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PREFACE

Y object 1n wniting this book 1= to bring under one cover
M the available information on the subject of the medical

locomotor disorders, a branch of medicime which las
oceupted my attention for many years So far as I know, this hax
not heen attempted before, and if this attempt of mine will m any
way promote more mtensive study, I feel my efforts wall not have
been mn vamn

Pioneer efforts are, I well know, attended with difficulties and
many errors of judgment which experience and time alone can
correct, but I have found the study of these disorders very much an
uncharted sea, and for this reason I must crave the indulgence of
the reader.

Neverthelcss, T helieve that the foundation on which the book
Tests 15 sound, for the locomoter system, both anatomically and
physiolagically, makes a satisfactory basis for practice, research,
and teaching, and mves farly neat, rounded boundames One
exception should perhaps be mentioned Logcally, the system
should also embrace the cerebrospinal system, but I deemed 1t nise
to exclude 1t, as 1t already represents a well-defined department of
medteme  Apart from this, the disorders of one system are often
reflected 1n another, and no attempt 15 intended here to 150late the
study of these disorders but rather to regard them as withn the
province and interest of the general physician

I have dehberately given much promnence to the rheumatic
diseases, not only because they form an important part of the subject,
but also because they are well recogmsed here and the world over
as a socinl scourge and a national problem The classification of
the rheumatic diseases without final knowledge of their wetiology 15
open to criticism, and m the present state of our knowledge no
useful purpose 15 served by makmng rigid classifications  The first
chapter 13 therefore devoted to a consideration of this question,
order that the rheumatic discaces may fall more eamly mto theic
place 1n the field of locomotor disorders

As with other systems, chapters in this book have been devoted
to anatomy and physiology, but 1t has to be recorded that there 1s a
pamful lack of reliable mformation an the physwological sside.  When
more 1« known, for mstance of normal synovial fiwd, 1t 15 only then
we can hope to study and treat effusions with more precison

1 realise only too well the lack of proportion that appears in some
parts of the book, m that I have given too much space to some
disorders and too hittle to others  Thts1s a fault which has groun with
ne as a student of the subject, and wiich I had not fully reahsed
until the book eame to page proof

Some recent rescarch work carried out by Dr Shackle suggests,
in his opimon, that some of the conclusions he las reached on the

o
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subject of the estimation of une acid i the blood and plasma may
have to be revised

I have been singularly fortunate in obtaining great help from
contributors, especially with regard to the diseases of bone, and I
wish here to record my profound indebtedness to them.

1 should also like to thank Lord Horder for hus constant encourage-
ment, hus vigorous interest in “rheumatism,” and hus readiness always
to consider new concepts  Professor Bruce Perry has also been kind
in criticising the chapters on Rheumatic Fever.

I am grateful to Drs C. F Hawkins, M. Sadique, and M. McKenzie
for re * . PR I

I

journ . . . N
British Medical Journal, Lancet, Medical Press and Circular, Post-
Graduate Medical Journal, Annals of Rheumatism and the Journal of
PhLysical Medicine and Hygiene. Acknowledgement in certain cases
has been made mn the text or m connection with illustrations.

Lastly, I should like to express my appreciation of Messrs.
Livingstone’s untinng courtesy and patient good wall, and especially
my debt to Mr Charles MacMllan.

ERNEST FLETCHER

41 Harrey STREET, W 1
October 1946
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Ve s CHAPTER 1

THE DEFINITION AND CLASSIFICATION OF THE
RHEUMATIC DISEASES

T <eems clear that the chronic rheumatic diseases form a large
I part of a greater family, the medical dicorders of the locomotor

system  The term rheumatism 13 how ever useful and convement,
and 1t has age and traditron on 1ts side. The suggestion that the
rheumatie disorders can be defined as “painful locomotor disorders
of unknown =mtiology ™ 11 a good one and tends to give defimtion to
a subject which badly needs 1t Nevertheless the time must come,
and miay even come soon, when the mtiology becomes clearer  Such
a defimtion could only therefore have a temporary status, but it
seems a good one at the present time

The Nemenclature Committee of the International League agamst
Nhewmatism s smd to have gone through sixty different methods of
nomenclature from different countries (Fox and van Breemen, 1934)
Every possible hasts was used chimcal, anatomieal, pathologieal,
radiological and so on  Lattle would be gamed by enumerating ot
quoting these clasaifications of rheumatism, but three will be analysed
»0 that current thought on the subject may be understood

The Ministry of Health classification (Glover, 1924) obviously
needs study, for 1t represented the most careful work extant at
that time

Dr Gloter s Classification

A THE ACUTE RREUMATIC GROUP (1) Acute rheumatism
(2) Sub acute rheumatiam
B THE FIDROSITIC GROUP (1) Muscular rhenmatism
{2) Lumbago
(3) Sciatica and brachial
neurtis
' THE ARTIRITIC GROUP {1) Rheumatoid arthritis
(2) Osteoarthritis
(3} Gout
(4) Unclazsified arthritis

At this stage, 1t becomes necessary to decide what qualities a
clasafication should possess to be of the greatest use  Firstly, 1t
must be complete and embrace everything which could be met with
m the coune of the work, and nothing which was outside the field,
Secondly 1t must bo helpful that 15 to say, some defimte advantage
must acerue from its use.  Lastly it must not group together things
whieh do not possess similar qualities

From the pont of view of completeness, Glover's elasifieation
seems to fall short  The shan lesions and nerve lesions which could

1
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So that, on analysing, say, seiatie neuralgia, we find one case due
to Paget’s Disease, and the next may be due to a prolapsed nucleus
pulposus, or on analysing ostecarthritis one case may be due to
Paget’s Disease and the next to trauma If the first attitude is
taken and the disease index simply records the presumably prnmary
complaint (such as Paget’s Disease), the amount of information 19
minimised, and the study of locomotor disorders is not furthered

As there are only two great groups of non-specific chronic arthntis
t really matters little what they are called, but in this book Group I
has been called rheumatoid (or infective) arthritis, in order to comply
with the College of Physicians classificatron, and Group II osteo-
arthritis  The term rheumatoid (or infective) arthritis includes the
“rheumatoid type” of the College of Physicians clascification

The disease mdex for the main syndromes has already been sct
out, but the complete index 1s naturally large and the specific
arthritides are, of course, set out under their own names  One sec-
tion deals with arthntis associated with general medical syndromes
and 1n this case the type, either I or I, 1s set out, but 1t may vary in
different cases. For instance, Schonlein’s purpura may produce a
rheumatold type of arthritis which clears up but leaves an osteo-
arthritis as a permanent legacy

It seems quite clear that at the present time the recording and
mdexing of the locomotor disorders has been somewhat neglected
and that 2 great deal of chmical work of the Inghest standard is not
being fully utiised In any case Poynton and Schlesinger seem to
have reason on their side when they say the primary cause of these
condttions must be the basts of any satisfactory classification, and we
are not 1n a position at the present time to make such an attempt.

REFERENCES

Fox, R F, and Vax Breemex, J (1934) Chronic Rheumahism  Causation
and Treatment J, & A Churchill Ltd , London

GLovER, J A (1924) A of Health Reports on Public Health and Medical
Subjects, No 23 London

Stong, K (1042) Post Grad. Med J , March 18, p 3



CHAPTER 1I

CLINICAL EXAMINATION OF THE PATIENT
SUSPECTED OF SOME LOCOMOTOR DISORDER

T 18 an axiom taught to every medical student that complete
I physieal examunation coupled with a careful lustory taking 1s the

sine qua mon of (linieal practice  As time goes on, however, and
the student becomes an experienced practitioner he may find that
he 15 able to dispense with this complete and formal exammation,
because his expenence allows hiun to make short-cut deductions
which he has found to be rebable in the past Such a practitioner
turming his attention to medical locomotor disorders will find himself
dwsapponted, for there are no short cut deductions m this branch
of medicme  Symptoms which appear to be useful wn locating the
souree of the trouble are a spare and a delusion, for as often as not
they are eventually found to be attributable to causes far removed
No amount of experience will obviate the necessity for a complete
formal exa and the foll plan 15 hased on that
concluston

In order to make the exammation as short as possible without
mnssing anything of the shghtest importance 1t 15 essential to have
a routine sequence An unvarying order has two great advantages,
nothing 1 overlooked, and the maximum conventence of the patient
18 secured

History Takmng

It 1= a good plan to start by asking the patient his present
complamt  If a satisfactory answer can be given, a good deal of
time will have been saved, but 1n practice the past 1s so bound up
with the present, i these matters, that i1t 13 seldom an adequate
answer 1s recetved  In this cace, the best plan 1s to ash the patient
to commence hiy history from the Legnming, and to combimne the
past and present hstory in one

Past Jastory should mclude everythmg the patient says, noting
particularly the duration of symptoms and the part first affected In
addition, certain direet questions should be asked if the answers
have not heen volunteered It 13 & mustake to be too detailed, in the
end the wood eannot.be scen for the trees, but certan information
1= essential, and the Tollowing points must be raised

Oceupation Cold fingers

Duet . Serum mckness

Living eonditions Venereal disease,

Rexidence n the tropies, Skin disease.

History of sore throats and Constipation and mdigestion
dental lustory Courses of drugs (sulphon-

Injury.

amides, arseme, ete.)
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Past infectrous diseases and Nodules
exanthemata Foot trouble,
Rheumatic fever.

For women patients, menstrual and menopausal Justory.

This 15 stmply a hist of those things which have a tendency to be
overlooked Naturally 1t 1s mcomplete, but most of the other
important pomts arise antomatically.

Famly History.—Ask direct questions on-
Hemophilia
Metabolie disorders (gout. alkaptonuria)
Tuberculosis (pulmonary or bone and joint}.

Physical Examination

The following sequence 1s adopted and it 15 most convenient and
least tiring for the patient

On arnival at the hospital or consultmg room the patient’s height
and weight are taken, the temperature, pulse and respiration are
recorded and a routine examination of the urine 1= made

After the Instory has been taken, the patient undresses and lies
supine on the couch, and the exammation 1s conducted as follows

(a) General Condition —It 1s wise to try not only to assess the
patient’s general physical condition, but al<o to obtain some insight
mto his general mental make-up In certain conditions, notably
infective arthritis, there 1s a considerable psychological element, and
1t 15 as well to be aware of this .

(b) Eramnation of the eye grounds, the reaction of the pupils, with
@ rough test of the cranial nertes —Many caces, particularly of osteo-
arthritis, are assoctated with arteriosclerosis and with hypertension
An examination of the eye grounds, particularly after expenence has
been gamed. will often give forewarmng that such a complication
may be present

As pamn 1s a prominent part of many medical disorders of the
locomotor system, the am must always be to exclude all possible
causes The reaction of the pupils to light and accommodation,
especrally 1f taken 1 conjunction with the state of the knee jerks,
15 an observation which should always be recorded A rough test of
the crantal nerves 1s necessary because cases of muscular dystrophy,
especially of the facio-seapulo humeral type may start with pan n
the hmbs  Ths 1s not, of course, by any means the only reason, but
15 given as an example of why this exammnation must be icluded.

(c) Examination of the tongue, teeth and fawces and temporo-

lar jount  Transill of the antra—It 18 not proposed

at this pomt to discuss the very vexed question of focal separs It 1s,
however, necessary to say that 1t 15 a very poor service to a patient
to miss a focus of sepsis 1f 1t 15 present  In these circumstances
removal leads, as a rule, to permanent and complete cure It is the
greatest mistake and obviously very bad practice to remove teeth,
tonsils and other organs on the chance that they may be an important
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factor. Tt 15, however, o greater mistake not to remove them when
they are the fons et origo of the disorder.

(d) Ezamnaiion of the neck, certical spine and the front of the
chest Estimation of the blood pressure Range of morement in the
shoulders —At this stage the neck 1s exammed for glands in the
tnangles, as these may often be found m caces of infective arthmtis,
and the localisation and character of the glands must be determined
1 all cases It is sometimes easier to palpate the paraspinal muscles
m the cervical region wlnle the patient 1s supme Rotation of the
liead, which 13 seldom seriously interfered with, should be tested,
and forward bending of the head and neck will often give a clue to
divorder of the spine and its hgaments lower down, as the hgaments
form a continuous band down to the sacrum, The position and «ize
of the thyroid may be determined now, and 1t 15 a good plan to search,
espeainlly n elderly people, for an enlarged left supraclavieular

gland

¢ Fully circumabduct the shoulders, the arms and hands lying in a
semicircle round the head  Palpate tho brachial plexus for tender-
ness on both sides

The front of the chest 14 exammed by palpation, percussion and
anscultation in the usual way, and the blood pressure 1s taken

In addition to this alnays palpate the intercostal museles and the
costosternal joints, as these are the site of the unexplamed pam n
the chest in some cases

{¢) Examination of the ubdomen with the superficial refleres —
Espeetally palpate the gall-bladder and appendix regions, examinmng
also for the size of the hiver and spleen

(f) Ezamination of the joints of the kands, elbows and radio-ulnar
Joints and their movement. Tenderness of nerves, reflexes and muscle
strength —It 13 as well to adopt a method of notation for the small
jomts of the hands, Callmg the thumb 1, the fingers are numbered
on both sides, the httle finger, of course, being 5 In addition, note
the change present and which jomnt is affected For example

R2mep Sw R3ImpD Lleme P&T.

would mean the metacarpo-phalangeal joint of the nght index finger
1 swollen, the mid-plalangeal jomnt of the nght mddle finger 1s
deformed, and the carpo-metacarpal joint of the left thumb 13 pamful
and tender.  To the unimtated this may seem <hightly pedantic and
unnecessary  This 13 not really so, for on seeing a patient at a later
date 1t enables a complete check-up to be made quichly  Patrick™
Gontometer (B M J, August 19, 1944, p 246) 15 mvalimble for the
measurement of movement at the radio-ulnar jomnts, and a <mall
protractor can be used for the elbows and wnsts.

With regand to reflexes 1t 15 usual to test the supmator, biceps
and triceps jerha  Strength is usually tested by the grip, a dynamo-
weter bemg used of dewired then flexion and extension of the wrists,
clbaws and shoulders

Two nerves can be patpated easly, the musculo-spiral inats groove
as it passes round the humerus and the ulnar nerve at the elbow,
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i
i
!

Fic 1

Patnick  Gomometer held half-way between
onation and supmation (Fagure 0 on the scale)

Fra 3
The Gonlometer mn full supmnation

(9) The so-called
Lastgue or straight - leg
raising test 18 performed,
and the movements of
the lip and knee joints
are observed The feet
are exammed and the
state of their hgaments
and the mobility of the
jonts tested Reflexes
are tried Tenderness of
nerve  and muscle 1s
looked for.

The straight-leg
rawsimng test 1s a useful one
for testing the structures
at the back of the leg,
thigh and low back Care
must be taken that the
back lies quite flat on the
couch, and that no tiltg
oceurs. If a positive test
18 shown, its significance
must not be over em-
phasised It does mean
that one or more of the
structures mentioned
ahove are at fault, but 1t
1s not true that 1t is a test
for sciatrca. If, however,
1t 15 positive, 1t 15 wise to
measure both thighs six
mches above the upper
border of the patella, and
the legs five mnches below
the lower border, as wast-
mg of muscles is & com-
mon finding m some nerve
lesions

Any swellmg of a jomt
must be measured and
compared with the other
side if 1t is sound.

Examnation of the
feet will, of course, note
the presence of pes cavus
or flat foot Tenderness
of the metatarso-phalan-
geal and mid-phalangeal
jonts should be recorded.
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Tenderness of nerves, espeaally the posterior tibial, should be
looked for, and the reflexes, ncluding the plantar reflex, tested

Fie 4

Faternal rotation of the thigh This 15 usually the fimt mosement
fort an hip trsions

Tia 3

Farward bending —Fully esplamed m the test  The knees are
amunlly hekd down by the examiner

The usual way to test strength of muscles is to try flexion and ex-
tension at each jomnt. but the important movement n early lesions
of the hup joint 13 external rotation and abduction
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(k) With the tlnghs held down the patient 1s asked t '
tnd touch his toes This 1s rather alcomphcated testo It‘:;me{::llllxg:lel
wceurately  In its simplest form 1t 13 an mdieation of the mobthity
f the lumbar spine, but before thus can be accepted several other
onditions must be fulfilled. In the first place, it must be ascertaned
)y palpation that the hamstring muscles are not unduly short, and

Tia 7

Tic 6
Testing shouldee materment m &

U puard stretching —Xate the more-
ment 15 not quite full, as the dorsal
pine 1s slightly stiff

downward and backward direction
This movement 12 not, full, the upward-

turned thumb should reach withm

41 nches of the seventh cervical

vertebra m a man of 25 years Tho

movement of the dorsal spme 19
tested m Figs 6 and 10

» must also be clear (sec under g)
1at the lup jomnts have a full
inge of movement A tender
nd inflamed sciatic nerve will
iterfere with the test, and so will myalgie conditions situated etther
t the back of the thigh or in the low back In making the examma-
on, therefore, 1t 1s as well simply to note that in trying to touch lus
ses lying the patient fell short by so many mches At other stages
1y extraneous cause will be found

(7) Whlst leaning forward the back of the chest 13 percussed and
ascultated. A number of cases will bo found complaming of pan
\ the arms or back who are suffening from pulmenary or pleural
sions  Bronchiectasis, for mstance, may give rise to pains any-
lere m the body, and 1t 18, therefore, important to exclude such a
ymplication  On more than one occasion a patient referred for
iteoarthritis has been found to be suffering from carcinoma of the

ng
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. P B . . e .
~ . .

Tl

and . . .

of the shoulders (Dupley's Syndrome) and a fixed dorsal kyphosis.
These two can be separated by putting the shoulders through a full
range of movement and asking the patient te put lus hands behind
lus back If the range of movement in the shoulders s full, then
the doreal spune should be carefully examined  If neither of these
tests reveals any abnormality, a vamety of lestons must be looked

1a

Conwcal apine No ratation of the head must be allowed in this manmuvre or in Fig 9

for and 1t should be remembered that weakness may (oceasionally)
be the cause, and that a really stiff neck may be a factor

(£) With the hands down aguin the cervieal and dorsal spines
are tested for mavement by lateral bending and torsion of the trunk
The back of the neck and ats nuscles are exanuned  The chest
expansion 1= measured  Testing the comiceal spine for movement 1«
a xpecial maneemre  Standing on the nght of the patient the left
hand 14 placed round the nech at the hack <o that the cervieal spune
(s0 to speak) fies between the palm and the fingers  Holding the
top of the head with the right hand, w1 gently moved mdewnys m
both dircetions — As the head moves the tlesilality of the spine can
be nated with the left hand  The mmportant pownt 15 not to let the
Iead rotate  lateral hending 13 the exsential movement  Rotatian
of the head 1= seldom mterfered with hut should be tested nest

Cliest expansion 13 naturally conditioned by many consderations
awd 1t oy be dilienlt to evaluate them all but the point at 1one
here v mterference with the range of movement in the costosertebral
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Jomts. In eertain condition: cylosi i i
Reriowsly mtsforen oo s, such as ankylosing spondylitis, this is

(1) The patient 1s then asked to turn on hus face: the way he
does s0 15 noted, hyperextension of the hips 1s tried, and tender
spots in any of the spinal and paraspinal muscles are looked for.
The posterior sacral ligaments are palpated, as are also the posterior
muscles of the buttock, thigh and calf. Tenderness is sought for in
the more superficlal nerves, This 1s the stage at which extraneous

Fra 10

Dorsal spine —The right hand fixes the spme and the left works
agamst 1t

causes for a positive straight-leg raising test are usually found.
Myalgic spots 1n the hamstrings and gastrocnemil are easily missed.

Mobility 1n the dorsal spine 1s estimated The patient 15 asked
to relax with the arms over the edge of the couch Standing on the
night side of the couch, the right hand fixes the spine at various levels
by pressure on the nbs as near the mid-lme as possible The left
hand raices the anterior superior spme on the left side, giving a
twisting movement to the whole spme. The two hands work agamst
one another and the degree of mobility at the section of spine steadied
by the might hand can be fairly well estimated The process is
reversed for the opposite side

The pelvic twist —Standing on the left of the couch the patient is
asked to he on his nght side, the upper leg being allowed to hang
over the edge of the couch. The under arm 15 pulled so as to give
some torsion to the spine, the upper shoulder 1s held back with the
left hand and a downward-twisting movement 15 given to the left
anterior superior spine by the right arm  Tlus is valuable but it
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must not be undertaken hghtly Gentleness 1s the keynote The
test gives information as to the mobility of the spine as a whole By
flexing the upper leg a varying degree at the hip joint the maximum
stress 1s felt at different pomnts m the spine  The further the bip 13
flexed the higher the stress s felt. Do not use the test unless you must
hare some of the snformation 1t gives and never use it 1n old people.

Fie 1L

The peliie twist —A ¢AUtION w muen apamst the .
dicrimmato use of the test  The left hip may be floved
at varying angles

(m) In certamn cases of unexplamned pain in the arms and legs
additional blood-pressure readings are taken in the arms and legs
and oscilfometric readings tahen

(n} The patient 1s asked to sland up and touch his loes --The
genernl posture 13 noted, deviations of the spine 1 any direetion
are observed, and the degree of lumbar lordosis,

CLINICAL POINTS IN JOINT EXAMINATION

Pain

Swelling

Tenderness,

Stilfness

Limitation of movement,

Cremitus

Muscle-wasting

Deformaty.

(Edema

Involvement of surrounding structures.

Zoxanmaw—
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1. Pam

Pain 1s such a constant and outstanding symptom in the rheumatic
diseases that it 1s felt that as much knowledge as posuible should be
acquired as to 1ts charactensties

Sir Thomas Lewis and his associates have persistently attacked
this problem, and therr work has recently been gathered together
into book form (Lewss, 1942) Full references will be found in
Lewis’s book  The followsmg important points helped m the study
of rheumatism, Lews tried stimulating the skin in various ways—
with a heated wire, a_needle-prick, pulling a hair, and pinching it
with forceps—and he found that 1f the patient could not see what
was bemg done he was not able to say what method of stimulation
had been employed. because the type of pain produced was unvarymng.
In addition, stimulation of a small cutaneous nerve produced the
same type of pam  The description of the pamn depended on 1ts
duration—if short, 1t was called “prickang.” if prolonged, “burnmg.”
This single pattern of skin pam 1s nteresting and umportant, for 1t
enables one to distinguish pain due to nvolvement of the skin from
that found 1n other structures It has been tested with bee stings
{ased n the course of treatment) and nettle stings, The latter
seemed to vary to some degree, but mostly because they had a
character superadded to their basic quality

Lewis next nvestigated muscle by injecting 1t with hypertone
saline or buffered acid solutions He injected the solution into a
muscle on one side, and on the other worked the symmetrical muscle
under 1schamme conditions  He found the two pains to be indis-
tingmshable  He was unable to describe the pain, but was able to say
that 1t was different from skin pamn It partakes more of an aching
character, and 1s famihar to anyone who has used unaccustomed
muscles the previous day Perhaps 1t 1s felt best in the thigh
adductors after a long day’s hunting  The character of the pam is
unvarying  Sumilar conclusions were reached with regard to the
pain produced by mnjury to web, tendon, periosteum, joints and deep
faseia In applying this research to the problem in hand, skin pam
was easily separable from muscle pain  Unfortunately, the pams
from tendon and muscle, though different from each other, have
qualities which elude deseniption It 1s true that muscle “aches”
and tendon “hurts,” but every patient has a different way o
desernibing hus pain, and only those with a far vocabulary can g
about the description with a chance of being understood .

With regard to the pamn in jomts, 1t scems likely agam that thi
15 characterstic  Presumably all jomt pamn arises in synovia
membrane, as articular cartilage 15 relatively insensitive  Patient
are hable te Jocalise their pamn faly accurately With the eye
shut, they can tell which side of a jont 13 bemg hurt, but the pai
is described as a rule as “‘sharp **  The pain of arthntis is “deep an
bormg,” and does not closely resemble the pamn produced in a jomn
by a hypodermic needle, In the course of treatment a good man
joints have been mjected with hpiodol, which causes some pamn fo



CLINICAL EXAMINATION OF THE PATIENT 17

ahout forty-eight hours Tlus 13 the “same” pain as the arthntic
condition 1teelf caused, and it 13 “different” from sk and muscle
pam  From personal experience, skin and muscle patn, and generally
tendon pamn, 1s eacly recogmsable Jomnt pan may present more
difficulties

In studying this question of pan the degree of jomt change which
18 necessary to produce pan 13 found to be very vamable For
mstance, two patients may have a degree of Joint change winch by
clmical and ancillary exammnation appeard to be comparable  One
suffers the most mtense pam, and the other has none  More remark-
ably the same patient may have a degree of arthntis in both knees;
one hnee appears by X-ray to be mn a more advanced condition than
the other, yet pamm 15 felt in the better knee and none in the
other

Referred somatic pmn —Kellgren (1937-39) in an extensive
rescarch has been able to formulate certain mportant generalisa-
tions The mjection of small quantities of hypertome saline
produced artificial lesions in various structures of the body He
concluded that

1 Pam 15 well localised 1n superfictal structures but poorly
tocalied i deep structures  Localisation i deep structures may be
so wefliuent that the pam not only possesses two components, the
primary pain and the secondary pam, but may be referred to another
part of the hody altogether

2 Pun m muscle may be referred to any part of the segmental
root supply of that muscle The distmbution of the pain for a gven
muscle 15 roughly the same in different mdividuals  The trunk as
would be expected grves the clearest indieation of segmental distribu-
tion and 1n this case the pamn ¢ partrcularly mteresting as clear
dorzal and ventral components can be recogmised, the chief localsa-
tion depending upon the site of the leston  If the pain s very severe
adjomng segments may share m the reference  Injection of the
terspmeus lizaments was found to give a very clear indication of
this segmental distrihbution and by this means Kellgren eonstructed
a map of the deep segmental distribution  In the trunk ths map
correxronded well with that of the known superficial sensory supply
but 1 the limbs these two types of supply did not correspond

Lewss and Kellgren (1939) noted that mjection of the interypmons
ligaments  beades produeing referred pan and areas of hy per-
wuthesin also produced arcas of musde spasm which showed deep
tenderness  these phenomena were all confined to a segmental
distribution

These ob~eriations are of mmportance, as they draw attention to
dtagnostie mtfalls due to the secondary effects of a primary lesson
overshadowmy the effeets of the prunary leston atself, and thus
«anang error

3 Tle deeper the source of pan the worce the localisation  The
well hnown reference of pamn from the hip to the hnee can be sliown
by expenimental means, but pamn m the knee being relatively well
locahsed does not eause the reverse effeet  In gencral, the deaper a

)
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;tarllr)]cture lies the more hkely 15 1t to give mise to diffuse segmental

Kelly (1945) has reviewed the appheation of these findings to the
referred pain of fibrositzs, and has shown by experimental means that
the refercnce appears to be through the sensitive fascial planes and
the penmysium.

Cutaneous Il)A 1 may prove misleadi as the tenderness
produced by the palpation of such areas may be confused with the
tenderness ansing from deeper structures  Two means are available
for eircumventing this diffieulty  Furstly, pinching or pricking of
the skin will deteet the condition, and secondly, it may be elimmated
by surrounding the area by an mtradermal ring of procaine, thus allow-
ng adequate deep palpation to be carrted out without interference.
It 1s possible that the therapeutic effects of the ethyl-chloride
spray may be partly due to the el 1on of skin hyperasthesia.

More of a research than a chmeal procedure, paravertebral block
mfuy 1n obscure cases indicate the segmental nature of dufferent types
of pan

Subjective parn —The role of mental make-up and other subjective
factors upon real pain 1s well known and does not require detailed
constderation It must be admtted that though clinical assessment
of the patient gives a rough 1dea of the importance of this factor n
the mdividual case. many errors have their root in this difficulty.

At the moment Lews’s (1942) work on the ‘““nocifensor” system
appears to have no practical bearing on the clinieal elucidation of
pan  There are unfortunately no satisfactory universal tests of the
pan threshold m man, in fact httle serrous work on this subject has
yet been performed TLibman (1934) has ponted the path to be
followed by s development of the pressure test over the stylod
process of the mastoid, to determne the individual patient’s response
to a standard pamn  Much further work remamns to be done before
the subject can be regarded as being satisfactorily treated

It seems possible that many of the X-ray changes produced by
non-speeific arthritis could he due to changes 1n the vasculer supply
to jomnts. Lewis and Pochin (1937) showed that when asphyxia of
the upper arm was produced by compression with a cuff, and the
fingers became anmsthetised, the intensity of pain response mncreased
and became diffuse In addition, however, there was an increase
m the pamn responses from deeper-lymg tissues They think this
was due to temporary local damage to the nerves at the pomnt of
compression

Tt 15 possible to concerve long-continued poor vascular supply to a
joint producing damage of such a character as either to bring pain
nto consciousness at an early date or to make pain, which would be
felt m any case, more severe. Oscillometrnic readings give results
which are anomalous and dublous

The recent work of Erlanger and Gasser (1927) shows that there
are three sets of fibres, termed a, b and ¢, 1n sensory nerves. These
fibres have different electrical responses  Fibres a and b have a rapid
and fibres ¢ a slow transmission time ~ Sensations of pain are carried
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by both types of fibre, giving rise to Lewis’s primary and delayed
response

Fibres a and b are first affected by ischemre conditions, whilst
fibres ¢ succumb first to the effect of cocaine

The transmission time in fibres o and b 15 twenty times more
rapad than in fibres ¢ At the present time it i3 uncertain whether
these fibres, apart from their differcnces in transmission time, also
carry different types of pain

Speciahist physieians should make a close study of pamn, as 1t s
such a constant symptom in the rheumatie diseases

2. Swelling

Although swelling 1 such a constant physical sign in chrome
arthntis, 1t appears likely that there are only a few common types.
All swellings can be grouped into flud, synovial and bony swellings,
One of the commonest traps 1s to regard a joint as swollen because
the periarticular structures are nasted

(@) Fhed swelling —This may occur as a synosvial effusion, or as
an effusion mnto a bursa  The examnation of the<e swellings will
follow the usual lines

Flmd swellings, esther bursal or articular are very commonly met
with 1 anfective arthntis, and 1t 13 helpful to take samples of this
flud  The cell count and differential count 1z of some help—not
only m establishing the diagnosis, but 1t 1s also a help to prognoss,
o far, very few examinations of thiy kund have been recorded, hut
an mdication of what may be expected 19 to be found i the chapter
on synovial flid A synovial effuston 1n infective arthntis indicates
an active process within the jont, and generally suggests rest for a
hmnted penod In osteoarthmus effusions ocenr but are rare. and
it s still uncertarn what therr sigmficance may be  On analogous
Tmex, they probably indicate a worsening of the jomt condition, but
1t 13 by no means certain

Tt wi1ll be wise to mention here that a jont with synovial effucion
needs careful diagnosis for the cffusion of say, interrmttent
hydrarthrosis needs quite different treatment  The Inlateral effusion
nto the knees 1n 83 philis 13 painless and should not lead to difficulty.

by Synonral suclling —This 1s a very common finding It oceurs
prinapally as the result of an ineompletely resalved xynosial effusion
m anfeetive arthntis or, more rarely, i the rather later stages of
osteoarthritis As anindex to activity it has value, but m mfective
artlintis it may become a permanent feature even after the diense
has ccased to be actine although the swelling often gradually dis-
appenrs as time goes on and the membrane shninks down  In osten-
arthriti 1t 35 most commonly scen i cases during the temporary
stage of mflammation, when the joints become hot and the shin over
them becomies red, and a general “flare-up” occurs It tahes o
considernble time before the jomts recede to their former condition,
and thie stage of classical mflammation nearly always leads to
advanee m the condition, and 12 one of the strongest arguments n
favour of an mflammatory or bactenal atiology



20 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

(¢) Bony swelling —This 1s especially noticcable at the end of
the long bones m osteoarthritts 1t may be quite an early feature,
and 1t seems as if there 1s hypertrophy of the bone, for the ends of
the bones. especially at the knee and ankle, are mncreased in girth.
A local pertosteal reaction with the laying-down of fresh bone may
oceur  Diagnostic difficultres must be remembered, for in one case
the sweling was due to & syphilitic periostitis, and in another to a
sarcoma of a femoral condyle, but m most cases it appears con-
currently with the osteoarthntis, and no reference to it has been
found m the hterature These swellings have never been found m
infective arthntrs

3. Tenderness
Areas of tenderness must be accurately located or they lose their
diagnostie value. Any one of the following structures may give
nise to tenderness sk, fat, fasaa,
muscle, nerve, or synovial membrane.
In addition to 1ts own mherent diffi-
culties, the problem 1s also one of
location 1 depth. Lewis’s work on
pmn 1s of assistance m separating
tenderness 1n skin and muscle, as the
pan ansing from these is usually
charactenistic  Skin tenderness 1s. of
course, notreed with very superficial
stimuh. The question of tender fat
15 mportant The fat may appear 1n
the form of panmuculitis, where the
fat 1s laid down n the lobules in
the superfictal fascia, and strands of
\d ol e-artiedl fibrous tissue may be attached round
Adipous dolorosa  juxti-articalanis, Gy 44 the epudermis, This may occur

sometuncs  copfused  with  a  true
artheites . Tho two conditions may 10 80y patient who is putting on
appear tagether weight fast, but 1t is digmfled with
the title “‘panniculitis” only when
I r el e oln

P S ]

s 12

tenderness 1s
symptoms
round the yjor | .
(Fig 12) and grves rise to the condition known as “adiposs doiorosa
juxta-articalanis ” Tlus can be, and very oftenis, confused with a true
arthritis, and may account for some of the diagnoses of menopausal
arthnitis [t may be an atypieal form of Dercum’s Disease, but 1t
1s unbikely to be due to lymphatic disturbance, and the swehings
seldom become inflamed  The condition may be endocrine in origmn.
Round most Jomts 1t is almost impossible to separate muscle
paw from fascta parn Tender nerves are fairly easy to dragnose as
the nerves tend to become shghtly thickened and “roll** under the
finger. When pressed they give rise to “pns and needles” m the
area of therr distribution
It 13 difficult to test the synovial membrane itself except m the
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case of the hnee joint, but in cases where 1t is hypertrophied (as
round the ankle yoint and the wrist) it 13 sometimes possible to be
sure that 1t 13 tender  Even then the pan produced 1s not the same
as the patient complains of n cases of true arthntis

Most physicians attach importance to the question of tenderness,
and this has reason on its side On the whole, however, it is a
deceptine sign and of little value in separating infective arthntis
from osteoarthritis

4. Suffness

This 1s one of the interesting symptoms of chronic arthntis  In
many cases muscle pain 15 associated with stiffness In healthy
subjects stiffness follows over-cxercise and Lewss (1036) thinks that
the pan and stiffness follow the accumulation of metabolites m the
muscles  Pamn of this sort and stiffness follow muscle work under
sehemic conditions, but disappear very quickly when the blood supply
1« restored  Unfortunately, this 1s not at all the story mn arthntis
The stiffness 13 greatest nfter rest, and is most noticeable in the
morning  As tho muscles are exercised, the stiffness wears off.
The same remark apphes to the stiffness which follows the use of
unaceustomed muscles

The degree of stiffness 13 a fair indicator of the activity of the
pracess

5. Limitation of Movement

This may be due to esther pamn stiffness, or mechanical canses
Apart from mechameal cauces, 1t 1 a good ndicator of past and
present activity, but 1t must be considered n relation to it cause
Mechanteal causes are, of course fibrous and bony ankylosis m
nfectine arthntis  and capsular contraction and osteophytes n
osteoarthntis  Other rare causes exist

6. Crepitus

There are three types of crepitus A rather leathers eracklng
type, which geems to onginate m the synovial membrane and 1s
produced m moving the jomnt  Penarticular crepatus s easy to
recogmse 1f properly located  Bony crepitus may be heard m any
Jomt but 15 generally best appreciated n the spime or pelvis, It
1< generally evidence of old activity—although this 1< not proven
~ and 15 noticed most frequently in the pelis or lumbar spe in
burnt out ankylosing <pondy itis, or osteoarthntis of the hips

7. Deformity
Deformats s an aftermath of ehromie arthrtis
8. (Edema

(Edema 14 a goud negative pomt, for it rarely oceurs in chrome
arthntic and, of present may be an indication to ook for a posable
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alternative diagnosts It occurs with greater frequency in cases of
specific arthritis

9. Involvement of Surrounding Structures

The‘dmgnoels of arthralgia depends partly on exclusion. Teno-
synovitis and pamnful and tender nerves and the question of painful
fat has already been mentioned under the heading of “Tenderness *

10. Muscle-wasting

Muscle-wasting appears m a very marked degree mn rheumatoid
arthnitis  Generally 1t 1s explained as being due to interference with
trophie fibres which pass 1n, or near, Jonts The modern view
15 apparently aganst this Disuse, agan, 1s not in favour as an
explanation, but 1t scems likely that 1t takes some part

Sweating test —Guttman (1940) devised a thermo-regulatory
sweating test By placing the patient i a radiant-heat bath and
covering the skin with a dye he has been able to compare the sweating
mn different parts of the body The dye used 13 sodium chrmuzarin
2-6 disulphonate (B W & Co) in starch The dye changes from
light grey to purple in contact with sweat It is a useful test, as it
is entirely objective, but 1ts only use 1s to show the integnty of the
sympathetic fibres running along the peripheral nerves.

The electromyograph 15 capable of measuring action potentials in
muscles. It has recently been revived in an mmproved form and 1t
will be of great service n the study of locomotor disorders. The
following is an authonitative account of the present state of its
development

ELECTROMYOGRAFPHY

It was Adran (1925) who first suggested that electromyography
might be of value in climcal medicine  Since the publication of his
paper, electromyography has been used spasmodically, the electrical
activity from the muscles of patients suffering from spastieity,
tremors and other pathological condrtions has been recorded, and the
method hag proved of value as a diagnostic agent

Recently, however, the r ding of action [
muscles 1n man has assumed more clinical importance, for with
modern apparatus it is possible to detect not only motor unit action
potentials, but also fibnllation action potentials

Schiff (1851) discovered that, when viewed dwectly, denervated
voluntary muscle was in a state of continuous surface agitation,
which he found to be due to minute contractions of isolated areas
of muscle. In the rabbit, this condition, known as fibrillation,
commences about four days after a peripheral nerve has been cut.

