosage of ultra-violet hight is measured by the erythema pro-
duced, at a known distance, on patches of shin of control vofunteers
A firstdegree erythema is slight and disappears in enenty-four
Bours. A second degree is more severe and 1s followed by stight
Pechng. A third degree is associated with erdema, marked heat and
uritztion, and is followed by marked peeling A fourth degree s
characterised by the formation of blisters "

UVR. mytbe employed as : {a) Counteramitant, using “;""
o third degree erythema dose, e g, for the relief of pain: (97 to
Produce pigmentation which is usually assoctated with 2 m:‘;fr:e ect,
bere repeateq first-degree erythema doses about fuo of Per
week and uring 2 source of high wase-lengt
e is best ; or {c) to convert ergnaterol 10 ¢
d hence improve calcium absorption

h such as a arckel carbon
he skin into sitamin D

- K (ENT
7. X-ray TrEATY
The striking chnical effect of Xerty trestment wsed Toesh on
siable theumatic cases 19 diminuzon of PP 00 O
224 also reduction of saelling. Feo#t 3% ool evoton, The
X-rzys reduce inflammatory f"“’i"n:n of rapidity, the most
:‘Y! m;:lzm I.h'e body u‘ssucs }::rfzs;cs_ the pol)'murpho—nude‘:u-
"Eq; v.bee being the }125 helum of the blood vessels, glndular
bloed, the en thelial structures, and List to be
& and nervous ssue.  Examination

tiasues, the mucous membr";;:
ected js connective tissUS
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this wave-length is measured in wireless by metres and m X-rays
mn mdlionths of a millimetre. The velocity of all is the same, so the
product of the wave-length and frequency is constant. They all also
obey the inverse square law, that therr intensity varies as the square
of their distance from their source. Measurement of wave-length, of
all except wireless waves, is usually for convenience given in Ang-
strdm units, z.e., one-ten-mllionth of a millimetre.

Wireless waves, which are generated by high-frequency circuits,
vary 1n length from many thousand metres to a decimal of a mulli-
metre. The waves given off by a diathermy set are in the neighbour-
hood of 300 metres and of short-wave or inductothermy in the neigh-
bourhood of 30 metres,

Infra-red heat (4,000,000-7,700 A. umits), visible light through
the range of the spectrum, red, orange, yellow, green, blue, indigo to
violet (7,700-3,900 A.) and ultra-violet rays (3,900-136 A } are alf
generated by heating some substance.

X-rays (1,000-106 A.) are formed by the 1mpingmg of a high-
voltage current, passed through a vacuum tube, on the anode.

Heat Rays. Heat waves of infra-red or visible heat rays are
given off when any object is heated, whether by burning fuel or
passing a current through a poorly conducting material

The wave-length may vary between 4,000,000 and 5,000 A units,
the shorter waves being more penetrating, especially those between
12,000 and 7,000,

An 1nfra-red generator usually consists of a high-resistance wire,
imbedded in a non-conducting material such as fire-clay, heated by
a current to just below red heat, The heat waves vary between
150,000 and 7,700 A. units with a mean of 40,000 A. umits,

Radiant heat 15 usually produced by passing a current through a
carbon or tungsten filament in a vacuum- or gas-filled bulb. T?x:
electro-magnetic waves given off vary from 40,000 to 3,500 A, \n:llt!
with a mean of 10,000 A. units, and are therefore more penctrating
than those from a non-luminous source, as they contain a larger
source of ** short ”” infra-red rays,

The longer wave-lengths only heat the surface of the skin and
may 1n this way act to some extent as a counter-irritant, but those
of shorter length (10,000-7,000 A. units) may penetrate to the sub-
cutaneous fascra and wall, by heating the blood, cause a rise in general
body temperature by as much as 2° F. Heat is therefore u_scd to
improve the local circulation, relax muscle spasm, ease paint an'd
rase the body temperature, With regard to the question of pain
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the presence of a spinal lesion such as an intervertebral disc. This
18 probably produced by breaking the vicious circle of pain, spasm
and ischeemia, which in some cases perpetuates the condition
originated by the irntation of the tial protrusion of the disc.
Elhiott (1944) has found a similar result can sometimes be obtaned
by breaking the “ circle ™ with novocamn injection