Stnee Schuff’s time, fibnllation has been studied by a number of
ohservers, Denny-Brown and Pennybacker (1938) showed that, in
the human subject, specific action potentials can be recorded from
denervated muscles, and Eceles {1941) showed that the unit concerned
in the activity is a single muscle fibre

s from




"

be 13

The Aemmbly of the Conxanl Newtle Floctrods A needle of the 1y e used
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With this as a basis, a study has been r i
potential recording, of the elei'mcal nch:t;;]eo,fbfn:;:ﬁe?lszx;‘:ld;ﬁn
time of denervation up to complete re-innervation and funnnona?
recovery, both i experimental ammals and 1 man (Weddell, 1943
a and b, 1944, 1935) The recordings are made with a c.l’refull):

TIwe 14

A Shows the Apparatus used for Clinieal Electromy ography
Note — Tt 1 all-marms driven, and very robust

B Shows a Camera attached to the Osalloscope for making Permanent
ords

sereened coaxial hypodermic needle electrode coupled to a straight,
all-mains, high-grade amplifier, which drives both a loud-speaker and
cathode-ray oselloscope  Switching arrangements provide for
graduated condenser shocks to be delivered down the needle for deter-
mimng the exact position of the recording tip  The oscilloseope 18
chiefly useful for obtaimng permanent records, and m most cases 1t

can be dispensed with (Fig. 14)
It has been found that, m man, no electrical activity can be
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recorded from a normal relaxed voluntary muscle, and that 1t 1s
possible to completely relax the majonty of voluntary muscles
With few exceptions, such as the scalene and laryngeal muscles,
voluatary muscles can be relaxed completely, even the sacrospinalis
muscles  Motor umt action potentials, which appear only when the
muscles contract, take the form of monophasic, diphasic, and rarely
more complicated spikes, which vary i amphtude from 100 mierovolts
to 1 millivolt, and 1 duration from 5 to 10 milliseconds  They are
heard as low-pitched sounds n the loud-speaker, and vary 1 number
and frequency with the strength of the contraction The econ-
centric needle electrode has a normal useful recording range of
1 to 2 centimetres m respect of motor umt actien potentials,
wiich are the electmcal counterpart of the simultaneous con-
traction of some hundreds of muscle fibres composing the motor
umt

In man, provided the muscles under exanunation are at approxi-
mately blood temperature, 1t 1« found that spontancous repetitive
action potentrals from fibrillating muscle fibres can be recorded from
denervated voluntary muscles  Fibmllation action potentials are of
two types, those evoked by msertion of the electrode, winch last a few
seconds only, and those which are spontaneous and repeat thythmie-
ally when the needle 13 motionless in the musele They both take
the form of monophasic or diphasic spikes, 1 to 2 mulhseconds in
duration and up to 100 microvolts in amphitude, repcating at variable
rates between 2 and 10 per sceond, and heard as sharp cheks n the
loud-speaker  The time of oncet of fibnllation activity m man 18
longer than 1 experimental ammalk  In hmb musculature the onset
1s from the 16th to the 18th day, i the factal muscles from the 12th
to the L4th day, and m the sacrospinalis muscles from the 10th to
the 12th day Fibnilation action potentials have been obtamed
from muscles dencrvated for eighteen jears, although the number
and frequency of the action potentials recorded 1n such cases 1s less
than 1n muscles more recently denervated

ibullation action potentials can be obtamned from partially
denervated muscles, m cases where the number of motor umts
separated from thewr nerve supphes 13 mimmal, the electrode has to
be moved freely through the musele before such action potentials
are recorded  NSpontaneous repetitise motor mmt action potentials
umnfluenced by voluntary effort as well as fibnllation action
potentials, ure often recorded from caces of slowly progressive
penpherat nerve mterruption,

By rusing the temperature of the erculating blood or warmng
the muscles under examination, the number and frequency of the
fibrillation action potentials recorded from denervated +oluntary
muscle can be mcreased  Prostigtmn has a sinular effect (‘oolm}:
the muscles on the other hand, decreases the activity

It has been found that there 13 no relationslup between the
number and frequency of fhinilation action potentials and esther the
degree or rapicity of muscle atropliy . but museles which have been
recenning adequate physiotherapy. as judged by climeal examination,
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fibnllate vigorously, whereas denervated muscles which have been
excessively sphnted fibrillate feebly

In cases of reversible 1schaemic block, e g, Bell’s palsy, motor umt
action potentials can always be obtamed on insertion of the needle
electrode and 1t 15 usual to find a few repetitive motor unit action
potentials which may or may not be under voluntary control ~ On the
other hand, fibrilation action potentials are absent or fow mn number
and may be confined to diserete portions of the affected muscles

During the coutse of re-mervation, a decrease in the number of
fibrillation actton potentials recorded 1s observed before the return
of motor unit activity  In response to attempted contraction, motor
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{7) Normal Motor Umt Action Potential

{4) Fibrillation Action Potentials
(¢) Polyphasic Motor Uit Action Potential {Regeneration)

untt action potentials first appear close to the position of entry of the
nerve mnto the muscle, and spread from this aren  Voluntary effort
cannot be sustained by motor unit action potentials when they first
appear following regeneration Prostigmin appears to have some
beneficial effect 1 sustainmg neuromuscular transmisston in the early
stages of re-innervation  As motor umt activity increases, fibrillation
aetivity rapidly decreases

The detectron of small, very ighly polyphasic motor unit action
potentials 1s of definite value from the diagnostic pomnt of view for,
as far as 1s hnown at the moment, they appear only followng nerve
regeneration  They are most numerous In the earhiest stages of
rennervation. but may be obtained for over eighteen months after
regeneration. They cause a characteristic rough sound in the loud-

speaker X
The interval between the first appearance of the motor unit
action p ials and the com of detectable functional

recovery can vary from two weeks to six months This depends to

™ some extent on the particular muscles involved
. Tig 15 shows action potentials typical of those obtamed from

J  normal, denervated and re-innervated muscles
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From these observations 1t will be seen that use of electro-
myopraphy as a diagnostic agent 1« of greater importance than
horetofore, It can be used m addition to the familiar electrical
reactions It has a number of advantages, among which 1s the
detection of mimimal degrees of lower motor neurone derervation
In addition 1t 15 possible to record the electrical activity in denervated
muscles, such as those of the larynx., in which the study of electrical
reactions is out of the quesuon, and 1t 13 of some interest to note
that m a case labelled “recurrent laryngeal palsy of unknown
wtiology”’ the diagnows of arthritis of the crico-arytenoid joint was
established by recording action potentials It 1s not suggested that
clectromyography should replace the determination of the electrical
reacttons by stimulation, but that electromyography 1s a more
delicate method for gauging damage to the lower motor neurone.
and 1s therefore valuable for the of al
nerve mjunes and 1n the early stages of dﬁc:neﬂ affecting the lo\\er
motor neurone Moreover, the detection of fibnllation action
potentials 15 a postive proof of denervation, which 18 not posable
to obtain with other methods

Granam WEDDELL,

Climeal Exammation as a Whole

Having described the methods of examination and the details
obtained 1n the examination of jonts, certam pomnts arise 1 the
course of each clintcal exanunation which must be mentioned

1 Sueating —Sweating 15 a constant occurrence i nfective
arthritis  but seldom seen in osteoarthritis Tt 13 presumably
associated with the katabolic nature of the disease, and certamnly
tends to loss of weight in many cases  The odour, both in rheumatic
fever and 1n infective arthritis 13 charactenstie

2 Obestty —This s discussed i the chapter on the mtiology of
osteoarthritic

3 Lost of nweight —Loss of weight may be very marked Itisa
good indication of the activity of the process

4 Blood pressure —The blood pressure in mfective arthntis 15 on
the whole low and m osteoarthntis there 15 a tendency for it to he
rased

The Problems that Complete Examination will solve

1 Is thrre a physical basis for the patienl's condition?—Pain 1=
such a constant symptom m the rlieumatie syndromes that one of
the problems n this branch 12 to find out whether 1t has a physical
basis, as 1t 1% a prominent part of many “eseape’ syndromes  The
confusion which existe on the gubject of the rheumatic diccases 13
due to an mabiity to piek out the cases due to physical change, If
a physieran toes to fit every patient compluming of pan into the
phaysienl pattern of rheumatism regardliess of the presence or absence
of mgns, he will find himself {1 A with <uch a
and oonfuqng mass of matenial that he will despuir of ever mhmng
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1t to understandable shape. Careful physical exammation acts Lil
a charm m such a dilemma, order and pattern arising as the case
exammed Pam produces some physical sign in about 90 per cen
of cases Tlus will show itself either as Imitation of movemer
tenderness, muscle atrophy, or interference with reflexes in ]
Jocomotor system, or as cardiovascular and nervous signs ar
alterntion m sensation n the general examination. The 10 ;er cen
m whieh no physical signs are found belong largely to the grot
known as osteoarthnitrs of the spine, which may produce severe pai
wrthout any physical signs whatever In additton, there is a sma
group of cases complaiming of umversal pain with a few indeterminaf
signs st fueh will be discussed later  The physician’s position 15 vast]
strengthened 1f he knows whether or no a physical basis exists

2 If a physical basis exists in what system does 1t lie?—Th
prebminary piece of information s mdispensable. Time and agai
cases appear with a diagnosis of fibrositis in which the leston does ne
he mn the muscle or fibrous tissue  Early diagnosis is a great help 1
these matters  For instance, a case of pam in the left thigh mvolvin
the area supphed by the femoral nerve had been disabled for a yea
The doctor nussed the pomnt that the lumbar spine was stiff and s
faled to appreciate the likelihood of ankjlosing spondylitis  In si
months with X-ray treatment he was back at his own job  Thes
ponts are mentioned to show how necessary full exammation 1s i
these conditions

Method of Recording the Examination

In making a report to the Jont Tuberculosis Council on th
method of recording tuberculosis m the United States and Canad
(Flotcher, 1931) the opimen was expressed that o printed form wa
not so good or so useful as a blank sheet on which the physicia
could enter what he thought of value Tlus view had to be re
considered when trying to decide on the best way of recording
chionte rheumatism, and the reasons are that the physical signs o
rheumatism are so diverse and so far-flung, even m a single case
that the whole body must be examined 1n order to arnve at a reason
able concluston, whereas pulmonary tuberculosis secms to hehave ir
a more sequential and orderly manner and to have better understooc
complteations

It saves time to enter the ~
made  One sude of the sheet
the other for physical signs
Section A 1s with the patient supmne’ soclon L Sl up v v
couch, Section C lying prone and Section D standing. Most of the
locomotar findings are entered on the manikun and a space left at
the bottom for descriptions of any special features

1t is important to enter the clinteal diagnosis at the time of the
examnation  This has value from two pomnts of view In the first
place, 1t gives a good 1dea of the proportion of cases in which a
concluston cannot be reached In the second, it is good for the

. - aolac s thavw ar
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soul, m that 1t provides a check on the number of cases in which
the chmeal conclusion 14 wrong'! As expenence is gamed, the
number of correct ehnical conclusions slowly rices and this 1s good
for the spiriet

The form m usc at the Arthritic Climie of the Royal Free Hospital
1 lnstrated below (Fig. 16)

' — 2o
a—

& e i et e

- r——t— e

lw 18

X rays are imvarably taken of the parts affected and a sedimenta-
tion rate and blood urie acid estimatons are carmed out  The
Westergren teehmgue 15 used for the sedimentation rate  In additjon
apecial exmnmations and blood phosphatase may be needed

Some attempt will be made to show the more usual physcal
findings m ench of the theumatie 8y ndromes
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CHAPTER 11
THE PHYSIOLOGY OF JOINTS

v 1743 Hunter described the “cireulus articult vasculosus” and
I e deseription would differ hittle af rewmtten to-day  Bonn

comed the term *synovial membrane” m 1963 Hueter's
desenption of the synovial membrane as n connective tissue structure
way wntten 1n 1864 Nerve fibrils in the membrane were deseribed
by Nicaladom in 1871 and the lymphaties by Tillmans 1n 1876 A
siandard text-book on Applied I'hywology contams no references
ettlier to Juints or sy novial flud 10 1ts index”  Thix s a farr indication
of how hittle progress has been made in recent years  Few questions
m ths important braneh of phyriology are definitely settled Dut at
14 evident that further advance in the study of lacomotor disorders
wmts largely on this type of knowledge

The Jomt Cavity

In the embry o the remnant of me<eneliy me from which the rRynostal
membrane ultimately develops elaborates in its centre a hgud
hyaloplasm The mesenchyvmal cells are then pushed outwards and
liccome more dene eventually xurrounding the joint eavity  the
penchondrium forming the capsule

It 1« now generally apreed that jomnt cavities are tissue spaces
The 1dea that they could be regarded as serous cavities on all-fours
with the pleura and perstoneum s now disearded

The mynotial membrane 1 generally deseribed as conssting of the
mner layer, or intuna and the outer ibrous laver  Trabeculations
may oceur encloung separate divisions whieh may be partially dosed
off from the main jont canvity Tolds some of which oceaxionathy
lLecome stuck together are nunerous

The mtima 15 hrmly attached round the edges of the jomt and
may extend for a vanable ditance on to the artieular cartilage
Over tendons and haments 1t s wanlly adherent n other parts it
1 loose and can be Ifted away i these regrons appenr many elwstie
fibres nometimes formng distint elastic bands which prevent the
membrane being mpped between the articular surfaces dunng move
ment The outer filirous layer 13 attached to penchiondrnum and
]'('H(Nll‘lll’“

Bauer, Ropes and Wame (1960) descnibe the intemal eells near the
articular surface as large roumnd ot polygonat wath coarmely granulae
eytoplasm, oval nucler with a chromatin networh in the nuelcoplasm
‘The limng cctlv may be m ene or more layers and resemble endo-
thelium or enbundal epithehum but sre vot regular and o basement
membrane has pot been demonstrated  Protoplasmie  processea
extend paraflel to the surface and inta the outer fibrous fayer  No

gohlet” cells have been demonstrated (Davies 1943)  Nynovnd
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CHAPTER III
THE PHYSIOLOGY OF JOINTS

N 1743 Hunter described the “arculus articult vasculosus” and
I his deseription would differ little if rewntten to-day Bonn

comed the term ‘‘synovial membrane” m 1763 Hueter’s
deseription of the synovial membrane us a connective tissue structure
was written in 1864  Nerve fibnils i the membrane were deseribed
by Nicoladom 1 1871, and the lymphaties by Tillmans in 1876 A
<tandard text-hook on Applied Physiology contans no references
erther to jomts or synovial fluid m 1ts index  Thus 1s a faur 1ndrcation
of how little progress has been made m recent years  Few questions
n this important branch of physiology are defimtely scttled, but 1t
18 evident that further advance m the study of locomotor disorders
waits largely on this type of knowledge

The Jomt Cavity

In the embryo the remnant of mesenchyme from whichi the synovial

b ultimately develops elaborates in 1ts centre a Liqud
hyaloplasm  The mesenchymal cells are then pushed outwards and
become more dense, eventually surrounding the jomnt cavity, the
perichondrium forming the capsule

t 15 now generally agreed that joint cavities are tissue spaces
The 1dea that they could be regarded as serous cavities on all-fours
with the pleura and peritoneum 1< now discarded

The synorial membrane 15 generally described as consisting of the
mner layer, or intima, and the outer fibrous layer Trabeculations
may oceur enclosing separate divisions which may be partially closed
off from the maimn jomnt cavity Folds some of which occasionally
become stuch together, are numerous

The mtima 15 firmly attached round the edges of the jont and
may extend for a vanable distance on to the articular cartilage
Over tendons and hignments 1t 1s usually adherent, in other parts 1t
15 loose and can be lifted away  In these regions appear many elastic
fibres sometrmes forming distinet elastic bands, which prevent the
membrane bemg nipped between the articular surfaces during move- .
ment  The outer fibrous layer 18 attached to penchondnum and
perosteum

auer, Ropes and Waine (1940) describe the nfimal cells near the
articular surface as large, round. or polygonal with coarsely granular
eytoplasm, ovat nucler with a chromatin network m the nucleoplasm
The lunng cells may be in one or more layers and resemble endo-
thelium or euboidal epithelinm, but are not regular and a basement.
membrane has not been d ted topl T
extend parallel to the surface and nto the outer fibrous layer No
“goblet™ cells have been demonstrated (Davies, 1945) Synovial
a

o —
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cells differ from fibroblasts in therr ability to lyse fibrin and to secrete
mucin  The structure of the intima vares a great deal in different
parts, and the subsynovial tissue has been used as a guide in the
description of different types of synovial membrane. Three types
have been described (Key, 1928) the ““areolar” type, the “fibrous”
type and the “adipose’” type overlying the articulag fat pads. Some
areas are cellular and some cell-poor The cellular elements are
separated from the cavity by collagen The outer layer shows
smaller and fewer cells, with short processes and more elastic tissue
Vil project mto the cavity from all areas  The synovial membrane
is o vascular structure throughout its depth, being suppled by the
crculus articuli vaseulosis of Hunter This vascularity mtroduces
difficulty m the evaluation of synovial flmd counts, as 1t is difficult
to introduce a needle into the joint without extravasation of red
blood cells Davies says that nitrogen 1s hberated early into the
joints m decompression sickness and assumes that the capillaries are
near the surface and permeable. Tillmans found two layers of
Iymphatics, 2 subintimal and a deeper layer This work has smee
been confirmed, as have the presence of nerve fibrils, From a study
of these fibrils, Gerneck (1932) concluded that both vasomotor and
sensory functions are subserved Some nerve endmgs are concerned
with the appreciation of tension in jonts It 1s mnportant to remem-
ber that those nerves which supply the groups of muscles moving
a Jomnt. also supply the Joint itself

The structure of articular cartilage 15 well known. Near the
surface the cells are flat and lie parallel to the surface, but in the
deeper layers they are irregular and 1n the deepest layers he perpen-
dicularly to the articular surface Somewhat the same arrangement
may be seen m the skin, wlhich 1s also adapted to bear pressure.
Cells are more numerous i the superficial layers. Adult cartilage is
avascutlar, and does not contamn Iymphatie or nervous tissue.

The histological structure of bursm and their mesenchymal
development suggest they have a close relattonship to synovial tissue.

Nutrtion and Growth of Cartilage

It has been shown that cartilage | sses spring and T
1f exposed to mtermittent forces  If these stresses become continuous
1t loses 1ts power of recovery Its smooth surface reduces friction to
a mumimum, 1its resihent nature prevents jarrng, and its lack of
sensory nerve supply makes locomotion panless,

Nutnition has been asenibed to capsular and other blood supply,
but even if tlis exists, 1t 1s probable that this supply 18 purely local
General opimon 1s that carfilage 18 mostly nourished by the synovial
flwrd and 1t 15 known that the constitution of this flunl would be ade-
quate for such a purpose  Fisher has found that loose cartilaginous
bodies 1n joints contmnue to grow He concluded that the layers
of new cartilage were laid down by the synovial membrane

The metabolism of cartilage has been the subjeet of recent study—
Bywaters (1937) has shown that its respiration 1s low but definite.
The subject 1s highly techmeal, but 1t appears ]Lkely that metabolism

1
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varies directly with the number of cells  The metabolic activity of
the matrix 15 about one-tenth that of connective tissue, but that of
the cells 1s comparable to other tissues. Bywaters demonstrated a
dehydrogenase 1n cartilage, but could make no guess as to its function,
m view of its low respiration He alco found the metaholism of
fetal epipliysial cartilage to he ten times that of adult cartilage
and 1t aleo contamed a higher glycogen content The cell content
decreaces with age  Articular cartilage contams lactie acid, collagen,
chondroitin sulphurie acid and ealaum salts It 15 separated from
the underlying vascular bone by a zone of calafied cartilage which
nereases m depth with age Elliot (1936) showed that i young
ammals cartilage divides by mitosis, but 1n later hfe this 15 replaced
by anmutotic division, Bowie et al (1941) confirmed the previous
findings on the metabolism of cartilage They concluded that the
* - oot T * possibly
with age,
o . . . o 1s loss 1s
thought to contribute to the onset of osteoarthritis in older people
Davies states that at the articular surface lies a sheet of dead cells
which 15 removed by the wear and tear of the jont  These cells have
not been taken into account in studies of the metabohism of cartilage
In any case the reparative powers of articular cartilage are small,
especially over werght-bearng areas Lesions near the margin
undergo repair by mgrowth of synoval tissue which becomes a poor
sort of fibrous cartilage  If the lesion goes through mto the under-
Iying bone, prohferation of tissue in the marrow spaces leads to
repair 1n the same umperfect fashion
It appears that to keep viable artieular cartilages must be kept
i apposition with one another, and 1t will be remembered that de
generation on one surfaco often leads to degeneration 1n 1ts opposite
fellown  Cartilage 15 capable of resisting autolysis from enzymes in
pathol 1 joint d but this h may be hmited 1n
1ts effect and 1s not always present
Holmes ef al (1935) have shown that synowial flud has an
apprectable anti-tryptic property, but not imn all cases Some
samples were able to mhibit the action of trypsm on easem, whilst
others did not possess this property In those cases which showed
1t, 1t appeared that this was present quantitatively as well as quali-
tatively  Further experiments demonstrating the action of trypsin
on the protein of synovial flud itself showed that 26 of 34 fluds
possessed anti-tryptic property It was found that the anti-tryptic
substances could be removed from the fluid by chloroform (as 1s the
case with blood plasma)
If the fiuid contams a large number of cells, and more especially
if they are polymorphonuclear leucocytes, the anti-tryptic power 15
usually reduced It appears that plasma and synovial flmd contain
roughly comparable amounts of anti-tryptic substance  Presumably
the presence of anti-try ptic propertes i synovial flud 13 to neutrahse
the ferments v hich are present in jomt exudates.
The Sidberbergs (1939) have demonstrated the effect of the
3
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endocrine glands on growth of carhilage, particularly the anterior
pitwitary Tn young gumea-pigs admmustration of thyrod estract
also enhiances the growth of hyalme cartilage

It 15 not known how the necessary nutrition enters or leaves
cartilage, but 1t 18 assumed that this oceurs along the intercellular
system of fibrils \

With advancing years, the superfiial strata undergo fibnitary
degeneration Tt 1s rather curious, m view of what has been said,
that Bennett and Bauer (1935) believed that proliferation in immature
ammals 15 no greater than n adults

In contrast with cartilage, synovial membrane is a ighly vascular
structure served with nerve fibnls and lymphatics, and with a high
and undieputed regenerative power Key (1925) found that a nearly
normal synovial membrane was re-formed sixty days after a partial
synovectomy 1 rabbits  As already mentioned, this is one of the
arguments in favour of synovial Yi bemng a mi .
Synovial tissue 13 a better word

The carriage of substances to and from the joint cavity has been
studied

The principal route 1s via the capillary bed, and substances of
low molecular weight pass easily both ways The Iymphatics help i
absorption from the jont cavity Substances with a high molecu-
lar weight have more difficulty  Protemn mn the form of egg white
and horse serum was injected 1nto the knee joints of normal dogs,
and precipitin tests were done on the blood, using the serum of rabbits
immumsed aganst the protemn employed At rest the protein was
detected fifteen to twenty minutes after injection and after exercise

stream by this 1oute. Exercise and massage of muscles mncrease the
rate of removal Exercse increases the rate of removal of serum
albumin, but whether exereised or no the serum globulin 1s removed
with great difficulty. This 1s attributed to the size of the molecule,
and the conclusion 15 reached that the weight of molecule which can
easily be removed from a Joint lies betneen 72,000 and 175,000 This
work may require confirmation

It seems possible that increased permeability of vessels may lead
to an effusion nch 1in protern  The 1ncrease m osmotic pressure would
attract water, and 1f the proteins cannot be removed as fast as they
are mtroduced the effuston would he mamtamed. Fibrosis of the
membrane nught lead to further difficulty in removal, The larger
the effusion, however, the greater the surface exposed to physical
forces and the greater the forces themselves,

Sugar appears 1n an effusion an hour or less after ingestion by
mouth,

Synovial Fluid
Most of our recent information comes from Bauer, Ropes and
Waine (1940) and Davies (1945)
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Cell counts —A great deal of the work has been done on animals,
mostly cattle The astragalo-tibial jomnt has heen used, as 15 to
40 ceo of flmd can be aspirated The average quantity from a
human knee Jomnt 15 045 ce and qute often only 01 cc can be
obtamed .

Coggeshall et al (1940) examined fluids from 29 knee jomts at
post mortem 1 cases which showed no evidence of articular disease
The total number of nucleated cells varied from 13 to 180 cells per
cumm , the average being 63 cells per cu mm  They found, as was
thought before, that the synovial count hore little relationship to the
blood count They concluded that red blood cells were not normal
constituents of the synovial flmd  The average differentzal cell count
in the flurds was  monocytes 47 8 per cent . clasmatocytes 10-1 per
cent , unclassified phagocytes 4 9 per cent , lymphocytes 24 6 per cent.,
polymorphonuclear leucocytes 6 5 per cent , synovial cells 4 3 per cent ,
unclassified cells 22 per cent Eosmnophils and basophils were not
found 1n any of the 29 flmids  The total count: might have been higher
1f the joints had been in more active use up to the time of death.
It appears that the high proportion of mononuclear cells 1s due to their
action as phagocytes, removing debris from the yomt It 13, of course,
possible that some of these cells may have been tissue Instiocytes
The normal synovial flud total and differential count may, for the
present, be regarded as the articular response to the minor traumata
of everyday life, and it 15 of mterest that the highest cell counts are
observed i those cases showing wear and tear due to increasing age,
Thys point 1s worth bearing i mind 1n connection with some of the
‘arguments concerned with old age m other parts of this book As
the jomt space 1s now regarded as a tissue space and not a serous
cavity, Bauver thinks that the cytology of synovial flimd may be
analogous to that of tissue flmd

Normal synovial flmd 1s a pale yellow, very viscous flud  In ten
examimations on patients with healthy knee jomts the average
pressure has been found to be — 3 em of water (Fletcher, unpublished)
These patents were supine and being operated on for other conditions,
The lowest pressure was —5 cm of water and the lughest -1 em.
of water They had all been in bed for 24 hours previously and the
average tume they had been under the anzsthetic was 20 minutes

Horiye (1924) found that the specific gravity of human synovial
flmd ranged from 1008 to 1015  He also found the average fotal
solids for post-mortem fluds to be 120 to 393 per cent Fisher
found 1 4 per cent

o oo with a range of 51 to
wem  If this s pre-

Tins factor appears
to vary n different jonts

The average osmolic pressure agamst Ringer-Locke solution 13
363 mm of water for serum and 150 mm of water for cattle flmd
Thns gives a difference of 215 mm. water By direct determmation
the figure 13 250 mm water By caleulation from the average serum
albumm and globulin figures (75 4 for serum albumin and 19 5 for
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serum globulin) the osmotic pressure is 384 mm of water Bauer ef al.
remark on the rough agreement of this figure with the value of 365 mm.
water In the ecase of synovial flmd, however, the same calculation
gives a figure of only 57 mm water (as opposed to the observed value
of 150 mm ) It seems likely that the difference must be due to
mucin, and 1if so, 1ts osmotic pressure {not yet directly determimed)
35 caleulated by these workers to be mnc times as great as that of
albumin (675 as compared with 75) This type of work 1s of the
greatest value, as such a high osmotic pressure 13 likely to be of
erucial importance

Protein values have mostly been caleulated from cattle fluid. Not
ncluding the mucoprotein, the content 1s said to he 0-88 g. per 100 ¢ c.
1 the serum and 1t 1s probable that the values in man are much the
same Various workers found lymph protem to vary from 1-33 to
4 57 per cent , subcutaneous adema flurd contains 0-25 g per 100 g.
of water In a case of asctes secondary to carcinoma the ascitic
flmd contained 4-36 g (Gilhgan, Volk and Blumgart, 1934). There
are marked variations 1n the albumin-globulin ratio, but the average
m cattle fluid ts 3 9, m the serum 11 The presence of serum proteins
1 lymph and tissue flids 15 assumed for the moment to be due to
shght capllary permealnlity. In this way the high albumin-globulin
ratio m flnd would be explained on their relative molecular weights,
allowng greater permeability to albumin

The question of muen 1s of outstanding interest. It is responsible
for the lubrication of the joint, for the high viscosity and the high
osmotic pressure. In cattle 1ts average concentration is 0-14 g. per
100 cc¢  Including mucin the maximum total protemn concentration
of normal human flmd 1s said to be 323, The average mucin
concentration 1s 0 85 per 100 cc¢  Muemn contans a protein and a
polysacchanide It 1s thought that the protemn is a glyco-protein and
that the polysacchande (hyalurome acid) 1 the same as that found
in the vitreous humour, umbilical cord and group A hamolytic
streptococcus (see later)

Bauer confirms that normal synovial flmd contains no fibriogen
and does not clot. Occastonally a flurd does clot, presumably the
fibrinogen comes from acaidental extravasation of blood.

Non-electrolytes such as urea, uric acid and non-protemn nitrogen
occur m much the same concentration as m the serum  This would

SO N

S aten e

nversely

Synovial fluid 1s smd to contain the enzymes drastase and lipase
with a highe Yotone savtest dhen the serum,

The pH .

Electroly are present in higher
concentration m the fluid than the serum of cattle, whilst sodum,
potassium, calcium and magnesium are lower mn fluid than serum
Total morganic phosphate 13 the same 1 both. This would be m
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harmony with the Donnan equilibrum theory. The caleium con-
centration s high 1 the fimd Davies says that the concentration
of caleium 1s proportionate to the mucin content and viseosity

Theories of Ongin N

Synovial flud 15 probably an ultrafiltrate or dialysate of blood
plasma, and Bauer ef al (1940) confirm that this is their present
view

As the muan of the cartilage duffers from that of the flud, 16 15
unlikely that the cartilage 1s the source of the synovial muein  The
synovial cells may play some part as they secretq a mucin-like
substance 1n tissue culture (Vaubel, quoted by Davieg) The theory
that joint spaces are tissue spaces suggests that the mucin may be the
matnx of the space As both sulphate-free and sulphate-contamning
mucin exist 1 conneetive tissue, both should appear in the same
proportion 1n the jomt Davies says that there 1s no evidence for
this

Functions of Synovial Flmd

It noumnshes the articular cartilage and probably the superficial
cells of the synovial membrane, particularly those villi without blood
supply It 1s evident that the flmd acts as a lubricant for the jomnt
surfaccs  The ligh osmotic pressure of mucin evidently retains fluid
m the joint  De Gara (1943) found bacterierdal properties i synovial
flmd, and thought these properties were related to the complement
content as they were not destroyed by heating at 56° C for 30-60
minutes

Muein 15 saud to protect the jont surfaces from the action of actd
metabolites and may do so, though the primary buffering actzon will
be carried out by bicarbonate Some think 1t assists in heepmng the
articular surfaces 1n contact

Synovial Flurd 1 Articular Disorders

The present posihon with regard to staining of films of synovial
Jflurd —There are two schools of thought on this matter, one advocates
the method of intra-vitam staimng and the other works with fixed
smears  Probably these different methods aceount for a good deal
of the confusion which exists at the present tnme.

The exponents of the wntra-tatam method clarm that only by ths

h can pl 1 ytes) be identified with
certainty  They also stress the marked differences that can be seen
as to motility, phagocytosis, presence of speaific granules, vacuoles
and nutochondria with this method

The dicadvantages are*

(1) Far more practice 1% required.
(2) The value of specific granulations in identfymg a cell 1s
uncertain
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(3) It 1s not known at present whether synovial cells are phago-
cytrc and whether they contamn granules This may lead
to inaccuracy mn the macrophage and synovial counts.

(4) It 15 doubtful whether the additionally complicated classi-
fication provides any further important information on the
easier method.

(3) The count has to be made at once

The fized-smear method groups the cells under only four heads:

(1) Polymorphonuclear leucocytes
(2) Lymphocytes

(3) Monocytes and macrophages
(4) Synowial cells

It 1s casier because the groups are understood by everyone, the
differential count can be done at any time and the slide is there for
checking and comparison

It has the great disadvantage that mformation may be missed by
groupmg monocytes and macrophages together, and it may be less
accurate

Anyone who wishes to do a number of synovial counts should start
with the fixed-smear method and go on to the intra-vitam method
Iater 1f he wishes

Synovial Flmd Values m Arthritis

When a jomnt effusion 1s present 1t is usually desirable and helpfal
to aspirate some of the flmd for exammation  Tlis 1s a safe procedure
provided 1t 1s done with all aseptic precautions Klhing has made
several thousand aspirations 1n all types of jomnt infection without
any 1ll effect He has aspirated tuberculous jonts amongst
others
The examinations usually required are total and differential cell
counts, estimation of total protemn and sugar content.

Coggeshall et al (1941) studied the post-mortem flnds from
patients dying of infection or cedema

Neutro- %‘;;’:_ Lympho- | Synovrat | -
phits | 7hego [ogtes |V oets

Fhads | Amount | Cells

ce |peremm |per cent | per cent |per cent |per cent
With Infection 20 140 2 3ts 490 165 14
With Gdema 18 1070

)

221 519 239 18

They concluded from the above table that the quantity of synovial
flmd was considerably increased 1n cases of wdema and that in these
cases fewer nucleated cells were present than m normal flud.  Solds,
viscosity, protein and mucin were all reduced In cases of infection
the total nucleated cell counts and the absolute number of neutrophils
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were ¢ derably i d  They luded that the absolute num-
ber of neutrophils was a better gmde to synovial tissue inflammation
than the total nucleated count. Tlns 1s a concluston with which
most people agree

The cytology of synovial fluid varies in the different types of
arthritts  Thero are few records, but Collins (1935) finds 10,000-
20,000 cells per ¢ mm n rheumatod arthritis, and quotes 1,000-5,000
cells per emm 1 rheumatic fover Gonococeal arthmtis has a
similar count to rheumatoid arthritis, n tuberculous arthritis there
18 g wide variety of findings and n infection with the hemolytic
streptococcus the cell counts are very high indeed  All authors are
not agreed

o

with blurred outhines and difficnlt to recognise In consequence a
good deal of experience 15 requred before an app Ay eorrect
count can be achieved.

A vanety of cells not mentioned m the table are contained m
normal synovial fld such as clasmatocytes, synovial cells and un-
classified phagocytes In pathological fluids some cells have been
seen wluch could be classed as plasma cells and some as macrophages,
but on the whole 1t was considered wiser not to ntroduce controversy
by trying to name cells whose identity was n any doubt These
cells have simply been placed under “other cells ” The large pro-
portion of monocytes (47 9 per cent ) 1n normal flmid have not been
found n pathologieal fluids 1n any discase

¥ith the exception of two or tllrce all the counts recorded here
have been made with the *fixed-smear” method

The sugar content of pathologieal fluds varmes with the blood
sugar but also mversely with the cell content

The pH 1s sard to be on the acd side 1n septic arthnitis, as the
PH rives the prognosis tmproves

Synovial fluid 15 being ntenavely studied i many places  The
present position 1s indefintte, but great advances will soon be made
this impottant subject

Coliina (1935) quotes two cnses of rheumatord arthnmtis with
findings 1in synovial flud and blood

Mo |Per
|7 1 Sugar | t” W0eel Une e
[— T B
Case i
| X m ke 520 o0 2 29
83 0 30 23
G 2 | {
TV T ke | w s | a3 o
Blood SRR LA :
L _ i

Note —NaCl 1y the plama fevet
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EXAMINATION OF PATHOLOGICAL S¥N ¥rems
| < [ «
S | Bheumatod | Rheumatic watis iy
S| gyt || Faer | ey | 5§
15 ' { <z
| 2 | QBudn | (& sy | Pepbier z3
—— S -
| Leucoeytes perem | 63 | 10,600 | 6,500 J 1,100 7,600 8006
| Felymorphonalears | [ |
per cent . 65 337 560 220 6830 846
Lytnphocy tes per cent | 24 6 26 210 | 500 60 120
Monocytes per cent , | 479 00 | 100 | 280 60 .
|Other cells pee cent | 210 60| 100 50 34
| Focal Ostra- | Intermattent
J Arthrtis | artheitis | Hydrarthrons| Gout
I 6 flurd
@ frunds) | @ sy | (5 fwasy (6 frude)
)Leumcym per em 700 2,000 315 15,500 {mn, 28,800
' 2690 mun 2,400
Polymorphonuclears ’
per cent 340 284 530 740
Lymphoey tea per cent 360 268 246 220
Monocy tes per cont 200 340 A
Other cells per cent 00 0s

Results obtaned n 46 fluids from patients suffering from different diseases

Hyaluronic Acid and Strept 1 Products

Hyaluronic acid, a component of muein, 1s a mucopolysacchanide
found by Meyer and Palmer (1936, J Biol Chem, 114, 089) m
vitreous humor, umbilical cord, yoints and the capsules of Group A
streptococer. It 15 hydrolysed by the enzyme hyaluronidase, which
15 1dentical with the “spreading factor” It seems from this that
the enzyme may favour bactertal ifection and that possibly
hyaluronate may retard it. This 15 somewhat uncertain for it 15
known (Rogers, H J. 1945, Biockem J, 83, 435) that in protem
and peptone-free media the addition of hyaluronic acid increased
the synthesss of hyaluromdase, the organmisms beng cultured at a
certain optimal pH. Other orgamisms failed to show this quahty.
Group A streptococer (of which there are nearly forty varieties)
show this charactenstic well Thus capsular formation with a high
hyaluronate content may mdirectly mecrease the virulence of the
organsm. It will be noticed that thisis the opposite hne of argument
to the one quoted above The matter 1s uncertam and McLean, O
(1941, J. Path Bact, 53, 13), concluded that hyaluromdase and
capsule formation went in inverse ratio. Lancefie)d was of opimon
that the type specific M protem was more closely related to virulence
than capsule formation. Crowley (1944, J Path, Buct., 56, 27)
found no relationship between virulence and hyaluromdase formation.
Some authots have shown that the hyaluronate content of media
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may determine proportionately the formation of hyaluromdase, and
that this may aid defence  Testicular hyaluromdase differs from the
streptococcal enzyme, as the latter destroys the stumulating properties
of hyalurome acid, whilst the former does not. The breakdown
products are not apparently known In any case other streptococcal
products, hemolysin, fibrinolysin, and leucoaidi, have to be assessed
and a tremendous amount of work has been done on them

The question of hyalurome acid has been specially mentioned here
hecause of 1ts connection with mucm and the possthility that 1t may
be concerned with the functions of synovial flud and 1ts osmotic
pressure
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CHAPTER IV

THE APPLIED ANATOMY OF THE LOCOMOTOR
SYSTEM

O attempt 1s made in this section to desenibe the entire anatomy
N of the locomotor system  An adequate knowledge of the gross
anatomy of the bones and muscles 13 possessed by most
physicians, so these are not desembed, or only briefly mentioned
Attention 18 concentrated on those aspects not dealt with in detail in
ordinary text-books, and this has entaled the allocation of a dis-
proportionate amount of space to certain subjects, ¢ g, the vertebral
column and jomts  This 15 justified by their relative importance in
lesions and derangements of the locomotor system.

Joints

Three classes of joints are deseribed—fibrous, ecartilaginous and
synovial In some the bones are directly united by a medum
coextenstve with the opposed surfaces and 1 others the interposed
tissue becomes interrupted with the formation of a cavity.

I Fiprous joixts —These allow no appreciable movement and
the bones are united by fibrous tissue, as in the skull. In some the
bond of connection 18 a short interosseous hgament, as in the inferior
tibiofibular jeint, and this 1s termed a syndesmosis.

II CARTILAGINOUS JOINTS —These pernut limited movements and
the surfaces are connected by cartilage or fibrocartrlage They may
be primary or secondary 1n type.

(@) Promary —The connecting medium 1s hyaline cartilage which
usually becomes ossified, e.g., the junctions between the
epiphyses and diaphyses of long bones.

(b) Secondary.—The opposed bony surfaces are covered by a tlun
layer of hyalme cartilage and united by a disc of fibro-
cartilage The bones are also connected by lLgaments,
although an articular capsule 1s lacking, and rarely there
15 & rudimentary Jomnt cavity The jomnts between the
vertebral bodies and the symphysis pubis are good examples
of ths type.

III Syxovian Joixts —These are the commonest and the most
elaborate 1 the body. They possess a joint cavity and are com-
pletely surrounded by a cuff of fibrous tissue, the capsular hgament
{a term often abbreviated to ““capsule ” by clinrcians), which 13 usually
reinforced by additional ligaments and lined by a synovial membrane
- ' - * by artrcular cartilage.

o the bones in the vicnity

« _ 1t shows several localised

thickenings, and most synovial joints also possess extra- or intra-
42
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~~=arate from the capsule.

ile they do not impede
L. abnormal excursions
They stretch 1f subjected to prolonged tension, but are protected by
the powerful supporting activities of the musecles acting upon and
nserted near the Jont, m many the capsular igament 15 actually re-
nforced by partial or complete tendinous nsertions, or by expansions
from near-by tendons The mtegnty of synowial joints 13 manly
dependent on the accessory ligamentous action of museles and any
diminution of their activities produces m time more or less serious
derangements or even dislocation of the jont(s) concerned

The synovial membrane lines the capsular hgament, covers the
non-articular parts of the bone within the capsule, and extends for
a short distance over the margins of the articular cartilage It al<o
ensheathes intracapsular structures such as tendons or dises, but not
the latter if they are normally subjected to heavy pressure as, eg,
the memser i the knee It may form reduplications which project
1nto the joint cavity and fill up potential spaces

p;ocescea which are covered by oval cells of connective-tissue type
The willi are best seen in the neighbourhood of the articular
margins and on the synovial membrane covering the mtra-
articular pads of fat found in the hup, knee, elbow, etc Some
of the connective-tissue cells are phagocytic and by mugration
into the synovial fluid they may assist 1n removing the synowvial and
cartilaginous debnis produced by wear and tear, while m patho-
logical states they help in overcomung the results of infection or
njury

Svnovial membrane is a vascular structure and the ves<els are
especially numerous at the synovial reflection from the capsule to
the bone, where they are derved from the ectreulus vasculosus
ur, ding the bony attach of the capsular hgament The
lymphatics form one fine network just beneath the free surface
and another 1n the outer layer of the membrane, they dram into
neighbourmg lymph nodes  There 13 also a fine plexus of dehcate
nerves m the membrane, with end-bulbs just benecath the free
surface

Articular  cartilage —The cartilage covering the articulating
surfaces 13 usually hyaline, but may be wlite fibrocartilage The
free surface 1s smooth and uncovered by perichondrium, but the
marginal parts are shghtly overlapped by the synovial membrane
Tho deepest layer 1s caleified and firmly attached to the adjacent
hone

Tt contamns no vessels or nerves. The peripheral parts are
nourished by capillaries m the overlying synovial membrane and the
deepest layers receive nutnition from delicate vessela m tho under-
Iving bone  The superficial parts of the central area have to ohtan
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their requirements from the synowvial flud and are less well nounshed.
Thus traumatic and degenerative changes ate more hable to oceur
m the central areas, which 1 any case are usually subjected to more
pressure and movement

HMovemenls in synovial jonts —The motion permitted 1s largely
determined by the shape of the articulating surfaces and by the
form and attachments of the hgaments Only gliding movements
may be possible (plane jomts), or the movement may be umaxial
(hinge and pivot joints), biaxtal (condyloid and saddle joints), or
multiaxial (ball-and-socket joints)

The range of movements in different jornts 13 limited in various
ways—by the shape of the articular surfaces, by the impmngement or
nterlocking of parts of the articulating bones, by the approximation
of soft parts, and by the restrainmg action of hgaments  All these
mechamsms are self-evident, but another factor, the accessory
higamentous action of muscles, 15 often nadequately appreciated.
The balanced harmony of protagomist and antagomist activities
ensures smooth museular action, but the antagonists have another
important function. Their action on joints 1s so adjusted that they
seldom allow tho ligaments to become strongly tensed, and they are
responsible for preventing an abnormal and possibly harmful range
of movement  Naturally tlis activity may be impaired by muscular
atony or paralysis, but if the muscles are functioning normally they
do not aliow articular excursions beyond the safety limits unless the
force apphed 1s sudden or excesstve The mode of inmervation
provides evidence of the importance of this form of muscular activity.
Hilton emphasised that joints and the muscles acting upon them are
mnervated from the same sources. and others have subsequently
shown that the part of the capsule which 1s rendered taut by the
contraction of certamn protagomsts 15 innervated by the nerve(s)
supplymg the ™ tT * ‘T hip tenses the
lower part of * the obturator
nerve This and stretchmg
of the lower |, . R contractron of
these muscles. corresponding 1n intensity to the degree of the stimulus:
more tension on the capsule induces a2 more powerful contraction m
the adductors and in thus way damage to the jomnt structutes and
Ligaments 1s usually prevented unless the forco applied 1s sudden
and excessive

VARIETIES OF SYNOVIAL JOINTS

(1) Plane jounts have flat articulating surfaces and allow ghding
movements, e g, the intercarpal and ntertarsal joints.

(2) Hinge joints —The opposing surfaces are reciprocally curved
and one surface may show a shght ridge which fits into a groove on
the other The bones are umited by strong collateral hgaments and
movement occurs around the transverse axis, e g., the interphalnngeal
and humero-ulnar joints.

(3) Pirot yornts —In this type a pivot-like process turns withm
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a ring. as m the superior radio-ulnar jomnt, or a ring rotates around a
pivot, as m the articulation of the atlas with the odontoid process of
the axis, Movemenst 18 nniaxial around a longitudinal axis

(4) Condylord joints —The opposing surfaces are ovord and
moderately curved, a convex condyle bemng engaged 1 an elliptical
concavity, e g, the wnst and metacarpophalangeal joints Move-
ments occur about two axes arranged at right angles, flexion, ex-
tension adduction and abduction being permitted, but no active axial
rotation

{5) Saddle jornts —The articulating surfaces are reciprocally
coneavo convex and the movements are biaxial as mn the precedmg
type ‘The best example 1s the first carpometacarpal joint

(6) Ball-and-socket joints —In thns type a globular surface fits into
a cup-like cavity, e g , the hip and shoulder joints. The movements
permitted are multiaxial and very free in every direction

Individual Joints

The more important yomts i the appendicular skeleton are con-
sidered below  Those 1n the axal part of the skeleton (vertebral,
costovertebral and sacro-hac) are discussed in the section on the
vertebral column

ThEe SHOULDER JOINT 18 formed between the hemispherieal humeral
head and the less extensive, oval, shallow articular surface of the
glenoid cavity Its capsule 1s lax and 1ts hgaments weak and it
depends very greatly on the support afforded by adjacent muscles
and tendons Supernorly, however, 1t 13 protected by the acromion
and coracoid processes and the broad coracohumeral hgament con-
necting them, whle posteriorly 1t 13 buttressed by the base of the
scapular spane

The glenod cavity 15 shightly deepened by a cartilaginous rim,
the glenoidal labrum

The lax capsular ligament 13 attached medially to the margm of
the glenoil cavity just beyond the labrum, and laterally to the
auatomieal neck of the humerus, except on the inner side where 1t
extends a lhttle lower on to the humeral shaft It 15 reinforced

timately related to the capsule and partially blended with 1t The
front part 13 also rewnforced by ships from the tendons of Pectoralis
major and Teres major  The triceps tendon 1s separated from the
mfertor surface of the capsular ligament by the circumflex nerve and
posterior humeral eircumflex vessels, and this is not only the least
protected part of the capsule but 1s also the part most hiable to severe
stran, particularly dunng forced abdnction  The tendon of the
long head of Biceps anses within the jount from the supraglenod
tuberclo and is enclosed 1 a sheath of synovial membrane as far as
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the surgical neck of the humerns It arches above the humeral heac
and enters the biaipital groove after emerging through an opening
1n the capsule, being retained mn the groove by an expansion from th
pectoralis major tendon and by & band connecting the greater anc
lesser tuberosities—the transverse humeral ligament. By virtue o
its attach ts and relattonships and 1ts connection with the elasti
biceps musecle 1t assists greatly 1n stabthsing the humeral head anc
maintaiming 1ts apposttion with the glenoxd i all positions, bu
every muscle mentioned assists mn thrs process

There are two and occasionally three openings in the ecapsula
hgament. One 1s for the passage of the biceps tendon. Another i
anteriorly where the bursa under the subscapularis tendon communi:
cates with the jomt A third inconstant opening may exist posteriorls
1f the bursa beneath the infraspmatous tendon com icates with
the joint

The joint 1s mnervated by the circumflex and suprascapular nerves
and the blood supply 1s derived from the antertor and postertor
humeral circumflex and suprascapular arteries

Movements 1 the shoulder region are the summation of movements
at the shoulder joint and between the scapula and the chest wall
The shoulder 1s of the ball-and-socket type and permits a greater
range of movements than any other joint in the body, a freedom
obtained at the expense of stabiity  Abduction, adduction, flexion,
extension, circumduction and rotation are all possible, besides a
certain amount of gliding movement in every direction.

Johnston has pointed out that true abduction occurs m the plane
of the scapula, which 15 inchined at approximately 30° to the coronal
plane  Abduction 1s easier 1n the scapular than in the coronal plane,
and 1f the shoulder has to be immobilised for any reason the patient
feels more comfortable if the limb 13 sphnted 1n true abduction, If
the scapular plane 1s used as the plane of reference for shoulder
movements (instead of the coronal and paramedian planes) flexion
and extension do not represent straight forward and backward
movements, but occur at right angles to the scapular plane, e g., in
flexion the humerus moves forwards and also somewhat medially
across the front of the chest

Abduction 1s possible to 180° as a result of combmed shoulder
jomt and scapular movements Up to 90° the motion mamly eccurs
1n the joint and 1s produced by the Deltoid after the movement has
been imtiated by the Supraspinatus, the scapula beng almost jm-
mobilised by the action of Trapezius and Serratus antertor to provide
a fixed pont for the deltord contraction  If the hmb s being abdueted
1n the coronal plane furtber abduction at the jomt would be prevented
by apposition of the acromion process and greater tuberosity, so
automatically the humerus is rotated outwards to disengage the
mmpinging bones  In true abduction the bones almost ‘“clear” one
another, but the process 1s assisted by shght mward rotation of the
humerus  Full abduction to 180° 1s marnly effected by the Trapezus
and Serratus anterior which rotate the scapula forwards so that the
glenoid cavity faces upwards. Lockhart has demonstrated that
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throughout
raning the’.

. . . Latissimus
dorsi, assisted by the Teres major and Coracobrachials Other
muscles such as Subscapulams, Infraspmatus, ete, help n forced
adduction

Flexion 15 produced by the anterior fibres of the Deltoid, the
clavicular fibres of Pectoralis major, and the Coracobrachials,
asaisted by the Biceps and Subscapulanis The sternocostal part of
Pectoralis major pulls the arm forwards from the fully extended
posttion

In extension the posteror fibres of the Deltoid and the Teres
major are principally concerned, but m forced movements from the
flexed position the Latissimus dorsi, Infraspmatus, and long head
of Triceps come mto play, and until the arm reaches the neutral
position between flexion and extenswon they are powerfully helped
Ly the sternocostal fibres of Pectoralis major

Internal rotation 1s effected by Pectorabis major, the anterior
fibres of the Deltoid, Latisamus dorsi. Subscapulans and Teres
major, and external rotation by the posterior fibres of the Deltord,
Infraspinatus and Teres minor

THE ELBOW JOINT —The elbow jomnt 1s of the hinge vamety, and
1s closely associated with the superior radio-ulnar articulation which
acts as a pivol to pernmt pronation and sumnation of the forearm.
The head of the radius 13 common to both jomts, its upper concave

" ) T T - T 15 to

. . ‘hlea
and the trochlear notch of the ulna

The elbow possesses a capsular higament and strong medial and
lateral ligaments

The capsular ligament 15 fused at the sides with the collateral
hgaments and elsewhere 1t constitutes the anterior and posterior
ligaments The anterior ligament 1s attached above around the
ot o o BT~ voea e ER - e

the trochlea, the margins of the olecranon fossa and the capitulum,
and to the back of the lateral epicondyle, and below to the margins
of the oleeranon process and to the annular hgament  The medial
Irgament 13 fan-shaped and passes from jJust below the medial
epicondyle to the adjacent margins of the coronoid and olecranon
processes  The lateral lLigament 1s a strong band connecting the
external epicondyle and the annular hgament

The synovial membrane lines the capsular hgament and covers
the areas of bone within the eapsule as far as the artienlar margins,

luding the 1, radial and o} fossze, It also lines the
deep surface of the annular hgament  Behind 1t projects between
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the radius and ulna as & narrow crescentic fold which cont:
vanable amount of fat between its layers  There are other small
of fat underlying the synovial membrane mn the olecranon, cor
and radial fosse which becomeo enlarged m lipoma arborescens
synovitis bulging 13 most evident at the sides of the triceps te
because the posterior hgament is the weakest and most lax p
the capsnlar higament.

The blood supply 18 denved from the free anastomosis bei
branches of the brachial, radiwal, ulnar and posterior interos
arteries, and the jont is mnervated by twigs from the vlpar, m
and musculocutaneous nerves

Relations —The Brachiahs lies i front of the joint, the T
and Anconeus behind, the common ongm of the flaxor m
medially, and the Supnator and common ongin of the exte
laterally The ulnar nerve as it hies mn the groove behind the n
epicondyle 13 1n direct contact with the medial hgament, an
radial nerve hes close to the anterolateral aspect of the joint
passes downwards across the lateral epicondyle between the Brac
and Brachioradialis  The median nerve and brachial vessel
separated from the jont by the Bracluals

Movements consist of flexion and extension, the former
mamly produced by the Biceps, Brachiahs and Brachioradials
the latter chiefly by the Triceps and Anconeus

The trochlea of the humerus and the trochlear notch of the
form a hinge, whereas the jomnt between the capitulum and
head would be of the ball-and-socket type were 1t not for the
that the radial head 1s so closely bound to the ulna by the an
hgament that 1t moves along with it The hinge surfaces an

quite “true,” so that when +-wAad and supinal
forms a slight angle with tb a
opens outwards and measures o1 an avisug. nd

o
1n the female, owing to the shght obligmty of the trochlear sw
1t disappears when the elbow 1s floxed
The elbow 1s mechanically stable due to the arrangement
articular surfaces, 1ts powerful collateral hgaments, and the su)
afforded by adjacent muscles and tendons, but 1t 1s Lable to :
severe mechameal shocks i falls on the outstretched hand,
which may overtax 1its stabikty An intact olecranon pre
forward displacement, but antenorly and laterally tfie jomt i
protected by any bony buttresses so that backward and la
dislocations are more commion.
Tne wrist JorvT —The wnst joint 15 of the condyloid type
15 formed between the radws and articular dise above and
scaphoid, lunate and triquetral bones below It possesses a cap
' oo and wedial and lateral igaments.
T “Yandg at the sides
sehind are kr
as the antenor and posietss tuw. _ ts  The ant
ligament is attached above to the antertor margin of the distal ez
the radius and 1ts styloid process and to the front of the lower et
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the ulna and the articular disc, below 1t 1s fixed to the adjacent
carpal bones, some fibres being continued to the capitate The
postertor igament 15 weaker and has practically the same attachments
as the anterior, but on the dorsal aspects of the hones The medial
Ligament extends from the ulnar styloid to the triquetral and pistform
bones and the lateral higament connects the radial styloid to the
scaphoid and trapezium

‘The synovial cavity does not communicate with the distal radio-
ulnar joint or the synovial spaces m the carpus

The blood supply comes from the anterior interosseous artery, the
carpal branches of the radial. winar and metacarpal arteries, and
some recurrent vessels from the decp palmar arch The antenor
and posterior 1nterosseous nerves supply filaments to the jont

Relations —In front the tendons of Flexor digitorum profundus and
Flexor polhcis longus and their synovial sheaths are 1n contact with
the anterior igament  The median nerve 1s separated from the joint
by the superficial and deep flexor tendons of the fingers and the ulnar
artery and nerve by these tendons and the flexor retmaculum
Behind are the extensor tendons of the wrnst and fingers enclosed 1n
their synovialsheaths The terminal parts of the anterior and posterior
mterosseous nerves lie respectively in front of and behind the jomt, and
the radial artery winds posteriorly between the lateral hgament and
the tendons of Abductor pollieis longus and Exten<or polliers brevis

JMovements —Flexion, extension, adduction, abduction and eircum-
duction may all be performed actively, and passively shght glhidmg
and rotatory movements are possthle

The chief muscles producing tlhese movements are flexion by
Flexor carpt ulnans and Flexor carpi radialis, assisted by the long
flexors of the fingers and Palmarns longus, extension by the Exten-
sores carpi radwalis longus et brewvis and Extensor carpi ulnams,
aswsted by the long extensors of the fingers and thumb, adduction
by Flexor and Extensor carmt ulnaris and abduction by the
Extensores carpl rachalis longus et brevis and Flexor carpi radialis
Cirenmduction 18 produced by the consecutive contractions of the
above muscles

THE INTERCARPAL JOINTS —These are of the plane vamety and
the bones are umted by short anterior, posterior, medial, lateral and
interosseous hgaments The flexor and extensor retinacula of the
wrist act as accessory higaments

The movements between mdividual bones m the proxmmal and
distal rows of the carpus are limited The range 1s greater in the
mid-carpal yont formed between the two rows Tlus jomt has a
complex lme  On the lateral side the gently curved distal surface
of the scaphod 13 opposed to the trapezium and trapezord on the
mechal side the rounded head of the captate and the proximal angle
of the hamato fit into the coneavity formed by the trniquetral, lunate
and seaphoid bones

The synovial membrane of the intercarpal joints 1s extensive  The
mam part corresponds to the mid-carpal joint, and two short prolonga-
tions extend upwards between the trniquetral and lunate and lunate
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the radius and ulna as a narrow crescentic fold which contains a
vanable amount of fat between jts lnyers  There are other small pads
of fat underlying the synovial membrane 1 the olecranon, coronord
and radial foss@ which become enlarged in lipoma arborescens. In
synovitis bulging 1s most evident et the sides of the triceps tendon
because the posterior hgament 1s the weakest and most lax part of
the capsular hgament
The blood supply 1s denved from the free anastomosis between
branches of the brachual, radial, ulnar and posterior interosseous
artertes and the joint 1s nnervated by twigs from the ulnar, medan
and musculocutancous nerves
Relations —The Brachiahs lies 1n front of the joint, the Triceps
and Anconeus belnd, the common omgmn of the flexor muscles
medually, and the Supmator and common ongm of the extensors
laterally  The ulnar nerve as 1t kes n the groove behind the medial
epreondyle 1s 1 direct contact with the medial ligament, and the
radial nerve hes close to the anterolateral aspect of the joint as it
passes downwards across the lateral epicondyle between the Brachjahs
and Brachioradials  The median nerve and brachial vessels are
separated from the jomnt by the Brachialis
Morvements consist of flexion and extension, the former being
manly produced by the Biceps, Brachialis and Brachioradiahs, and
the latter chiefly by the Triceps and Anconens
The trochlea of the humerus and the trochlear notch of the ulna
form a hinge, whereas the joint between the capitulum and radial
head would be of the ball-and-socket type were 1t not for the fact
that the rachal head 1s so closely bound to the ulna by the annular
ligament that 1t moves along with 1t The Innge surfaces are not
quite “true,” so that when the forearm 1s extended and supinated it
T4 -t~ wuwh the arm This so-called “carrymng angle”
N - ~-A 1670
faces

The efbow 13 tcuumes . of 1ts
articular surfaces, its powerful collateral higaments, anu Lue support
afforded by adjacent muscles and tendons, but 1t is hable to suffer
severe mechanical shecks m falls on the outstretched hand, etc,
which may overtax its stabiity An intact olecranon prevents
fornard displacement, but antenorly and laterally the jont 1s un-
protected by any bony buttresses so that backward and lateral
dislocations are more common,

TuE wrist Jo1vr —The wrist joint 15 of the condyloid type and
18 formed between the radws and articular disc above and the
scaphoid, lunate and triquetral bones below. It possesses a capsular
hgament and medial and lateral ligaments

As n the elbow joint the capsular ligament blends at the sides with
the collateral hgaments and the parts m front and behind are known

' 7 == wnetardar radiocarpal higaments The 'ante';iw
S M itond o
Tof
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the wina and the articular dise, below it is fixed to the adjacent
carpal bones, some fibres being continued to the capitate The
posterior igament 1s weaker and has practically the same attachments
as the anterior, but on the dorsal aspects of the bones  The medial
hgament extends from the ulnar styloid to the triquetral and msiform
bones and the laferal ligament connects the radial styloid to the
seaphoid and trapezium

The synoval cavity does not communicate with the distal radio-
ulnar jomnt or the synovial spaces 1n the carpus

The blood supply comes fiom the anterior interosseous artery, the
carpal branches of the radial, nlnar and metacarpal arteries, and
some recurrent vessels from the deep palmar arch  The anterior

artery and nerve by these tendoms and the flexor retmaculum
Behind are the extensor tendons of the wnist and fingers enclosed n
therr synovial sheaths  The terminal parts of the anterior and posterior
nterossecus nerves lie respectit ely in front of and behind the joint, and
the radial artery winds postenorly between the lateral hgament and
the tendons of Abductor pollieis longns and Extensor pollicis brevis

Morements —Flexion, extension, adduction, abduction and cireum-
duction may all be performed actively, and passively shight ghding
and rotatory movenments are possible

The chief muscles producmg these movements are flexion by
Flexor carpr ulnaris and Flexor carpt radialis, assisted by the long
flexors of the fingers and Palmarns longus, extension by the Exten-
«ores carpr radialis longus et brevis and Extensor carpi ulnams,
assisted by the long extensors of the fingers and thumb, adduction
by Flexor and Extensor carpi ulnarts, and abduction by the
Extensores carpt radialss longus et brevis and Flexor carpi radiaks

| duction 1s produced by the ve contractions of the

above muscles

THE INTERCARPAL JOINTS —These are of the plane vartety and
the bones are united by short antenor, posterior, media), lateral and
mterosseous figaments Tho flexor and extensor retmacula of the
wrist act as accessory ligaments

The movements between mdividual bones in the prouimal and
distal rows of the carpus are hmited. The range 15 greater in the
mid-carpal jont formed between the two rows Ths jomnt has a
complex hne  On the lateral side the gently curved distal surface
of the scaphoid 15 opposed to the trapezium and trapezord: on the
medial side the rounded head of the capitate and the proximal angle
of the hamate fit into the concavity formed by the triquetral, lunate
and seaphoid bones

The synovial membrane of the intercarpal joints 1« extensive  The
mam part corresponds to the mid-carpal jomnt, and twoshort prolonga-
tions extend upwards between the triquetral and lunate and lunate

4
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the radws and ulna as a narrow crescentic fold which contams a
vanable amount of fat between 1ts layers.  There are other small pads
of fat underlying the synovial membrane 1n the olecranon, coronoid
and radial fossz which become enlarged m hipoma arborescens In
synovitis bulging 15 most evident at the sides of the triceps tendon
because the posterior Ligament 1s the weakest and most lax part of
the capsular hgament.

The blood supply 1s derived from the free anastomosis between
branches of the brachial, radial, ulnar and posterior interosseous
arteries, and the jomnt 1s mnervated by twigs from the ulnar, median
and musculocutaneous nerves

Relations—The Brachials lies 1n front of the jomt, the Triceps
and Anconens behind, the common orngin of the flexor muscles
medially, and the Supmnator and common origin of the extensors
laterally The ulnar nerve as 1t lies 1n the groove behind the medial
epicondyle 15 1 direct contact with the medial ligament, and the
radial nerve lies close to the anterolateral aspect of the joint as it
passes downwards across the lateral epicondyle between the Brachialis
and Brachioradialts. The median nerve and brachial vessels are
separated from the joint by the Brachialis

Movements consist of flexion and extension, the former being
mamly produced by the Biceps, Brachialis and Brachioradialss, and
the latter chiefly by the Triceps and Anconeus.

The trochlea of the humerus and the trochlear notch of the ulua
form a hinge, whereas the jomnt between the capitulum and radial
head would be of the ball-and-socket type were it not for the fact
that the radial head 1s so closely bound to the ulna by the annular
higament that 1t moves along with it The hinge surfaces are not
quite “true,” so that when the forearm 1s extended and supmated l,t’
forms a shght angle with the arm  This so-called ““carrying ungleo
opens outwards and measures on an average 173° in the male and 167
1 the female, owing to the shight obliquity of the trochlear surfaces
1t disappears when the elbow 15 flexed X

The elbow 15 mechanically stable due to the arrangement of its
articular surfaces, 1ts powerful collateral ligaments, and the support
afforded by adjacent muscles and tendons, but 1t is hable to suffer
severe mechanical shacks m falls on the outstretched hand, ete,
which may overtax 1ts stability An intact olecranon prevents
forward displacement, but antenorly and laterally the jomt s un-
protected by any bony buttresses so that backward and lateral
dislocations are more common.

THE WRIST JOINT —The wrist Jomt is of the condyloid type and
1s formed between the radms and articular disc above and the
scaphotd, lunate and triquetral bones below. It possesses & capsular
higament and medial and lateral higaments ) "

As in the clbow joint the capsular igament blends at the sides wit
the collateral hgaments and the parts in front and behind are Jnown
as the anterior and i d pal hg ts. The anterio?
Ligament 13 attached above to the anterior margn of the distal end o
the radms and 1ts styloid process and to the front of the lower end ©
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are supplied by the median nerve, possibly supplemented 1n the case
of the thumb by a contribution from the radial nerve. The inter-
phalangeal jomnts of the ring finger are mnervated by the medan and
ulnar nerves, and those of the hittle finger by the ulnar nerve alone
Movements —At the metacarpophalangeal joints flexion, extension,
adduction, abduction and aircumduction are possible, but only flexion
1o s P - Rl +

- . Lo [ ' i
: ' e 1 .. [ . .
the rounded head of the femur with the cup-shaped acetabulum
The femoral head 1s completely covered by articular cartilage except
over the small pit for the attachment of the igamentum teres  The
cartilage hning the acetabulum forms a broad ning, mncomplete at the
acetabular notch and over the floor of the fossa A fibrocartilaginous
ning, the acetabular labrum,1s attached around the circumference and
serves both to deepen the acetabulum and reduce the diameter of 1ts
let, the part brdging the acetabular notch 1s called the transverse
higament

The capsular lignmnent 1s strong and dense  Above 1t 13 attached
to the acetabular labrum and the bone beyond 1t~ Below 1t surrounds
the femoral neck, and anteriorly 1t 14 attached along the trochanteric
hine and posteriorly about a half inch above the trochanterte crest,
the deeper fibres are reflected upwards as longtudinal bands
(retinacula) on the neck as far as the head, and these contamn small
vessels which help to nounsh the adjacent bone The capsular
ligament 1s thickest above and n front where most resistance 1s
required and relatively thin and loose Lelow The weakest pomts
are postero-laterally and anteriorly (betwcen the ilio- and pubo-
femoral higaments) and so dislocations, or the extension of synovial
infections, are most hikely to occur through these areas

Three ligaments remforce the capsule—ilof 1, pubofe 1
and 1schiofemoral

The iliofemoral Ligament 15 Y-shaped and 1s the strongest hgament
i the body The stem 1s attached above to the anterior mferior
1hac spme and the diverging limbs below to the upper and lower parts
of the trochanterie hne

The pubofemoral hgament strengthens the infero-medial part of
the capsule, bemg attached medially to the superior pubic and ilio-
pubic rami and blending laterally with the capsule and ihofemoral
ligament

The 1schiafemoral ligament les posteriorly and stretches between
the posterior acetabular margm and the postero-superior parts of the
capsule

The Ligament of the head (g teres) 1s attached to a small mit a
little below and behind the centre of the femoral articular surface, and
to the margins of the acetabular notch and the transverse higament
It 15 ensheathed by synovial membrane and carries small vessels and
nerves to the femoral head

The synovial membrane lines the capsular iganient, except over one
area deep to the ilofemoral higament where the femoral head presses
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and scaphoid bones, and three downwards between the four bones of
the distal row The interosseous hgament on one or other side of
the trapezord 1s often absent and then a communication is established
between the intercarpal and carpometacarpal synovial cavities. The
small jomnt between the pisiform and tnquetral bones has a separate
synovial membrane

The movements consist of flexion and extension and a moderate
amount of adduction and abduetion. They always oceur m associa-
tion with corresponding movements of the wrist joint and so increase
the range of hand movements

CARPOMETACARPAL AND INTERMETACARPAL JOINTS.—The first
carpometacarpal joint 1s of the saddle vanety. It has a thick. but
rather lax, capsular igament and a separate synovial cavity. Flexion,
extension, adduction, abduction and & shght degree of medial rotation
are permitted, and a combmation of flexion, adduction and medial
rotation produces the movement of opposition of the thumb.

The other four carpometacarpal jomts are of the plane type, as
are the small articulations (intermetacarpal) between the contiguous
sides of the bases of the corresponding metacarpals. Al the bones
are united by anterior, posterior and nterosseous ligaments  There
13 a common synovial cavity which, as stated above, usually com-
mumeates with the intercarpal synovial cavity. The movements are
hmited to shght gliding, the second and third metacarpal bones are
almost immovable, but the fourth and particularly the fifth are more
movable,

Nerve supply —The mtercarpal, carpometacarpal and inter-
metacarpal joints are innervated by filaments from the antertor and
posterior interosseous nerves and by the dorsal and deep branches of
the ulnar nerve

THE METACARPOPHALANGEAL AND INTERPHALANGEAL JOINTS —
The former are condylord and the latter are hinge joints, but their
hgaments are arranged in a simtlar fashion

Each jomnt has a capsular hgament which 1s thickest in front and
15 strengthened on each side by a marrow collateral ligament  The
capsules are deficient posteriorly and are replaced by expansions of
the extensor tendons

The palmar aspects of the capsular higaments of the medial four
metacarpophalangeal joints are umted by flattened transverse bands
—the deep transverse ligaments of the palm. The digital vessels
and nerves and the lambricals pass in front of these igaments, the
interosser tendons he behind The transverse ligaments and the
digital shps of the palmar aponeurosis are umited by short fibrous
bands
Nerve supply —The nerve supply of these joints is variable. The
first, second and third metacarpophalangeal Jomts are supphed by
the radial and median nerves, the first chiefly by the radial and the
second and third mamly by the median The fourth is supphed
by the median and ulnar nerves and the fifth by the ulnar nerve
alone
The interphalangeal jonts of the thumb, index and middle fingers
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the iliofemoral ligament and the tension induced in the flexor
muscles

Adduction results from the activity of the adductor muscles,
assisted by the Gracilis and Pectineus. The movement 1s arrested
by tension m the abductors and by the lateral part of the hofemoral
hgament.

Abduction 1s produced by the Gluter medus and mimmus, the
Tensor fascie late and the Sartorius, It 18 hmited by the medral
part of the thofemoral higament, the pubofemoral ligament, and the
tension of the adductors

Internal rotation 13 eficeted by the Tensor fascie latze and the
anterior fibres of the Gluter medius and mummus, and external rotation
by the obturator muscles, the Piriformis, the Quadratus femons and
the Gemelly, assisted by the Gluteus maximus, the Adductors and the
Sartorius  The former 15 checked by the 1schiofemoral higament and
the latter by the outer himb of the iliofemoral higament, assisted m
each case by the antagonists of the prime movers

Examination of the hip yornt.—Upsets in the normal anatomical
relationships may easily be detected by simple tests

Intertrochanteric line — A line joimng the highest parts of the greater
trochanters normally passes through the centres of the acetabula.

Bryant's Triangle —With the body recumbent and the lower imbs
parallel lhines are drawn vertically downwards from the anterior
superior tiac spines and others honzontally to meet them from the
hughest points of the greater trochanters The triangles are com-
pleted by connecting the first-named pomts Normally the triangles
on the two sides should be practically equal and symmetrical In
umilateral lesions they are not, but they may be if the lesions are
bilateral, and then a clue may be provided by the distance between
the trochanter and the vertical line dropped from the anterior spine,
1t 15 usually about two inches in the adult and if 1t 1s distinetly less
1t mdicates some abnormality,

Nelaton's Line 13 drawn between the antertor superior iiac spine
and the 1schial tuberosity. Normally 1t passes through the highest

the deformities are symvmcmcal and bilateral ©

The above tests are useful in supplementing other methods of
examination of the hip-joint regions

THE KXEE JOINT —In some lower ammals there are three
articulations n the knee region  In man evidences of this arrange-
ment persist, although the three parts are no longer separate  There
are two condylowd joints between the femur and tibia and an almost
plane joint between the patella and femur  As the condyloid surfaces
are almost parallel, and as there are strong collateral Ligaments
{(including the cruciates, wlich rep the coll: 1 or
the ongmal parr of condyloid jownts), the knee practically behaves as
if 1t were a hinge )oint,
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aganst the capsule when the body 1s ercet It is reflected on to the
femoral neck, which 1t eavers up to the articular margin of the head
It ensheathes the hgament of the head and covers the small pad of
fat occupying the non-articular area n the floor of the acetabulum.
In about 10 per cent there 13 & communication between the jont
cavity and the bursa under the psoas tendon through a capsular
opening located between the tliofe 1 and pubof al 1

Mechanics and movements —The hap joint and the architecture of
the constituent bones are admirably designed to combine strength
and mobility  The almost hemnspherical head and the deep acetabular
cup together provide a very stable arrangement, which is enhanced
by the immensely powerful hgaments and muscles surrounding the
Jomnt, and mathematicians have calculated that the trabecular
patterns in the femur and hip girdle are perfectly arranged to provide
the maximum resistance to stresses and strains.

Movements are multiaxial as in the shoulder joint. The angular
movements of flexion, extension, adduction and abduction are
partially effected by rotatory motion m the jont because of the
length of the femoral neck and 1its inclination to the shaft,

Since this angle 1s altered m various conditions one may digress a
hittle at this pomt The vertical angle between the shaft and neck
15 usually about 130°, bemg somewhat greater in childhood The
neck 1s also angled forwards by about 12°—the dechnation angle.
In coxa vara the vertical angle 18 reduced, sometimes to less than a
nght angle, and the declination angle 1s also reduced or obliterated,
unless congemtal dislocation co exists, when 1t may bo greatly
mereased  The great trochanter is raised and unduly prominent, the
Limb 1s adducted and rotated outwards, the limb is shortened, the
pelvis b tilted, a comy y scoltosis develops, and the
unaccustomed stresses on the sacro-iiac and lower intervertebral
joints may produce derangements In the epiphymal type of coxa
vara the lesion 1s facthitated because the direction of the epiphysial
line alters In early hfe 1t 15 almost honzontal, but owing to the
growth of the neck 1t gradually becomes more vertical and has
usually reached this stage by the age of 10-12, while the periosteum
around the neck becomes thinner during adolescencoe  These altera-
tions favour displacement, and even shight epiphysial shpping may
njure the delicate vessels in the metaphyss, with ‘consequent
hyperema and decalaffication  In coxa valga the vertieal angle 13
nereased and the hmb 1s abducted and rotated outwards.

The princeipal muscles producing flexion are the Ihopsoas,
Pectineus, Rectus femoris, Sartorius and the pubic part of .the
Adductor magnus  With the knee flexed the movement is limited
by the apposttion of the thigh and abdommal wall, but if the knee
1s extended 1t 15 arrested at an earlier stage by the tension of the
hamstring group of muscles :

The chief extensor 1s the Gluteus maximus, the true antagonist of
the Ihopsoas The hamstrings and the 1schial fibres of the Adductor
magnus assist in maintammng extenston and n producing the move-
ment agamnst strong resistance Hyperextension is prevented by
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the tilaal condyles  In transverse sections they are wedge-shaped, the
thin edge Leing towards the centre, and thus they deepen the articular
surfaces opposed to the femoral condyles 'The wpper surfaces are
concave and articulate with the femur, the lower surfaces are almost
flat and cover approximately the peripheral two-thirds of the corre-
sponding articular surface of the tibia  The medial cartilage 1s semi-
cireular 10 outhine and 1ts ends are attached to the antertor and
posterior tibial intercondyloid areas 1 front of and hehind the corre-
sponding ends of the lateral cartilage, which 13 almost cireular 1n
form The outer margins of the cartilages are connected to the
adjacent margins of the tibial condyles by short fibrous hands, the
coronary ligaments, and a transverse ligament connects their anterior
parts The fact that the medial cartilage and medial hgament are
adherent but the lateral cartilage and hgament are discontimuous,
has been mentioned already

The synovial membrane 1s the most extensive in the body It lines
the capsular ligament and the parts of the bones within 1t as far as
their articular margins  Above and in front where the capsule 13
deficient 1t forms a pouch under the lower part of the Quadriceps,
and this sac 1s drawn upwards by a small musce, the Articulars
genu which 1s mserted into it It 1s separated from the higamentum
patellze by an mfrapatellar pad of fat, and mn this regron forms two
wing-like folds which project into the intervals between the opposing
femoral and tibial condyles, the medial margns of these alar folds
are umted and are continued as a synovial strand, the mfrapateHar
fold to the front of the femoral intercondyloid notch  In the fotus
. - 1 1

' L , . .
Relations —In front the Quadriceps femors covers the joint,
and the tendinous expansions from the Vastus medials and Vastus
laterabs which form the patellar retinacula, blend with the antero-
medial and anterolateral parts of the capsular igament The infra-
patellar branch of the saphenous nerve unites with filaments from
the medial, ntermediate and lateral cutaneous nerves of the thigh to
form the patellar plexus  The tendons of the Sartorious, Gracibs,
L and Semutend Le | dially The

biceps tendon with the lateral popliteal nerve on 1ts inner side are
posterolateral, and are separated from the pophteus tendon by the

capsule  Behind are the two heads of the Gastrocnemius, with the

the gemcular branches of the pophteal and femoral arteries, the
descending branch of the lateral femoral eircumflex, and the recurrent
tibial and cireumflex fibular arteries

Both popliteal nerves and the femoral and obturator nerves
supply articular branches to the knee jomnt

The bursx around the knee are described on pp. 62-63.



54 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

* perfectly adapted
+y the mnterposition

' llar and femoral
articular surfaces are imperfectly adapted, and are only in partal
contact with each other in various positions of the joint.

The various bones are connected by a eapsular hgament, and by
medial and lateral, cruciate posterior and patellar hgaments.

The capsular higament 1s rather woak and 1s deficient in front, where
1t 1s teplaced by the quadriceps tendon, the patella and the liga-
mentam patelle It 15 strongly remnforeed, however, by expansions
from the various tendons around the joint and from the fascia lata,
and by the other ligaments which blend with the capsule. Anteriorly
1t 15 umited to the quadrnceps tendon and the margimns of the patella
and hgamentum patelle The deficiency above the patella allows
free commumcation between the jomnt cavity and the suprapatellar
bursa At the sides the capsule 1s attached above and below to the
femoral and ttbal condyles, and 1t blends indistinguishably with
expansions from the quadriceps tendon known as the medial and
lateral patellar retinacula The medial ligament 1s fused with the
capsule, but the lateral 1s not, and the outer part of the capsule 15
blended with a strong fibrous contribution from the iliotibial tract
of the fascia lata  Posteniorly the capsule 15 attached above to the
margms of the femoral condyles and postertor border of the inter-
condyloid noteh, and below to the margins of the f1bial condyles and
the intercondylar area between them  This part is reinforced by the
postertor oblique Ligament of the knee, which extends upwards and
laterally fiom the tendon of the Semimembranosus to the lateral
femoral condyle, and by an arched band of fibres, the arcuate ligament,
which stretches between the lateral femoral condyle and the fibular
stylord process

The medial Ligament 1s 2 broad strap attached above to the medial
femoral eprcondyle and below to the medial tibial condyle and
adjacent part of the tibral shaft It 15 intimately blended with the
capsular higament, receives expansions from the sartorius and semi-
membranosus tendons, and 1s closely attached to the adjacent rim
of the medial semilunar cartilage The lateral ligament is rounded
and extends from the lateral femoral eprcondyle to the head of the
fibula, 1t 15 not adherent to the lateral sermlunar cartilage

There are two powerful cruciate ligaments in the mldd.le of the
jomt. The anteror connects the antcrior part of the tibial inter-
condylar area and the posterior part of the medial surface of the
Iateral femoral condyle ~ Tle posterror stretches between the posterior
intercondylar area of the tibia and the antersor part of the lateral
surface of the medial fenioral condyle  The higaments therefore cross
each other in the form of an X

The igamentum patellee 15 the common tendon of msertion of the

N B 4t Nadmanne femons and is a very strong
2 tibial tubercle. The patella
* quadriceps tendon
sover the peripheral parts of
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the tibial condyles  In transversesections they are wedge-shaped, the
thin edge being towards the centre, and thus they deepen the articular
surfaces opposed to the femoral condyles The upper surfaces are
concave and articulate with the femur, the lower surfaces are almost
flat and cover approximately the peripheral two-thirds of the corre-
sponding articular surface of the tibla The medial cartilage 15 semi-
arcnlar m outlne and 1ts ends are attached to the anterior and
posterior tibial ntercondyloid areas in front of and belund the corre-
sponding ends of the lateral cartilage, which 1s almost aircular 1
form The outer margins of the cartilages are connected to the
adjacent margmns of the tibial condyles by short fibrous bhands, the
coronary 1 ts, and a I t connects their anterior
parts  The fact that the medial cartilage and medial Ligament are
adherent but the lateral cartilage and ligament are discontinuous,
has been mentjoned already
The synovial membrane 15 the most extensive in the body Tt lines
the capsular hgament and the parts of the bones withm 1t as far as
therr articular margins  Above and in front where the capsule 1s
defictent 1t forms a pouch under the lower part of the Quadriceps,
and this sac 13 drawn upwards by a small muscle, the Articulans
genu which 1s inserted mto 1t Tt 13 separated from the hgamentum
patelle by an infrapatellar pad of fat, and m this region forms two
wing-like folds which project mto the intervals between the opposing
femoral and tibial condyles, the medial margins of these alar folds
are umted and are continued as a synovial strand, the mfrapatellar
fold to the front of the femoral mtercondylod noteh  In the feetus
the synovial membrane covers the semilunar cartilages, but later this
mvestment disappears when the cartilages are suljected to pressure
The mtracapsular part of the tendon of Popliteus 1s separated from
the lateral semilunar cartilage by a small synovial cul de-sac
Relations —In frout the Quadriceps femons covers the jomnt,
and the tendinous expansions from the Vastus medialis and Vastus
lateralis which form the patellar retinacula, blend with the antero-
medial and anterolateral parts of the capsular hgament The infra-
patellar branch of the saphenous nerve umtes with filaments from
the medial, intermediate and lateral cutaneous nerves of the thigh to
form the patellar plexus The tendons of the Sartorious, Gracls,
branosus and dinosus lie posteromedialty The
biceps tendon with the lateral pophteal nerve on 1ts inner side are
posterolateral, and are separated from the pophteus tendon by the
capsule  Behind are the two Leads of the Gastrocnemuus, with the
popliteal artery and vein, the medial popliteal nerve and the popliteal
lymph nodes lymg between them
Around the knee there 13 a free arterial anastomosis formed by
the gemicular branches of the poplhteal and femoral artemes, the
descending branch of the lateral femoral eircumflex, and the recurrent
tibtal and arcumflex fibular arteries
Both popliteal nerves and the femoral and obturator nerves
supply articular branches to the knee joint
The burse around the knee are described on pp 62-63.
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Movements and mechanics —The femora are inclined mwards
because the acetabula are further apart than the knees, but the
tibiz are almost vertical. The angles between them open outwards
and average 172°, being somewhat greater m the female owing to the
greater width of the pelvis The tibiofemoral surfaces in each knee
are horizontal, however, because the medial femoral condyle projects
further down than the lateral. If this relationship 1s upset, as 1t is
1 certam diseases, genu valgum or varum may result

The mam movements permitted are flexion and extension, and a

8 - Hri . . P

. o .

Flexion and extension take place round a transverso axis which

shifts backwards during flexion and forwards during extenston owing

to the varying anteroposterior curvatures of different parts of the

femoral condyles The motion between the femoral condyles and
B 2 B < . e

shape and direction except antertorly, where the surface on the
medial condyle curves moderately outwards The axis of the lateral
condyle 1s straight and somewhat shorter than the curved axis of the
medial condyle  Dunng movements the medial condyle must there-
fore travel slightly further than the Jateral, and this imparts a slight
degree of rotation At the end of extension there 1s a minor degree
of inward rotation of the femur on the tibia, and when the movement
18 complete the shght depressions separating the tibial and patellar
surfaces on each femoral condyle rest agamst the anteror parts of
the corresponding semilunar cartilages. At the beginning of flexion
the reverse mation occurs, the femur rotating outwards on the tibia.
In the above description 1t is assumed that the foot 1s fixed on the
ground. If the leg and foot are free the tibia rotates rather than the
femur and moves 1n the opposite direction, 1¢ slight outward rotation
of the tibia at the end of extension and shght inward rotation at
the mitiation of flexion These rotations are essentially due to the
differences between the lengths and axial dlrec‘tions of the femoral
P : PP PR Y
to
I
ou
tibia nwards  The rotation at the end of extension js facilitated
during walking by the natural swing of the body. In stepping
forwards one Jeg and the pelvis on that stde move forwards When
the foot 15 placed on the ground its movement is arrested, but the
momentum carnes the pelvis on that side a httle further forw ards,
and as the tibia 13 more fixed than the fomur the latter rotates
shghtly inwards. 5

When the body 1s erect the hne of gravity passes in front of the
knees and tends to force them mto hyperextension. The super-
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incumbent weight does merease to a nunor extent the degree of
extension produced by the Quadriceps femons, and this 15 mainly
permitted by a shght forward ghding movement and by compression of
the anterior parts of the semilunar cartilages on the tibla  Hyper-
extension 13 prevented by the ten<ion in the hamstring muscles,
assisted by the posteror oblique, collateral and cruciate ligaments
In the fully extended position the knee 1s so stable that it is said to
be lacked, and the position can be mamtamned for prolonged penods
without fatigue

The knee 1s located between the longest and strongest levers
the body and 1ts articular surfaces are 1ll adapted to each other, yet
on account of 1ts powerful ligaments and the great support provided
by 1ts associated muscles it possesses a lugh degree of stability.
Great violence 1s necessary to produce the more serious lesions, such
as dislocation, or rupture of the cruciate hgaments Injuries of the

changes of position 13 restricted by its attachment to the medial
hgament The relatively exposed position of the synovial membrane
and of parts of the femoral articular cartilage render them more
lable to direct injury than corresponding structures 1n most other
joints, and this 13 reflected 1n the relative frequency of synowvitis,
osteochondritis desiccans, etc  The patella 1n protecting the knee
may 1tself suffer mnjury, and as 1t 13 located m the tendon of a very
pownerful muscular group and 1s not aceurately adapted to the opposing
femoral surface it 15 liable to be snapped across by sudden. vigorous
muscular action

produced by the Quadriceps femoris, assisted to a
shght extent by the Tensor faseie latee  Hyperextension 1s prevented
by tension in the hamstring muscles, and by the posterior oblique,
crueiate and collateral igaments, which become taut in full extension

Flexion results from contraction of the hamstrning muscles (Biceps
femons, t and § i ), assisted by the
Sartorius, Gracilis, Gastroenemus and Plantans  The movement 15
arrested by contact of the calf and thigh It 13 usually possible
through an angle of ahout 130°

Active rotation 13 most easidy produced when the joint i semu-
flexed  Medial rotation 1s effected by the Pophtens, Semi-

! us and S d , assisted by the Sartorus and
Gracihs, and lateral rotation by the Biceps femons, the former 14
checked by the anterior cruciate ligament and the Biceps, and the
latter by the collateral hgaments and the tension induced m the
medial rotators

THE ANKLE JOINT —Thws joint 13 formed between the tibia, fibula
and talus and it 15 of the hunge varniety The body of the talus fits
nto a mortice formed by the lower end of the tibia, the two malleol,
and tho mferior transverse tibiofibular higament which stretches from
the malleolar fossa of the fibula to the posterior margin of the tibal
articular surface
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As m all hinge jomnts the bones are connected by a capsular
Ligament, which 15 strongly reinforced at the sides by collateral
higaments

The capsular higament surrounds the joint. Tt is attached proxi-
mally to the margins of the tibial and fibular articular surfaces and
distally around the articular surface of the talus, except in front,
where 1t extends to the dorsum of the neck of the bone. It is thinner
behd than 1n front, and 1s strongly supplemented at each side by
medial and lateral igaments

The deltord or medial lLigament 15 tnangular n shape, with its
apex attached to the medial malleolus  The fibres diverge from the
apex and gan attachments to the navicular tuberosity, the “spring”
ligament, the sustentaculum tah and the medial surface and tubercle
of the talus Tt 15 closely related to the tendons of Tibialis posterior
and Flexor digitorum longus as they pass obliquely downwards from
the leg to the foot

The lateral hgament consists of three scparate bands connecting
the fibula, talus and calcaneum. The anterior talofibular ligament
stretches between the anterior border of the lateral malleolus and the
lateral aspect of the neck of the talus. The posterior talofibular
ligament connects the lower part of the fibular malleolar fossa and
the posterior tuberclo of the talus The calcaneofibular ligament 15
2 rounded cord extending from the tip of the lateral malleolus to a
tuberele on the lateral surface of the calcaneum.

The synovial membrane lines the capsular ligament and covers the
mtracapsular area of the neck of the talus It forms a small cul-de-sac
betw een the Jower ends of the tibia and fibula.

Relations —Antertorly from within out these are: the tendons of
Tibals anterior and Extensor hallucis longus, the anterior tibial
vessels and nerve, ¢~ N T N o
Peroneus tertius
of Tibialis posterior
vessels and nerve,
tendons of Petoneus longus and brevis are lodged in the groove
behind the lateral malleolus

The arteries around the Joint anastomose freely and form malleolar
networks The medial malleolar anastomosis 1s formed by branches
from the anterior and posterior tibial, medial plantar, and dorsalis
pedis artertes. The lateral network 1s formed by branches fmn.l the
posterior tibial, peroneal, lateral plantar and dorsalis pedis arteries

Both antenor and posteror tibial nerves supply filaments to the
ankle )
ovements.—The movements permitted are dorsiflexion an}i
plantar flexion (extension) and the normal range of movement is
about 90° The superior articular surface of the talus is broader m
front than behrnd and i dorsiflexton the wider part 15 firmly embraced
by the malleol, but mn plantar flexion the narrower postertor part
glides mto the tibwfibular mortise and slight degrees of sido-to-side
and rotatory movements are then possible.