The techniques employed vary ad nauseam, but can be classified
into three main categories : local medum ray and local soft ray
therapy and general irradi To prehend these diffe
one must distinguish both quahity and quantity in dosage Qualty
depends on voltage and filtration  Quantity, measured in Roentgen
units, and defined by the amount of sonisation of the arr in a tube
and hence the rate of discharge of an electroscope, depends on
quality 2nd also amperage and length of exposure.

In the use of rays of medum hardness Van Dam (1938) recom~
mends 2 dose of 110-130 Roentgen units with a tube of 180 kulovolts
at 30 cms distance and with a filter of 0 5 mm copper and 1 mm,
aluminium, The total dosage may vary from 400-6,000 . Wem~
brenn {1944), for spondylitis, advocates 800 r, 1n divided dosage to
each side of the spine. Hilton 1s using approvimately eighteen teeate
ments of 300 r, each spread over the spine and sacro-iliac region, the
rays being obtamed from a 180 Kv ~tube and filtered through r mm
copper and 1 mm aluminum,

Softer rays are used by Fischer (1935) from a 125 Kv tube at
17ems. withonly a0 3 mm copper filter in a dose of 110 r, Others,
however, use an even softer, less penetrating ray produced by 8o-100
Ky. with a 2 mm. aluminum filter, 1n repeated doses of 5ot toa
total of 800 1, given 1n the course of a couple of weeks

Galbert Scott advocated 1rradiation of the whole trunk with 100 1.
from a 130 Kv. tube with 2 3 mm atuminum filter as a curative
treatment for spondyl kylopoi but suffi lled
work has not yet been published to assess the results,

8. Massace
Massage may be described as the scientific manipulation of the
soft tissues 1n the treatment of disease or injury, The first essential
In 1ts prescription 1s to realise that its effects, according to the way
n which 1t is applied, may be diametnically opposite, Even one
type of massage, such as effl may be either i or
soothing.
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PLATE XXV

TYPES OF DIRECT CURRENT

INFREQUENT INTERRUPTION
Interryptron by metronome

.. obmzme  HETHEY
Fig 1 av | per sec
e o 2er0 LEDUC CURRENT
Fig 2 {a) Freq 100 per sec
either {a) or (b) type of
current may be produced
I SRR U AU WY
(b}

SURGED GALVANIC CURRENT
(Galvano Set)

ce e e e T 2o Freq less than | per sec
Fig 3

Figs | and 2 show a direct current Interrupted or varled by
different mechanisms  The frequency of the interruptions may
also vary In each case but the usual periodicity for each type of
current has been stated Thus unsler r,he conditions in Fig

W e . At “

antagonists show a normal reaction,
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is off the foot and a cramp-like pain appears in the shin. At this
stage treatment is most satisfactory. Rest from weight-bearing,
exercises for the intrinsic muscles, walking re-education and then
general mobilising and strengthening s indicated.

The Knee Joint. A stable knee depends above all on intact
Iateral ligaments and a strong quadriceps. The commonest causes
of faidure to get 2 sound hnee, after inflamation has subsided, is
insufficient rest, while there was an effusion and hence stretching of
Iigaments, and fature to maintain quadticeps tone. This muscle
wastes rapidly and is difficult to build up again when much wasted,
Moreover, the vastus intespus is often wasted out of proportion to
the rest of the quadriceps and hence the direction of pull of the
muscle on the patella is thrown out of balance.

This state of affatrs must be avoided by the institution of early
static quadriceps contractions, sometimes usefully coupled with
faradism to the vastus snternvs. This latter musele ¢an be selec-
tively contracted by rotating the knee inwards while standing in the
erect posthion, Wark with pulleys and weights, a fixed bicycle or
rowing machine are all helpful when movement is permitted.

The Hip. In a hp disatulity, peshaps the commonest being
osteo-arthnitis, it is extension, abduction and extemal rotation which
must particularly be maintained by means of exercises. These are
preferably carried out in a hot pool bath. Here weight Is tahen of
the joint, spasm relaxed and circulation improved. A fixed bicycle
with adjustable shank is particulatly useful in increasing range of
ficxion and extension

The Chest. Breathing exercises are of great importance in the
treatment of ankylosing spondylitis and ate also of value in any
posture training and for improving the general health in debilitated
conditions such as rheumatoid asthritis.

Fuestly, the mechanism of respiration must be fully appreciated.
In inspiration the chest capacity is increased by the upward and
outward movement of the mibs, which mave rather like a bucket
handle, and by the diaphragm contracting and descending ta}vzrds
the abdomen. In deep breathing the thorcic spine is also stightly
extended, and certain accessory muscles, such as those of' the sho\ﬂdg'
girdle, and the neck muscles are brought inta play. "This increase in
chest capacity sucks air into the chest. On expiration these auscles
relax, and the fungs, with their normal elastee recot), {orcc 2 con-
stderable part of the air out again, Then the abdominal {nuscki

H il an areu,
contract, increasing the intra-abdominal pressure d forcing the
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PLATE XXVI

TYPES OF ALTERNATING CURRENT

INFREQUENT INTERRUPTION

“%°Interrupted by metranome
reverser av. | per sec.

Fig 4

freq about 50 per sec
Fig 5 (a) (a)qCurrent In ;:mury coll
(b) Current In secondary coil
(+ve Current in secondary
only flows for ﬁ sec.)

T s aadd R0

]

SINUSOIDAL CURRENT

2enp_ (Ststained undamped )
Freq A C muin 100-200 per sec

HIGH FREQUENCY CURRENT
Freq 05-1000 millions
2ero {a) Unsustained damped
as i disthermy osulloter
creuit

{b} Sustained damped as :n
2ERO resonator circuit
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disease sufficiently queescent to altow of surgery  Thurdly, has he lhc
physical stamima 1o withstand the op or senies of

1€ the answers to all these questions are satisfactory, 1t 1s next nccgs.
sary to estimate the stages and tune likely to be required and to make
sure that there are satisfactory faailities for carrying them through.

Arthrotomy and Lavage. In a number of cases of theumatomd
and willous (climacteric) arthnitis, where the swelling does not
substde with rest in a plaster, the contents of the joint are much too
thick for aspiration, even with a large-bore needle  Rapid improve-
ment may occur if the thick, white-of-egg-like contents are removed
It 1s frequently the knee jomnt which requires this operatton  The
supra-patellar pouch 1s opened by splitting the fibres of the quadnceps
muscle on the mner or outer stde, and the material inside the joint
ts carefully removed from the synovial membrane with a moust swab
and then washed away The jomnt 1s wngated with dilute warm
eusol, or other non-irntant antseptic, and then closed A plaster
15 apphied and left 1n stz until the stitches are taken out on the tenth
day Static contractions are s!arted on the second day, and after the
plaster is removed bly in 2 hot poot

Synovectomy. Where (hc bulk of the swelling 15 due to hyper-
trophted synovial valls, as much as possible of this surplus tissue may
be dissected away and a sumular procedure followed to that outlined
for arthrotomy and lavage.