The stability of the jomt 1s dependent on the configuration of
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the bones forming 1t, the strong collateral hgaments, and the many
tendons surroundmg the ankle. The human foot has often to
reswst forces tending to produce eversion and the deltoid ligament
1s spectally strong to resist such stresses Indeed 1t 1s so strong that
if disruption oceurs the malleolus succumbs more often than the
higament  Together with the varous parts of the lateral ligament 1t
resists displacement i every direction

Doratlexion 13 produced by the Tibiahs anterior, assisted by the
long extensors of the toes and Peroneus terfaus It 19 linuted by
tenston n the calf muscles and by the posterior fibres of the deltoiud
and lateral hgaments

Plantar flexton 1s manly effected by the Gastrocnemms and
Soleus assisted by Tibials postenor, the long flexors of the toes, the
Peroneuns longus and brevis, and the Plantans It 1s arrested by
tension m the dorsiflexors and by the anterior fibres of the deltoid
and lateral hgaments

The Foot

The foot 1s specially adapted in man to support and balance the
body weight and to resist or neutralise mechanieal shocks  The cluef
modifications to this end are varous arches develop which act as
shock-abworbers, the calcaneum and talus become relatively large,
the calf muscles become firmly attached to the caleaneum, and the
foot becomes everted so that the surface ongmally directed inwards
faces downwards and forms the sole  As a result of these changes a
broader surface for balancing and weight-bearing 13 provided, and
the whole structure becomes resihent and capable of withstanding
all ordinary stresces and stramns

The faot 15 composed of many small bones closely connected by
ligaments and tendons, supported by powerful muscles, and 1t 15
arched both lomgitudinally and transversely These arches are
B T S-St Y A S " . -

N . g e
wnner part 13 formed by the caleaneum, the talus, the navieular, the
mner cuneiforms, and the three muer metatarsals, the keystone being
the talus and the pillars resting on the caleaneum and the metatarsal
heads The outer part 1s formed by the calcaneum, cuboid and two
outer metatarsals The mmer part 1s Iugher, touching the ground
only at 1ts extremities, while the outer part ts almost flat and applied
to the ground throughout most of its length The height vares
racially individually, and at different ages The lughly coloured
races and partrcularly those who use no footwear, have less pro-
nounced arches, and individuals with short, broad feet usually have
lugher arches than those with long narrow feet In early childhood
the arches are less well marhed than mn the adult, and a vanable
degree of fl 188 of semhty

The transverse arch 1s less evident than the longitudinal and 13
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usuaily described as consisting of anterior and posterior parts. The
tll-defined anterior part is constituted by the metatarsal heads and
the more pronounced posterior part by the cuboid and cunesforms
and the adjacent bases of the metatarsals The first and fifth
metatarsal heads are the mamn points d'appui, and 1f the weight
1s evenly distributed over all the heads pam may result from un-
accustomed pressure on certain digital nerves and vessels lying
between them The line of gravity, which passes in front of the
ankle, 18 resolved mto radiating eomponents so that the weight is
distributed over a triangle with its pomts represented by the
caleaneal tuberosity and the first and fifth metatarsal heads.
Actually, however, the other three metatarsal heads normally bear
about half the weight, the distribution from the first to the fifth
being m the ratio of 2, 1, 1, 1, 1. Oceasionally the first metatarsal
13 abnormally short and bears less weight than usual, throwing
more strain on the second metatarsal, and according to Morton
this upset 1n weight-distribution 15 one cause of metatarsalgia.

The arches are maintained by the configuration of the bones, by
their hgamentous attachments, and by the powerful support afforded
by certain muscles and tendons. The hgaments aided by the muscles
are capable of resistmng most stresses, but 1f the stram is prolonged
or excessive, if the line of gravity is altered by deformities such as
genu valgum, 1f the muscles aro weak, fatigued, or paralysed, or of
the bones and ligaments are softened by disease, the arches may give
way and the foot becomes flat. If the arch drops 1t follows that
the medial border of the foot becomes elongated, the anterior part
becomes somewhat abducted and everted, and the motatarsal heads
tend to splay out. If the arch collapses completely the medial border
of the foot becomes convex, the head of the talus bemg partally
subluxated at the talonavicular joint

All the hgaments connecting the bones play a part i maintaining
the arches, but some are more important than others. These are the
“spring.” long and short plantar and transverse motatarsal hga-
ments, while the plantar fascia, by virtue of its attachments to the
extremities of the pillars, acts as a tie-beam preventing flattening of
the longitudinal arch

The “spring” or plantar calcaneonavicular ligament stretches be-
tnecn the anterior border of the sustentaculum tah and the plantar
surface of the navicular and 1s a mixture of white fibrous and yellow
elastic fibres. Part of the deltoid hgament of the ankle is attached
to 1ts medial border, and the tendon of the Tibalis posterior becomes
partially mterwoven with its fibres It 13 the most important
structure supporting the head of the talus, the keystone of the inner
longitudinal arch

The long plantar ligament stretches from the posterior part of t;:e
plantar surface of the calcaneum to the cubod npd bases of the
second, third and fourth metatarsal bones On its dce.p surface
the short plantar higament connects the caleaneum and cuboid Both
support the calcaneocuboid Joint and the outer part of the longi-
tudinal arch, The transverse metatarsal higament binds the metatarsal
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heads together on therr plantar aspects, and assisted by the plantar
fascia 1t prevents splaying of the bones

Of the supporting muscles the Tibiales posterior* and anterior
and the Peroneus longus are most amportant, but they are assisted by
the long flexors of the toes and by the mtrinsic plantar muscles of
the foot The Tihialts posterior 15 mamnly nserted 1nto the navieular
tuberosity and blends with the *‘spring” ligament, but 1t sends
strong ships to every bone m the tarsus, except the talus, and also to
the bases of the second, third and fourth metatarsal bones The
Tilialis anterior 15 inserted mto the mnner sides of the first cuneaform
and the base of the first metatarsal These muscles by their con-
traction 1nvert and dorsifiex the foot, and hy their postural tonus
they protect the integrity of the longitudinal arch, for 1t has been
emphasised that fibrous structures by themselves are incapable of
resisting prolonged stress and strain

The long peroneal tendon crosses the outer surface of the
calcaneum and then turns almost at right angles to run obhquely
acro~s the sole 1n a tunnel formed between the groove on the cuboid
and the long plantar hgament It 1s 1nserted mnto the outer sides of
the first cuneiform and the base of the first metatarsal — YWhen the
muscle contracts the tendon becomes taut and not only acts as a
sling for the middle of the longitudinal arch, but tends to approximate
the cuboid and first metatarsal and cuneiform bones, so helping to
mamtam the postertor part of the transverse arch

Talipes —The deformity may consist of abnormal flexion or
extension at the ankle jomt (caleaneus or equinus), of abnormal
nversion or eversion at the mid-tarsal joints (varus or valgus), or of
exaggeration or flattening of the longitudinal arch (cavus or planus)
Associated anomahes such as inward rotation of the tibia, absence
of the fibula, claw ™ toes, spina bifida,.ete , are common ~ Usually
the deformity 15 composite, e g, equino-cavo-varus In congemtal
equinovarus deformitres there may be a thick fibrocartilaginous mass
1n the region of the ““spring” ligament and the attachment of Tibiahs
posterior  This so-called talonavicular capsule hinders correction of
the deformuty and operative removal of the mass may be necessary,

Bursze

It lias been calculated that there are at least 140 burse m the
bodv (33 1 each upper and 37 mn each lower hmb), Practically all
those of clinical importance are situated near the major joints

BURS.E AROUND SHOULDER

(1) Subacromeal (subdeliord)—lies between the Deltord, acromian
process and coraco acromial igament above and the Supraspinatus,
capsular hgament and greater tuberosity below It does not com-
municate with the joint It 19 reputedly the commonest site of
bursitis 1 the body, and the condition is frequently associated with
lesions of the supraspinatus tendon

* Jones, B L ({dmer J. Anat, 1931, Lxvnr 1) questions the mportance of Trbials

posterior a3 & suppurting muscle and atates that 16 15 relaxed whule the foot 15 sustaiming
mavmum Jonds
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usually described as consisting of anterior and posterior parts The
1ll-defined anterior part 1s constituted by the metatarsal heads and
the more pronounced posterior part by the cuboid and cuneiforms
and the adjacent bases of the metatarsals. The first and fifth
metatarsal heads are the mamn ponts d’appui, and 1f the weight
1s evenly distrnibuted over all the heads pain may result from un-
accustomed pressure on certan digital nerves and vessels lying
between them The lme of gravity, which passes in front of the
ankle, 15 resolved mte radiating components go that the weight is
distributed over a tmangle with its pomnts represented by the
calcaneal tuberosity and the first and fifth metatarsal heads.
Actually, however, the other three metatarsal heads normally bear
about half the weight, the distrbution from the first to the fifth
bemng 1n the ratio of 2,1, 1, 1, 1 Qccasionally the first metatarsal
15 abnormally short and bears less weight than usual, throwing
more stramn on the second metatarsal, and according to Morton
this upset i weight-distribution 1s one cause of metatarsalgia
The arches are mantaned by the configuration of the bones, by
' ' L ‘ ot r nort afforded
- the muscles
is prolonged
1tres such as
genu valgum, 1f the muscles are weak, fatigued, or paralysed. or if
the bones and ligaments are softened by disease, the arches may give
way and the foot becomes flat If the arch drops 1t follows that
the medial border of the foot becomes elongated, the anterior part
becomes somewhat abducted and everted, and the metatarsal heads
tend to splay out  If the arch collapses completely the medial border
of the foot becomes convex, the head of the talus being partially
sublaxated at the talonavicular joint

All the higaments connecting the bones play a part in maintaming
the arches, but some are more important than others  These are the
“‘spring,” long and short plantar and transverse metatarsal liga-
ments, while the plantar fascra, by virtue of its attachments to the
extremuties of the pillars, acts as a tie-beam preventmg flattenmng of
the longitudmal arch.

The “spring” or plantar calcanconavicular hgament stretches be-
tween the anterior border of the sustentaculum tali and the plantar
surface of the navicular and 15 a mixture of white fibrous and yeliow
elastic fibres  Part of the deltoxd higament of the ankle is attached
to 1ts medial border, and the tendon of tho Tibials posterior becomes
partially interwoven with its fibres. It 15 the most mmportant
structure supporting the head of the talus, the keystone of the inner
longitudinal arch .

"The long plantar higament stretches from the posterior part of the
plantar surface of the calcaneum to the cuboid and bases of the
second, third and fourth metatarsal bones On its deep surface
the short plantar ligament connects the caleancum and cubord. Both
support the calcaneocuboid joint and the outer part of the longli
tudinal arch. The transverse metatarsal hgament binds the metatarsa
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(4) Between the t and dimosus tendons
(inconstant)
Laterally there are two or three

lateral
oy the

Postersorly there are two—One hes between cach head of
onigin of the Gastrocnemius and the capsular ligament  Both often
commumnicate with the jomnt
The Vertebral Column

The central axis of the body, the spme or vertebral 901un111

tron from a series of independent bony segments, porsed acenrately
wpon each other and firmly conmected by a series of strong discs
hgaments and muscles

At birth the column presents a general dorsal convexity, but later
the cervical and lumbar regions become curved mn the opposite
direction when the child reaches the stage of holding 1ts head up
(3—4 months) and later of sitting upnight (6-9 months) The dorsal
convexities 1 the thoracic and sacral regions are primary curves
because they exist in the feetus and persist throughout life, whereas
the cervical and lumbar ventral convexities are secondary and
develop after birth These curves are due to shght differences n
the anterior and posterior vertical depths of the vertebrz, and more
especially of the intervertebral discs, in the various regions In
later ltfe when the discs become dehydrated and partsally atrophied
the secondary curves tend to disappear and the gemerahsed semle
kyphouis occasionally seen 1s a reversion towards the foetal type of
configuration

There are usually 33 vertebre in the column 7 cervical 12
thoracie, 5 lumbar, 5 sacral and 4 coccygeal The cervical, thoracic
and lumbar segments are separate and movable and are called true
vertebre  The sacral and coceygeal segments are fused and are hnown
as false tertebrer  All conform to the same basic plan, although
individual vertebrz show vanations m different regions and species

A typical vertebra consists of two chief parts—the body situated
anteriorly and the vertebral arch lying belind ~ Between them they
enclose a large opening, the vertebral foramen In the intact column
the bodies with the interposed intervertebral discs form a continuous
pillar, and the vertebral foramna constitute a canal for the reception
and protection of the spinal cord

T'he bodies are more or less cyhndrical segments consisting of a
mass of spongy bone encased 1n a thin shell of compact bone  The
upper and lower surfaces are flattened and roughened for the attach-
ment of the mtervertebral dises Nutrient foranuna exist on all
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(2) Subscapular—between the subscapularis tendon and the
articular capsule It communicates with the joint cavity

(3) Infrasy tant—between tendon of musele and
capsule  When present it may commumeate with the joint.

(4) Subcoracoid — inconstant — between coracoid process and
capsule

(5) Acronual—ltes above the acromion on the summit of the
shoulder

The other burse in the shoulder region are of nunor chnical
importance

BUrs.e AROUXD ELBOW

Olecranon—a subcutaneous bursa overlying the olecranon and
triceps tendon There may also be a bursa between the upper
margm of the olecranon and deep to the triceps tendon.

Another bursa intervenes between the biceps tendon and the
anterior part of the radial tuberosity

BURS.E AROUND HIP

(1) Subpsoas—a large bursa scparates the psoas tendon from the
capsular hgament and the pulis It sometimes communicates with
the joint cavity

(2) Subgluteal —There are usually six. Four lie decp to the
Glutens maximus, between 1t and  (a) the greater trochanter (large
and loculated), (4) the Vastus lateralis, (c) the mschial tuberostty;
and (d) the outer hip of the ihac crest postemorly, The last two are
mconstant

One les between the Gluteus medius and the antero-superior part
of the greater trochanter, and another between Gluteus mummus and
the medial part of the anterior surface of the greater trochanter

BURs.E AROUND ENEE

There are four important bursee anteriorly

(1) Suprapatellar—between the decp surface of Quadnceps
femoris and the front of the lower end of the femur. This large
bursa extends 24-3 inches above the patella and communteates with
the joint cavity

(2) Prepateller—a subcutaneous bursa overlying the lower part
of the patella and the upper half of the hgamentum patellz

(3) Subcutaneous infrapatellar—overlymg the tibial tubeicle and
the msertion of the igamentum patellze.

() Deep infrapatell between the 1 tum patelle and the
upper end of the tibia

Medrally there are three or four

(1) Between the tibia and the tendons of Sartorius, Graahs and
Sermtendinosus

(2) and (3) Between the semmmembranosus tendon and the medial
higament, and between this tendon and the medial tibial condyle
These may communicate



THE APPLIED ANATOMY OF THE LOCOMOTOR SYSTEM 03

(4) Between the L and d tendons
(inconstant)

Laterally there arc two or three

(1) Between the biceps tendon and the lateral igament.

(2) Between the popliteus tendon and the lateral igament.

(3) The bursa separating the popliteus tendon and the lateral
femoral condyle 15 usually part of the investment supplied by the
synovial membrane of the knee, but occasionally 1t 13 separate

Posteriorly there are two—One lies between each head of
ongin of the Gast and the capsular 1 t  Both often
commumeate with the jomt

The Vertebral Column
The central axis of the body, the spme or vertebral column

tion from a series of mndependent bony segments, poised accurately
upon each other, and firmly connected by a seties of strong dises
Ligaments and muscles.

At birth the column presents a general dorsal convexity, but later
the cervical and lumbar regions become curved mn the opposite
direction when the child reaches the stage of holding its head up
(3—4 months) and later of sitting upright (6-9 months} The dorsal
convesities in the thoracic and sacral regioms are primar) curves
because they exist in the feetus and persist throughout life, whereas
the cervical and lumbar ventral convexities are secondary and
develop after arth  These curves are due to shight differences n
the anterior and posterior vertical depths of the vertebrze, and more
especially of the intervertebral dises, in the vamous regions In
later fife when the dises become dehydrated and partially atroplied
the secondary curves tend to disappear, and the generalised semle
kyphosis occasionally seen 1s a reverston towards the feetal type of
configuration

Tlere are usually 33 vertebrs m the column 7 cervical 12
tl\o‘rlfcm, 5 lumbar, & sacral and 4 coceygeal The cervical, thoracie

anteriorly and the vertebral arch lying behind ~ Between them they
enclose a large opening, the vertebral foramen In the intact column
the bodies with the interposed ntervertebral dises form a continnous
pillar, and the vertebral foramina constitute a canal for the reception
and protection of the spmal cord

The bodies are more or less cylindrical segments consisting of a
mass of spongy bone encased 1 a thin shell of compact bone  The
upper and lower surfaces are flattened and roughened for the attach-
ment of the intervertebral dises Nutrient foramina ewst on all



64 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTENM

surfaces, and there are one or more larger apertures on the posterior
surface for the exat of veins

The vertebral arches are composed of a pair of pedicles and a par
of lammzx supporting seven processes—four articular, two transverse
and one spinous In the arches and their processes the outer compact
layer 1s thicker than mn the vertebral bodies. The pedicles are the
short. thick roots attached to the posterolateral parts of the bodies
and the laminz are plates which are directed inwards and backwards
from the pedicles to meet and fuse 1n the mid-line postenorly. The
supertor and inferor articular processes are situated above and
below the junctions of the pedicles and laminae, while the transverse
processes project laterally from the same sitmations The spinous
processes protrude backwards and downwards from the junction of
the laminae

The pedicles are somewhat constricted towards therr centres and
the concavities so formed above and below are called the vertebral
notches. In the articulated column the adjacent notches form the
intervertebral foramma which are bounded above and below by the
pedicles, anteriorly by the corresponding intervertebral discs, and
posteriorly by the articular processes and the joints between them
These foramina transmit the spinal nerves and vessels and are usually
proportionate in size to the emerging nerves. The lumbar inter-
vertebral foramina, however, decrease in size from above down,
although the corresponding nerves increase in calibre in the same
direction, so that the largest nerves pass through the smallest
foramina—actually the last lumbar nerves and the Iumbosacral
intervertebral foramma, To a lesser degree the same state of affairs
exists 1 the cervical region, so that the sixth and seventh cervical
nerves emerge through the smallest foramina  Any swelling of the
contents of the foramina, or any mjury or disease of the joints, discs,
or other structures bounding the apertures, may therefore cause
pressure on the nerves, and from anatomical considerations 1t is not
surprising that the lowest lumbar and cervical nerves should be most
lable to pressure effects

Although all vertebrs are built up on the same general plan they
exlibit ecertain group charactensties m each regon; and at the
Junetrons of the varous regions transtional features appear which
serve to adapt the vertebr concerned to their neighbours. A number
of these group charactenstics and transitional vanations mﬂuencﬁ:
both mobility and stability and these will be discussed subsequently
under the appropriate headings.

The Vertebral Articulations
The true vertebrsm articulate with one another by a seres of
cartilaginous jomnts between the vertebral bodies and 2 series of
synovial joints between the articular processes
The t
and by
articular |
the vertebral arches and their processes are commected by supid-
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spinous, mterspinous and intertransverse ligaments, and by the
ligamenta flava between the lamunm, the many powerful muscles
attached to the various regions of the spme perform a wvitally im-

7 OFAcIc TCHION receives
e mbs, particularly of
.. are attached to the
sternum by their costal cartilages Great weights and stresses are
often borne by the spme, but its 1ntegnty 1s usually preserved by the
shape and remarkable construction of the bodies and discs, by the
arrangement of the articular processes, and by the powerful hgaments
and muscles closely connected with 1t

The longutudinal ligaments are strong, strap-like bands extending
along the anterior and postenior surfaces of the vertebral bodies
The powerful anterior | 13 bioadest helow and 13 somewhat
thicker and narrower opposite the bodies than opposite the discs
It extends from the basi-occiput to the upper part of the front of
the sacrum  The weaker posterior igament lies within the vertebral
canal on the posterior surfaces of the bodies. and extends from the
axis to the sacrum, 1ts upper end 1s directly continuous with the
membrana tectoria which prolongs the higament to the basi-occiput
In the thoracic and lumbar regic == *1 - ¢ HE ‘s row
opposite the vertebral bodies and 1ty
margins present a denticulated . Is T+ ozion
1ts width 1s almost uniform throughout

Both hgaments consist of longitudinal fibres arranged 1n several
layers which are firmly attached to the vertebral margins and dises,
but only fixed loosely to the middle parts of the bodies  The posterior
ligaments are partially separated from the bodies by the basivertebral
veins  The deepest fibres extend between adjacent vertebre, the
intermediate layers extend between two to three vertebrz, and the
superficial fibres stretch between four to five vertebre

The antervertebral discs are interposed between the vertebral
bodies from the avs to the sacrum and are the chief bonds of con
nection between them They are flattened discs corresponding 1n
shape to the vertebral bodies between which they lie, and normally
constitute just over one-fourth of the total length of the articulated
column  They arc thichest in the lumbar region and thinnest in the
nuddle third of the thoracic spmme  Relatively tliey contmbute more
to the lengths of the cervical and lumbar regions than they do to
the thoracic region, which 1s therefore less pliant and mobile In
the cervical and lumbar regions they are thicher in front than belind
and are manly responsible for the anterior convexsities of these parts
In the thoracie region they are of nearly wmform tlhickness and the
anterior concavity 13 ehiefly due to the shape of the vertebral bodies
Their upper and lower surfaces are closely attached to the adjacent
vertebral bodies by thin layers of hyaline cartilage, while anteriorly

5
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and postenorly they are adherent to the corresponding longitudmal
ligaments

Each dise vanes in consistence and structure in 1ts central and
peripheral parts, but the two merge almost mperceptibly into one
another The central part consists of a pulpy substance, the nucleus
pulposus, which contans the remans of the notochord and 1s par-
tienlarly well developed 1n the lumbar dises. It is highly elastic and
confined under tension by the surrounding parts, so that when the
dise 13 sectioned the nucleus bulges above the cut surface. The
circumferential part, the annulus fibrosus, 1s composed of concentric
laminze of fibrous tissue and fibrocartilage, and the fibres in adjacent
layers are so arranged that they cross each other obliquely like the
limbs of the letter X—a disposition specially adapted to resist the
numeroug torsion strains 1mposed on the spine. The annulus is
thmner postertorly and the fibres are less numerous. Further the
postenior longitudinal hgament 13 usually weaker and narrower than
the antertor ligament opposite the corresponding dise and thus
provides less remforcement for the annulus. These facts explain
why hermation of the nucleus 13 more common posteriorly and
posterolaterally  Occasionally the annulus 13 poorly developed, or
the postertor igament may be unusually thin or even fenestrated,
and these anomalies also predispose to extrusion of the nucleus
pulposus posteriorly The nucler may also become hermiated mto
the vertebral bodies either because the intervening cartilage plates
are poorly developed or because they are damaged by njury or
disease.

Posterior prolapses of the disc were first described by Luschka
1859 and rediscovered by Schmorl abont seventy years later, while
the latter also recogmsed that prolapses mto the spongiosa of the
vertebral bodies were not uncommon and were mn fact present m
38 per cent of 3,000 spines examined (39 per cent. in males and
34-3 per cent 1n females) Between the ages of 18~59 disc herniations
mto the spongiosa were more common 1n males (40 per cent. in males
and 20 per cent 1n females), but thereafter the posttion was practically
reversed (23 per cent 1n males and 44 3 per cent. in females), This
Schmorl attnbuted to the much greater sctivity of the male m
earlier years, while the household and other burdens of the female
often i relatively unch d throughout life. The majority
oceur opposite the nucleus pulposus and cause no subjective symptoms
or signs, although the association with adolescent kyphosis is note-
worthy, and they do reduce the efficrency of the dises as shock-
absorhers

Posterior prolapses of disc substance nto the vertebrnll canal
were specially mvestigated by Andrae, an assistant of Schmorl's, and
he found them in 15 2 per cent. of a sertes of 368 spines. They were

-
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present at its lateral margn  Fortunately the majomty are too small
to produce pressure symptoms and they are commonest m the

At birth
. . rcent A
gradual process of dehydration oceurs with advancing age so that at
eighteen the nucleus contans 80 per cent water and the annulus
72 per cent By the third decade the annulus content has fallen to
70 per cent , but thereafter 1t scarcely alters  On the other hand the
loss m the nucleus 13 steadily progressive, so that mn old age the
water content 15 approximately the same as in the annulus, 1e.
68-70 per cent , and the disc appears homogeneous and remams flat
when sectioned The desiccation lessens the elastiaty of the discs
and 15 accompamed by partial atrophy, occasional horizontal or
radial fissuring, and patches of brown degeneration or calafication.
In consequence they become less efficient as shock-absorbers and the
flatterang of the dises (particularly if the postenor parts are maimnly
involved) leads to narrowing of the corresponding mtervertebral
foramina and misalignment of the articular processes Thus the
vertebral bodies are more lable to suffer injury, the misalignment
of the articular proces<es favours the occurrence of stramn and de-
generative Jont changes, and the narrowing of the intervertebral
foramna may compress the contained nerves and vessels

The disc changes are degenerative in character and are evident
at an earlier age than in any other body structures, not excluding
the intima of the large arteries They are an expression of the
paramount part played by the discs in the mechames of the Iocomotor
system. Upon them falls the main burden of absorbing and dis-
tributing the various pressure, tension and torsion stramns to which
the spine »s so frequently subjected during life, and 1n man their
Toad has been greatly increased by the assumption of the erect
posture,

No nerve endings have been detected m the actual discs and they
are avascular, obtaining their nutntion by the diffuston of lymph
through tiny perforations in the contiguous vertebre There 1s no
layer of true compact bone over the central parts of the upper and
lower surfaces of the vertebral bodies, the areas dehmited by the
onginal ring epiphyses  The lamellz of the spongy bone 1n these areas
are closely set and are parallel to tho surface, so forming a pseudo-
compact layer, but 1t 13 more porous than ordinary compact bone.
In later Iife the porosity tends to decrease in some cases and this may
mterfere with the nounishment of the adjacent disc and particularly
of the nucleus pulposus

The vertebral arches articulate with each other by a series of plane
synovial joints between the } articular p L an
these are enveloped by thin, loose capsular igaments attached around
the marging of the articular facets These are most lax m the
cervical region

In addition the arches are connected together by the hgamenta
flava and by intertransverse, it and sup i 1
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The ligamenta flava connect the lomine and are attached to the
lower and upper margins of adjoining vertebral arches. They extend
backwards from the articular processes and become partially united
in the mid-lime posteriorly They are composed of yellow elastic
tissue, are thickest in the lumbar region, resist hyperflexion of the
spine, and by virtue of thewr elasticity assist in restoring the erect
position following flexion. Occasionally they become greatly thickened
as a result of injury or near-by disease, especially those in the
lower lumbar regton  Such thickening 15 often found 1n assowmation
with posterior prolapses of the intervertebral discs and it is possible
that an myury producing hermation may also njure the hgamenta
flava,

The supraspinous, inlerspinous and wniertransverse ligaments are
less powerful and therr positions and attachments are sufficiently
indicated by their names  In the neck the supraspinous higament is
represented by the ligamentum nuche.

The many musculo-tendinous masses attached to the vertebral
column, such as the Longus capitis and Longus cervieis, the Scalene,
Splenius and Semmspinalis muscles, the Multifidus, and the very
pownerful Sacrosptnalis and Psoas groups, besides many others, pro-
vide most active support to the vamous hgaments in maintaining
the integrity of the vertebral column

The Mechanies and Movements of the Vertebral Column

Mechanically the vertebral column 1s a remarkable structure 1t
permits & considerable range of mc - -4 s mmamts ond halanneg
the weight of the trunk, head and
added stresses and strains mmposc
loads hfted or carried by the mnd
shock-absorber, 1t transmts 1ts burdens through the pelvic girdle to
the lower extremities, it acts as a post for the suspension of the
thoracie eage, 1t provides an anchorage for many powerful muscles,
and 1t affords protection to the dehcate spinal cord It therefore
combines statie, dynamnc and protective functions, and medentally
contains a large amount of the red marrow essential for erythrocyte
formation

We have already studied how the sinuous column is bult up of
an alternating series of bony and fibrocartilaginous segments, tr-
mately connected by strong ligaments and supported by powerful
musculo-tendinous masses It 1s not a sohid but an elastic system,
which mamtains a perfect state of dynamic equilibrum throvghout
the range of normal movements No more cxcellent arrangement
could be devised to provide an adequately static column for gupport
and muscle anchorage, yet one which 1s capable, when required, of

derable molnlity The ing size of the vertebral bodies

from above down 1s related to the mecreasing weights and stresses
borne by each successive unit, and the sacral vertebre are fused
together to form n solid, wedge-shaped base, cunningly arranged as
the keystone m a bridge whose arches curve downwards towards the
acetabula  The intervertebral discs act as elastic buffers to absorb
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and distmbute the numerous mechamcal shocks sustained by the
column, whether they are due to pressure, torsion, or tension, and
the alternating curyes enhance the spring and resihence of the whole.
Each curve is compensatory to its neighbour, so that the Line of
gravity mtersects all four curves and the general hine of the spine
corresponds with the line of gravity, slthough each eurve by itself
produces a deflection in the anteroposterior direction. As a result
there 1s a more or less even distnibution of the body-weight around
the hne of gravity.

A study of the trabecular systems shows that the principal
lamellm are arranged vertically in the vertebral bodies and that
other secondary lamelle extend forwards in horizontal and oblique
directions from the pedicles and articular processes The trabecule
are so arranged that the body is particularly adapted to withstand
vertical pressure, while the various processes are designed to resist
the stresses imposed by the action of the attached museles The
mternal architecture of the vertebra therefore conforms to the law
of functional adaptation

forces apphed laterally, and once the force 15 removed 1t regams 1ts
normal shape on account of the natural spring and resilience of its
dises and ligaments  These propertres are sometimes described as

are ddpendent on the Jughly elastic discs, which alter readily in
shapelowing to the fact that the pulpy nuclei shft backwards or
forwards or from side to side within their annular fibrous eapsules
dunng flexion, extension and lateral bending movements, and the
tension induced 1n the powerful hgaments limits undue mobality n
every direction  In life the igamentous action 1s powerfully supple-
mented by the activities of the muscles attached to the vertebre

Although there 13 only limted movement between any two
vertebrae the sum of these s confers a derable range
of mobility on the vertebral column as a whole  Flexion, extension,
lateral bending, rotation and eircumduction are all possible, and,
except for rotation, these movements are freer in the cervical and
lumbar regions than in the thoracic part of the column. This 1s
because the intervertebral dises are thicker 1n the cervical and lumbar
arcas, because the splinting effect produced by the thoracic cage 13
lacking, because the spinous processes are less closely apposed, and
because the articular p «Cs are arra d ly in the various
regions

The arrangement of the articular processes influences both the
mobility and stability of the vertebral column In the cervical
region the articular facets arc flat and oval and arranged in planes
slanting from above downwards at an angle of about 45° This
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configuration allows free mobility by the sacrifice of a certain degree
of stability, and 1t 15 practically in the cervical region alone that &
pure dislocation of the spme, without associated fracture, is possible.
In the thoracic region the articular processes are more vertical m
direction and the facets are arranged more in a coronal plane, an
arrangement that limits mobility but increases stability; rotation,
however, 15 shghtly more free than m the other regions. In the
Ilumbar region the superior articular facets are shghtly concave and
face inwards and backwards, while the inferior are slightly convex
and face outwards and forwards But there is a gradual change mn
the direction of the facets Those of the upper lumbar vertebrz are
arranged almost 1 the sagittal plane, whereas those at the lumbo-
sacral junction are arranged nearly in the coronal plane. Variations
of the above arrangement or asymmetry of the processes are not
uncommon, and are a possible cause of disturbed function, strain and
backache,
~# All movements are moderately free in the lumbar part of the
column exeept rotation  But shight rotation is possible in the lower
lumbar region, and especially at the lumbosacral junction, because
of the arrangement of the articular processes which approximates to
the thoracic type. Many have asserted that this added movement
18 a source of weakness as flexibility and strength tend to be opposing
virtues, but actually at the lumbosacral junction this 1s only partly
true  Owimng to the tilt of the upper surface of the first sacral vertebra
there 13 a constant tendency for the last lumbar vertebra to ehde
downwards and forwards when the trunk is erect, a contingency
which 15 prevented by the disc, higaments and muscles, and also by
the arrangement of the articular processes which, being arranged
almost 1n a coronal plane, impinge upon each other when the vertebra
tends to shp forwards and act as buttresses preventing forward
disy t (spondylolsthesis). Thus the loss of strength in one
direction 1s more than compensated for by a gain m another~

A distinet angle exists between the lumbar spine and the sacrum
due to the wedge shapes of the last lumbar and first sacral vertebral
bodies and of the mterveming dise. For British subjects this lumbo-
sacral angle averages 137° i females and 140° in males The de-
velopment of sacrovertebral angulation enables the trunk to be held
erect despite the wchnation of the sacrum. During the change from
the quadrupedal to the bipedal postion the sacrum underwent a
relatively small degree of axial displacement, compared with the rest
of the vertebral column, and thus 1t 1s not placed vertically be}“ een
the 1liac bones but 1s set at a distinet tilt. The sacral obliquity
varies 1 different individuals, but the erect positton is maintamed
by appropriate variations m the Jumbosacral angle and by the degree
of jumbar convexity This may be mamtamed at the expense of
stability, for any ion of the ion means that the last
Jumbar vertebra rests on an increasingly sloping platform. On an
average the upper surface of the first sacral vertebra 1s tilted at an
angle of about 42° to the horizontal, but occasionally the sacrum hes
almost honzontally and then the angle 15 very pronounced, even
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Fie 17

Two Fifth Lumbar Vertebre showing Interarticular Vertebral

s
Defects and Spina Bifida T Loy
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Fia 18

This specimen shaws how tha Inferior Artieular Processes of the Fourth Lumbar
Vertebra and the Superior Sacral Articular Processes act as Wedges, tending to
dierupt the Vertebral Arch of & Defective Fufth Lumbar Vertebra
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approaching a nght angle, and there is 2 marked compensatory
lumbar lordosis. This condition was descnbed by Whitman as

““ prespondylolisthesis.” Normn“y at the lumbosacral junction the
bulk of the bent weight is tra d through the verte-
bral bodies and dise and only a small proportion throuah the
articular processes, but any increase in the lumbosacral anguhnon
leads to more unequal distribution of the weight, with the result that
the yunction ¢ less efficient 3t Iy,

The facts already mentioned indicate that the lumbosacral
junction 1s relatively unstable as compared with the other inter-
vertebral jomnts, and there are still other factors to be considered
It 15 the Junction of mobile and rigid parts of the spine and such
areas are potentially weak Any relaxation or destruction of the
connecting ligaments and muscles due to injury, pregnancy, disuse,
or disease interferes with stability still further, and abnormakties of
posture or gait may subject 1t to undue strain. Certain congemtal
anomalies have a weakemng effect, such as asymmetrical articular
processes, abnormalities of the costotransverse processes (sacralisation
and lumbarisation) and interarticular vertebral arch defects (Fig 17)
The presence of these last-mentioned defects nullifies the buttress-hike
antiluxation action of the lumbosacral articular processes and favours
the occurrence of strmin and olisthesis. Moreover, as Capener has
shown, the inferior articular processes of the fourth lumbar vertebra
and the supertor sacral articular processes act as wedges tending to
disrupt the defective fifth lumbar vertebra, drving the anteror part
of the vertebra (body, pedicles, transverse and supenor articular
processes) forwards and the posterior part (spinous process, laminz
and inferior articular processes) backwards (Fig 18) This explains
the chinical paradox that in some cases of spondylolisthests although
the body 1s subluxated forwards the spinous process 1s abnormally
prominent  Incidentally arch defects due to mjury or disease may
oceur at the same sites as these congemtal anomalies and produce
simlar effects on'the lumbosacral mechanics

o N . .

'

lumbar vertebra in 8 normal spine (Fig 20)
Every muscle attached to the column has some action upon 1it,

muscles  Estension 13 effected b)" the great sacrospinn‘ln groups and



74 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

the splenius and semispinales muscles of both sides acting together.
Rotation 1s produced by the Rotatores, Multifidus, Sternomastoid,

Fic 19
TUltmann's Line for determimng Subluxation of Last Lumbar Vertebra.

Splenu, Longissumi and Semispinales  Circumduction is limited
and 15 caused by consecutive action of the vanous muscle groups.

The Costal Processes of the Vertebree

Normally the costal processes of the primitive vertebral arches
only give nise to separate ribs m the thoracic region. Extra ribs met)s’
develop 1 the cervical or lumbar regions, or anomalous developmen
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of the costal elements may occur in other regions, e g at the lumbo-
sacral junction, and some of these are of chnical importance.

Fro 20

A Specsmen ehowing that i rare mstances Ultmann s Test may be too delicate,
8s Ius Line does mot always pass anterior to the Last Lumbar Vertebra i a
normal Spine

Diseases or mjuries directly or indwectly involving the costovertebral
articulations may also produce effects of practical importance
Supernumerary ribs —Extra 1ibs occamionally oceur m the lower
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cervical or upper lumbar regions due to the abnormal development of
the corresponding costal processes, which normally are relatively small
and form an ntrinsic part of the corresponding transverse Pprocesses,

Fio. 21

A Spectmen showing Bilateral Cervical Ribs and Congenital Fujmn of the
Fafth, Sixth and Scventh and Second and Third Cervical Vertebra

The commonest and most important are those developmy in connec-
tion with the last cervical vertebra (Fig 21) 'hgitl\ has shown tha;
there is always 2 rudimentary last cervical rib in the fetus v\V:ch“
usually disappears, but persists in_1-2 per cent. of cases. No 31
cervical mbs cause symptoms and, although frequently bilateral,
ateral symptoms are common,

um.lnael:s t){peg’ of cervical ribs occur. Most are connected with thz
last cervical vertebrs and they are very seldom complete, althoug
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they often give attachment to the anteror and middle scalene museles
Usually the extra mb fails to reach the sternum and articulates or
fuses with the first thoracic mb  Often 1t 13 only partly osseous, the
anterior end being deficient or represented by a fibrous band which
1s attacled to the first nb  The posteror bony portion varies greatly
n size from case to case, and all grades may be found between an
almost complete extra b and a mere enlargement of the costal
element of the seventh cervical transverse process with no true
costovertebral joints Associated anomalics of the brachial plexus
are common and Wood Jones states that 1f a seventh cervical nib 13
present the plexus 15 often prefixed, 1¢, the whole plexus has shifted
one segment headwards and there 1s only a minor contribution from
the first thoracic nerve  Alternatively defective development of the
first thoracic mb 1s apt to be accompanied by a post-fixed pleaus,
1e, the plexus has shifted caudally and receives large contributions
from the first and second thoracie nerves
The trunks of the brachial plexus and the subclavian vessels arch
outwards above the abnormal 11b or the fibrous band connected with
it, and arrtation or stretching of these structures may produce
sensory, motor, trophtc and vascular disturbances  The last may be
due to irritation of sympathetic fibres in the lower trunk of the
plexus rather than to pressure on the vessels, and m some cases the
effects are produced by compression of the neurovascular bundle
between the abnormally attached Scalenus anterior and Scalenus
medius, these muscles become tense 1f the shoulder girdle droops
and are converted mto a vartety of anatomical pincers When the
shoulder girdle 15 Ingh, as in childhood, symptoms are less prone to
occur There 1s a progressive descent of the girdle which 15 not
complete until about the age of twenty-five and symptoms are more
T o tomed work,
drooping of
. R 1sted before
Sagging of the shoulder girdles for any reason may lead to irntation
or stretching of the neurevascular bundle over a normal first nib and
produce symptoms and signs similar to those often assoctated with
cervical nb

The Costovertebral Joints

The majority of the nibs articulate with the vertebral column at
two points—the heads with facets on the posterolateral parts of the
vertebral bodies (costo-central yoints), and the tubercles with facets
on the anterior surfaces of the corresponding transverse processes
{costo transverse jownts) The costo-central joints are surrounded
by capsular ligaments strengthened in front by radiating bands and
except for the first and last three mbs, there are also short mntra-
articular hgaments binding the crest on the articular surface to the
adjacent mtervertebral disc  The costo-transverse joints also have
capsular ligaments, and superior, infertor and lateral costo-transverse
hgaments which connect closely the nib neck and adjacent transverse
process
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Owmg to the short and firm Ligamentous attachments the range
of movements at these jomnts 1s very limited, yet they are essential
m the mechamsm of respiration and any mpury or disease affecting
the articular or pemarticular structures may result 1 poor chest
expansion, while writation of the adjacent intercostal nerves or
sympathetic trunks may produce radiating pains or circulatory
disturbances,

Sacralisation and Lumbansation

The assumption of the erect posture necessitated skeletal modifica-
tions at the lumbosacral junction, and as finality in structure has
not yet been attaned developmental abnormalities are abundant.
In the process of evolution the pelvis has migrated forwards, with
consequent shortening of the lumbar region, but this migration 1s not
exactly equal m every case, and the number of presacral vertebrze
fluctuates between 23 and 25. These varations are usually due to
the reciprocal gain or loss of a vertebra at the lumbosacral junction
and often the process 1s incomplete, so that the vertebra gained by
the sacral from the lumbar region (sacralisation), or vice versa
(lumbarisation), falls to assume completely all the characters of its
adopted region

The most striking anatomical feature mn these conditions js the
unusunal appearance of one or both transverse processes of the last
lumbar or first sacral vertebra These processes are really a combina-
tion of transverse and costal elements, and anomalous developments
of the latter mamly account for the unusual appearance of the
transitional vertebra. The abnormal costo-transverse processes may
be large or small and symmetrical or asymmetrical. They may not
reach the saerum or ilium, but in other cases they articulate with the
sacrum or even With the iium on one or both sides. Sometimes there
13 umlateral or hilateral bony union between the enlarged processes
and the sacrum, although the vertebral bodies and arches may remamn
partly or completely unfused

In most cases these anomalous processes eause no trouble, but
they are capable of produemng symptoms in varous ways.

(1) If the process 1s not large enough to articulate with the sacram
or 1lwm, lateral bend ts may cause i t, with
consequent nipping of the intervening soft tissues; or an adventitious
bursa may develop and become mflamed at intervals

(2) In unilateral cases the mmpmgement of the process on the
sacrum may provide & fulerum for the spinal columun, which then
acts as & lever tending to prise apart the lumbosacral transiional
vertebra from the sactum, straming or tearing the connecting hga-
ments. Clearly the hgaments on the side opposite to the abnormal
process will suffer most

(3) If the process articulates with the sacrum or ilum a so-called
lumbosacral transverse articulation 1s formed. The cartilages of ghe
jount are often thin and mefficrent as shock-absorbers, thus !ess?mng
the resistance to traumatie insults. Repeated minor injuries mitiate
arthritie changes more readily under these circumstances.
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1 h

(4) If the sacral surface on the tr: fonal
process the corresponding sacro-thac joint may also be more hable
to arthritic changes

(5) Assoclated peniarthritie changes may involve adjacent nerves,
or ecchondroses or osteophytes around the margins of the abnormal
jomts may encroach on the adjotning ntervertebral foramen and
compress the contained nerves and vessels

(6) A number of important structures lie mn close relationship to
the lumbosacral junction  If one or both last lumbar costo-transverse
processes are enlarged any of these may be unduly stretched, especially

3 . v P i P

subjective evidence of this unusual tension
The sacro~liac joints intervene between the vertebral column and
the hip girdle  They are synovial 1in type and are formed between
the auncular surfaces of the sacrum nml thum  These surfaces are
on one with elevations on the
other, and there are sumilar reclpmc:\l smuosities on the sacral and
ihac tub 1es, which lte diately behind the aunicular surfaces
The bones are d by a capsularl and by anteror, mter-
osseous and postenior sacro-thac igaments  The anterior hgament 1s
thin and reinforces the anterior part of the capsule The interosseous
Digament consists of short fibrous bundles umting the adjacent
sacral and 1hac tuberosities and 1s immensely strong. The posterior
ligament connects the posterior superior iliac spine and the upper
four transverse tubercles of the sacrum. The sacrotuberous and
sacrospinous Ligaments do not belong to the joint, but play an im-
portant réle in its stabiity The former, very powerful, connects
the posterior superior 1liac spine, the three lowest transverse tubercles
of the sacrum and the upper part of the coccyX to the mner margin
of the 1schial tuberosity; onginally 1t was the proximal part of the
long tendon of the Biceps femors  The latter, much less powerful,
stretches between the sacrum and coccyx and the 1schial spine, and
18 the ﬁbrmed dorsnl Iuyer of the Coccygeus
T W las

LT I Y e e
ﬁbmsls 1s the rule myxomatous degeneration mn the matrix may be
vistble, areas of calcification may develop, the cancellous spaces 1
the adjacent bone tend to bccome filled with fibrous tissue, and the

wal cavasy, y nsually hecomes porbaelly or
completely bridged across by fibrous bands.