Capsulotomy. This 1s indicated whete long standing deformuty,
usually m quescent rheumatord arthritis of the knee, has allowed
contracture of the posterior capsule and vessels  Gentle stretching
after relief of spasm should first be tried, but, if there ts no ankylosts
and the patella 15 mobile, faillure to react to senal plasters and
rcslstance to extenston when relaxed under an anwsthetic, 1s an

for open op The constricted part of the capsule 1
divided and the knee placed 1n plaster for ten days. After this,
movements must be started, but a spht plaster should be worn
between treatments for some time tn order to avoid recurrence of
the flexton

It 1s often advisable to move down the attachment of the mnfra-
pateilar hgament on the tibia at the same tme 1n order to take up the
slack in the extensor mechanism of the knee

Osteotomy. This operation 1s used to correct deformity
when ankylosis has already occurred, to tmprove the mechanics
of an adducted osteo-arthnttc hup and also n certan cases when
severe contracture of the knee will not allow straightening after

xa




130 THE RHEUMATIC DISEASES

Moreover the painful or restricted movement is cartied out with the
minimum of concentration on the injured part, and is introduced 1n
conjunction with other body movements in the way it will eventually
have to be used in normal Iife.

Prescription of Treatment. When a patient is seen who 1s
expected to benefit by occupational therapy, the medical adviser
should write a prescription contaiming a brief account of the condi-
tton to be treated, the movements to be encouraged, the restrictions
to be imposed, and any other relevant datz, When seen in the
occupational therapy department, the individual himself must be
assessed as regards his mental capablities, education and volition,
for 1f he has no interest in the project selected the personality or the
instructor or instructress will have to bear the full brunt of engender-
ing this interest. Next the physical aspect must be considered and
a project selected, which, while being compatible with the mental
attributes of the patient, will conform to the reguirements of the
prescription

In treatment of rheumatic cases, any craft which requires con-
tinuous contraction of muscle groups is usually undesirable.
Weaving, braid-woven rug making, basketry and raffia work are
favourites for this type of case, but many other crafts may be
employed according to the site and stage of the disability. Some
experimentation will be necessary with each case in order to ad
and not 1mpede the circulation to the affected part, The effect ‘of
employment on the mental outlook of the patient may be dramatic,
and, 1 most chrontc arthrtics, the outlook plays a larger and larger
part as the disease progresses. In many cases occupational thcra}?y
may pave the way for pre-vocational tramning and employment in
sheltered workehops.

11. SURGERY
No attempt will be made to go into details of orthopzidic pro-
cedures utihsed n the treatment of arthritis, but indications for
specific operations will be outlned  These must be understood by
the physician, that they may take their proper place in the planned
p 50 al for a ful result. 3
Before embarking on any surgery careful consideration 1s rcqul{td
Furstly, the psychological make up of the individual must be studied,
In order to ascertain whether he *“ will go through with it,” put up
with iderable d fort, carry out regularly all directions, and,
particularly, whether he has the will to get well. Secondly, is the
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capsulotomy. The part is put in a plaster spica until the bone is
firmly unuted.

Osteotomy 15 also practised in the lumbar region for severe
d ity in spondylitis, The technique, however, is of great
importance and the wedge removed should slant obliquely upwards
to avoid instability and risk of cord compression.

Arthrodesis. This 1s an operation to fix a painful and useless
joint and was employed as a last resort for the hip or knce in severe
osteo-arthritis, and in rheumatoid arthritis for the subastragaloid,
nud-tarsal and wrist joints. With improvement in technique, how-
ever, satisfactory results are becoming more sure and this operation
1 now comng to be idered by many the procedure of chorce in
unilateral osteo-arthritis of the hip for all except the aged. It has
been carried out with success even in patients in their 'seventies,
shock bemng combated by transfuston while on the table, An
arthrodesss may be performed by extracapsular grafting, but more
often the jomt is opened, osteophytes removed and the ends of the
bones bared and then fixed by a peg or graft. A plaster is applied
until union oceurs. This may take three to six months and then a
calliper must be worn for a further period, as good bony union is
difficult to guarantee, When firm, however, providing the corre-
sponding joint on the other side is sound, the functional result 13
suprisingly good, pelvic movement giving an apparent flexion and
extension of 30 degrees.