Sacro-hae mobility varies in different indrviduals, in the two
sexes, and at diffe ages, while preg trauma and disease
also produce vamations From birth il pubcrty there 1s a shght
gradual decrease m mobility  Thereafter in the male the higaments
become thicher and 1n the female they remmn comparatively lax.
Consequently 1 the male mobility decreases, but in the female it
inereases up to the age of twenty five, when the maximum degree
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of mobiity, apart from pregnancy, is attained. Thercafter in females
dimmution 1 mobility gradually occurs, although some persists in
the majority even in advanced age, and if pregnancy oceurs the
hgamentous relaxation, especially marked about the time of partur-
tion, leads to a temporary increasc in the range of movement In
males the decrease in mobility is slowly progressive from birth, and
the majority of the joints in men over fifty have lost their diarthrodial
characteristics and become amphiarthrodial, while ankylosis due to
pathologieal changes becomes mereasingly common

The gluteal. 1holumbar and lateral sacral arteres supply twigs to
the jont, and 1t is wnervated by filaments from both antertor and
posterior primary ram of the first and second sacral nerves, from the
supenor gluteal nerve, and almost certamly by filaments from the
lumbosacral nerve trunk The obturator nerve is in relation with
the apper part of the articular capsule but apparently 1t does not
supply the joint.

Relations —A number of mmportant structures lie close to the
jomnts, The antero-superior or abdominal surface is covered by the
Ihopsoas. the femoral nerve 1s separated from 1t only by some fibres
of the Ihacus, and the obturator nerve, lumbosacral trunk and
tholumbar artery are close relations. The antero-inferior or pelic
surface hes behind the upper part of the Pinformus and 1s crossed by
the lumbosacral trunk and first sacral nerve  The posterior divisions
of the mnternal iliac vessels and their branches, and the internal iltac
iymph glands, also he near by  The dorsal surface 13 covered by the
Sacrospinalis and Gluteus maximus The postertor supenor 1ac
spine 1s almost exactly opposite the centre of the jont, which s
therefore at the level of the skin dimple overlying the spine The
postero inferior end of the joint 1s at the level of the postertor inferior
ihac spme and 1s superficial, being covered only by the ekin, fasera
and a few fibres of the Gluteus maximus

fechanics —The wedge-shaped sacrum 1s the keystone in a bndge
whose pillars curve downwards and outwards to the acetabula, and
the sacroliac Jownts are the sites at which the weight 15 transferred
from the vertebral column to the pelvic or hip girdle. This girdle
is not a solid ring, but 15 interrupted at the two sacro-tliac jorts and
at the symphysis pubis These allow a certain amount of yielding
and the cartilaginous nlays act as shock-absorbers.

The sacro-thac jownts have to support the supermcumbent body:
weight, plus any load Ifted or carried by the indindual, and they
have to withstand mechanical shoeks and thrusts produced, e g, by
rapd spinal movements, jumping, running, ete. The load supporteg
by each joint vames contmually during walking and 1s_mfiuence
by posture and gait. Auy postural upsets or himps, sach as these
produced by sitting or standing in stramned poutions, by paralysis,
and by deformuity or disease of the spine or lower limbs, lead to
undue strain on one or other joint  Ober has described one Canse
which 1s not generally known. he suggests that contracture of one
ho-tibial band of fasets lata produces a lateral pelvie tilt with
consequent strain and rrritation of the sacro-thac joint(s).
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Man’s assumption of the crect posture has greatly increased the
loads borne by the lower spinal and sacro-ihiac articulations, and they
have to function under less favourable mechanical conditions since
these jomnts, onigmally designed for the quadrupedal position, have
heen adapted 1n the process of evolution to permit the assumption
of the erect posture and bipedal progression Good as these
adaptations ate, some static and dyname imperfections remain which
predispose to strain and backache, and it 1s true to say that the
enterprise of our forefathcrs 18 hemn v1sxted on the chuldren far

went on the strength and
se of the artrcular surfaces
support than any others of
smilar size and importance 1n the body The Gluteus maximus,
Sacrospinals, Psoas major and Pimformis all help, but the most
important bonds of union are the interosseous higaments, and stabiity
15 greatly influenced by the shape of the articular surfaces. These
surfaces are arranged almost in the sagittal plane, but with a slight
downwards, backwards and inwards inchnation. The opposmg
surfaces, mcluding those on the non-articular tubercles behind the
jonts, show reciprocal smmuosities which form an interlocking
mechamsm by virtue of the close apposition produced by the
powerful connecting higaments
The weight transmutted from the spine to the sacrum has two
effects 1t tends to thrust the upper end of the sacrum downwards
and forwards and to force the whole sacrum downwards and back-
wards between the mnnommnate bones The downward and forward
thrust merely produces a shght rotation of the sacrum about its
horizontal axis through the nuddle segment, the upper end moving
shghtly downwards and forwards and the apex tilting in the opposite
direction in the manner of & see- saw Thu former movement 1 soon
checked by the 1nt and the latter by
the sacr and hgaments To a lesser degree
the arrangement of the nrnculnr surfaces assists the hgaments. The
ventral margins of the lower parts of the sacral auricular surfaces are
further apart than the dorsal (Fig 22) aud any backward movement
of the lower sacrum tends to prise the mnommate bones apart, a

movement
Any tendency for the sacrum to be pushed downwards and
backwards between the innominate bones alko tends to dnve them
apart  This i3 strongly resssted by the sacro-ihac and iliolumbar
ligaments, wlile the \cntml part of the pelvic girdle, connected by
the llgamcnts of the symphysia pubts, acts as a tie-beam preserving
the mtegnty of the girdle anteriorly
From what has bccn said 1t Wi 1l be evident that any higamentous
whether physiol 1 as durng | Y, or patholo"wﬂ
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Fra. 22
Transverse Sections through the Upper, Middle and

Lower Parts of the Sacroaliac Jomts The Recip-
rocal Sinuosities of the Articular Surfaces are visible
Note that the ventral margms are shghtly nearer
than the dorsal m the highest section, while 1 the
lowest tho ventral margins are relatively much
farther apart than the dorsal The sacrum prots
around the ntermediate segment, but only a mimor
degree of “see-saw” motion 1s perrmtted, partly
because of this arrangement of the articular sur.
faces, but mamly on account of the strength of the
connecting hgaments

as the result of injury
or disease, interferes with
stability and favours
sacro-iliac derangements

Posture

The maintenance of
posture is intimately de-
pendent on the intricate
neuromuscular mechan-
1sm for controlhng thepos-
tural activity of museles

In man the mam-
tenance of posture pre-
sents special problems,
since the assumption
of the fully erect
position and orthograde
locomotion is a relatively
recent acqusition in the
wons of evolutionary
time. This position is a
supreme achievement in
adaptation and has
necessitated skeletal,
articular and muscular
modifications. The body
has to be supported on
two imbs instead of four
and the weight centre
has changed position
until it lies vertically
above the feet. Clearly
the problems of sustain-
mg weight and mam-
taining posture are
simpler 1n & quadruped
with its four points of
support, but basically the
neuromuscular mechan-
ism employed 1 preserv-
ing equbibrium is the
same both in man and
animals.

The skeletal and
articular modifications in
man are most evident in
the lumbosacral region
and feet and they are men-
tioned when considering
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these parts. The muscular modifications mainly invelve an 1n-
crease m strength of the extensor (antigravity) muscles of the
trunk and lower mbs These muscles—the Sacrospinales, Glutes,
Quadriceps and calf muscles—possess a high degree of postural
activity, but other muscles also play a part, for equhbrium 13 1m-
possible without balanced muscular action This 1s chmeally evident
1f one mmportant group s paralysed, because alterations m posture
and gat develop Thus if the Gluteus maximus 1s paralysed the
body tends to fall forwards and so the centre of gramity 1s displaced
backwards by compensatory over-activity of the other extensor
groups, particularly those acting on the spime, and by increased
arching or lordosis of the lumbar spine. m walking the body 1s jerked
backwards each time the weight 1s borne on the affected limb and
the next step with the sound limb 1s hurnied If the Quadriceps
femorts 1s paralysed the knee tends to flex and give way, since the
integrity of the knee extensor mechamsm 1s an essential factor both
1 standing and walking The patient may overcome his disability
partially by vamous subterfuges He stands mn such a way that
the knee on the affected side 13 forced into mild hyperextension by
the effect of the supermcumbent weight, usually aided by backward
pressure on the thigh by the patient’s hand, and the thigh 1s held
extended by compensatory over-actvity of the hip extensors The
knee 13 thus maintained in the locked position, but i time this 15
achieved at the expense of the ligaments normally restraimng undue
extension of the jomt In walking the patient stoops forward and
prevents the knee doubling up beneath lnm by firm manual pressure
over the lower thigh, at the same time mimmising the tendency to
knee flexton by rotating the whole lower imb inwards or outwards

The chief protagomsts and antagonists do not provide good
substitutes for one another if muscle transplantation 1s required for
paralysts of one or other group In the case of the lower hmbs the
postural activities of the musecles must also be considered before
transplants are performed. Thus the quadriceps and hamstring
groups not only produce opposite movements at the knee jont but
show vamation in their postural functions. In consequence the
transplantation of the Biceps into the patella to replace the action
of a paralysed Quadriceps 1s often a failure.

In the normal comfortable erect position the centre of gravity in
man 1s at the level of the second sacral vertebra and the hine of
gravity, viewed from the side, runs downwards from the mastord
process, shightly behind the cervical vertebrz, through the cervico-
thoracie Junction, shghtly anterior to the thoracic vertebrw, through
the thoraco-lumbar junction, shghtly behind the lumbar vertebrz,
through the antero-supertor part of the sacro-liac joints, directly
behind the centre of the hip joints, and just in front of the knee and
ankle jomts  Varnations occur in different mdividuals, but consider-

mterferes with normal weght t 3 and the hanisms for
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absorbing and counteracting stresses and strains, alters the articular
and muscular functions to o variable extent depending on the degree
of abnormal posture, and may cause respiratory, neurological and
cireulatory disturbances. Someone has said that “a man stands as
he feels” and poor posture by throwing abnormal stresses on joints,

Supractay cular
nerves
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tar cut N ol thgh
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(Femorai)
Hustslocutanesus N
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Fia 23

Diagrams showmg the Cutancons Areas supphed by the Spinal Nerves and
by Individual Nerses (antenor aspect)

hgaments and muscles may evoke symptoms from the maladjusted
structures or, if long continued, may lead to structural or degenerative

changes 1n the bones and joints
Poor posture may be the result of ecarclessness, habit, fatigue,
PR

standir r — v beame Fam Iana navinde mental
stress, litating
iliness, zles, or

nerves In pregna;zcy and obesity the centre of gravity moves
forwards on account of the mncreased weight anterior to the line of
gravity, and this 1s counteracted by increased plantar Hexion
(extension) at the ankle and by the devel t of 8
slight lumbar lordosis owing to mcreased activit;

¥
y of the spinal
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extensors A somewhat similar mechanism comes into play when a
person wears high-heeled shoes, the foot accommodating 1tself by an
increase 1 the normal plantar flexion at the ankle. If the heels are
excessively Ingh, however, the tion may be lete at
the ankles, the centre of grawity s displaced forwards, and the

b Portam
L7 thorack nerves,

Medul tut N of srm
wné inaresitobrichal N

otk cut N ot thgh

Siphencur &
Famorsy

Powe vou 1
threa popiies.

Fia 24

Diagrams showing tho Cutancous Arcas supplied by the Spinal Nerves and
by Indivadual Nerves (postenior aspect)

knees tend to become shightly flexed and the lumbar convexity 1s
mereased

The Distribution of the Spinal Nerves

The distribution 18 essentially segmental This 19 evident in the
trunk, but 15 masked m the hmbs. The diagrams reveal how the
nerve-root areas i the himbs have been drawn outwards during
the process of development (Tigs 23 and 24)  The figures showing
the cutaneous nerve and segmental supplies are placed together to
simphify companson

The spmal nerves formed by the fusion of the antenor and
posterior spinal nerve roots are short, and they divide almost
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CERVICAL PLEXUS
Muscular branches
To Rectus capitis lateralis—1 €'
To Rectus capits anterior—]
To Longus capitis—1, 2 3
To Longus tervicis—2, 3, 4 C

To Levator scapuly—3, 4 C
To Bealenus medws—3, 4 C
Phrenic nerve—3, 4, 5 C

Descendens cervicalis:

2,30

BRACHIAL PLEXUS

Certan branches are guen off above the level of the clavicle and the remamder
helow 1t
Supraclavicular branches
To Rthomhoids—5 €
To Serratus anteror—3, 6, 7 C
To Seali m—5, 6, 7, 8 C
To Subrlavis—8, 6 C
Supras apular nerye—s5, 6 ¢
The suprascapular nerve supplies the Supraspmatus and Infraspinatus
Infraclavicular branchas —These are derived from the cords of the plexus
Medual pectoral nerve—8 C,
Medual root of median nerwé—$ €, 1 T
Medial Cord | Ulnar nerve—(T}, 8 C,
Medal ontancons nevvo of arm—8 €,
Medhal cutaneous nerve of [urearmfs c IT.
Lateral pretoral nervo—3,
Lateral Cord. | Museulorutmesnn perees 3 €
Lateral oot of Median nerve—6, 7C

Upper subscapular nerve—5, 6 C.
j Lower subscepular nerve—5, 6 C
Posteror Cord J Circumflex nerve—5, 6 C
Ferve to Laticsimua dorsi—6, 7, 8 C
adial nervo—5, 8, 7. 8 C
Mcdial pectoral noryo—Pectoral' s major and minor
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“The Lurmbar, Sacral and Coceygeal Plexuses (semi-diagrammatic).
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LUMBAR PLEXUS

Femoral nerve—2, 3, 4 L

)4

To Quadratus lumborum—12 T —3, ($) L.

To Psoas magor and lliacus—2,

Thohypogastric and thomguinal—1 L.

Gemtofemoral—: L

Lateral cutaneous nerve of thigh—2, 3

Femoral nerve—Iliacus, Psoas major, Pectinous, Sartorus, Quadriceps femons (Rectus
femons, Vastus medialis, Vastus intermedius and Vastus Lateralis), and Articulans

genu

Obturator nerve-—Gracilis (Pectineus), Adductor longus, Adductor brevis, part of
tor magnus and Obturator externus

Genitofemoral nervo—genital branch supphes Cremaster,

SACRAL PLEXUS

Nedual popheat erve——4, 5L, 1, 1 38
f“““{ Lateral pt!;’h!ell nervo—d, 5 L, 1,

‘To Pinformus—1, 2 §
o Levator any, Goreygoun and Sphincter ans externus— §
Pudendal ne 2, 3.4

Een

The scuntic ners o wually divides about tho lower third of tho thigh ato medial and
iateral popliteal branchos

The medial popliteal nerve, in contimicd omwards a3 the posterior tibisl nerve and
1

. N .

The lateral poplites] nerve dis ulea into tho musculocutanrous and anterior tibial
nerves  Tho former supplies Teroner longus and brevis, and the latter Tibiaba anteror,
Extensor hallucia longrus, Lxtensores digitorum longus and brevis, snd Peroneus tert s,
Superior gluteal nerye—Glutens medis, Gluteus maumus and Tensor faseim lats
Infersor gluteal nery e—Glutewa matimus
Pudendal nerve—Sphimeter am externus and muscles i perincum.
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mnmediately into anterior and posterior primary divistons which are
responsible for the mnervation of the skin, muscles, bones and joints
of the trunk and extremities
The anterior primary divisions are generally larger than the
. v . B UR

diagrams, and if the museular distribution of nnsr nerve 15 not
indicated by its title, a separate list of the museles supplied is also
given. The postertor primary divisions do not form plexuses and
they are distributed to the skin and museles of the back,

In the penultimate table the actions of the principal muscles are
summansed and the root values of their nerve supphes indicated, but
1t should be stated that the exact values are not accurately known
In many cascs

Ossification of Bones

Apart from the clavicle and the majority of the skull bones
which are ossified 1n membrane, the others undergo intracartilaginous
ossification.  Certain rare diseases affect only membrane bones, while
others affect only those preformed 1n cartilage.

Before osstfication 13 complete, a long bone consists of the shaft
or diaphysts and two end pieces or epiphyses separated from the
shaft by plates of epiphyseal cartilage. The metaphysis 1s the
Junctional area between diaphysis and epiphysis and is mmportant
because

(1) It 1s the site of most active bone growth.

(2) It 1s lughly vascular, but the vessels are virtually end arteries

(3) Ligaments and tendons are often attached near it, so that 1t
may be subjected to mechantcal stresses of various kinds.

(1) The vascular, actively-growing tissue is delicate and easily
damaged.

(5) It may he wholly or partly within the line of attachment of
the capsular ligament and bone disease may mnvade the
jomt—or vice versa It is therefore essential to know
the relative dispositions of the capsular attachments and the
metaphyses These may be summansed for the more
mmportant benes:

Metaphysis partly or entirely intracapsular
Upper and lower ends of humerus.
Upper end of radius
Lower end of ulna.

Upper and lower ends of femur

Metaphysis extracapsular
Lower end of radius.

Upper end of ulna
Upper and lower ends of tibia,
Upper and lower ends of fibula
At the upper end of the ulna and lower end of the fibula the
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capsular attachment 13 so near the epipliyseal Line that chnically
they may be regarded as comparable to the “partly intracapsular”
class

Dates of Ossification

In the final table (factng p 96) atypreal ossifications and un-
important or inconstant secondary centres are nof mentioned The
dates given are approximate, as the times vary within limuts in
different individuals, sexes, races—and text-books! The figures
within brackets represent the dates when the part fuses with the
mam body or shaft, e g clavicle, sternal end (23)—this means the
sternal end epiphiysis fuses with the shaft by the age of 25 years.

“ Accessory” bomes are small, inconstant ossicles found 1n various
parts of the body, and those occurring in the foot are much the
most important The majority are bilateral, and 1n cases of doubt
X-rays of both sides should be obtained. The most common sites
are near the tuberosity of the navicular, the posterior surface of the
talus (detached postenior tubercle), close to the tuberosity of the
fifth metatarsal, and on the dorsum between the talus and navicular,

G A. G. Mirenen
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CHAPTER V

THE INCIDENCE AND PREVALENCE OF ADULT
RHEUMATISM

EFORE discussing the mcidence of any disease it 1s necessary
to be clear what we mean by inadence. Many indices, some
good, many misleading, are commonly used, and to the in-

expert person it 1s often difficult to appreciate the diff aspect
each actually measures

Within a definite area such as England and Wales, for wlich the
population 1n any given year can be very closely estimated, one
measure of the incidence of a disease would be the ratio of the number
of new cases, occurring withmn a given period (say a year), to the total
population  Since for some complaints, such as colds, mfluenza and
bronehitis, the number of new cases wonld almost certanly mvolve
counting several attacks to the same persons, this index 15 termed
the atiack rate and needs to be amplified by statistics giving the
numbers with 1 attack, 2 attacks, etc

Another useful mdex 1s the ratio of the number of sufferers,
during a given penmod, to the popunlation A proportion of these
may bo suffering from 1llness of several years’ duration as distinet
from new cases starting 1n the period, but such still represent sufferers
from the discase at a defimte pomt of time

The difference between these two indices may be Hlustrated by
reference to the cancer incidence in Pittsburg and Alleghany County,
Pennsylvama (Public Health Reports of U S. Public Health Service,
1946) The number of cases first scen 1 1937 1s recorded as 2,507
and these, related to an estimated population (for 1930), give an attack
rate of 1 8 per 1,000 But the doctors reported 4,622 persons attended
for cancer (abve and dead), which gives a prevalence rate of 3 4 per
1,000
Failure to diseriminate between these two mdices—number of
attacks and number of persons attacked—has led to many false
deductions, and 1t 1s encouraging to note that wmn the Umted States
statisticians now tend to adopt the distinguishing terms morbidity
incaidence and morbidity prevalence

Mortality Statisties

Statistics of mortality are of but little assistance in measurmg
the meidence or prevalence of a disease, the fatality of whieh 15
small  Only where the disease has a fatality rate of 100 per cent,
and death occurs withmn a very short time of onset, will the number
of deaths equal the number of new, or total, cases in any year,

Rabies 1s the only mstance which comes to mind in w]xi?h every
recognised human case dies and within a relatively short period after
onset. In other discases which are eventually nearly always fatal,

28
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€ g. cancer, the duration may be a matter of years, and many sufferers
dic from intercurrent diseases to which the death iy eredited in the
vital statistics, so that the total deaths recorded are less than the
number of sufferers.

Statistics of Notifiable Diseases
Within the United Kingdom, medical practitioners are by law
required to notify all cases coming to ther notice of certain diseases,
and within this field one might suppose the imadence to be easily
measurable from the aggregate of notifications  Yet 1t 15 notorious
that only 1n regard to a few discaces 13 nottfication even approximately
complete, and this 1n spite of the legal penalties, wlulst the degree of
vanes m d areas, and 1s affected by vanous
factors, a common one being stimulation due to topical interest.

Non-notifiable Diseases

Since estimates of the imeidence of notifiable diseases are so
imperfect, how much nore difficult 13 the subject in relation to those
diseases where notification 15 only voluntary or non-existent In

thus nred. generally of the sample
mqu procedures of farly recent
deve sht of such modern methods

of statistical analysss, a survey of the iterature shows how madequate
have been the various indices and methods used on which past
estimates of the meidence and prevalence of rlieumatism have been
based Hospital statistics m particular provide excellent hunting
ground for the destructive statistical emtic 1 have, n fact, been
able to find only three reliable sourees of information in this country
as to the wadence of rheumatism — Tirst, the report generally known
as the ** Practitioner’s Enquiry ™ (Memstry of Health Reports on Public
Health and Medical Subjecte, 1924)  Although 1t has ats hmitations
and relates to a quarter of a century ago. all later estrmates up to
1944 are based on 1t Next we have a series of annual reports by
tho Departnient of Health for Scotland (1939)  Of these the seventh
15 by far the most enhghteming  Lastly dunng the war morbidity
survey« nade on representative samples of the population have been
published from twme to tume (Monfhly Bulletin of the Mimistry of
Health and the Emergency Public Health Laboratory Service) 1 ahall
examne cach of these three sources of mnformation in seme detail

1. Mwmistry of Health’s 1924 Report on the Incidence of Rheumatic
Disease

This was concerned only with insured workers as defined by the
then exmting provisions of the National Insurance Acts, viz. manual
worhers and alt other persons remunerated at fess than £250 per
annum  Thus it covered 13} nuthon persons out of an adult popula-
tion of about 27 million, or 30 per cent  Most regrettably, the
exclusion of housewtves was inevitable.

The procedure was to mvite practitioners to act as “ob~ervers™



100 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

and record during 1922 all patients consulting them for rheumatism.
In the aggregate, the number of insured persons on the panels of the
practitioners who took part n the investigation numbered 90,891
and were believed to be representative of the insured population over
the country generally, of which they formed a one-hundred-and-forty-
nmth part  But rural areas were poorly represented, as were also
the north-western districts of England, and also Wales, whilst the
basing of the matenal on msured workers meant in those days that,
1n this, as 1n most types of social mvestigation, it was himited to the
less well-to-do  That the sample was not completely representative
of the general population is a fact which has always to be borne in
mind 1n interpreting the results, the chief of wlnch will now be
stated.

(1) Of the 90,891 persons observed, 42,288 (465 per cent.) con-
sulted their doctors durmng the year 1922, This is not the number
of consultations but the number of patients seen, a patient scen twice
for different complaints counting as one.

(2) 2,510 (1,771 male and 739 female) patients were diagnosed as
suffering from rheumatic disease, je 2-76 per cent. of the total
observed (3-05 per cent of the males and 2 25 per cent of the females).
Thus low rate for females is no doubt due to the fact that a very large
proportion (46 per cent } of msured females were in 1922 within the
age group 16 to 24, where, as will appear later, rheumatism prevalence
18 relatively Jow

(3) Of the 42,288 patients who sought medical advice 59 per
cent did so for rheumatic disease

In the sense of the distinction made at the beginming of this
chapter betw een “‘incidence” and ‘* prevalence,” 1t 1s clear that what
we get from the “Practitioner’s Enquiry” 1s nof an attack rate in
the true sense of the term—because no person could be credited with
more than one nttack of any disease—but the rate of prevalenco of
rheumatism—2-76 per cent of the population observed were sufferers.
It 15 very necessary to bear this 1n mind since Table V of the report
15 musleadingly headed ““Attack Rates ” It 1s the number of persons
attacked—not the number of attacks i

Geographical divisions —The ineidence was found to be excessive
wm the north-western division of England and below the average in
Wales, but 1t must be remembered that these are precisely the two
azeas which were inadequately represented. .

Age distribution.—By malang the assumption that the population
at sk (90,891) were distributed by age in the same proportions as
members of Approved Societies generally, the following figures (taken
from the report) show the prevalence of rheumatism per 1,000 of the
msured population m each age-group (Table I). 3

Three points are noteworthy (1) That the prevalence increases
with age 1n both sexes  (2) That except in the age group 35-44 the
rate for females 1s always the lngher The crude rate at all ages
masks this excess amongst females. (3) The crude prevalence rate
for rheumatism m England and Wales from these data 13 27-6 sufferers
per 1,000 persons.
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Tanze T
A Rustwaric Distasrs, ENGLAND AND
WaLEs, 1922
Rate per 1,000
a k.
15~ 895 1227
23~ 1500 1537
33— 3099 2453
45— 5030 3171
53— 7234 8207
65+ 13218 182 51
Ages 15+ 303 i 215
7 62

2. Scofland. The Department of Health’s Seventh Report on
Incapacitating Sickness in the Insured Population of Scotland

Thus report covers the pertod July 1, 1936, to June 30, 1937

A bnef summary of comparahle data for the following year,
1937-38 has been included mn a report of the Department of Health
for Scotland (1945) Tlis deals manly with the inerdence of new
eases snising dunng cach year and speaifically mentions the com-
mittee’s mability “to assess with any precision the prevalence of
rheumatism ™ For the jear 1937-38 there were 45,000 fresh m-
capacities over and above those continued from the previous year.
Altogether 3,000,000 worhing days were lost due to certified 1ll-
nesses from rheumatism, of which just under one-half were due to
mcapaaties existing throughout the whole year

Rut 1t will prove moro valuable here to discuss the more detaded
report of the year 1936-37 It 15 not a sample myestigation, but 13
based on the whole of the msured population of Scotland, estimated
to number 1787,700, or 48 per cent of the total adult population
The amount of llness experienced by these insured persons s tabulated
under four headings

(a) Cases commenecing in previous ) ears
(1) Termmating during the year.
(2) Current over the whole year

(b) Cases commenemng during the year
(1) Termunating duning the year.
{2) Current at the end of the year

From the matenal provided I attempted to estimate the number
of rheumatic sufferers <t popnlation as follows
~
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From Appendix II of the report I aggregated the number of
recorded 1llnesses from rheumatism which commenced during the
year (groups b, and b, above). They form the first item of Table 1I.

TasLn 11
Estrvarep Nomser oF R SUFFERERS Iv S, {InsURED
PorurLaTion) 1 VII 36-30 VI 37
Men Women
8,5, Number of llnceses commeneing in current y ear 35,148 13,167
Divido by 15 to grva number of sufferers 23,432 8778
@, Add number of 1llncsses curient over wholo year
=persons) 2,208 1763
a, Add 24 per cent a, =number of illnesses com
mencing in previous years terminating In current
year 530 424
Total rheumattc msured persons 26,170 10,967
37,137

These are attacks, and no idication 1s given as to the frequency
distribution of the number of attacks per person (see paragraph 2
of this chapter) T was therefore at a loss to deduce the number of
sufferers to whom these 1illnesses occurred Obviously there was
more than one attack per person, 1e among the 35,148 rheumatic
1llnesses recorded for males some must have been recurrences within
the year to the same man  But again, to assume that they represent
only half that number of men would be rating the average number
of attacks (2 per person) too high Somewhere between 1 and 2,
say 1 5. attacks per person would seem a hkely figure, and dividing
the totals by this factor gives as good a guess as any at the number
of sufferers who had at least one attack of rheumatism commencing
during the year 1936-37 (Table II)

In addition to these, we have the number of chrome cases current
over the whole year (group @, above), and such account for one case
per person  They are given in Table XVII of the report

Fmally there 1s the group (a, above) of illnesses which commenced
in previous years but termmated dunng the current year. No figure
13 given as to the number of these We do know that for all causes
of 1llness they accounted for 2,729,550 days of sickness as compared
with 11,225,210 credited to group a, (21 per cent.), a ratio approxi-
mately constant for men, single and married women, and 1t was
considered Justifiable to assume that the number of persons to be
credited to group a, 1s also 24 per cent of the number in group @z

On the basis of the assumptions made above I arnved at an
estimated figure of 37,137 insured persons (at ages 15-65) (26,170
males and 10,967 females) who experienced at least ono certificated
wlness in Secotland from rheumatic diseases during the year July 1,
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1936-June 30, 1937, out of a total msured population of 1,787,700,
This gives a crude prevalenco rate of 20 8 sufferers amongst every
1,000 persons

3. Health Surveys made by the Wartime Social Survey

Commencing i January 1944, field workers of the Wartime
Social Survey interviewed each month a sample of the population,
throughout the country  The method of sampling was to choose the
localities to bo visited, distnibuted i proper proportions as to region
(rural and urban) and size of town, assign to each the requred quota
according to the estimated population and select that number of
persons, aged 16-64, at random from the local food register The
persons selected were questioned as to their health duning the pre-
ceding three months, thus providing records of all illnesses, dis-
tingwislung cauces and degree of sc\*cnty Dxchrent areas were
f A ’ oo ‘o wonth were

11 1,000,

From tho statistical analyses of these records published by
Dr P Ntocks (Monthly Bulletin of the Mimistry of Health and the
Emergency Public Health Laboratory Sertice), 1 have collated the
following madence figures for rheumatism—arthritic, muscular or
unspectfied types (MR C codes 10, 700-706)  Unfortunately for
comparative purposes mnterstitial neuntis and sciatiea are thus
excluded from this survey wlercas m the * Practitioner’s Enquiry”
and n the Seottish reports (vide supra) they were included

WMorTaey FREQUENGY OF BrrosaTisn ax 100 Prrenss aakn 16-64
DISTINGUISHING INCAPACITIFY FOR 0NF DAY ot SoRF

N Incapacitiss of one
Ricordeed Hlinesves
Month v 10 pernone. A or mor

O g

27 | 0% !
Ny 26 03
[T 32 ae i
Jan 1931 s 14 o3 !
Teh S0 " '
Mar B N
Apr I o .
Mar 3% o3
Jan 19 o4
auty 54 oh ,
= 3% , 03
Nept . 75 01 i
, - -
Average of 11 monthe 52 5 .

The frequencies on which theso monthly figures are based are
regardless of other tlnesses experienced by the same person  They
arc the sverage numbers affected by rheumatiem per month
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Nevertheless, they are not entirely free from ambiguity, the deductions
to be made depending on the meaning aseribed to the statement that
“different areas were selected (for survey) each month.” If no area
could be surveyed twice m the same year then the result can be
interpreted 1 terms of prevalence—number of persons attacked.
But if any portion of the country was mecluded more than once, then
since theoretically every person has an equal chance of inclusion in
each sample, more than one attack could have been recorded for the
same person

On the first interpretation the average monthly prevalence rate
of rheumatism, incapacitating for at least one day, 18 0 57 per cent.,
which 13 equivalent to 72 persons out of every 1,000 during the year.
When illness of a non-incapacitating degree 1s included the annual
figure 1s as high as 504 persons per 1,000, which suggests that, in
some cases at least, attacks to the same person were ascnibed to
different persons

ism Pr

of

Discussion of the Foregoing Esti
Rates

Three divergent figures have been reached: 27 6 per 1,000 for
England and Wales 1n 1922, 72 per 1,000 in 1943; 20 8 per 1,000
for Scotland m 1936-37 Before accepting these nt their face value
with their obvious implications, one nceds first to be certain that
they are measures of the same thing and also that the differences
are not artificial —due to extraneous factors

The England and Wales rate for 1922 referred to sufferers amongst
the insured population at all ages above 15, and meluded a proportion
of persons at ages above 65—where rates aro very high  The Scottish
figures refer only to nsured persons between ages 16 and 65 When
the England and Wales senes 1s also restncted to this range the ernde
rate 15 reduced to 25 5 per 1,000

It has been noted (Table I) that prevalence mmcreased with age,
whence 1t follows that populations with a high proportion of old
people will show an artificrally high rate  Clearly, t'hercfore, a study
of the populations from which the rates are derived is essenttal to see
whether in both countries the proportions exposed to risk at different
ages are much different It 1s found, however, that the sex and age
distrrbution of the msured population of Scotland n 1936-37 was
not sufficiently dissumlar from that of the insured population of
England and Wales 1n 1922 to materally affect the difference between
the crude rates of the two countries Hence, as regards the preva-
lence of rheumatism amongst the insured population of England
and Wales m 1922 and Scotland n 1936-37, I conclude that the
relative position 1s truly given by the respective rates of 255 and
20-8 per 1,000,

But attempts are frequently made to extend the scope of the
comparison and assume that what 13 true of the insured 1s al<o true
of the general population This 1« erroneous, because the age
distnibutions of the msured and general populations are very different.
For one thing, as alrcady pomnted out, the former excludes house-
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wives. Inf

at ages 15-€

23 per cent . . .

tion, whilst females between ages 55 and 64 comprised 8 per cent.
as compared with only 1-5 per cent. m the msured group, so that m
passing from the insured population in 1922 to the general population
in 1938 additional weight is given to just those sections in which the
madence of rthenmatism 15 highest.

I have calculated the expected number of sufferers who would
have consulted doctors for rheumatism in 1938 in England and
Wales on the assumptions that the specific age-group rates of the
msured population not only remamed constant from 1922 to 1938
but were also applicable, age group by age group, to the general
population (hoth very questionable assumptions) In the aggregate
the expected number would have been 913,617 (424,300 males and
489,277 females) between ages 15 and 64 Relating this number to
the total population within the same range gives a prevalence rate of
317 per 1,000

Saomale 7
populatic '

n 1938, A
would Lave conculted for rheumatium, or an expected rate of 23-1
per 1,000

No stnking differences exist between the percentage age and sex
distnibutions of the general populations of the two countries and 1t
may therefore be roncluded that by tlus method of comparison the
relative positions of England and Wales and Scotland n 1938 can
be expressed az 317 to 231

It may well be questioned whether a comparison hetween two
countries based on rates referning to such widely separated points
of time and involving such empincal assumptions, has any practical
use  Yet these estpnates and comparisons are constantly heing
made and recerve too ready acceptance by the medical profession
The wniter's object has been to demonstrate how mvolved and
untrustworthy all such cstimates are, and to show that in England
and Wales at Ieast they all rely for their ba<is on an mvestigation
now nearly a quarter of a century old

No doubt, mproved conditious resulting from the end of the war
will soan enable the organisation which produced the Seottish figures
for the m=sured population to funetton agam 1t 13 hoped that m
future thowe reports will present the number of sufferers as distinet
from the number of attacks But i Encland and Wales there
appears hittle hope that msurance data will be statotically analysed
m the same manner It 13 obvicus, however, that one cannot
continue mdefimtely to estimate the rheumatiem prevalence of this
country from data collected m 1922 and the information provided by
the Health Surveys 18 a welcome addition to modern hnowledge.
But 1t must be remembered that these latter measure an entirely
different 1f 1o many ways a preferable aspect

The prevalence rate of 72 per 1,000 mven by thee surveys for
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1943 to 194415 not on all-fours with those so far discussed for England
and Wales and Scotland. Those referred only to certified illness
generally of an icapacitating nature of more than three days’
duration The new material relates to all persons suffering from
rheumatism incapacitating for one day or more, and 1s derived
dxr;céiy from samples of the general population between ages 15
and 64,

Occupational Prevalence of Rheumatism

I have no hesitation n stating that for this country, with the
official data existing at the present time, the arranging of occupations
(or mdustries) i order of preference according to the degree of
rheumatism prevalent amongst the workers 13 an unpossble task.

Assume that we have had a very large number of persons of all
occupations under observation for a swtable period and have
recorded the number who have durmg that tune suffered from
rheumatism  Then the prevalence rate we should obtam for any
specific occupation would be the number attacked at least once

1 bel

lassif 1
out of those as ging to the sp oceupation

oup

Clearly then 1t 1s es<ential that we know the number i each
occupation amongst the total under survey, and 1t is precisely in
this respect that most investigations of the question before 1940 fall
short In the ‘“Practitioner’s Enquiry” the total persons under
survey were the panel patients of 49 practitioners in vartous parts
of the country The only information available as to their occupa-
tions was first, the general make.up of the practitioner’s panel—one,
for example consisted very largely of dock-hands—and next the
chief oceupations of the districts in wlhich the practices were situated.
This mformation was totally madequate for even an approximate
classification of the occupational distribution. All that could be
done therefore was to classify the actual rheumatic sufferers by
occupation, with the following result (Table ITI}).

The objection to this method 1s that unless the population amongst
which these sufferers are observed represents the occupations in the
correct proporttons—i e the same proportions i which they appear
amongst the total population of the country—then it s purely
comcidence 1if the percentage found for any occupation 15 correct

To illustrate 13 per cent of the male population of England and
Wales were (at the 1921 Census) normally engaged in the group of
oceupations classified as “metals, machmes and implements * But
if the sample of the population under survey were so imperfectly
representative that as high a proportion as 20 per cent. of the nm'lcs
were engaged 1 that occupation, then perforce an artificially high
percentage of the total patients occurring mn the sample will be found
to belong to that occupation Furthermore, since the percentages
for the varous classes must add up to 100, the percentage for all
other occupations would be automatically reduced Thus the over-
representation of one ocenpation falufies the results of all other

oecupations
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Taner I

Occt PA‘HO\AL Du'rmnl“ﬂoﬂ OF Rurrsnatic PATIENTS,
CLAND AND Wares, 1922

! 1
| Dereent of |
Total

Males

i
Clerks and eommercials \ T ! 45
= - . . 189 ' 107
i 61 | 36
. | 128 72
| 398 ' 24
. ! 120 68
. 82 40
2 13
15 [
26 13
Taper, prnting, ete 22 12
Textile fahries 77 v
Dress, meluding boots 11 , 21
| Boud, tolmiom, deink and Iocgng | a7 i 21
{ Gns, water, eleetricity, samtary 43 | 24
! General Inbcnrers | 242 "7
‘ Mrst lancons and not stated 248 10
\ Tota) m wo o
Femalia Number frrepent of
Shop nwstants (exeluiling foorit) $t
Dotuestee wers we (ndoor) 156 '
Outdoor ¢harmomen ety 133
Lvunilrowses 25 .
' 24 {
Clerient 13 {
thwmacal 8 .
L nther, skins, et n
aper prntmg, 15 |
atlen, 43 H
Drewe mnc hanists (nchuding boota) 127
1ol fane heding dontersi N
Board, ldging 6 a3 H
Drink '
Miscellaneous 36 PO
Totat 730 woo !
Those responsible for the Mimstry of Health's report were fully
aware of this fallaey and have cnr\\f\ﬂ\\ qualified their findmgs
Unfortunately, \v those
who quote the 1 werve
Preasely th - Iyses of

L0 cases (Fletcner ana lesas-famng, w44y whieh atter primary
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classification by occupation were combined to show the proportion
falling mto the followmng groups-

TapLe IV

TYPE OF OCCUPATION IN 1,000 RAEUMATIC PATIENTS

i - Per cent of
Males l Number Total
Heavy outdoor workers . 89 23
Other outdoor workers 62 19
Indoor workers on materials 62 19
Other indoor workers and those not gainfully
occupred m 3
I Total 324 100
i
v Per cent of
Females Number Total
House duties and not gawfully oeenpied 553 81
Office workers, shopheepers, shop assistants 63 10
Factory workers end cleaners 58 9
Total 676 100

These patients were all attending rheumatism chnies i the
London area and here again the population from which the 1,000
cases were drawn was unknown, and 1t 1s therefore impossible to say
to what extent the groups correctly rep a simlar classification
of the whole population. The percentages must be accepted as
applicable to these 1,000 cases only, and no generalisation attempted.

It may be thought that since the Scottish reports covered the
whole msured population of Scotland, and not a sample of it, a
satisfactory occupational analysts of the data could have been made.
Special reports on particular industries have been issued from time
to time on that material, but the great drawback to using National
Health Insurance data for analyses of occupational merbidity is that
the only occupation recorded 1s that which obtamed when the
member jomned his approved society  Hence “apprentice” and other
Jumior groups falsely appear n the records to an enormous extent.
Change of occupation s notified relatively seldom This may not
be of materal consequence where one requires the incidence or
prevalence rate for an entire industry and where—as for example
in the case of won and steel workers—the sickness insurance of
practically the whole mndustry 1s carrted out by one or two appw\'*e(\
socreties  But 1t 1s of immense mmportance m the large societies,
whose membership embraces all trades and types, and where records
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of occupations are seldom up to date This fact alone precludes
satisfactory analyses of national sickness msurance records

Aleo 1t has long been my view (and not only as regards rheumatism)
that the oecupation of the patient at the time he consults a doctor
may be entircly unrelated to the complant. Rather is 1t true that
some occupation followed durmg an earlier period of life may have
been the predisposmg factor I would therefore suggest to thowe
who mcline to record-heeping that the mamn occupation durning the
ages 15-35, 35-53 and 53 and over, should always be recorded,
together with the patient’s opimon as to whetler each was hght or
heavy work, indoor or outdoor

In a few speafic industries the rheumatism neidence has been
statistieally estimated Vernon (1921) found that attack rates
amongst stecl workers mereased from 17 6 per 1,000 at ages 16-29
to 78 5 per 1,000 at ages 55-60 Comparable rates for printers were
found by Hill (1929) to be 9 and 50 3 per 1,000

Whether i the future, the matenal collected by the Wartime
Social Survey will attan to such proportions as will warrant oceupa-
tional subdivistons and analyses 1s conjectural  Provided the samples
of the population interviewed are really random. and thus correctly
represent all occupations m all areas. there 13 no theoretical reason,
once suflictent records have acenmulated, that such analyses should
not provide valid data which would enable occupations to be ranked
according to the amount of rheumatism which occurs n them

O and Type of Rh i

Objections to dividing the total rheumatic prevalence mm any
sample of rhieumatic patients by occupation and type of rheumatism
m order to sce whether the two factors arc correlated, are less serious
As an example of what may be done, I have calculated from the
Minustry of Health’s 1924 repart the percentage frequency distnibutions
by type of theumatism n certain spectfied accupations

Tor males tho salient features aro (Table V)

(a) That of 6§ persons classified as agrienltural workers, and who
comsulted for rheamatism, 10 {or 156 per cent) were
ded as suffering from rl 1 arthritis

(b) 20 per cent of the rheumatic consultees who worked in mines

and quarries suffered from sub-acute rheumatism

{¢) 167 per cent of thowe patients who were ocenpred 1 burlding

and works of construction consulted for gout

1) Muscular rheumatism end lumbago, whieh together may be

classed as fibrositis, comprised at least 50 per cent of all
rhenmatic patients i each specified occupation except
trulding (49 1 per cent ) and agriculture (45 3 per cent )

All these features are sigmficantly (statistically) in excess of the
mverage for other speafied occupations 1t should be noted that I
have confined my deductions to specific occupations. No vald
deduetiony (an be made from the percentage figures where several
ceenpations are combined. as mn those columns of the table headed
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“Others” and “Total Sample.” An 1llustration will best explain
why this 1s so  Rheumatoid arthntis 15 shown to be excessive
amongst agnicultural workers Hence, in a sample of patients
covering a variety of occupations, the more agricultural workers are
mncluded the ugher will bo the proportion of rheumatic patients with
rheumatord arthritis  In the M O H’s sample 3 6 per cent. of male
patients were classed as agricultural workers, whereas the 1921
Census shows that 8 per cent of the male population of England and
Wales were so occupled Hence althongh the table indicates that
of the total 1771 male patients 4-7 per cent. were diagnosed as
rheumatoid arthntis this figure 1s perhaps artificially low. It must
be stressed therefore that, where a sample of the population is taken
which 1s not truly representative as regards occupational distnibutien,
each occupation must be considered separately.
For females the sigmficant features are (Table VI):

(a) Of 156 rheumatic patients classified as indoor domestic servants
20 5 per cent were diagnosed as suffering from rheumatoid
arthnitis and 15-4 per cent. osteocarthritis, both high per-
centages compared with other speaific female occupations
Listed 1n the table, except perhaps textiles,

(b} An unduly ligh proportion, 16 3 per cent, of patients on
clerical work suffered from sciatica,

(c) Amongst patients engaged in the dress indusiry, including
boots, and machinists, there was an excess of those suffering
from acute rheumatism, 15 7 per cent were thus diagnosed.

(d) Patients classified under the heading of food and drink showed
an excess of sub-acute rheumatism; 27-5 per cent. being
of that type

In Fletcher’s and Lewis-Famng’s (1945) first 1,000 cases the
oceupational classification was made on different lines, as indicated
by the following Table VII (sec apposite page)}

Groups of osteoarthritis

Group A. No associated chmical characteristics,
With obesity.
C With high blood pressure
D. With obesity and high blood pressure.
E. Traumatic and occupational.

(These letters replace the old groups A, B, D, N, H, K of the
Heberden Lecture of 1939 (Brit J Rheum (1939), 2, 62)

Statistical tests showed that the distmbutwons by type of
rh 1sm were Iy for the occupation groups,
and the coeflicients of contingency (C) obtamed were 0 398 for males
and 0 209 for females, from which 1t was ewident that there was
some relation between occupation and type of rheumatism.

Further examnation showed that males engaged on heavy out-
door work showed excess of osteoarthntis; while other outdoor
workers showed a surplus proportion of interstitial neuntis Indoor
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workers on materials suffered particularly from both infective
arthritis and osteoarthritis, but other types of indoor workers were
much affected by ankylosing spondylitis and miscellancous types of
rhenmatism

Females working on house duties showed an excess of csteo-
arthritis Office and shop workers suffered particularly from
ankylosing spondylitis, but factory workers and cleaners were
particularly affected by fibrositts, gout and miscellaneous types

It was realised that if age and type were related, then the
differences recorded above might be due to an excess of younger
workers 1n the heavier occupations, but for males no real dfferences
between the age distributions of the occupation groups could be
d rated Femal gaged 1 house duties nere on the average
eleven years older than those workmg in offices, shops and factortes
Hence 1t 1s not entirely certain whether age or oeccupation 1s the
more 1mportant differential factor in females Since patients with
ankylosing spondylitis are on the average a younger group than
patients with other types of rheumatism it may be that the excess
of that type found in shop workers 15 due to the younger ages of those
workers and not to the occupation. But since the occupational
factor 1s clearly the more mmportant amongst males, one is mclned
to accept 1t for females also

Presented with the results of two mvestigations in the same field
of research, the temptation to abandon discretion and attempt a
companson 1s usually mresistible to the statistically uninstructed
mvestigator  For the purpose of ilustrating how fallacious such
comparisons can be, I shall now try to compare the results of the
Mrustry of Health mnvestigation with those from Fletcher’s first
1,000 cases

At the outset one 15 faced with the difficulty that the basis of the
Minstry’s occupational claswification was industrial, and since every
mdustry has its own outdoor workers and mdoor workers, almost
every specified ocenpation n the Mimstry’s report is represented 1n
each of Fletcher’s occupational groups * The mntrepid researcher
mght hope to circumvent tlus difficulty by assummg that for a first
approxmmation the following scheme 19 Justifiable.

Mares
e —
Fictcher | Mimvetry of Health
[ - ——
Heavy outdoor workers Agricnlture, mines and quarnes, bulding and
works of construction, general labourers
Other outdanr workers Conyeyance of men, gnods and messages
Indoor workers on materialy Metals, machunes, ymplements, wood, furniture
and fittings, other non spacified occupations
Other mndoor workers Clerhs and commereials

* Thus within the second grou \fyance of men, goods apil messages—the
work of a telograph operator wwould be mdoor, whilst that of shunters, lorrs -drsers an
vanhoys would b outdoor
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Feuates

1 |

i Fletcher H Monintry of Health

. o PO

| Houso duties Domestic serviee (indonr)

. Ofinw workess, whopkecpers and  Rhop assistants (excluding food), eleneal, food
asutanta , _and dnnk, boarl and lidging f

! Fa-tary workers and cleaners Outdoor, chars omen, ete , laundresses, textiles, |

. dress, incluhing boots and machinets, all |

{ | othems }

L

- |

The next difficulty would be to ohtam agreement between the
diagnostic types m the two investigations, a difficulty particularly
pronounced 1n the case of rheumatism where nomenclature has
always been a matter of great controversy, Anhylosing spondj htis,
osteochondritis, malposition of the spine and penarthntis of the
shoulder. entities wiich together comprised 53 males and 82 females
diagnoses out of Fletcher's first 1,000 cases, are not referred to n
the tabular matter of the Mimistry's report  Probably 1t would be
thought best to omat these entirely and also those classed as “* chrome
Joint changes {unclassifiable})” 1n the Ministry's rej

On the basis of these assumptions the following tabulation would
result (see Table VILI overleaf)

It 13 difficult to mmagine what deductions our mvestigator, faced
with the obvious differences between the two series, would make
from these tables In every group, the proportion of cases ansung
from acute and sub-acute rheutnatism 19 at least three tinies as great
m the Mimstry's seres  Osteoarthnitis which forms between 30
and §0 per cent 1n each group mn Fletcher’s senes, only accounts for
from 4 to 36 per cent of the Mmustry’s  Fibrositis, on the contrary
which covers only 10 to 22 per cent of Fletcher, never forms less
than 53 per cent of the males and from 3% to 50 of the femnles
the Ministry series,  If the differences had been 1 excess for some
occupation groups and m defect for others, no doubt 1t would have
been accepted that the problem of relating the occupation groups of
the two reries hiad not been solved  But since the differences are all
1n the same direetion for each type of rheumattsm, this cannot be the
explanation and our investigator will then suspeet that the diagnostic
groups are not comparable

Some of the diflerence might perhaps be accounted for a< follows

Rurtyamic Frver
1 ‘The Munstry divades their seres mto two

{a) Acute rlieumatic fever

(b) Sub scute rheumatism  These latter might be regarded
as nuld rhenmatic fexer  However the instructions
given for clasafying the dugnoses allow this term to
embrace cases that were posibly not rheumatie feser

2 It s likely that the madence of rheumatie fever 1« vanable
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workers on materials suffered particularly from both infective
arthritis and osteoarthritis, but other types of indoor workers were
much affected by ankylostmg spondyhitis and muscellaneous types of
rheumatism

Females workig on house duties showed an excess of csteu-
arthntis  Office and shop workers suffered particularly from
ankylosing spondylitis, but factory workers and cleaners were
particularly affected by fibrositis, gout and miscellaneous types.

It was realised that if age and type were related, then the
differences recorded above mught be due to an excess of younger
workers in the heavier occupations, but for males no real differences
between the age distributions of the oceupation groups could be
d trated Females 1 in house duties were on the average
eleven years older than those working in offices, shops and factories.
Hence 1t 1s not entirely certan whether age or oceupation 1s the
more important dufferentral factor m females Since patients with
ankylosing spondyhtis are on the average a younger group than
patients with other types of rheumatism 1t may be that the excess
of that type found in shop workers 1s due to the younger ages of those
workers and not to the accupation But since the occupational
factor 1s clearly the more mmportant amongst males, one 1s inchned
to accept 1t for females also

Presented with the 1esults of two mvestigations in the same fie)d
of research, the temptation to abandon discretion and attempt a
companson 1s usually irresistible to the statistically uninstructed
mvestigator  For the purpose of ilustrating how fallacious such
compansons can be, T shall now try to compare the results of the
Mimstry of Health nvestigation with those from Fletcher’s first
1,000 cases

At the outset one 1s faced with the difficulty that the basis of the
Minstry's occupational classification was mndustral, and stnce every
industry has 1ts own outdoor workers and mdoor workers, almost
every speafied occupation m the Mimistry's report is represented in
each of Fletcher’s occupational groups* The intrepid researcher
might hope to circumvent this difficulty by assuming that for a first
approximation the following scheme 15 justifiable:

Maces

Fletcher Minwstry of Health
]

Heavy outdoor workers Agriculture, mines and quarnes, huilding and

works of construction, general labourers
Other outdoor workers Conseyance of men, goods and messages
Indoor workers on materials Metals, machines, imaplements, ood, furaitire

and fittings, other non-specified occupstions
Other indoor workers Clerks and commerezsls

* Thus within the second group—conyeyance of men, goods and messages—the
work of & telegraph operator would be mdoor, whulst that of ebunters, lorry-dris ers an
vanboys would be outdoor
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Fratanrs
Fletcher Munistry of Health {
I -— |
House duties Datneatie seryaee {indoor) |
Oftie workers, shopheepers and  Bhop asnstants (excluhing food), clernal, food |
asaistants nndt ek, boand and lndgng |
Tactory wotkers and cleaners Outduor, charwamen, ete | laundr s, textiles,
: e, ancluding boota and machinssty,  all
others

The next diffieulty would Le to obtamn agreement hetween the
dingnostic types n the two nvestigations, a difficulty particularly
pronounced 1n the case of rheumattsm where nomenclature has
always been a matter of great controversy  Ankylosing spondyhtis,
osteochondntis, mualposition of the spine and perarthritis of the
shoulder. entities which together comprised 53 males and 82 females
diagnoses out of Fletcher’s first 1000 cases, are not referred to m
the tabular matter of the Mimstry's report  Probably 1t would be
thought best to omit these entirely and also those classed a< *“chronmic
Jotnt changes (unclasaifiable}” i the Mistry’s report

On the basts of these assumptions the following tabulation would
result (see Table VILI overleaf)

It 1s difficult to 1magine what deductions our investigator. faced
with the obvious differences between the two sertes, would make
from these tables In ever) group, the proportion of cases ansing
from acute and sub-acute rheumatism 1s at least three trmes as great
n the Mimstry’s senes  Osteoarthntis, which forms between 30
and 50 per cent 1n each group in Fletcher's <eries only accounts for
from 4 to 16 per cent of the Mimistry’s  Fibrositis, on the contrary,
which covers only 10 to 22 per cent of Fletcher, never forms less
than 53 per cent of the males and from 33 to 50 of the females it
the Mimstry seres  If the differences had been 1n excess for some
occupation groups and n defect for others, no doubt 1t would have
been aecepted that the problem of relating the occupation groups of
the two series had not been solved  But since the differences are all
n the same direction for each type of theumatism, this cannot be the
explanation and our investigator will then suspect that the diagnostic
groups are not comparable

Some of the difference might perhaps be accounted for as follows

RIEUMATIC FEVER

1 The Minxtry divides their series mto two

(@) Acute theamatic fever

{0} Sub-acute rheumatism  These latter mught be regarded
as mild rheumatic fever However, the instructions
given for classifying the diagnoses allow this term to
embrace cases that were possibly not rheumatic fever

2 Tt 18 hkely that the ncidence of rheumatic fever 1s vanable






INCIDENCE AND PREVALENCE OF ADULT RHEUMATISM 117

- ' <o f TR

country, i e. the expericnce of the L C.C. -

3. Certam eases of theumatic fever eseape diagnosis under present
conditions, (a) because the patient does not call 1 the doctor, (6)
because the conditron does not present ite elasucal features and

) the conditions of their work, would
. ith rheumatic fever than would the
out-patient department of o general hospital.

ANEYLOSING SPONDYLITIS

Fletcher recorded 53 cases of the condition out of the 1,000 cascs.,
Not only was the clnieal picture not well defined in 1922 but the
diagnosis 1s often imposable without X-rays. These cases would
have swollen the myalgia and lumbago numbers 1n the practitioners’
series

Lrusaco
This 1n the *‘Practitioner’s Enquiry” was probably hterally
a

“pam m _the back” without other finding, and would
£ Ty el e R

e

E]
of rheumatic patients both drawn from the general population of
England and Wales, yet very chfferent n the occupations they
represent The very restricted geographical hmits from which
Fletcher’s series are taken preclude the inclusion of patients from

and quarrying, fishery,

part of the Minstry’s

3 latter 19 also relevant.
Hence even within occupational groupings the two series are not
on all-fours, and thus fact makes any attempt at comparabihty by
proportional type of rheumatism very suspect.

The foregoing explanations may be summansed i the statement
that Fletcher’s 1,000 cases were a very select group. Almost all of
them had been passed to the rheumatism centre by general prac-
titioners and may be justly regarded as selected cases requiring
special treatment Thus the milder mstances of every type were
excluded from Fletcher’s series although forming a majority of those
covered by the 1022 inquiry.

The point 13 tmportant Fam aree fomemtemtto -0 -
of rheumatism must 1
the problem of the rel:
atism undoubtedly req
this can he made only with the anallary aids not usually available in
general practice,
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from year ! o ! - ° .
that has . .
without

beeause the condition does not present its classieal features and

beir work, would
than would the
out-patient department of a general hosptal,

ANKYLOSING SPONDYLITIS

Fletcher recorded 53 cases of the condition out of the 1,000 cases,
Not only was the chnical meture not well defined in 1922 but the
dragnosis is often impossible without X-rays  These cases would

have swollen the myalgia and lumbago numbers in the practitioners’
semes

Luaeaco

This 1n the “Practitioner’s Enquiry” was probably literally
dtagnosed as “pain m the back” without other finding, and would
' ot o - ) ) spine,
by the

wo sets
of rheumatic patients both drawn from the general population of
England and Wales, yet very different in the occupations they
represent. The very restricted geograplical limuts from which
Fletelier's series are tahen preclude the incluston of patients from
many mmportant occupations, such as mining and quarrying, fishery,
agriculture and others which form a large part of the Mumstry’s
sertes. The omission of housewives from the latter 15 also relevant,
Hence even within occupational groupings the two series are not
on all-fours, and this fact makes any attempt at comparability by
proportional type of rheumatism very suspect.

The foregoing oxplanations may be summarised in the statement
that Fletcher's 1,000 cases were a very select group. Almost all of
them had been passed to the rheumatism centre by general prac-
titioners and may be justly regarded as selected cases requiring
special treatment Thus the mulder instances of every type were
excluded from Fletcher's series although forming & majonty of those
covered by the 1922 inquiry.

The point 1s important, for any mvestigation as to the prevalenco
of rheumatism must include all degrees, from mild to severe, But
the pr. ' e ’
atism
ths ca
general practice,
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Summary

1. It 1s shown that for the twenty years preceding 1944 all
estimates of the number of rheumatic sufforers in England and
Wales must perforce be based on the results of the sample investiga-
tron made by the Mmistry of Health 1n 19 That inquiry was not
fully representative of the general population It related only to
nsured workers, thus excluding housewives; and certam areas,
particularly rural districts, were madequately represented. Only
certificated 1llness was included

An estmmate of the prevalence of rheumatism, say n 1938, from
the 1922 mquiry myolves the very questionable assumptions (a) that
the specific age-group rates then found amongst the insured popula-
tion remained constant from 1922 to 1938, (4) that rates dertved
from the msured are also applicable to the general population On
this basis 1t can be estimated that about 914,000 persons hetween
ages 15 and 64 would have consulted for rheumatism m 1938—a
prevalence rate of 81 7 per 1,000

2 For Scotland, more recent data, collected from isurance
records, provide matenal relating to the year 1936-37, from which,
making certain empirical supyp 10ns, and again that what
15 true of the msured 15 also true of the general population, it ean be
estimated that 1o 1938, 77,300 persons m Scotland between ages
15 and 64 would have consulted for rheumatism—a prevalence rate
of 23 per 1 000

3 I:&s distinet from 1 and 2, which relate to certified jllness
manly mncapacitatmg for nt least three days, figures obtaned from
the Wartime Social Survey Service mn 1943-44 ndicate that in
England and Wales the prevalence rate for persons suffering from
rheumatism 1heapactating for one day or more was 72 per 1,000
persons between ages 16 and 64 .

4 Itisargued that there are no data from which the relative degree
of prevalence of rheumatism 1n different occupations can be determined.

5 There 13 some assoctation between occupation and type'of
theumatism  Confiaing attentron to eight selected male occupation
groups—viz agriculture, nining, metals, building, furmture, general
labour, clerical and transport—the 1922 report indicates thf\t
theumatowd arthritis 18 more frequently met m agriculture than in
the other seven occupations, sub-ncute rheumatism occurs exces-
sively i mumng, and goutan buding  From eight {emnle occupation
groups—shop assistants, domestic service, charing, Izmndenn_gfi
dlerical, textile, dress, food and drnink—it appears that rhemnatmt
avthritis and  osteoarthntis occurred more frequently afnan{;q
domestic servants than In the other seven occupations ‘Scmhca w a:
relatively high amongst clerical workers, acute rheumatism among\d
the dress workers, and sub-acute rheumatism amongst those engage

) and drink .

" sgmzlilimagni‘;;(s]is n;l{ 1,000 cases treated at P])Fllﬂl}lﬁslﬂ cgmcs
between 1033 and 1940 and classified by occupation into out oort,’
ndoor, heavy and light work, showed that there was _:m ctxccf:z“g]
osteoarthrtis amongst males on heavy outdoor work, mtersti
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neunttis 1n Lght outdoor work Females on house duties again
showed an excess of osteoarthnitis, office and shop workers were
particularly affected by ankylosing spondyhitis, but factory workers
and cleaners by fibrositis and gout

7 Attention 15 drawn to the very wide divergence, even within
the specified oc ) N N ! X
distnbutions b
as compared
1933-40 The most reasonable explanation 1s that from the latter
were excluded the mild type of casc such as yielded to treatment by
general practitioners

Conclusion

There 15 an urgent need for the provision of adequate data from
which the prevalence of rheumatism i the country as a whole, and 1
different regions, and distinguishing oceupation groups may be authori-
tatively judged  There 1s still a wide and Lttle explored field of study
as to the relation between occupation and type of rheumatism

Two points need special consideration (1) that the fotal number
of rheumatic sufferers meludes those who are affected to only a minor
degree, not badly enough to consult medical advice or stay away
from work these can be gathered into a statistical record only by
direct contact with the persons attacked, (2) that satisfactory
diagnosis of the type of rheumatism cannot be made by the person
attached, and in many instances not even by the doctor i general
practice, anallary aids available only i speeral centres are required

There 15 a real problem mvolved mn spreading a net sufficiently
wide to catch all degrees of severity and subjecting them oven those
of mildest degree, to the most modern diagnostic procedures

E Lewrs Faxixg, PhD |, B Se.(Lond )
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CHAPTER VI

PEEDISPOSING CONDITIONS APPLICABLE IN
MANY FORMS OF RHEUMATISM

General Considerations

TIOLOGY deals with the causes of disease. The discovery of
spectfic causes of disease by such pioncers as Pasteur and
Koch has brought about a feehng amongst some medical men
that such a specific causation could and should be found for all
d In q the t of disease would be simphfied
and regularised, so that we should merely be faced with the problem
of early diagnosis and specific treatment. Reasoning of this type
has a facile and tempting quality, but 15 not realistic. In regard to
pulmonary tubereulosts, for example, where the prime cause has
been known for fifty years, research still continues into secondary
and ancillary factors The sanatorum, so far from being regarded
as unnecessary, has attained more and more importance. Ryle
(1942) ponts out that in chronic diseases hke duodenal ulcer and
perniclous anema, with no known constant causes, the concept of
“multtple factors” 15 important He might have added chronic
rh tism as the best ple of this thesis. Just as Addisonian
Anzmia 1s a “pattern reaction” depending on a lack of the intrinste
gastric factor, or on a fajlure of intestinal absorption, so rheumatoid
arthritis may be the reaction which follows & true streptococcal
infection, or may be the result of an endoerme defictency, or both.
There 15 no “canse’ mn disease but only a senes of atiological con-
siderations A study of ®tiology, therefore, necessitates a considera-
tion of all these factors, and the assessment of a particular patient,
an estimate of thewr relatrve mmportance 1 the production of his
morbid condition. Forteseue Fox (1938) has developed this idea,
and considers the two most important external causes of rheumatism
to be infection and external cold. With regard to internal factors
he regards them as constituting a rheumatic “liabifity,” and places
them n three categortes. the lability to mfection, the metabohe
hability, and the Labihty to degeneration. These three take place
in youth, middle age and the semule period respectively, He correlates
these features with treatment. Conceptions of this kind, although
not capable of proof, are helpful
Horder m s Plea for Natwnal Action (H. K. Lewss, London,
1940) suggests also multiple ztiol 1 factors in rh 1sm and
endorses the idea of a lhability to rheumatism in many cases.
Informed opinion as a whole supports this view and most authorities
regard 1t as an mevitable conclusion, and the pomt is only .argued
and stressed at some length here as 1t has been the subject of
considerable controversy in the past.
120
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Heredity and Physical Type of Patient

Ind g the of chronie pecific arthritis nearly
all authors mention heredity, and some postulate a type of diathesis
mhented from ancestors Horder (1940) has put the matter m
balanced form and argues that the change-over from the agricultural
to the wndustnal era mm Queen Victoria’s reign, with its radieal
alteration m housing, occupation and food, may have left belund
an infertority wiich shows itself in rhenmatic {and other) diceases

In 1,000 cases of chrome rheumatism 254 cases of infectivo
arthritis occurred, 6:7 per cent. (15 cases) gave a famly history of
rheumatoid arthnitis. rheumatic fever, or theumatism  Of these, 12
gave a family lustory of arthntis or rheumatoid (or infective) arthritis,
47 per cent The mterrogation of patients with regard to therr
family lustory 1s obviously a rather delicate and a very naccurate
method of mvestigation, but it seems likely that the question of
heredity 1s not an important one.

253 cases of osteoarthritis occurred in the same series, and 1n two
cases the father had suffered from gout, and 1 one the mother was
sad to have had rheumatic fever One patient (with osteoarthrtis
of the knees) sard her father had osteoarthritis of the hips. Again,
heredity (in one generation) appeared to be a neghgible factor

The case of gout 1 different In 40 cases of gout, 13 gave a
famnly history of gout or rheumatism, all except one 1n the previous
generation (32 5 per cent )

In the case of fibrositis, less than 2 per cent gave a famly history
of rheumatism,

The figures for rheumatic fever were too small for analysis, but
Wilson and Schwertzer (1937) observed 112 families from 3-18 jears
and were able to predict the frequency of rheumatie fever, basing
therr calculation on 1ts heing transmitted as a single autosomal
Tecessive gene At s o N
disease, they toc
with both paren
were rheumatic  ‘The penetrance 15 86 per cent It seems likely,
however, that the development of the dicease may depend on other
factors., such as environment and exposure,

A direct hereditary factor 1s not common either 1n acute or chromie
rheumatism  Nevertheless, there are curious and somewhat strik-
ing exceptions to this For mstance, one patient suffermng from
Dupuytren’s Contracture, a condition which shows many of the
pathological features of chromie rheumatic disease, showed the
following family tree (see p 122)

Tiis family has also been affected for three generations with
sporadie cases of high blood pressure and saatica This type of
family history seems to be outside the realm of chance Pemberton
(1935) found hereditary influences erther direct or collateral 1n 58 per
cent. of cases studied.
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Family Free to show the incidence of Dupuytren’s Contracture (R.E}
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@ The members of the family sufiering from Duputytren's Contracture,

Family Incidence

This may be of some mmportance m connection with rhenmatic
fever St. Lawrence (1922) found that in 50 per cent. of hig cases
in clildren two or more members of the same family were affected,
and that the meidence of heart disease was considerably rased in
those people who had Lived m contact with rheumatic infection.

There 15 little evidence of such a thing in chronic arthnitis, but
not infrequently more than one member of a family suffers from
arthritis It 19 essential to exclude other common factors, such as
environment and housing, before attributing this to a fanuly cause
If these things are taken mto account, 1t 15 unusual to find a convineing
familral 1nerdence

Physical Type of Patient

It 18 customary n text-books to describe the type of patient who
15 commonly afflicted with any grven syndrome  These observations
may be of value m diagnosis It 1s said that acute rheumatism
attacks the fair-harred, blue-eyed child, and that “growing pains’
occur 1n those with brown eyes and brown or black hawr,  Matthew
Young (1933) analysed 1,000 children at Great Ormond Street and
could find no type which could be recogmsed as “rheumatic ™

So far as chronic non-specific arthritis 1s concerned the method
has some value, for the type of patient who suffers from infective
arthritis (and rheumatic fever) 15 as a rule quite different from the
osteoarthritic  In infective arthritts one finds, as a rule, an asthenic
pale individual, showmg symptoms of poor nutmition, and with
evidence of increased vasomotor activity  The pale or sweating skin,
with an appreciable loss of weight, are, m advanced cases, marked
features, but 1t must not be thonght that all cases show such stigmata
In nuld cases, even though joint changes are very evident, the con-
stitutional symptoms may be almost or entely absent In osteo-
arthritis the stout, posstbly lethargie patrent s the rule. Ofa robust
constitution, with an active, alert mmnd, he is the antithesis of the
rheumatoid type The gouty patient, more often than not, also
belongs to this type, although in recent years so many exceptions
perhaps fail to prove the rule.
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Past Life and Previous Medical History

Presumably our lives and occupations to some extent condition
our bodies, so that they becore more or less liable to certain de-
generative, mfective, or neoplastic diseases  Few people would deny
that the Stock Exchange jobber working on a narrow margin becones
especially prone to certain dicorders associated with high blood
pressure and vaseular sclerosis, or that the phlegmatic farm-worker
with hts hard manual work may develop ostecarthrtis of the spine
In the section on Incidence, Dr Lewis-Fanmg has studied the effect
of occupation on rheumatism  Little 18 known of the effect of early

Climate and race —Poynton and Schlesmger (1037) emphasise the
effect of climate on rheumatic fever, but say that whereas before the
war the occurrence of rheumatism amongst Bntish troops m India
was greater than among the same troops when quartered m Scotland
and Ireland, the ratio 1n the native Indian Army was lowest of all
On the other hand, rheumatie carditis 1s rare 1 Dutch children (van
Breemen 1928} Varous authors have shown that rhevmatism has
an mcdence n the tropics 15-20 tinies less than that m Europe
Bach (1930) gives a good description of the geographieal distribution
of acute rheumatism tn lus Chadwick Lecture

In the Mimstry of Health report (1924) 1t was shown that the
rlieumatic meidence was 50 per cent greater i the north west of
England than in the south-west, but Horder (1940) thinks that this
figure may be affected by the greater number of industries 1 the
north-west m which a speciat lability to rheumatism 1s found
Other factors may also have been concerned

Meteorological obsertations —Closte and  Forestier (1938) have
studted the effects of weather and chmate on rheumatism They
5ay 1t 15 generally admitted that rheumatism oceurs more frequently
m the winter, but some people find that chronie arthritis 1s worse in
spring and autumn, and others m early autumn and late winter
Rheumatic fever 15 found more often 1n the north than n the warmer
southern regions, hoth m Europe and USA The question of
weather lias been more precsely studied from three pomts of
view (1) atmospherte potential, (2) atmosphenic conductability,
(3) direction of atmospheric 10msation

Coste and Forestier go into these different points in detail and
those interested should read the article m question On the whole
the authors attribute the greatest mmportance to chmate m cases of
rheumatic fever, less importance in rheumatoid arthritis and little
importance m osteoarthritis
Hench at the Mayo Clinie, thinks that arthritis patients should

T o B : be encouraged to disturb
lmate This 13 a matter
sattons with patients, and

1t om moving from place to
place m the hope of bettermng their condition Psychological and

cc
th
w
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the syndrome 1s exposure to cold and immersion is not Necessary.
The degree of cold must not be sufficient to freeze the tissues or
frostlite will follon  The conclusions and deductions to be made
from this syndrome cannot be usefully applied to rheumatiom, but
they suffice to show that low temperature above freezing-point can
canse changes m arterial coats of the nature of fibrosis, and degenera-
tion in museles and nerves Some work has been carried out on
refrigeration of the imbs m the course of the war and data obtained
may later be useful in the study of cold. One of its effects is &
lowermg of resistance to infection and this has been proved m
ammals  Chilling of the feet, for mstance, will give rise to such
conditions as respiratory catarrhs and rheumatic affections in the
head and neck  People with cold, damp skin seem to be most liable
to this form of attack Patients with a temperature frequently
below normal are also unable to stand degrees of cold which others
can well tolerate

It seems beyond reasonable doubt that the effect of cold is greatly
enhanced by all disturbances m the circulation of the skin. Physical
therapy 1s largely directed to their correction. It is also true that
cold has a considerable influence on respiratory infections The
close connection of many of these infections with rheumatism is
worthy of emphasis, and 1s a chnical pomnt which frequently arises.

Temperature Regulation

In normal persons temperature regulation 1s an effective and
efficient mechamsm. Fox quotes the case of Shackleton and his
men, who stood up to a temperature of minus 60° F. in Antarctic
regions, nearly 160° F below blood heat, without great hardship
Sedentary persons stand up to a temperature 50° F. below blood heat
in Enghsh winters without great discomfort On the other hand &
tropical temperature of 130° F. can be borne, and two nvestigators
entered an oven at 250° F This 1s an outstanding human charac-
teristic and physiological adjustment to extremes of temperature 18
not dimmmshed m hghly civilised races .

Rheumatic patients, however, need special protection in cold
chimates, as temperature regulation 1s poor, and this 18 supported by
the geographical distribution of these complaints. For ting reaj‘ont,
extremes of temperature are badly borne, and presumably a defect
m ane or other of the mechamisms for combating cold may be present.

The Skin Capillaries )
The skin capllaries have been studied in the nail beds by c{qu"ﬂl’}
microscopy  Photographs are obtained and the fol!O\\ mg poum nrt;
important. In mormals the capillary loops are thlck,‘\mlform nn(r
numerous They are all curly and the ratio of the visible length o
each loop to diameter across the turn of the foop 1s about 3. 1. a
The capillamies 1 various types of chronic rheumatism are sfln
to be separate so that the number per linear unit 1s low In ndd“«:tohs‘
the diameter of each loop s small and the ratio of visible leng



Fra 27 Fio 28 Fia 29
Fto 27 —In a normal subject—note the loops aro eurly and thick The
ratio of visihle lengths i focus to the diameter across the turn 13 about

Fio 28 —Fibrositis loops are separated and the average diameter 13
0030famm Abaut one thurd aro curly

Fia 29 —Rbeumatowd arthntm A rather more sdvanced stage of
Fig 28

Fio 30 Te 31
Fic 30 —Osteoarthnits  Tho number of loopa
m about average, but tho vessels are long anil thin
Twe 31 —Roughly the same apprarances as
Fig 30 Some of the loops are extremely fine

Repraiduced from Foz anl Bromen s Clrone Ricimatiam.”

pundusted by . & 4 Charchd, Lomion



128 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

in focus to diameter across the loop mstead of being about 3:1 is
ntore nearly 7:1 or §:1. The cahbre 13 therefore fine, and curly
vessels are few. Photographs are shown in Fox and van Breemen’s
book and seem to show the points claimed. The technique is not
particularly difficult, but it seems that the appearances are unrebable
If capillanes could be photographed m other parts of the body, this
method might be valuable for research purposes

Diet

A distorted diet or perhaps an absolute deficiency in diet may
play a part in the causation of acute rheumatism, A number of
authors have wntten on this subject. Excess of carbohydrate 13
often mentioned as a predisposmg cause, not only of acute rheumatism
but of chronte arthntis, and some authors have quoted series of
cases with apparently adequate controls where the addition of an
undue proportion of carbohydrate has led to what may be termed a
debilitated condition 1 cluldren, with a poor appetite and hypotonic
muscles These children appear to be specially liable to infection
and may develop acute rheumatism, Insufficient protemn and a lack
of vitamin B make this more hkely.

Very much the same line of thought has been followed in the case
of rheumatoid arthntis (Fletcher, 1930) An unbalanced and some-
times poor diet 1s held to lead to stagnation in the bowel, with
absorption of toxms and a lowered condition of health. A rather
better case can be made out for a vitamin C deficiency 1n both acute
and chrome rheumatism )

Current opimion does not value these dietetic errors very highly,
and certainly 1t 15 unusual to see any great benefit acerve from the
admimistration of addittonal vitamuns, although the general heglth
may be improved in rheumatism as 1n any other morbid condition
On'the other band, m 1933 the French journal Nutrition devoted 2
number to the consideration of digestive disturbances n_chronic
rh tism and luded that rl tism was very difficult to
treat m the presence of colome stasis which may be due to dietetic
errors Personal experience with dietetic treatment shows that
gross dictetic errors may be important, but that mmor errors seem
to have httle effect.

Psychological Factors

Tt 15 & matter of considerable importance to the chmean to have
definite nformation as to the likehhood of a psychogeme basis m
cases of rheumatism. This 15 2 matter which has recently come mml
prominence agam, and 1t 1s widely held that famly and f.inantgil
worrtes as well as other forms of emotional stress play a considesa ]e
rile, espeainlly in rheumatord arthntis  This was pamculatr‘y
noticeable in the London “bhtz” of 1940-41, .und again when the
flymg bombs and rockets commienced to arrive Not m;l{ 1;:::
cases arising de novo as the result of these stresses, but old c
became reactivated
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Halliday (1942) applied a psychological approach to 20 cases of
theumatod arthntis  He noted that the patients wers calm and
detached and called them a ‘‘quiet, decent-loocking lot ” He men.
tioned Katz's (1931) obscrvation that the facies could be likened to
the “‘mash-face” of Parkimsontsm hut could not confirm 1t, he noticed
a poverty of facial expression but he thought it was due to habitual
repression of nner emotional stresses  This emotional restriction
was common to all cases and was assocated with obsessional trends
Most of the patients were regarded as ‘““normal”” as their personality
characteristics did not unfit them for ife  They did not belong to
any psychiatric disease “type” The preaipitating emotions were
those which are commonly found and nclude shock and anxieties as
a whole

In an analysis of 200 cases of theumatoid arthnitis the following
precipitating emotions were found (Fletcher, unpublished)

Long-continued 1llness of a relative 8 cases
Asr-raul meidents . B |
Financial and business worries o,
Domestic unhappiness 12,
Worry over the fate of a relative n the war 6,

Fear of an expensive lanswit and its consequences 2,

In 27 per cent of cases, therefore, some emotional factor coula
be identified  Halbday notes that these patients “bottle up™ their
feelings and couples this with the emotional restriction already
mentioned  He did not think that the disease was symbohie and did
not agree with Jelliffe (1936), who said that the crimmal who ex-
presses lus emotions outwardly 1s “locked up by others” but that
the altruist who expresses hus aggressions inwardly *locks himself up

Ellman et al (1942) studied 50 cases labelled fibrositis from the
physical and psychological sides The physical exammation was
negative n 23 cases, and mn 27 some phy«ical signs were found. such
as tender locahsed muscle areas or nodules It was concluded that
the physical and psychiatne findings go n inverse order, as the
majority of patients with marked paychological disorder had few
physical signs  Of the 50 patients, however, 25 showed hysterical
features or suffered from anxiety states, and 3 from depressive states
This would suggest that 70 per cent of such patients suffer from
definite psy clnatric disorder, and this s difficult to accept as applicable
generally, even taking into account the plea that they were all long-
standing cases, and that the late Sir Arthur Hurst at Reale Hayne
Hospital 1n the last war said that sciatica of more than three weeks”
duration was ahmost always due to hystencal perpetvation  Probably
Ellman’s cases seen at rheumatic and physical treatment centres
contain an unusual proportion of difficult cases It 19 certain that
fibrositis 1n soldiers does not run a comparable course with the same
complamt i eivilians, and of Ellman’s 35 male cases 32 were soldiers

Halliday (1941) grouped a number of cases of fibrositis and
mterstitial neunitis under the term psychoneurotic rheumatism  The
conception that emotional stress nught produce pan, stiffness and

9
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limitation of movement, and that anxiety states were particularly
Table to do so, led lum to the conclusion that such a thing was fairly
common. The possibility that physical therapy centres may fix such
symptoms 1s fairly well recogmised now, and 1t 15 sometimes possible
to foretell such an event, so that physical treatment and its con-
sequences may be avoided  Halliday found that 39 per cent of cases
of non-articular rheumatism were ncapacitated by psychoneurotic
symptoms .

Backache without clmical or radiological signs is one of the
symptoms most open to question, and Boland and Corr (1943) found
18 per cent to be due to a psychoneurosis and 34 per cent. due to
what they call unstable back symptoms such as strains These cases
of backache without comncident physical signs may, of course, have
some lesion deep m the hgaments or aponeurosis of the back which
cannot be demonstrated, but judging from their general psychological
make-up 1t does not seem very likely At the same time, backache
1s one of the most trymg of aches, and continual pain of this sort
must lead to some psychological change. Such an explanation of
the pam 1s more likely because prolonged rest as a rule has hitle
effect and, if gross lestons are excluded, rest should at any rate
ameliorate whatever leston may remam Comroe (1944} quotes a
case 1 which an advanced active case of ankylosing spondylttis
was found pushing a patient with a pure psychogeme backache in &
wheel-chair!