A simple pin fixation 1s used for those with severe pain who are
unfit for any more sertous operation.

Arthrodesis 1s ofso the operation of choice in some cases of bilateral
rheumatond arthritis of the knees  One painless stff but stable knee
1s very little disability and full attention can then be focused on
cbtaining 2s good a mavable knee as possible on the other side.

Arthrodesis of the base of the thumb is a simple and satisfactory
operation and is the best procedure for osteoarthitis of the meta-
carpo-carpal joint in those who need to carry on with hard manual

work,
Pseudo-arthrosis. The removal of the head and neck of the
femur for osteo-arthritis of the hip 1s frequently performed in the
elderly, as 1t entails less shock and a shorter period of recumbency
than an arthrodesss, the patient being allowed up and about in
a calliper within two months. This operation is also useful in
Inlateral disease of the hips in ankylosing dylitis, as arthroplasty
does not give a permanent relief in the m:

P
ajority of such cases.
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control undue mobility in the latter joint, The weight of the body
is transmitted direct from the tuber 1schu to the heel of the boat, 2nd
a hinge fitted with a series of stops may be used to limit the range
of movement in the knee.

A calliper, however, needs considerable muscular power to make
its use satisfactory and, in the aged and debilitated, resort to & com-
fortable pair of crutches may be the best solution 1o the problem.

Recently, Selye (1949) has found a method of produmng a lucal
archritis 12 rats by means of myections of formaldehyde and this has helped
hum to evaluate experumentally the effects of antenor piturtary and adrenal
hormones n relation to arthntis and also to the alarm reaction

P with DC.A ( y , which s one of the
electrolytic, or as Selye calls at, the mmeralo-corticod factors s the
writenal cortex, aggravated the arthatic response to formaldehyde In
adrenalectomised rata protection from arthritis was given by cortisone
whether adminsstered with or without D C.A |, but jont swelling developed
10 unpre-treated contrals and 1n those having DCA alone  ACTH
gave protection, but LAP (lyphidised anterior prtwitary crude extract]
increased the habulity to acthritis,  The afarm reaction to stress, occasione
by faugue, heat, transection of the cord at the 7th cerncal vertebrz and
repeated ingections of formaldehyde between the shoulder blades, pro-
tected fasting rats temporardy from arthrits produced by Jocat formalde-
hyde wyections  Thu p v ly due to .
produced cortisone,

Seyle also found that A CT.H causes mvolution of the thymus and
TR ; Ve s SV e T

o FEE
I A I B
Qertan abnormal circumstances however, perhaps because the production
of gluco-corticoids cannot keep pace with the electrolync corticords, this
useful adaption syndrome may become nowious and the principal cause
of the " collagea * diseases, rheumatic, gouty, or hypertensve  Vatrious
other factors may asuist m Jocalisng the eventuating syndrome. 1t 18
:oo e:{]y to pronounce judgment on these theores, but they' may wel}
N ) B A A A
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approach 1s sometimes very successful in the shoulder-hand syn-
drome,

12. APPLIANCES AND SPLINTS

Splintage 1s used in arthritis to avoid or correct deformity and
reduce pamn, spasm and effusion. The ideal splint should be Iight,
durable, moulded to avoid pressure, reduce movement to a minimum
and yet be easily removable for treatment. The matertals in common
use are plaster of pans, aluminium, fibre, Kramer wire and various
plastics, A skin-tight plaster, if applied by an expert and sphit when
dry, 1s probably the most generally useful, but for abduction of the
shoulder 1t is usually too heavy. Slings and springs arranged at the
head of the bed are very satisfactory for this condition and are
described under Rheumatoid Arthritis. The use of plastics, which
are light, durable and easily moulded when heated, may in the future
largely replace many of the older methods. Application of seral
plasters for correction of deformity (Fig. 23) is discussed in the
chapter on rheumatord arthritis and the value of a plaster bed for
spondylitis (Fig. 37) and a plaster jacket in sciatica are also dealt
with 1n the sections on these conditions.