The osteoarthntic generally falls into other psychological cate-
gonies  The disease starts later, very often at a time when a hfe’s
work 1s nearmg fruition and constant and steady attention to business
or professton 1s necessary The constant pan and Lmitation of
activity coming at such a time makes its 1mpact 1n the male on an
anxious, stramned, forceful personality, and often produces a depres-
sive state In the female, the same psychological result may be
aclueved by association with the menopause, and makes a contrast
of some 1mportance with rheumatoid arthritis,

A great deal of attention has been paid lately to the question of
seiatica  Hurst (1943) attnbutes a great deal of the successful
treatment of sciatica to suggestion, and in his opmion successful
treatment by mjection of painful spots in muscles is due to suggeston
1n at least half the cases. He thinks, however, that if rest in bel
for a month does not reheve the condition, physical signs of roof
pressure are generally found and operation releves On the other
Band. in soldiers 1t has become almost the rule to try rest first, and if
this does not relieve, to nvahd them, as operation has been found to
yield unsatisfactory results If these opinions are correlated with
the rather nervous depressed psychological state of these pa.tleniﬂ
1t will be appreciated that tlus aspect of therr trouble ranks high a%
a possible wtiological factor [

Perhaps the position 15 summed up fairly well by saying that X
the psychological aspect 1s studied and treated 1n a common-sense
fashion, by a physictan who knows how important it may be, 1t can
do nothing but good (Fletcher, 1941). There 15 no doubt that an
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10n of past psyehol 1 disturbance in patients’ lives may
be well repaid
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CHAPTER VII

FOCAL INFECTION

HIgfn?bCeI::})'rI“Es 1ts sa}l}d to have mentioned focal infection and
quotes Benjamm Rush as having cured a patient
of his arthntis in 1819 by removing the teeth
in {;;t;encent iy;arsl there has been a varymg flux of opinion as to the
3! ce of focal mfection. and on the whole the tendency has been
to regard 1t as a factor of less importance. For instance, Ceail et al
(1827) found focal mfection to be extremely common m cases of
arthritis and noted that the tonsis were the site of mfection m
61 per cent of the cases, the teeth in 33 per cent, and the sinuses
m 15 per cent They based their judgment as to the importance of
the various foct on infection found in them and the effect of therr
removal In 1938, R L Ceal working with Angevine found facal
sepsis to be of importance only mn 20 per cent of the cases and
noted that removal of these focr rarely led to improvement They
expressed the opinion that foel of nfection were not more common
m rheumatoid arthritis than in other diseases This change of
opinion goes well with current thought, but few deny that focal
sepsis may be tiological and that occasionally cases clear up well,
and completely, after the removal of a foeus
The usual sttes of possible focr are the teeth, nasal sinuses, mddle
ear, tonsis and pharyngeal lymphoid tissue  Occasionally the gall
bladder, the prostate, the lungs, or the cervix may be concerned, and
a good deal of work has been done on the bowel B coli mfection
of the genito-urinary tract 1s a frequent finding and may be secondary
to a calculus
Tt seems fairly clear that the presence of a focus of infection by
atself will not produce arthntis, Comroe quotes Brown, who found
amongst 239 psychwatrnic patients foct mn the nose and throat mn
44 per cent , m the teeth m 37 per cent, and m the urmary tract mn
17 per cent None of these patients suffered from arthntis
An atypical type of rheumatoid arthritis 13 sad to oceur, often
of sudden onset and sometimes monarticular, which 15 sud to be
“focal” m oriin  When the hands are affected the swollen jomnts
are said to be more nodular than fusiform, and various other differences
are found Some people go so far as to say that these cases can be
diagnosed clmcally  This 15 unhkely
Of the various possible foc the teeth and tonsils are by far the
most common How infection occurs from a focus 1s uncertan, but
1t has been shown that a transtent o Lo of
some teeth and of the tonsils, and
sockets 1s sard to produce the same . N
doses of toxin may be mtermuttently exuded nto the blood stream
and to make this more likely ““arthrotropic” toxing are suggested
132
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Lastly, 1t 15 suggested that the protem fraction of these bactema
could produce sensitisation of the artteular tissues, and some informed
opinion supports this view It must be remembered that, apart
from the transient bacterienma mentioned above, other possible
explanations are without proof, apart from experimental work on
rabbits  Rabbits are so prone to develop arthntis experimentally
that 1t sometimes appears doubtful whether this type of work 13
really helpful

Some authors say that focal mnfection 13 equally prevalent m
other conditions, such as diabetes and nephritis  Alport (1932)
reported the presence of focal sepsis in the vast majonty of cases of
nepliritis, and some of the onginal reports on focal sepsis were pub-
hshed mn connection with such cases In certain cases there may
be more than one focus, and this fact has been used to explan those
cases in which removal of a focus has led to worsening of the arthntis.
This has been espeaally apphed to cases of mnus infection where
removal of the tonsils has had a deleterious effect It 15 very difhicult
to aswess the vahdity of thus argument, as there are too many unknown
factors,

For most people gonorrhaal and dysenteric arthntis seem to
clinch the argument 1n favour of focal mfection

The Relative Incidence of the Different Foel

Tiumbrelt Fisher, i lus book Chronic Non tuberculous Arthribes,
quotes Willeox and Beddard who found the teeth and gums as being
responsible m 90 per cent of cases  Lillie and Lyons considered the
tonsils to be responsible in 79 per cent of cases ~ Pemberton (1920),
m a careful analysis of 400 cases of arthmtis in soldsers, found
demonstrable surgical foc1 1n 73 per cent of his cases Taking the
entire series 52 per cent showed a focus in the tonsils and 33 5 per
cent a dental focus 19 5 per cent showed a combination of dental
and tonsillar focr  Monroe (1939) found a tonsillar focus n 11 per
cent of 713 cases of mixed arthritis, root abscesses 1 10 per cent,
smusitis i 5 per cent, and regarded the other possible foei as
relatively ummportant

In a series of 1,000 cases of chronic rheumatism 254 cases of
rheumatoid arthntis occurred, 253 cases of ostecarthritss, 92 cases of
mterstrtitial neuntrs and 40 cases of gout Taking as the enterion
of proof those cases only 1 which removal of a focus led to an
amelioration or symptomatic relef of the arthntis, the following
figures emerge

Rheumatowd arthritis . 12 cases {41 per cent )

Osteoarthritis . {11Dpercent)
Intersttial neurifis 8 ,, (86 percent)
Gout 8 , (20 per cent)

All the foa m this series were found in the teeth, tonsls, or
smuses, but in a subsequent series of 500 cases a small number of
foct have been found 1n other sites for instance one case of rheu-
matoid arthritis had a foeus of bronchiectasis in the lungs, and cleared
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up after lobectomy, and focl have occurred in one case 1n the gall
bladder, and 1n another m the kidney. These further cases are all
too recent for any statement to be made about them, but the orginal
31 cases have been followed up for five years. Some of these fell into
the war years, with therr attendant difficulties, so that & of the 31 cases
cannot be traced

Exreer or REMOVAL o Foct or Sersis v 31 Cases oF Locomoror DISORDER
)
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Not Sy}zr{:om Improced
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Rheomator] arthrtis
Osteoarthritis
Interstitl neurttis

out .
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In the cases of gout the “improved” cases all had less frequent
attacks than before, but no improvement was found 1n the blood
unc-acid readings No records have been kept with regard to
fibrositis,

PrRCENTAGE OF CASES RENDERED SYMPTOM-FREE AND IMPROVED
AT TRE END OF FivE YEams

Percentage Percentage
3l S Symptom-free
s | Symptomifree | Sumplonsree
|

Rheumato:d arthntis 254 23 27
Osteoarthritrs 258 03 03
Interstitial neuritis . 92 54 85
Gout 40 50 6o

These figures are not large enough to be of any great value,v}il"]d
moreover 1t 18 not possible to estimate the value of, the cases which
cannot be traced They give some 1dea of one man’s expenence

The assessment of focal mfection 1 the ear, nose and throat l:
very evidently the province of the spectalist, but the physlcmnI ;{mllsv
have a knowledge of the type of case in which such a thing 1s hikely.
In the following section the subject 1s reviewed.

FOCAL SEPSIS IN EAR, NOSE AND THROAT
By W G Scorr-Browx

The ear, nose and throat surgeon has to guard agamst Oven
emphasising the importance of focal sepsis  The tonsils, tihe fxnslf:lf
and the ear provide a happy hunting ground for tracking do“nes o
foer and a great number of cases seen are already ke casa e
which some symptoms pomt directly to a focus of infection as
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cause of the major illness or disease  These cases further sorted and
selected prowide the material to be considered m giving an opon
of the type of case that benefits from eradication of such & focus
There seems very little doubt that i cases so carefully selected focal
sepsts plays a large part, though it has to be remembered that some
climerans beheve that the so-called focus of wnfection plays no direct
part m the general condition, 1¢ rheumatism, arthntis, ete, and
mmprovement 1s obtained only by the improvement 1n general
health

It 15, however, generally accepted, and personal experience con-
firms 1t, that foci of infection have an adverse effect on general
health, and a specific effect on certain general diseases, of which
rheumatism and the chrontc mfections of the upper respiratory tract
form a large group, but other groups such as nephritts, and the
anznias, and eertain gastro-intestinal conditians are also important

Chronic Rheumatic Diseases

Tonsils —The tonstls are as mmportant a focus of infection m
rheumatic conditions as the teeth, and there are certamn ponts which
suggest them as the focus There 15 unfortunately no sign that
enables one to say with certainty they are the focus of infection, but
one can classfy infected tonsils mto those that are a “lLlely.” a
“possible,” or an “‘unlikely” focus

A history of recurrent tonsilhitis associated with an exacerbation
of the rheumatism give good grounds for suspecting the tonsils  The
case against the tonsil 1s much stronger 1f there have been associated
penitonsillar infection or abscess Much less dramatic, but equally
important, s the frequent sore throat, unassociated with fever or
constitutional disturbance, not occurring in ‘“‘attacks™ but often
noticed each morming

The small buried tonsil that exudes pus 1s a tonwl likely to be a
focus of infection The same remark apphes to a tonsil with thick,
cheesy debris 1n the supratonsillar fossx 1f this 1s followed. on being
expressed, by a trickle of thin pus  The debris has httle sigmificance
by 1tself and can be obtained from a number of harmless tonsils

Flat, searred tonsil remnants frors which no pus can be expressed,
but with imjected pillars of the fauces and enlarged tonwllar glands
are agan hkely to he the focus of infection These remams may be
very small and yet be sigmficant Probably the most dangerous
remnants are those bured under the smooth mnocent scar tissue
followmg diathermy or treatment with chemical caustics The
previous treatment may have improved or cured the sore throats
from which the patient suffered, and a casual glance at the throat
suggests tonsillectomy has been well carnied out, but a faueral flush
and a more careful examination reyeal the buned remaimns

There are two pomts about these “likely” tonsils that should be
mentinned here 1t 18 unnecessary for there to be any symptoms
referable to the throat if the above signs are noted and the presence
of enlarged cervical glands 1s not essential A preponderance of
non-hemolytie streptococel 18 strong confirmatory evidence It js
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necessary to be dogmatic about these “Iikely” focr—the tonsils must
be enucleated.

“Unlikely” focr of mnfection in the tonsil cover those cases in
which there 1s some infection, as there 1s in most adult tonstls, but
no defimte symptom or sign indicating their removal. Such types
are the nnocent-looking small tons with no surroundmg inflam-
mation, no enlarged glands. but small “cysts” mn the tonsil These
often contamn thickish yellow pus and might be thought to be
dangerous, but the pus 15 often stenle and tho tonsil probably
harmless ~ Again the large fleshy tonsil 1s unlikely to be a factor in
rheumatism unless 1t grows a preponderance of hemolytic or non-
hemolytic streptococer or s associated with the faucal flush and

T T ‘£ -+ the group of “possible foe1”
int may provide some but not

The nasal sinuses, when mfected, provide a less Iikely focus of
infection than the tonsils, but they must alnays be excluded before
enucleation is recommended, as a chronic sinusttis is a common cause
of secondary tonsilitis The diagnosis of sinusitis is difficult and
requires spectal examination, but symptoms of chronie nasal catatrh
and obstruction, especrally 1f associated with headaches, will eall for
specialist exanunation

It 1s dufficult to be certain without a more extensive series of cases
than are available whether the simple catarrhal infection of antrum,
frontal, or sphenowd acts as a focus of mfection m rhewmatism, but
undoubtedly cases with involvement of mucous membranes and
submucous tissue do so, and these cases usually requre radical
treatment to clear them up Ths is probably a reason why an
ethmoid 1nfectton 15 more often assoctated with rheumatism than
any other smus  The thin body walls, the pressure of pus i a
completely filled cell, and the consequent inadequate drainage
probably aid the general absorption of toxins.

The case i wlhich tonsts have been removed without benefit and
a subsequent sinus drammage improves the rheumatism should not
occur  They do so in the group of “possible” tonsils and a “nussed
sinus  The large mjected tonsils werc really secondary to the
sinusitis, .

It might be thought that chronic oforrkera, often representing
chrome nfection m the petrous bone, would be a common focus of
mfection, but 1t dees not appear to be so  The aural infectron 18
dealt with on1ts onn t and sometimes an ted rheumatic
condition seems to benefit 5 .

The type of rheumatism associated with focal sepsis is diffienl
for the nose and throat specialist to assess as a great deal of selectrlt))r}
by general practitioner or phystcian has already been done, but' }l
far the greatest number of cases referred are of fibrositis or rheumn]on
arthritis and 1n my experience 1t 1s these cases that benefit more t lfﬂn
the others Presumably this 18 generally accepted and accounts 0(;
the predormmunance of these cases bemg referred for opuuon an

treatment,
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Neuntis or neuralgia make up a number of the cases seen and
cases of seiatica or brachial neuntis respond well to removal of a
focus of infection.

Osteoarthntis 1s comparatively rarely referred for removal of a
focus of infection, though n number of cases lose the acute pamn and
the progress of the condition 1s arrested after eradicating a focus.
It 13 obvious that the damage done 1s permanent, but a restrainmg
factor in sending such cases for actrve treatment 1s the undoubted
aggravation of symptoms that sometimes occurs after operation on
a focus of infection It might be better n theso cases to deal gradu-
ally with the focus as with the teeth. employing some conservative
measure as a first step  Temporary improvement after conservatie
treatment must be followed by radical enucleation

Rheumatic ferer 13 m my opnion often associated with infected
tonsils, usually associated with the heemoly tic streptococeus, and 13
aggravated by each attack of tonwlitis  Of all the many cases of
rheumatic fever 1t 1s the type with tlis assomation that will be
referred to the throat specialist, and on these cases he will base his
opmion, whieh may be, on account of 1its selective basis, more
optumistic than the general opron

The mmmediate effects of eradication of a focus of infection may
be an aggravation of the symptoms, and provided 1t 13 not severe
thrs 15 not a bad prognostic feature The improvement usually
consssts of gradually longer periods of freedom from attacks, though
“‘remmders” often occur for a long time  The condition may remamn
unaffected at first and gies mse to doubt in the prognosss, but mn
these cases a late and rapid improvement may occur

Summary

Provided the chimeally important criteria previously mentioned
are apphed, and provided the laryngologtst preserves a balanced
Judgment on these pownts, the mtervention of the specialist will
provide little but good, but it 1s impossible to be certain in a number
of cases whether the ear, nose or throat mfection 13 jndeed the
potent focus

Dental Foci of Infection

Quite evidently this 13 a matter for collaboration hetween the
physician and the dental surgeon, and 1t would be of advantage if
this relationship could be secured more frequently It by no means
follows that a mouth full of teeth which esude pus round their
margns represents the fons et origo of the patient’s malady

Physicians should be familiar with the enitena which radiologists
use 1n their assessment of teeth  This type of knowledge 1s difficult
to acqure  The following section represents modern opinion on the
subject
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X-RAY CRITERIA OF DENTAL INFECTION
By G. T CatTrrop

The study of a dental radiograph cannot be satisfactory if the
film has not been properly prepared. To produce an undistorted
view of every tooth in every head 15 not easy, but unless a reasonahbly
high standard 1s attamed, msmterpretation is hkely to occur The
value of the radiograph also depends on the pholographic quality.
If the degrees of contrast are not good, values cannot be assessed.

Granted a good radiograph, one can say that there is no eridence
of mfectron—if the alveolar margin 1s high, the periodontal membrane
not thickened, the lamma dura intact, and the colour and detail of
the surrounding bone good.

There are two main routes by which a tooth can become infected.
(1) the root canal, (2) the periodontal membrane; that is, down the
mddle or down the side of the tooth

When searching for septic focl, 1t 13 commonly said that the teeth
are or are not infected Radrologically this 1s a looseness of speech,
for the evidence of infection to be seen 1n a radiograph of a tooth 13
the evidence of infection in the jaw-bone. There, 1t 13 essentially
the same as in other bones, eg a whitlow affecting the terminal
phalanx of a finger. The infective process results m hyperema, the
cancellous pattern becomes indistinct, and decalcification occurs, to
be followed often by hyperealeification. Thus a tooth is surrounded
by bone 1 which the detail 15 more or less obscured, whieh looks soft,
almost cedematous The infection may be active; more or less
quiescent, or healed When exammng a dental radiograph, 118
useful first to see 1f a tooth shows a condrtion which permuts infection
of the supporting bone If the crown of the tooth is intact or, to
put 1t another way, 1if there 1s not and apparently never has been an
open path between the mouth and the root canal, infection is not
likely to have passed down the muddle of the tooth. One looks,
therefore, for a fracture of the crown, for caries which extends close
to the pulp chamber, or for signs that the tooth has been killed b{
the dentist, e g. metallic opacity in the root canal A capped toot!
15 not necessarily a dead or an infected tooth,

Infectton of the gums. pyorrhea alveolans, results, after an
mterval, n destruction of the nterdental septa and lowerng of the
alveolar level In addition, the periodontal membrane ‘become:
thickened, and the supporting bone mnvolved  If the latter is nozm?:l
m appearance, 1t is unwise to report in terms that nught be cqnstrutel
by others to mean that nfection 1s active. A thick pc.nodonli’l'
membrane 1s often found, especially 1n young people, It is usually
assocated with bone whose cancellous pattern 1s made up by lines
which are thicker than in other types of mouth Such p.a!lﬁ"“'
appear to be very liable to gmgival or periodontal l.nfectlon,l '9;‘1
will, however, at this stage, show a similar appearance in all teeth, l]\l'l
1t seems a little difficult to beheve that the infective pmcessAIE:
mvolved all thirty-two teeth to an equal extent. This bring:



Fio 32

A tooth which 19 dead as
shown by the metallic filling
of the pulp chamber and
canal of the posterior root
There v n farly well defined
area of rarefaction  The
supporting bone 1s hazy

Fic 33

A molar tooth m which m

fection as shown by the

rarcfaction, has  travelled

down the mewiat aspect of the
tooth

Fia 34

The aleolar margin 15 low,
showing that mfection has at
some trme taken place, but
the perodontal membranes
snd the supporting bone are
witlin normal hmuts This
supgests that it 1a possible
thut the infection 15 now
latent or absent rather than

Fre 35

‘Twodear teeth  The
lateral mcisor i ob-
viowsly mfected, be-
cnuse of the area of
rarefaction at the apex
where the lamina dura
13 no longer ntact
The central incisor 13
niore difcult  There
14 no real rarcfaction
around the apex, but
the marhed fowering
of the alveotar level

and the thickuming of
the periodontal mem
brane, renders  the
presence of infection
almost certain

Fla 36
There 15 a very amall rarefid
arca i relation to the root of
the heawily filled second pre
molar tooth



Fre 38

Figa 37 and 38  These show
the same teeth taken with
different angles of nculenco
of the central ray In the
ono a large cystic area ob-
viously mualses three teeth,
and n that its contours are
not well defined, 1t 15 probably
actinely mfected  In the
samo film, the dead central
incisor on the other side 13
also obviowsly mfected In
the other view, the diseased
areas are much less noticeable

e 39

A capped and dead tooth, the
apex of which has been partly
ahsorbed as a result of mn-
fection which also has pro-
duced a rarefied area with
faurly well defined walls The
supporting  bone 18 hazy
Infection 1% probably active

Fia, 40

A molar tooth which 18
heaully filled, but the -
fection has travelled down
alongside the distal aspect of
the postersor root from the
alyeolar margin and gums

Thus part of tho lower Jaw
shows bony detail which 13
not n the least hazy The
patient had had an acute
osteomyelitts, the result of
septic teeth, whilst a pruoner
of war some three year
befote  The appearance 8%
the present moment suggests
a healthy bone whih has
recovered from the forme®
severe infection, except for
the scarnng ehown by the

slight rrregularitics i denity



FOCAL INFECTION 141

forward another point in g the ap eN— son with
the same region of the other side  If there 13 a difference. 1t must
he accounted for, either by deducmg the presence of infection or by
radiographic technique  Re-examining patients after an interval of
twenty or more years, one has noted often how lttle change there
has been The alveolar level, which was low, 13 no lower, the
periodontal membrane no thicker, the surrounding bove 13 stilt
normal in appearance It 1s difficult to think that an infeetne
process ean have produced changes, ean have then ceased to produce
more changes and be still actrve  In such a casc, surely, the infective
procesa has been quiescent or even healed One does not 1solate o
person with 2 smalipos sear on his forehead, and equally so, if ane
extracts a tooth from a jaw that has apparently healed, one will not
necessanly nid the owner of a septic focus When the mfection
travels down the root canal the perodontal membrane at the apex
suells, and then the lamma dura ruptures  The iafection passes out
mto the surrounding bone  Thes 1s shown by rarefaction ~ The arca
mvolved may become localised, prod the lled g !

If the surrounding lumits are clearly defined, and the rarefaction
extreme a dental cyst has formed, and will usually mcrease n
size and need treatment beeaune of the local condition  The removal
of such a cyst, unless 1t has become secondanly infected, rarely has
any constitutional effect. The mfected area, for which search must
be made, 19 much harder to find, and needs as perfect a radiograph
as can be produced, for the rarefaction often 13 slight, and the outer
himmts ill-defined It may be that the bone in relation to this area
shows a reaction similar to that produced when the infection has
travelled down the side of the teeth  cloudiness, blurring of cancellous
pattern  In both cases, instead of rarefaction, there may be an

Algd 1ELULIS LU 6 LULLIAL UERIES OF OPAUILY, LU CRLLELOUS paliers
returns, and the socket 15 no longer wismble. If any of thes
changes persist, careful search should be made mn the film for &
retamed fragment of root  Sometrmes the socket of the extractsg
tooth heals,” and all looks well except a amall patch of dessw
hone ‘so-called condensing ostetts  Tius 1s of no serious clis i
signtficance

In thes brief review of dental radiology n relatton to nfers; »
only the mam points have been stressed It 15 a difficult eubye—r
but to those seriomsly interested it remams an RUEr-BOTTYILy ~on
fascmatmg problem It 15 one which after a little study scotne -
Attempts to find shght vanations from the normal and tu s,
their more subtle importance are beset by great dafficulty.

BV SRR -

which has been obtained, if the case 1s one of general or con=~ , >

disturbance



142 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

Perhaps some stress should be laid on the importance of “dead”
teeth  There can be little doubt that vital teeth can cause clinically
wmportant focal sepsis, but there 1s even less doubt that dead teeth
frequently do so. The dramatic recovery, for imstance, in certam
cases of rheumatoid arthntis and fibrositis 1s often assocrated with
the extraction of dead teeth Radrological evidence is invaluable 1n
these cases

Fie 42

An example of the so called focal (asymmetrical) avthritis  Th lefs hand only
iafiected The focus here was an old pent appendicular abscess of mans y ears’
duration.

Other Foci of Infection: The Bowel .
i i of infection play
Tt 15 customary 1n most conditions m which foci o
an important réle to diseuss the part played by the bmmlt sSt?:ll:ﬁ
authors have stressed that toxmns may pass from the gastro-n erhnt
tract to the jonts  Mutch (1921) believes that this is an lmpnmx”d
cause of rheumatoid arthrtis, but thinks 1t is generally lnsst;cw“
with intestmal stasis Constlpntl;)n 18 8 con:mo]n Oc:ll:]‘)“mhnealth i
le, and may undoubtedly give nse to chr -
i::ny Sted but le{;s T ; 15 attached to it now than uced
to be the case, and 1t does not give rise to gastro-enteritis. reater
The ncidence of achlorhydna in arthntis seems to he noﬂglew o
than 1n most other conditions, and far less than in some ¥
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may play an mtiological réle. Pemberton, lowever, finds hypo-
chlorhyrina to be a frequent finding m cases of arthntis A number
of abnormalities have been demonstrated in the gastro-intestinal
tract which nught make 1t Lkely that abnormal amounts of toxin are
absorbed These have been mostly changes in the X-ray picture of
the colon, and 1t 1s said that a balanced diet may alter these
appearances.

Infectron of the gastro-ntestinal tract may be secondary to in-

£ oo e e e o = me s emee oo . o

1t et

Fio 43
Fo vompare with Fog 42
Decalesfication of one hand following a prolonged attack of herpes zoster

fection of the teeth, tonsils and sinuses The primary sources of
seps1s have been discussed under their appropriate headings
Ulcerative colitis 1s sometimes complicated by arthntis, two cases
have been seen 1n the past year and 1t seems possible that the colon
here acts as a focus of sepsis Apart from thus condition, and perhaps
occasional cases of bacillary dy<entery, there 1s little evidence of any
direct connection between the two
The contmuons use of aperents may be an unknown factor for a
very hquid content " ° ) B
one, and we all kno
excrete the flmd
and a lqud stoc
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Crutkshank says that the presence of organisms 1n the lower bowel
may be due to abnormal conditions in the bowel contents, as the
result of the arthritis He regards the bowel contents as being
outside the body, and stipulates that the presence of these crgamsmbs
must be accompanied by a damaged intestinal mucosa. On the
whole, divided opinion 15 coupled with httle chnjeal evidence
Perhaps the best evidence in favour is that in selected cases reasonable
colome 1rrgation appears to benefit, and this could be explained as
bemg due to an improved general health A ligh carbohydrate
mtake makes arthntic patients worse and there may be some
connection between this observation and the réle of the gastro-
mtestinal tract

Poynton and Schlesinger quote Arnold and Brody as saying that
disturbances in the normal vasomotor reactions in dogs can be
produced by making the duodenal contents alkaline, Peripheral
vasodilation and leucocytosis were produced with an alteration m
the mtestinal flora By infusing alkals and protein direct into the
duodenum an crease m the permeability of the upper intestinal
tract to bacteria was produced They consider that this makes the
problem of focal mfection more complex, as it mtroduces the possi-
bility that 1t may be interwoven with considerations of atmospheric
change. diet and the reaction of the upper intestinal tract

The Genito~urinary Tract

One case of arthritis has been assoviated with an infected
hydronephross.

B coti pyelitis is undoubtedly a very frequent accompantment of
rheumatoid arthritis, but 1t has not been possible to show that its
naidence 1s statistically mgnificant as compared with its mncdence
m other conditions Treating the pyelitis has not improved the
arthntis to any outstandmg degree.

Chrome infection of the prostate plays some part in erthntis
and presumably acts as a focus of sepsis. Some years ago &
case of rheumatoid arthritis m s man of sixty-four was seen, and
dunng the course of the exammation the prostate was ex%mmcd
digitally. That day the blood sedimentation rate was 28 mins. at
the hour (Westergren). Next day, a telephone call came to say that
the patient was acutely il and several more jomes were A:nmh'eﬁ
Qn exammation ti -
had risen to 40 ©
explanation seems X
jomts. Apart from this, 1t 1s & faily opinion that,
gonococeal arthntis, the prostate has some relat.lonslnp to chrome
arthntis [t 15 doubtful whether one can subscribe to the opimont
that the majority of cases of chronic prostatitis are due to non-specgﬁc
infection and not to gonorrheea. Recently | er, cascﬁ'qfﬁrthtltﬁ
and ankylosmg spondyltis have been s sociation \nthvﬂ
non-specific urethral harge and the st of this 1s not yet

understood. -
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The Gall Bladder

In 1,300 cases of rhewmatism, includmg 377 cases of infective
arthritis, the gall bladder lias been suspected 10 times  Cholceysto-
grams have been taken in all cascs, and gall-bladder drainage instituted
with culture and chemcal examination  The results have never been
sufficiently definite to warrant the removal of the gall bladder.
Other physicians, however, appear to be occasionally successful with
this procedure  One case only has been rendered symptom-free by
bile dramage

Pelric sepsis 1s satd by Robinson (1938) to be the cause of mfective
arthritrs 1n women 1n the great majority of cases They are treated
with intra-pelvic diathermy Cases of arthntis are occasionally
complicated by a non spectfic salpingitis, 1t 1s unusual to see a case
of arthnitiy benefited by the removal of the focus This remark
would apply with even greater force to such conditions as an erosion
of the cervix, and as a whole current opinion does not accept the
idea  The case may be a httle different in cases of fibrositis
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CHAPTER VIII

LABORATORY FINDINGS IN RHEUMATISM

HE usual laboratory investigations in rheumatism may be
regarded as fallmg mto two categories: those for the purpose
of d1agnosis and thnee frm cnmbentlcm demnbonnt A fnian
branch of the first categ !
conditions which cannot

C}mrcot’s Joint, or diabe

diagnosts of the type of rheumatism An jmportant category of
rheumatic cases 1s that labelled *Rheumatoid Arthritis” As yet,
the evidence 1n favour of 1ts wmfective origin in the ordinary sense of
the term 1s of the slenderest description, as Koch’s postulates can
never be fulfilled Furthermore, less 15 known about the origm of
rheumatoid arthmitis, which Osler deseribed as “one of the greatest
of the human afflictions,” than about the origin of almost any other
disease.

Osteoarthntis seems to be a disease of a degenerative type, the
affected joints are either of infertor material, or are subjected to
unfarr strain, as for example 1n the Joints of the remaining leg when
one has been amputated. The chemical, serological and bacterio-
o - Tt ' 7 of a negative nature

on the other hand,
. L. tam the source of the
infection and the type of infecting agent One or two suggestive
Ines are appearing It occurs most commonly in young women,
thus suggesting a hormonic factor, the glucose-tolerance test 1n the
disease resembles that found in exophthalmic goitre; the extra-
ordinary phases of exacerbation and remssion have a certain
significance  As Boyd says, “when we come to the subject of chronic
non-tuberculous arthntis, we have to sail an uncharted sea, through
thick fogs and with very few landmerks that are of any value ” It
15 the province of the pathologist and the radiologtst to elucidate such
landmarks as are available N

Generally speaking, the work of the pathologist in a clinic for
rheumatism comprises:

(1) Clasaifying the non-rheumatic conditions.

{2) Diagnostic mvestigations

(3) Investigations to control the effects of treatment.

Tt 15 not proposed to enter deeply into the first of these categories,
1t may be sufficient to indicate (as previously mentioned) that this
. i < - - Y3 WWassermann reaction where

blood sugar where a neuntis

1, or of a joint-fluid from &
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Diagnostic Investigations

(a) Sedimentation rate.—Ungquestionably the most valuable m-
vestigation m a case of rheumatism 1s estrmation of the sedimentation
rate. This test, the fundamental basts of which was discovered by
Galen m the second century ap, was largely rediscovered by
Fahraeus, whose exhaustive researches, published mn 1921, have left
us very httle further to investigate.

The original observation leading to the discovery of this test was,
that when blood was collected from a patient who was gravely il
the top of the clot that formed 1n such blood wrs winte  The winte
part of the clot was called the *"phlegm” and was thought to be the
substance causing the illness, further bleedings were undertaken to
eliminate 1t In actual point of fact, however, the winte portion of
the clot was merely fibrin without entangled red cells, the latter
having settled down 1 the serum too rapidly to be caught by the
top of the clot, which thus resembled a sugar cake Fahraeus
showed that the rate of fall of the red cells 1n the plasma of unclotted
blood was due to the degree of rouleaux formation, the larger masses
thus formed falling faster {in accordance with Stokes’s Law) than
the smaller ones composed of single cells or of small rouleanx only
In cases where the rate 1s very rapid, the rouleaux are of such size
as to form small “cayenne pepper” granules that are visble to the
naked eye above the level of the solid cell column. These granules
arc smaller than those seen in a true agglutination produced by
mixmg blood of heterologous groups, and microscopy will show that
they are composed of rouleaux only Pattents with a rapid sedi-
mentation rate may thus produce a “pseudo agglutination™ due to
such rouleanx formation whick may provide a mtfall 1 blood-

¥ d and an ted ph which causes
some trouble mn making & red-cell count is the tendency such bloods
show to form groups of red cells n the count chamber mstead of an
even distribution The actual formation of rouleaux 1s prevented
by tbe pontzon of the red cells Iying flat on the shde, but they seem
to edge together in groups as though mutually attracted They do
not, however, stick together 1 the 1rregular gummy fashion of true
agglutination

1t may well be asked what substance 1s capable of producing such
a remarkable phenomencn, but the fact 13 that 1t 1s of such a fugitive
nature that 1t has not so far proved possible to :dentify 1t. The use
of the term ““sedimentm” by some observers gives rise to the un-
justifiable deduction that such a substance exists, but 1t may equally
prove to be some physico-chemical change 1 a substance normally
present, such as a change in the collodal dispersion of a substance in
the plasma

It has been mamtamed by some observers that the phenomenon
depends upon the albumin-globulin ratio, or upon the relative pro-
portions of fibnnogen, albumm and globulin  If this 15 the case,
why does the rate gradually become normal if the blood, collected
aseptically, 1s kept for some hours beforo the tubes are set up,
especially 1f the blood 1s kept at a warm room-temperature and the
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cells allowed to sediment mn the specimen tube? It 1s hardly Iikely
that anythmg so substantial as the amount of fibrinogen or the
albumin-globulin ratio would be changed by such mild treatment,
but much more that the collowdel dispersion is changed 1 some
subtle way Day (1939) has suggested that the slowing of rate
described above 15 due to some change in the red cells, making them
less hable to form rouleaux At the same time Ralph and Davies
(1930) showed that 1n pulmonary tuberculosis the results ran parallel
with those of the Vernes’ resorcin test, which presumably depends
n some way upon the serum globulins, Unfortunately for the
mvestigator, many mampulations of the blood directed towards
elueidating the mystery seem to tend to make the phenomenon
disa~--—- - " ) ) o )

as a o v
was ongmally supposed that the test was an index of infection, and
unjustifiable deductions resulted, but 1t 15 now abundantly clear that
the increase in rate 1s caused by tissue damage of which infectton
may play no part. Ths was first made clear to the present wnter
by a case of acute gout in which the rate of sedimentation was very
rapid i the absence of any evidence of an infective condition The
fact has now been abundantly demonstrated elsewhere.

Technique

There are various techmques for this test, but the fundamental
prineiples are the same Blood mixed with an anticoagulant is
placed m a tube which is set exactly upnght and left undisturbed
The red cells settle down 1n the plasma leaving a clear layer above,
the top of the cell column usually bemng sharp and clear unless the
rate 1s very rapid or the tube bore 1s large  The level to which this
cell column has fallen 15 read off at intervals which vary accordmg
to the taste of the operator, for reasons which will be discussed
presently, this 1s best carried out at the end of one hour and two
hours -
This much the various techmques have 1n common,
divergencies oceur on the followmg points* X ) o e

(1) Anticoagulant.—This may be (a) potassium exalate, Ll
mixture of sodium, potassium and ammontum oxalate .(the spg! }s
value of this mixture 1s not clear, and 1t rmns the specimen if | P
desired to carry out a blood-urea estimation at the same “mfi‘dc
heparin, (d) lrudin, or (e} a solution of 1sotonic sodium cnrate..il' e
in a constant proportion This last is quite lm'rmless and ca']al)l e
most handy to prepare and use In the Westergren terc ’:d:]um’
usually employed by the writer, a 3 8 per cent solution of :o ar
citrate 1s used 1n a proportion of one part of citrate soll{!l}:m o ning
parts of blood This dilution with cxtrat:) ptroduces slight slowing

f the rate  The slowing 15, however, constant. i R

° (1) Column length —'%he standard Westergren ]en.gth‘ is ;200(;::"1{
in the Wintrobe method the length is 100 mm., while in tlj ot
method it 1s 50 mm. Theoretically the ideal Iength woull
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infinite one, as the shorter the initial column, the sooner a slowing
of the fall occurs, owing to the commencement of paching of the
cells at the bottom of the tube In a normal slow rate tlus 1s of
little moment, and the readings obtaned by all three methods are
very simular, but as sop= - = " A - -
of results begins to appe
laggmg sets mn, and the
by long-tube methods.
200 mm -length of the N . .

) oot - one method what a reading
n very slow rates where the

\m) 2 wve vore —A contloveisy nas iaged yound the guestion of
the 1deal bore for this purpose, some wnters considering that too
small a bore would cause slowing owing to * capillanty ©  Such a
theory 15 untenable, as the test has nothing to do with free flud
surfaces or junctions of flud surfaces, but merely with bodies falling
through a flnd  The writer has carried out an extensive investiga-
tion of this pomt, using tubes of varymg bores from 03 mm to
5 mm At each experiment these tubes were filled to the 200-mm
mark with blood collected from one particular patient, and set up
<imultaneously mn an automatic photographic recorder In this
manner cases of all types and rates were investigated and, as expected,
the rates and curve shapes were found to be almost identical whatever
the tube bore At first 1t was thought that the rate was actually
very shghtly slower 1n tubes of wider bore, but this proved to be due
to the fact that the automatic recorder made no allowance for the
fluffy top to the cell column oceurring mn the widest tubes The
chief objection found by the wrier to tubes of the smallest bore
(and1'y T e T ) i
with  « Pt H " .
large « *+  etas o= s . . .
the smallest convenient size was found to be 1 mm  This swze 15
employed 1 the wnter's own micro-method, used to give results
comparable with those of the Westergren technique in cases where
vene puncture 1s difficult or mconvement In the wnter's view, the
tube bore 1s thus almost immaterial, and 1t can only be supposed
that opinions to the contrary have heen founded on faulty technique
(v) The question of correction for cell wolume —T1f some of the
plasma w4 removed from a specimen of blood the rate of sedimentation
1 subsequently found to be slower than n unaltered blood It 1s
also obvious that an anemic blood 1s less viscous than a normal one
It was, therefore, thought desirable to correct the cell volume in
thowe bloods in which 1t ‘was deficient owing to an®mia by (1) applying
a correction to the results obtained by the standard technique, such
correctio; 'Ilecmg caleulated from a hzmatoent reading made after

Aln dans - 2o

Tk,
. . '
i . L. .

the “adjusted” blood n the sedimentation tube ' The latter method
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cells allowed to sediment in the specimen tube? Tt i« hardly hkely
that anything so substantial as the amount of fibrinogen or the
albunun-globulin ratio would be changed by such mild treatment,
but much more that the collodal dispersion 1s changed in some
subtle way Day (1949) has suggested that the slowmg of rate
described above is due to some change in the red cells, making them
less hable to form rouleaux. At the same time Ralph and Dasies
(1930) showed that i pulmonary tuberculosis the results ran paralld
with those of the Vernes’ resorcin test, which presumably depends
n some way upon the serum globuling. Unfortunately for the
mvestigator, many mampulations of the blood directed towards
elucidating the mystery seem to tend to make the phenomencn
disappear, and we are still awaiting the solution of the puzzle,

The test 15 of the greatest value mm the investigation of rhenmatism,
as also 1 other conditions 1n which ocenly damage is occurnng It
was angmally supposed that the test was an index of infection, and
unjustifiable deductions resulted, but 1t 15 now abundantly clear that
the increase m rate 55 caused by tissue damage of which infection
may play no part. This was first made clear to the present writer
by & case of acute gout in which the rate of sedimentation was very
1apid m the absence of any evidence of an infective condition. The
fact has now been abundantly demonstrated elsewhere.

Technique
There are various techniques for this test, but the fundamental
prnciples are the same Blood mixed with an anticoagulant (;s
placed 1n a tube which 1s set exactly upright and left undisturbe
The red cells settle down 1n the plasma leaving a clear layer above,
the top of the cell column usually bewng sharp and clear un!.es‘ 1}5{!
rate 1s very rapid or the tube bore 1s large. 'The level to which this
cell column has fallen 1s read off at intervals which vary nccnrdmﬁ
to the taste of the operator, for reasons which will be discusse
presently, this 19 best carried out at the end of one hour and two
hours. X X -
This much the various technig have in
divergencies oceur on the following points. w
(i) Anticoagulant —This may be (a) potassium exalate, ( Vi
mixture of sodium, potassium and ammonium oxalate (the §p€' P
value of this mixture js not elear, and jt ruins the specrmen if i @
desired to carry out a blood-urea estimation at the same ““‘efded
hepann, (d) htrudin, or (e) a solution of 1sotonic sedinm cxtrate,';\l e
1n a constant proportion. This last is quite harmless and m;"{(ue
most handy to prepare and use. In the Westergren tEfe lc:dllmr;
usually employed by the writer, a 3 8 per cent, solubyon © i s
citrate 13 used 1n a proportion of one part of citrate solutmtn ll;“ g
parta of blood, Tins dilution with mtmt: p:oduces shaht 8
of the rate  The slowing js, however, constant. .
(i) Column length —The standard Westergren lenzth mt‘.;o“cn;?lle;
in the Wintrobe method the length 15 100 mm., while in 11; Te an
method 16 15 50 mm Theoretically the 1den) length wou
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infinite one, as the shorter the imtial column, the sooner a slowing
of the fall occurs, owing to the commencement of packing of the
cells at the bottom of the tube In a normal slow rate this 1s of
little moment, and the readings obtamed by all three methods are
very simlar, but as soor -- - smameten ~F mabn nnnsoe o A vareanan
of results begins to appe
laggng sets m, and the
by long-tube methods, =
200 mm -length of the Westergren techmque There 1s no sumple
method of calculating from a reading by one method what a reading
by one of the others mght be, except n very slow rates where the
readmgs are very similar by all methods

(1) Tube bore —A controversy has raged round the question of
the 1deal bore for this purpose, some writers considering that too
small a bore would cause slowimg owmg to “capillanty ” Such a
theory 1s untenable, as the test has nothmg to do with free flurd
surfaces or Junctions of flmd surfaces, but merely with bodies falling
through a flid  The wnter has carned out an extensive nvestiga-
tion of this point, usmg tubes of varying bores from 03 mm to
5 mm At each experiment these tubes were filled to the 200 mm
mark with blood collected from one particular patient, and set up
simultaneously m an antomatic photographic recorder In this
manner cases of all types and rates were mvestigated and, as expected,
the rates and curve shapes were found to be almost 1dentical whatever
the tube bore At first 1t was thought that the rate was actually
very shightly slower 1n tubes of wider bore, but this proved to be due
to the fact that the automatic recorder made no allowance for the
fluffy top to the cell column occurring i the widest tubes The
chief objection found by the writer to tubes of the smallest bore
(and 1t may be mentioned that quite reasonable results were obtamed
with thermometer-tubing) was the difficulty in cleaming them, a
large particle of dust was capable of breaking the cell column, and
the smallest convement size was found to be 1 mm This size 13
employed i the writers own miecro method, used to give results
comparable with those of the Westergren techmque in cases where
vene puncture 15 difficult or inconvement In the wrter’s view, the
tube bore 13 thus almost immaterial, and 1t can only be supposed
that opintons to the contrary have been founded on faulty technique

(1v) The question of correction for cell rolume —If some of the
plasma 1s removed from a specimen of blood, the rate of sedimentation
1 subsequently found to be slower than in unaltered blood It 15
also obvious that an anzmic blood 1s less viscous than a normal one
It was, thercfore, thought desirable to correct the cell volume in

LA ] e . [ '

. . i ‘. )
. » LRI T ' .
the test was finished (Wintrobe), or (1) makmg a hamatocrit reading
first, and withdrawing suffictent plasma from the specimen to correct
the cell volume to normal (Schuster and others) before setting up
the “adjusted” blood 1n the sedimentation tube  The latter method
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is the less obnoxious of the two, but the present writer considers that
any such correction 1s best avorded for the following reasons:

(a) Such correction takes no account of a not uncommon finding;
a patient with some anmmia but a normal rate, and “correction”
may make pathologieal cases seem normal.

(6) The 1dea of correcting 1n this manner is founded on a faulty
conception of the mechanics of the test. While admitting that
anmmic blood may be less viscous as a whole, we are here dealing not
with objects falling through whole blood, but with corpuscles falling
through plasma, which 1s not necessarily deficient n viscosity in
anemia. Furthermore, the varmations in rate are the result of
rouleaux formation of varying degree Deficiency in corpuscles and
their wider separation i the plasma will hinder rather than help the
formation of rouleaux.

(¢) If the blood 1s diluted with isotonic ecitrate solution, salme, or
other diluents the result 13 a slowing and not an necrease of the rate
{Fahraeus, 1921), .