A Goldthwazte type of brace is fitted to any sufferer from spondy-
Iitis ankylopoietica when he is first allowed up from his plaster bed.
It takes 1ts purchase from the sacrum and is held in position bya
band running forward below the ihiac crests. ‘This band also sup-
ports the lower part of an abdominal pad, which is pulled in and up
by further straps and which rarses the intra-abdominal pressure and

p the resp y From the sacrum @ moulde
back plate ascends to the thoraco-cervical level (Fig 38)-. Tn the
upper part 1t 1s sprung back a little from the usual kyphotic curvé,
and from 1ts upper end come two straps which run round in front
of the shoulders and are then buckled to the back-piece below:
No support will mai a satisfactory posture completely, but this
brace supports the sacro-iliac region and the abdomen'and the
shoulder straps give warning of increasmng stoop. When this occurs,
they start to cut ito the front of the shoulders and it 1s ime for the
patient to retire to rest. On no account must they be sla{ckcncd oﬁ[
to ease the discomfort, or the whole value of the brace 1S Tost. .I
the cervical spine 1s aflected a brow band from 2 steel extension
upwards of the back piece may be added to the brace.

The other appliance of most use i arthritis is the callip
may be employed to stop weight-bearng in the hip of kne

er, which
e or
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Inductothermy, 11g

Infra.red heat, 120

Intermittent hydrarthrosis, 62
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Plombiére douche, 113
Preumococceal arthritis, 36
i’o‘lyancrins' nodosz, 62

Intra-articular
Insulin treatment, 42
Tontsation, 115

Keinboch's Disease, 6o
Kohler’s disease, 60

Lactic Acid Injections, 67
Lumbago, go
Lupus erythematosus, 62

Malta Fever, 57
Manipulation, 40, 125
Massage, 123

Meningococeal arthnitis, 56
Mental factors, 7,9, 87
Morton wave current, 119
Mucopaly-saccharides, 16, 17
Mud treatment, 112

Neuritis, 92

Nodules, 22, 35, 88

Non-specific njsctive arthnitis, 29
Novocaine mjections, g6

Occupational Therapy, 129
Osteo-arthntis, 64
Osteo-chondrosis, 60
Osteotomy 1371

Palindromic Rheumatism, 28
Panmeoalites, 9o

Paraffin wax, 113

Pelod therapy, 112

Penaillin, §5

Perthes disease, 60

Plasma viscosity, 38

Plaster bed, 75

Plaster treatment, 40, 134

Poly , 16, 17
Pool bath, 110

Postural treatment, 126
Prostigmine injections, 43
Pseudo-arthrosis, 132
Psychiatry, 7, 9, 87, 105
Purine metabohsm, 15, 78
Purpuric theumatism, 61

Radiant Heat, 120
Referred pain, g8
Remedial exercises, 125
Rheumatic fever, 19
Rheumatoid arthritis, 29
Roentgen umt, 123

Salicylates, 26

8.B.T, 48

Scarlet fever, 57

Saatica, 97

Schlatter’s disease, 60
Schonlein’s purpura, 61
Scleroderma, 63

Seotch douche, 112
Sedimentation rate, 37
Septic foci, 6, 27, 11, 42, 107
Serum sickness, 61

Shock, 7

Shart wave therapy, 117, 118
Shoulder hand syndrome, 6o
Sinusoidal current, 7, 16
Spa treatment, 105, 106
Splenectomy, 43

Splintage, 134

Spondylitis, y0

Sull’s disease, 49

Strept hemolyucus, 8, 20
Sudetw’s stsophy, 6o
Sulphonamtdes, 27
Sympathectomy, 133
Synovectomy, 131

Syphilis, 57

T.A.B., 212, 55
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X-Ruy Thorapy. 42, 122

143