{(d) Fahraeus showed that such a substance as gelatine, that
inereased the plasma viscosity, 13 capable of producing an mcrease
of the rate of sedimentation (Fahraeus, thid.). i

{e) It 13 no argument to plead that slower rates are obfamgd by
withdrawing plasma  Such slowing might be due to the men'tub.le
reduction 1n titre of the sedimentating substance (whatever 1t is} in
the whole blood. Until we know more about what this substance is,
1t 1s surely best to avoid undue interference with the blood

{v) Methods of expressing results —(a) The~ simple und‘ obvious
method 1s the best. This mentions the technique, thus giving the
column length used, and then states the distance Se'dlmented at the
end of one and two hours A lazy method is to cite the first-hour
reading only If this 1s done, a substantial number of cuse}f with
slightly 1ncreased rates will be missed, as 1t 13 common for such cases
to show normal rates in the first hour Tt was to detect such case:
that the so-called *Sedimentin Index” was devised, but the ]}JES
method 13 to read the rate at the end of two hours. . Tf the first- ou:
reading 1s omitted, on the other hand, the more rapid cases 111'my"n:c
seem as rapid as they really are owmg to the onset of “‘pac! lr};g P
the bottom of the tube In extreme cases this may begin at the

he first twenty mmutes . .
of t:b) The Sedlmyentm Index (Day, 1943) (Della Vida, {9421; —53111;:
method of expressing the results 13 carried out as foHonds. e
of readings 15 taken n the course of the first hour an eelec!ed
plotted as a graph. The straightest portion of t.he curve x:; srl e
and a ruler laid along 1t The straight portion is then Pv“; 0! f or
both direetions and from this the maximum constant velocr {e&"
100 munutes 15 deduced, the straight Eortlon o£ the }fu":uleaux?
regarded as representing the peniod 9f free fall”" of the rconstsnt
The “Sedimentin Index” 15 the logarithm of the maximum

1ty per 100 minutes.
velc'vlghg;g is certamly something attractive about a metl:gt:t;:‘i'f
expresses the result of a test by a single figure, and the ong|
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the method claims greater accuracy as & result of its employment
It should, however, be realised that the curves obtamed by the
automatic recorder often show the curve to be a double-flexure one,
and the period of “free fall” 1s then by no means obvious It is
unhkely that a method that begins with an approximation 1s accurate,
In actual practice, however, the method does afford some information
1n those cases, already described, 1 which the first-hour reading 1s
normal but the second-hour reading 1s rmsed It may well be
doubted whether the method 1s supenior to that of taking one read-
g at the end of the first hour and another at the end of the
second

(¢) Expressmg the plasma cleared of cells as & percentage of the
total volume of the blood, This presents no advantage and merely
““darkens counsel ™

Technique of the Westergren Method

This technique has always been found the most satisfactory, and,
as 1t 13 the most umversally adopted, 1t affords an easy method of
comparing results with those obtained by other observers The test
15 & senmtive one, and a careful techmgue 1s essential

First, 0-4 ce of a 3 8 per cent solution of sodium eitrate 1s drawn
up n a 2 ce record syringe, the needle 1s inserted mnto the patient’s
median basilic or other convenient vein, and the plunger 1s drawn out
to the 2 cc-mark It 1s essential that the plunger should be well-
fitting, as air bubbles will interfere with the correctness of the dilution
The blood thus obtained 1s ejected gently into a specimen tube As
soon as reasonably possible (within two hours) the blood 1s drawn up
nto the Westergren tube. Tlisis atube like a 1-cc -graduated pipette,
1t s of about 2-5 mm m bore and carries a mark that 1s 200 mm.
from the lower end As the lower end of the tube 1s not throttled
like that of a pipette, 1t 13 advisable to throttle 1t aganst the bottom
of the specimen tube, as otherwise the rise and fall of the blood 1n
the tube will be too rapid for convenience, and the operator may get
a mouthful of blood

The citrated blood 13 drawn up to the 200-mm mark, and the
tube 1s set up vertically 1n a special rack made for the purpose. It
13 absolutely essential that the tube should be exactly vertical, as
the shightest deviation from this may produce a great increase n
rate  Two degrees deviation has been known to double the rate

Mha veual gliahé sram absnma s mmmee bnoeseon z

Ter s ve saves presis e tut sop v uie wuoe Litsy Lue rdle 1s
rapid, the top of the cell column 1s usually sharp and clear, the
distance this level has travelled 1s read off, either by means of gradua-
tions on the tube or by means of a separate millimetre scale, at the
end of one hour and two hours

Occasionally, the absence of adequate vemns in the patient, or the
difficulty of obtaming stenle syringes and needles, may make the
collection of an adequate specrmen difficult As the wniter's series
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of automatic records with tubes of greatly varying bores showed no
difference 1n curve, shape, or rate, 1t 15 clearly possible to use smaller
tubes without altering the result, the readings obtained being com-
parable with those obtained with Westergren tubes. The wnter has
therefore adopted a method whereby the blopd may be collected in
such difficult cases by means of a finger-puncture and the blood
drawn up into a tube of l-mm_Dore, the column length used Lemg
200 mm as in the standard Westergren tube, The pulp of the
patient’s finger 1s deeply punctored, and the drops are collected mto
a ppette that already contains aitrate solution amounting to one-fifth
of the final bulk of the specimen  When the column in the pipette
reaches the upper mark the blood is ejected into a watch-glass,
gently stirred, and then sucked up nto the l-mm.-bore tube to the
200-mm mark It 13 then set up 1n the Westergren rack and read
Just as 1n the case of the standard Westergren tube Never set up
any sedimentation tube by sticking it mn plasticine or putting it in
an mprovised holder, It 1s always adwisable to hang a plumb hne
on the tube rack as benches are often not level and tube racks have
been known to warp
The wrnter (Sbackle, J W, and Orme, C. L’E., 1937) has devised
an antomatic recording apparatus takmng ten Westergren tubes
whereby curves are plotted on bromide paper. These are subse-
quently measured by laying on them a graduated celluloid scale  In
: . . e e pex ot ey Bemg
» is recorde
R short-focus
wide-angle lens  The traverse 15 sufficient to give satisfactory curves
of all ten tubes without overlappmg  With this techmque, a normal
person will usually show values of from 3 to $ mm at the end of the
first hour and of from 8 to 16 at the end of the sccond Some
observers take a further reading at the end of 24 hours, the tube
bemng sloped to an angle of 45 degrees at the end of the first two llOI]Il"S.
This greatly mcreases the rate, and the 24-hour‘ rea_dmg will thus
give a very rough-and-ready measure of the patient’s cell volume
‘The reading 1s virtually useless
In cases where tissue dama
15 mcreased, sometimes to a
values of 90 mm or more mr
I‘xgﬂ:‘,sm\d ap to 130 mm. at the end of the second In these (‘2\:95
most of the sedimentation occurs during the first twenty nunutes,
and the first-hour readmng 1s clearly the significant one, but e“i;s,
showing only shight deviation from the normal may show, as ulr;’z ‘r
mentioned, a normal value of 5 to 8 mm at the end of the first how
but an mncreased rate of 30 to 40 mm. at the end of the second -
8o long as one can be sure that other lesions such as pulmo.r:];:;
or malignant disease can be elminated, the test s of grc.at"'ém"
1 rheumatic cases The muscular and aponeurotic cases, InC “t "
lumbago and sciatica, do not show any increase 1n rate—a Iml::‘q of
favour of the theory that tissue damage 15 a fundamental ba e
the test—and if any such micrease 1s observed, some other a

o Vewbabian
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lesion 15 to be looked for Gout during the quiescent stage usually
@ves rice to normal rates, though these may be greatly raised during
active phases, wlale m rheumatowd arthntis an merease 1 rate 18
the rule, values of as much as 120 mm 1n the first hour being not
uncommion  Such high values ntay be remarkably persistent, even
when same chmeal remission 1s apparent, and Orme (1935) has shown
that rates of 30 mm at the end of the first Lour and 83 at the end of
the second have a relatively bad prognosts  In spondjlitis, rates of
medium veloaity only are usually obtamed On the other hand,
Fletcher {1944) has shown that cases of rheumatoid arthntis with a
normal or slow rate are often extra semsmitive to gold treatment and
need special care if this 1s to be used

Where delay occurs 1n setting up the Westergren tube after
collecting the blood, a progressive diminution of the rate may be
observed  Tlis does not seem to be constant, and oceasionally there
1s little dumnution even after a delay of twelve hours  On the other
hand, the diminution may be very marked, and 1t 18 wsually necessary
to set up tubes within two hours of collection if satisfactory results
are to Le obtammed The error seems to be worst 1f the blood 1
allowed to sediment mn the specimen tube mn a warm place The
pt has been m gated by Fahraeus with Ins usual
thoroughness as also by Day (1939)

On rare occasions an unexpected normal result may be obtamned
mn a case where the rate has been previously consistently ramd  If
the test 13 at once repeated on a fresh sample of blood the expected
rapl(rl rate 1s obtamed The explanation of tlus phenomenon 1s not

seems to predispose to tlus occurrence but most commonly there 1s
no such cause  While the phenomencn 1s too rare to be of serious
significance, 1t 18 always advisable to repeat the test where an un-
expected result has been obtained, especially where the results are
low An “all or nothing™ law seems to apply n this case, the
results are either rapid or show low normal values, there do not seem
to her any cases 1n which intermediate figures are obtammed It 1s
QgnHBonee Bn e Pt - -

goot

tion rate 1s clearly of the very greatest value in assessing the effects
of treatment, and 1t 15 quite the most valuable laboratory test carried
out on rheumatie cases

(b) Cytological

A muld secondary an®emia 13 not uncommon 1n rheumatic eases,
1t 1s probably not more frequent than among people who are 1n
some way disabled from leading a normal active hfe, and there 15
no evidence that 1t 1s 1n any way a caucative factor

The white-cell count, too, rarely shons any substantial deviation
from normal, even n cases of very actine rheumatoid arthntis or of
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the so-called infective arthnitis. The infection in this case, if any,
would seem to be of the low-grade or smouldenng type ’ ’

The 1ntroduction of gold treatment, however, has led to an
mcreased importance m the blood counts of patients so treated, as
it 1s madvisable to mstitute this treatment where there js any deéree
of anzmia or where a leucopenia is present. While it 1s hard to lay
down & definite rule, a hemoglobin Percentage of 80 per cent in men
or 75 per cent 1M women would seem to be an indication for cantion
The treatment may cause a certawn degree of anemia of secondary
type, but more mmportant than this 1s the occasional appearance of
lencoy with locytosis. Where the treatment s properly
carried out, and 2 periodic check 13 kept on the blood count, these
1l effects are rare  The occurrence of punctuate basophilia following
treatment with gold has been desertbed by some writers, The present
wrter has never been able to verify this finding 1n spite of very
numerous blood examinations, but 1ts presence in cases where in-
Judicious treatment with gold has led to a secondary anmma i3 not
unhikely.

(¢) Chemical Investigations

Blood calcium —In spite of the extreme rarefaction found in the
bones 1n some cases of rheumatord arthntis, ne dramatic changes
are found in the serum caleium in any of the usual types of rheumatic
disease seen m an ordmary clmic. The estimation is, however,
oceasionally called for, notably mn cases treated with vitamin D

The technique of estimation that seems most satisfactory is that
of Roe and Kahn (1929) This method avoids the use of per-
manganate titration which 15 the basis of the method of Kramer
and Tisdall (1921), Clark Collip modification (1925), In the latter
method, the calctum is precipitated as the oxalate and titrated with
potassium permanganate, while m the method of Roe and Kabn 1t
1s precipitated as the phosphate, and estimated by colonmetry by
the Younghurg (1930) techmque (combination with molybdic acad
and reduction)

The normal serum calcium may be taken as from 10 milligrams
to 11-56 milligrams per 100 cc, between which values it remains
remarkably constant. The estimation of the ionised caleim does
not seem to have produced the nteresting results that mght have
been expected, the estimation itself is not a convenient one o carty
out 1n a busy routine laboratory  The estimation 1n the cergbmspmul
fluid, which might be expected to represent the romsed calcium of the
body flmds, does not commend itself for use in an out-patients
department. It may be noted, however, that the calejum-ton
concentration is saxd to be the resultant of an equilibrium between
the total proten and total caleium of the plasma, and McLean and
Hastings (1935) have suggested that 1t can be calculated from these
by means of a smtable nomogram This nomogram may be found
in the very useful laboratory handbook of Mirtam Reiner.
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Serum Phosphatase
Acrd phosphatase —In rheumatic cases this test 13 seldom called

for exeept where 1t 13 necessary to el the bility of bone
marrow carcinomatosts secondary to carcinoma of the prostate, a
value of over 4 umts (Gutman) bewng suggestive

Method (Gutman and Gutman, 1938) —The principle of this
method 15 to ascertam the amount of phenol liberated from disodium
monopheny! phosphate 1n a buffer substrate at a pH of 4 9 (1 milligram
being taken as the umt) in an hour at 37° C

Alkaline phosphatase —The chief value of this estrmation 15 1n
the diagnosis of Paget’s Disease, a moderate number of cases coming
to chnies for rheumatism on account of rheumntw symptoms. The
unit 1s 1 milhgram of phenol d froi
phosphate 1n a buffer substrate at pH 9 0 nfter half an hour at 87° C
{Kmg and Armstrong, 1934) Normal values m adults are from
4 to 12 umts, while the equvalent values in children are from
6to 20 umts In Paget’s Disease very high values may be obtamned

As both these methods of estimating phosphatase depend upon
the determination of small amounts of phenol, 1t 13 clearly of 1m-
portance to be sure that the glassware used 1s not contammnated
with this or its derivatives  As such disinfectants are commonly used
for washing up 1 a pathological laboratory it 15 advisable to set
aside the approprate glassware for this test and not allow 1t to be
used for any other purpose The glassware used to dilute the Folin
and Ciocalteu phenol reagent must similarly be scrupulously clean,
and 1t 1s well to remember that some bakelite bottle-caps contan
phenol derivatives and are best avoided The mouthpieces of
pipettes may alsa be plugged with cotton wool

Blood Une Acid

The estimation of uric acid was formerly often carnied out on the
urine, but the variation mn coneentration of this gave nise to such
faulty results that this 1s now rarely cartied out, except occasionally
m the form of estimating daily output of umc acid in the whole
twenty-four hours

Of much greater value 1n the diagnosis of gout 1% the estimation
of uric acid 1n the blood It 13 1mportant to realise, however, that
some apparent failures of tlis estimation to demonstrate an expected
raised value of uric acid may be att ble to errors n d
from a clintcal or radiological pownt of view  Thus gout was formerly
thought to be cansative of fibrositis, and few people will now venture
to critieise the value of the uric-acid esttmation because 1t fails to
grve raised values m this condition  Furthermore, the “punched
out” areas seen radiologteally m bone often grve rise to a diagnosis

P

mstaken for tophs, though all attempts to aspirate urnc-acid erystals
(or mdeed anything else) from them are fruitless
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Raised blood' uric-acid values have been described in uremia,
but as the conditions of gout and uremia are not very comionly
associated 1n ordinary practice, and as there are usually other signs
of the latter disease, a simple estimation of blood urea 1s all that is
needed to clear up the doubt

With regard to the normal values of blood uric acid, there 1s a
decided difference between those in men and those in women, Thus
the normal values for men may be taken as from 3 to 3 8 milligrams
per 100 cc, winle those for women are from 2 to 3 2 nulligrams.
The upper hnits of normality seem remarkably sharply defined, as
gout 1s rarely seen in a case with a value of less than 3-8 milligrams
per 100 cc but values of 4+ milligrams are not uncommon 1 this
isease

During an acute attack those values may be substantially raised
The writer has had cases showing values of over 8 milligrams, while
cases showing over 14 mulligrams have been described (Osman, A,
Personal communication)  In considering snch high values, however,
1t 1s umportant to know what techmique has been employed, as
interfering substances may give rise to spuricus high values, With
a proper method of estimation these may be elimmated, as will be
deseribed later

Between acute phases of gout, the percentage of blood uric acid
may fall A case of the writer’s giving values of 6 milligrams during
the acute phase showed a fall to 3-5 milhigrams dunng remission.
Suck & fall as this 1s, however, exceptional, and the fall 1s rarely
enough to cause the diagnosis to be missed Most gout cases seem
to have a raised value for life, and these values are sometimes
remarkably constant

The comparative ramty of gout in women (though commoner
among Jewish women) may possibly be referable to thewr normally
low blood unic-acd values, there 15 further for the blood value to
nse before the gout threshold 1s reached

HMethods of Estimation of Blood Uric Acid

The best method of estimation still seems to be the ongma!
method of Fohn, which depends upon the blue colour produced by
the mteraction of uric acid and phosphotungstic acid i the presence
of alkaline cyamde This 1s the method, with a few minor modxﬁc{x-
troms, that s weed by the wrwter  There are, howeves, one or two
pomts that require to be considered when using the q1et!lod Thi
principal one 1s the occurrence 1n a few cases of certain mtcr[cr:;l,
substances The identity of some of these is not clear, but the
principal one seems to be thioneme  To eluninate these subsmncej
vanous methods have been adopted (1) The estimation s carne
out on the serum as commonly practised in America (Duncan, G. Gt‘
1044), or on the plasma as m the method evolved by the presc?‘
writer  As the thi-swme e nractically all i the cells of the P}tzg‘;

this ehmmates 1t

18 not clear, as neit
to mterfere  On the other hand 1t 15 2N auvesnsg.
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centnifuge at once without having to wait for the clot to contract,
As the cells contam practically the same amount of uric acid as the
plasma the use of the latter for the estunation makes no appreciable
difference to the result (2) By the use of Folin’s Isolation Method,
m which the urie aexd 13 precipitated quantitatively as a compound
with stlver lactate (3) By the use of a uncase dernved from beef
kidney which quantitatively destroys the urie acid, an estimation
of which 13 carried out before and after the mcubation with the
uricase  The value after the destruction 13 deducted from the first
value as 1t represents the amount of wnterfering substances present
The technique of estimation used resembles that of Foln. The
method 1s somewhat tedious, as 1t takes over five lours to carry
1t out

Folw’s Direct Method (Modified) (Folin, 1922) (Folin and Trimble,
1024)

Reagents

(1) Sodium tungstate {molybdate-free) 10 per cent solution
{n) 2/3N sulphuric acid
(m) Standard urie acid (strong standard)

1 gram of uric acid 19 transferred quantitatively to a one-litre

flask  Make up a solution of ithium carbonate by adding 0 6 gram
of ithwm carbonate to 150 cc of water, shake to dissolve and
filter T 4+ mvo ta . e e - X
aad
the las .
20 cc of 40 per cent formalin and half-fill the flask with distilled
water  Add a drop or two of methyl orange and slowly add 25 c ¢
of normal sulphuric acid  The solution should turn pink when
2 to 3 cc of acd still remain to be added Dilute to volume and
mix  The solution contams 1 milligram of uric acid per ce It s
best kept away from the hght and 1s said to keep well for some years
In the wnter’s experience 1t 1s best not to trust too much to this
keeping quality  From this prepare-

(1v) The working standard —Dilute 1 cc of the stock standard
to 230 ¢ ¢ Ths 1s best renewed about once a fortmght

(v) 4 13 per cent solution of sodwum cyamde 1 N/10 sodium
hydroxide solution

(n) Uric acid reagent

100 grams of molybdate-free sodium tungstate are placed m a
500-cc comeal flask  Dilute 32 ¢ ¢ of 85 per cent phosphone amd
with 150 c ¢ of water and add to the above Drop in a few beads
to prevent bumping and botl gently for one hour with a funnel m
the neck of the flask At the end of this time the fluid 1s nearly
always darkened and may rarely be almost jet-black Add a drop
or two of bromme (or bromine water) to bleach this, and drive off
the excess by gentle boiling  When the odour 1s no longer perceptible
mn the steam, cool and dilute to 500 c.c  This solution keeps very
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well, oceastonally showmg slight darkening with age, which is of no
sigmificance.

(vn) 20 per cent. lithium sulphate solution.

Procedure  ‘Take 2 to 3 c.c. of fluorded or oxalated blood and
centrifuge.

Lecc of plasma is placed mn a small flask. Add 7 volumes of
water, I c.c of 10 per cent. sodium tungstate, and finally, with
shaking,

Lee of N/10 sulphuric actd.  Filter off the precipitated protein

Into a tube marked at the 13-cc level place 5 c . of the clear
filtrate, and nto & simular tube place 5 ce. of the dilute working
standard (solution 1v).

To each of these tubes add 2 cc. of water and three drops of
20 per cent Lthium sulphate (solution n). Mix and add to each
1 ce of uric acid reagent (solution vi)  Mix,

From a burette add to each tube 2 c.c. of 15 per cent. cyanide
solution (solution v) Mix. Allow to stand for two minutes, and
then place both tubes 1n a boiling-water bath for exactly one minute
Transfer to cold water, dilute promptly to the 13-c.c. mark, mix,
and compare 1n a colortmeter. If there 1s any difficulty n obtaimng
a precise match, the use of an Ilford Micro 5 filter (furniture-red)
will help greatly, but a shightly less dense orange filter may be even
better. The wnter gets the best results with two layers of orange
celluloid from a car fog-lamp screen, cemented between discs of glass

The calculation is easy 1if 1t 1s remembered that the standard
Tepresents 4 milhgrams of unie acid per 100 c.c. Thus

reading of standard
blood uric acid =4 * reading of uREnow A

In order to correct for dewiations from Beer's Law a second
standard may be used if desired, usually prepared by using 3 c.c_of
the working standard and making up to 5 ¢ ¢, with water, but other
dilutions may be prepared if desired, and the standard chosen that
approaches nearest to the unknown One or two minor dxmcu\t‘xes
may be encountered One of these 13 the occurrence of heavy \th’:
precipitates m the final tubes, The oceurrence of these is peculiarly
capmimovs, and seems mosh common when the eyanide eelutwon is
old or very new These precipitates are easily removed by cenlm-
fuging, and as they do not carry any colour down with them they
give no appreciable trouble. Such precipitates often do noy occur
{or months at o time. The use of an exccss of potassium oxalate a3
an anticoagulant seems to encourage them. When the cyapide i3
ald. the blue colour 1n the final tubes 1s weaker than when 1t 13 fresh,
but as all the tubes are equally affected this does not matter

The method does not lend itself well to use as a mcro-method,
as when small quantities are used the one munute mn the borhing-water
bath seems to be too long and the colours may show a “eakegl‘n)g
and greenish discoloration A proportionally less period shoul
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Folin’s Isolation Method
Solutions as described above for ditect method and also-
(i) Aeid silver solution.
5cc of 85 per cent lactic acid, 100 ¢ c. of water and 5 grams of
sodium carbonate  Boil
Dissolve 25 grams of slver nitrate m about 700 cec. of water

and add the above lactic-acid mixture Dilute to 1 hitre The
solution keeps well, but 13 best filtered before use

(1) 10 per cent sodium chloride solution vn N/10 hydrocklonc acid

Procedure Take 5 cc of the tungstic-acid blood filirate and
add 2 ce of the acid silver solution The urte acid 15 precipitated
quantitatively Centrifuge and decant supernatant flud as thoroughly
as posuble Add 1 ec of the 10 per cent sodwum chlorde solution
m N/10 hydrochloric acid and break up the precipitate with a fine
glasarod Add 4cc of water and stiragain.  Centrifuge and transfer
the supernatant fluid mto one of the marked tubes as used 1 the
direct method, 5 ¢ ¢ of standard being placed 1n another

The further procedure 1s ag in the direct methed desenibed above

Better results are claimed by Brown (1945) for the followmng
modtfication of the direct method

Solutions

(1) 12 per cent sodium cyemide 1n water
(1) 50 per cent urea solution
() Uric acid reagent prepared as follows

Dissolve with heat 100 grams of sodium tungstate and 20 grams
of Na,HPo,1n 150 c ¢ of water Mix25¢c¢ of concentrated sulphure
aad with 75 e ¢ water, and pour the warm solution gently, with
shaking, mto the flask contaiming the tungstate Boil gently with a
reflux condenser for one hour Cool and dilute to t htre

(1v) Standard uric acid 2 5 milligram per 100 ¢ ¢
{v) Working standard  Dilute solutron (1v) 1 1n 10

Procedure Place 2 ¢ ¢ of tungstic blood filtrate m tube graduated
at 10 cc,add 2 cc. of 12 per cent eyamde (solution 1) and 2 c.c of
50 per cent urea (solutron 1)

KAT > . oE oo d, e
e o o
(solution v} 11 a simular manner to the unknown

There 15 no apparent reason why this method should not be
applied to the Folin Isolation Method after the precipitation of the
urie acrd by acid silver lactate

Uricase Method (Blauch and Koch, 1939)

Principle the estimation is carmed out by a method resembhng
that of Foln, before and after destruction of the urie actd by uricase.
The value obtamed after such destruction represents the effect
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produced by interfering substances  Whether or not this method
effects the purpose for which it 1s mtended is dependent upon (1) the
complete destruction of all the unc aeid, and (1) no destruction of
any of the interfering substances Whether, in actual point of fact,
both of these principles are achieved in practice is not completely
clear. ;

Reagents

(1) 10 per cent tungstate

(1) N/12 sulphuric acud

(ii) Standard uric acid 0-005 mhigram per c.c. in lithium earbonate
solution, preserved with formahn

(iv) Uricase —This 15 prepared from 1 Ib of minced, defatted,
frozen beef ludney Dehydration 15 effected by means of four
500-c ¢ portions of acetone, each extraction being carried out for
tuelve hours at 4° C  Dry at room temperature with the help of a
fan, treat with two lots of 500 c ¢ of benzene, the first lot for six
hours and the second for twelve hours Dry at room-temperature,
grnind the tissue to 60-mesh size, and store in a desiccator at
30

(v) 25 per cent sodium eyamde 1n 25 per cent. w/v urea solution

(v} Uric acd reagent 100 grams of sodmm tungstate in 760 cc.
of water, to which 1s added 75 cc of 85 per cent. phosphoric acid.
Bail with a reflux condenser for twenty-four hours. (The reason for
this long period 1s not clear.) Decolorise as in the case of the Folin
reagent with bromine or with 30 volume hydrogen peroxide. Bail
ten minutes to dnive off the bromine, cool, and dilute to 1 litre

Procedure  To 2 ¢c of blood add 2 c.c of 10 per cent sodmm
tungstate and 16 c¢c of N/I12 sulphuric acid Filter off the pre-
cpitated protems

A similar precipitation 15 carried out on a second sample after
meubation with the uricase For this purpose, 2 e.c. of bloofi are
mecubated at 40° to 48° C for two hours with 50 milligrams of wricase.
The blood proteins and uricase are then preciptated by the same
method as that used for the untreated sample of blood.

1to 5 e.c samples of the uricase-treated and untreated filtrates
are taken, and stmultaneously standards contaming 1 to 5 ce. Io
une acd solution (0 005 milligram per c.c ) are set up, Mahe up the
volume of each tube to 5 ¢ ¢ with water, add 5 c ¢ of sodium cyamdi
solution Irom a long-tipped burette, followed by 1 c.c. of ure atw
reagent  Mix, stopper, and allow to stand for three hours. Compﬂr;
m colormeter Subtract the value obtamed after treatment wit
uricase from that obtained from the untreated specimen. 5

The authors employ a table to correct for deviations from Beer's
Law, Inwiew of the multiple standards, this seems hardly nccessar‘).

Tt will thus be seen that the method takes at least five haur? 3
carry out, and 1t 15 not clear why the ordinary Folin's Direct Met IO!.
of estimation should not do equally well both before and after trea "
ment with uricase. This would reduce the time necded to abou!
“wo and & half hours, which 1s a consideration in a busy laboratory.
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Glucose Metabolism

Tt was first shown by Pemberton (1926) that in true rheumatoid
arthritss the glucose metabohsm, as demonstrated by the glucose-
tolerance test, 15 markedly altered This was amply confirmed by
the present wnter m 1931 The phenomenon 1s often quite striking,
and may be used as a diagnostio cniterion

The procedure usually adopted 1s to gtve a dose of 50 grams of
glucoss to the fasting patient and remove specunens of blood from a
vem at tervals of 3 hour up to the end of 2} hours In a normal
person the blood sugar rises from a normal of about 0 075 per cent
to a maximum not exceeding 0 16 per cent, usually at the end of
the first 3 hour, though witl slow gastric emptymng this may occur
1 the next specimen At the end of 2} hours the blood sugar has
returned to normal

In rheumatoid arthntis, on the other hand, the blood sugar rises
from the normal value sharply to a maximum that may be as high
as 0 300 per cent and s usually over 0 200 per cent , but 1t returns
to the normal base line (or possibly shightly over) at the end of
21 hours  The curve thus does not resemble that m diabetes, as the
return to the base line 15 effected normally It does, however
resemble the glucose tolerance found m many cases of exophthalme
goitre and hyperthyrotdism generally, though the maximum values
m rheumatoid arthnitis may be higher than those mn thyroid excess.
A further distinction between rheumatord arthritis and diabetes 1s
afforded by the glycosuria during the glucose-tolerance test In
diabetes, though the threshold may be rased. glycosuna is always
marked, while n rheumatord arthritis the renal threshold seems to
be raised even higher, as 1t 13 exceptional to find more than a trace
of glucose 1n the unine even after blood-sugar values of 0 300 per cent
have been attamed

The cause of this peculiar response to glucose 1s obscure The
writer carried out an elaborate investigation of the differences between
the artenal and venous glucose during the glucose-tolerance test with
the 1dea that it might be possible to demonstrate a falure of the
tissues to use glucose (Shackle and Copeman, 1033} Sumultaneous
specrmens were collected of venous and capillary blood, and the
blood-sugar curves plotted The results obtamed, however, were
largely fortuitous, normal persons often showmg small difference
between the two curves (though a difference in levels of 25 mlligrams
Per 100 ¢ ¢ 13 common), and the reading of the results was rendered
more difficult by the tendency of the venous peak to appear later
than the capillary It would seem advisable, however, when reporting
the result of a glucose-tolerance test to mention whether the blood
specimens are venous or artertal  For all ordinary purposes, capillary
blood may be regarded as artenal

Bacteriological Investigations
(1} Wassermann and Kahn tests —These are clearly indicated m
cases where a Charcot’s Joint, a gummatous sy novitis, or symmetrical
effusions into the knee joints make syphihs a possibibty
11
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The technique of the Wassermann reaction has been much im.
proved and stabilised of late years It 1s unfortunate that there is
still no smgle really stable standardising factor in the test
Known positive and negative sera are still needed as a check on
the test, and the paucity of the former m laboratones devated to
the study of rhenmatism makes it very haid to carry out the test
satisfactonly.

The Kahn test, on the other hand, if properly carried out by
someone expenienced m reading the results, 1s very reliable, and 1s
probably sufficrent for all ordinary purposes,

() Gonococeal complement fization test.—This test has proved dis-
appomting in our hands, 1n spate of a careful standard technique, When
positive results are obtamned, they are nearly always in cases where
there 1s a persisting gleet (these cases are uncommon at the present
day), or where there 15 gonocaceal pus, probably under pressure, it
some closed cavity such as a knee or Fallopian tube.

(n} Agglutination fests —Numerous attempts have been made by
various observers to mcriminate various organisms (niostly hemolytic
streptococer) by testing the power of the patient’s serum to agglutinate
them 'Fhe results to date have been singulatly unconvineing, and
the anti-hemolysin titration test has given such erratic results that
no rehance can be placed on them.  With any of these tests, a positive
result does not, of course, necessanly mean that the organism in
question 18 causing the rheumatism .

(v} Searck for septic foct —The search for septic focl, at one time
regarded as so essential in many diseases, is now under a c"loud m
rheumatic diseases as well as 1n others Nearly all rheumatic cases
at one time had their tceth removed on the smallest excuse, and oftez‘:
their tonsils as well  The fact that they sometimes had a “flare-up
of the affected jomts was regarded as mdicating that the foo had
been found, but there is always the possibility that this was a non-
speaific reaction, and n few cases could 1t be proved that the disease
was I any way interrupted by the removal It seems h1glhl_‘{
prabable that the patients would have been no worse {and they
certamnly would have been happier) of therr teeth had been left(m
Cultrvation of tooth aprces and of tonsils either before or atgl'
removal seldom gives any dlummnatmg results. Substantully the
same growths of organisms are obtaned as from normal pel‘st'?l'{f{
In cultivating tooth apiees 1t 15, of course, especially difficult to Mms
contamnation with month orgamsms, even when special preeautiot
are taken and when the planting on artificial medta 1+ made at once
on removal of the tooth Such contamination nearly always occurf
durmg the prehmimnary rocking of the tooth, and the only .se}[i P!Tl:’e
cedure 15 to cultivate from the pulp cavity uftcr_ sterilising "
outside of the tooth This may be done by treqtmg thq u\l:)S\n:
of the tooth with spint and sphtting it longtiudinally with bo

o1 S .
f rc‘e'gccines, both autogenous and stock, have chn psed extensively
in the treatment of rheumatism but with disappointing resulte.



LABORATORY FINDINGS IN RHEUMATISM 163
Other Tests

(1) Serum collordul gold —Following on the observation of MacLagan
that cases of rhewmatoid arthritis show a powutive collowdal gold
test when this 1s carrred out on the patient’s serum, and the suggestion
of Coke (personal communtcation) that the test affords a means of
differentiating  between rheumatoid arthritis end other forms of
rheumatism, some work 15 being carried out by the wrter along this
Line, but 1t 15 a3 yet too early to pronounce on the results

(1) Protewn sensiisation —A theory that seems to deserve further
mvestigation 1s that rheumatic cases of varous types may be m
some way sensitised to some substance, possibly & bacterial protein,
the orgarsm 1n question heing possibly non pathogente under ordmary
circumstances

Intradermal testing has not so far been very helpful, but thrs may
merely mean that the correct protemn has not been found

{m) Cutaneous trichophytides —Epdemics of nngworm of the toes
(euphemustically called Athlete’s F‘oot) unluckily appear from time

thewr attendance as soon as possible to avoid contamination of the
floms Even a normal person with crowded toes may show some

: Lo B T B “  the immersion involved
. . 1 e so little irntation that

o . .o H v e difficult

. P I roscopically  These are

removed with foreeps, preferably from the margm of the lesion, or,
1f no such scales are available, some scrapings may be made with the
edge of a glass shde It 15 mmportant that the skin should be dry
and free from omntments If the latter have been used. the patient
should be referred for a day or two and then re exammed A number
of seales should be removed, as 1t 1s remarkable how often an active
case may show myceliz 1n only one scale out of a dozen or mare,

‘There are various methods of examining these scales, of which the
simplest 1s probably the best

The scale 18 placed on a shide w1th a diop of 5 per cent potassim
hydroxide Place a cover glass over 1t and warm 1t gently over the
by-pass of a bunsen burner  Press gently on the cover-glass  If the
procedure 15 successful the scale becomes glassy clear  Exame with
a one-sixth-mch objective and Jowered condenser, when the charac-
tenistie filaments may be seen, often resembling the map of a river
There are vanous pitfalls for the unwary, notably the occurrence of
a “mosaic” of fatty-acid crystals which may resemble coarse
ramifying myceliz If the condenser is lowered too much the cell
outlimes may confuse the beginner

Modsfied Gram’s Method —The scales are first defatted by passage
through elechol to ether, brought back to gentian-wiclet solution,
passed through Gram's 10dine and decolorised with a muixture of
amline and mtrie aad This procedure 13 best carrred out on a
speaial tile furmshed with small shallow wells 1n which the reagents
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are placed. The difficulty of recovenng the scales intact from eac
reagent with a platinum loop may be imagined, especially when tl
reagent 1s opaque, a8 m the case of gentian violet.  All the reagen
must, of course, be rejected after each batch from one case h:
passed through, to avord the nsk of scales or parts of them being le
behind to add themselves to the next batch. It may be wise to cart
out the decolorisation under the microscope. The filaments shoul
appear Gram-positive

An intradermal test has also been employed for the diagnosis ¢
this condition  An autolysate of various trichophytons known a
“trichophytin” (Bayer) 1s mjected imntradermally, 01 e.c. of a 1/5
dilution being employed An infected person may show a whea
at the site of injection that may be of considerable size and is usuall;
maximal at the end of 48 to 60 hours Some unaffected person
(ncluding the writer) may show a positive result, and 1t 1s possibh
that a weaker solution may be advisable,

(tv) Joint flads —The characters of thesc have been dealt witl
80 thoroughly elsew here 1n thns book that 1t 18 not proposed to dscus
them here. It may, however, be mentioned that the investigation
of their eytology presents special difficultres, as the cells, presumably
from long sojourn 1 the jomt, are usually ghly degenerate, and
therr positive 1dentification 1s usually easy only in the more active
conditions where the cell counts are higher and the cells clearly more

recent
J. W, SirackLE
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are placed The difficulty of recovering the scales ntact from each
reagent with a platinum loop may be imagined, especially when the
reagent is opaque, as in the case of gentian violet,  All the reagents
must, of course, be rejected after each batch from one case has
passed through, to avoid the nisk of scales or parts of them Lemg left
belind to add themselves to the next batch, It may be wise to camry
out the decolorisation under the microscope. The filaments shoul?
appear Gram-positive

An ntradermal test has also been employed for the diagnosis of
this condition  An autolysate of various trichophytons known as
“trichophytin™ (Bayer) is mjected intradermally, 01 cc. of a 13
dilation being employed. An infected person may show a whel
at the site of injection that may be of considerable size and is usually
maximal at the end of 48 to 60 hours Some unaffected persont
(ncluding the writer) may show a positive result, and 1t 13 possible
that a weaker solution may be advisable, ,

(1v) Joint fluads.—~The characters of these have been dealt with
80 thoroughly elsew here 1 this book that it is not proposed to disets
them here It may, however, be mentioned that the investigatict
of their cytology presents special difficulties, as the cells, Pm‘“m“mé
from long sojourn m the jont, are usually highly degenerate, 80
therr positive 1dentification 1s usually easy only in the more active
conditions where the cell counts are higher and the cells clearly more
recent. -
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as 1t halves the life of ns X-ray tube and doubles the expense of his
department

The clue to the nature of a Iesion 1 & major jont 13 often found
m a nmunor jomnt, the converse 1s less often true It has been the
custom at the British Red Cross Clinie for Rheumatism to ask for a
radiograph of a hand in atypical cases The reasons for this are
three—the hands are sites of election, 1t 15 easy to secure good
radiographs and assess the calcium content of the bones, and there
are so many jomnts visible on the film The diagnosis is easy in
straightforward eases, 1t 15 difficult m

{a) The very early lesions w hich may not have developed diagnostic
features

(b) Atypical conditions

(¢} The very advanced disease in which joints are disorganised

(d) The mixed arthntides

Rheumatod Arthritis

The radiological diagnosis may be attempted on the films of
either & major or minor joint  In cases of doubt 1t 13 always advisable
1o wait for & film of the hand or hands before making the dingnosis

The relative mcidence of the disease in the various joints 1s fairly
constant  The small joints of the hand and wrist are most commonly
affected The feet are also frequently involved and there 15 & pro-
gressive and tapid dechne 1n incidence 1n the more proximal jomnts

appearance of decalafication by over-penetration and sclerosts by
under-penetration  The examiner who recogmises some fault on the
film must make a mental adjustment to compensate for 1t, or have
the exammation done agam In early cases the radiologist has to
depend on the recognition of decalafication, as there may be no other
features to asmst him Having detected the osteopaross. 1t 15
necessary for the radiologist to remember that other lesions also

produce similar appearances—for example. disuse, semlity, Sudeck’s
ptranho amd mababal 4 A oammean oot ' A

{
t 4 hajuavous AmUuLIGLLIG Gl UL g plEsence Ol
early decalcification alone It 1s Justifiable to say that the appearances
Ee compatible with early rheumatoid arthnitis and ask for a later
m

If two films of an active rh d arthritis are ex d, one
at the mception of the disease and one approximately three years
later, 1t will be noticed that, in the latter, the cancellous bone 1s less
clearly defined, that there appears to be less cancellous structure
than before, and the small spaces between trabeculx are more
opaque, as 1f caletum had been washed out of the trabecule into the




CHAPTER IX
RADIOLOGY IN ARTHRITIS

HE radiological problems m rheumatism can be very diffieult,
but these difficalties do not arise 1f the radiologist 13 content
with a simple classification

The simplest division for radiological purpose is—rheumatod
arthntis, osteoarthritis and gout, but any radiologist who has seen
many patients with rheamatoid and osteoarthritic must not‘m
e B - SOV FR TN

that 1t taxes all resou‘rces, but it would be a great advance if subtypes
could be demonstrated The radiological dizgnosis and differential
diagnesis 1s based on seven factors.

(1) Alteration mn caleium content

{2) Loss of cartilage.

(3} Erosive change

(4) New bone formation

(5) Subluxation and dislocation

(6} Ankylosis

{7) Formation of loose bodies

The diagnosis depends upon the time of appearanco and the type‘
of these changes, for example, the erosion may be smooth or 1Irrvgul.u;iv
it may be superficial or deep, 1t may be margmal or generalised, an
may be n characteristic situations 1n certain joints "
The radiologist who bases Ins diagnosis on these features will ml>
have great difhiculty mn classifying arthntis nto t!le three sumple
forms mentioned, but the next step, the subdivision of these, ’i
much more difficult If 1t were possible to do this in all cases, ffi”‘“
at an early stage of the disease, 1t would still not justify a classt cae
tion of rheumatism on radiological grounds alone Tius can ot
demonstrated by the fact that certain lesions remain pcrmrt;]cl:‘z
throughout their course and gouty deposits are not always "‘I %n;
the radiologist 15 not given any means of recognising these ves‘The
It may be added that not all periarticular COnd,ltlonS are gouty- fion
diagnosis may often be made on one small typical feature in one the
which serves as an index to the remainder. It 15 fortunate for -
radiologist that many joints are often affected. It 1s @ wisc I’”"c:g"
to have films of several jomts m difficult cases, but it is ext)rcnﬁrs.!
expensive 1f this principle 1s applied to all affected jomnts as t lc{ the
step 1 anvestigation It 1s also a confession of 1gnomnclc f:] the
normal, to radiograph the affected jomnt and th‘e normal o st
opposite side  The radiologist 1s always by this req
166
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as 1t halves the hfe of lus X-ray tube and doubles the expence of s
department

The clue to the nature of a lesion m a major joint 13 often found
In a mmor jont, the converse 15 less often true It has been the
custom at the Britiwh Red Cross Clhinic for Rheumatism to ask for o
radiograph of a hand n atymcal cases The reasons for thus are
three—the hands are sites of election, 1t 1s easy to secure good
radiographs and assess the calcium content of the bones, and there
are so many jomts visible on the film The diagnesss 1s easy n
strarghtforward cases, 1t 18 difficult in

{a) The very carly lestons which may not have developed diagnostie
features

(b} Atypical conditions

(¢) The very advanced disease 1n which Joints are disorganised

(d) The mined arthntides

Rheumatoid Arthritis

The radiologieal diagnosis may be attempted on the filns of
either a major or munor Jomt  In cases of doubt 1t 1s always adwisable
to wait for a film of the hand or handy before making the diagnosis

The relative madence of the disease in the vanous Joints 1s faurly
constant  The small joints of the hand and wnst are most commonly
affected  The feet are also frequently involved and there 1s a pro-
gressive and rapid decline m meidence 1n the more proxinal joints
A radiologist working 1n a busy department may sce only one patient
1 a year with rheumatoid changes in the shoulder or hip

1t 15 for rheumatoid arthritis that a real attempt at standardisation
of the techmque 15 required  The careless techmician can produce an
appearance of decalcification by over-penetration and sclerosis by
under-penetration  The examuner who recognises some fault on the
film must make a mental adjustment to compensate for it, or have
the exammnation done agam  In early cases the radiologist has to
depend on the recognition of decaleification, as there may be no other
feature« to assist lum  Hawving detected the osteoporosis, 1t 18
necessary for the radiologist to remember that other lesions also
produce sumilar appearances—for example, disuse, senility, Sudeck’s
atrophy and metahela Awsmcay ek o b LT
Tuberculosis may

(see differential di

to make a final r R

early decalcification alone Tt 1s yustifiable to say that the appearances

;}e compatible with early rheumatoid arthritis and ask for a later
m

If tno films of an active rheumatoid arthnitis are examined, one
at the nception of the disease and one approximately three years
later, 1t wall be noticed that, in the latter, the cancellous bone 13 less
clearly defined, that there appears to be less cancellous structure
than Dbefore, and the small spaces between trabeculw are more
opaque, as 1f calelum liad been washed out of the trabeculwx 1nto the
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spaces between the network. These features are more easily observed
with & megnifying glass  The degree of osteoporosts throughout the
course of the disease will also be found to be a coarse measure of the
activity of the conditton The clinteian has other and probably
better means of assessing activity, but 1t will be found that osteo-
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Fra 44 Fro 45 Fio 46 Fie 47 Fro, 48

Fic 44 —Intense osteoporosis near the joints
Fie 45 —QOsteoporosis with commeneing marginal erosion of the base of
the provimal phalanx

Fie 46 —Next stagn of marginal erocion of metacarpo phalangeal ot
Fic 47—FErosne chango in the proximal mterphalangeal jomt with
cartilage loss
F16¢ 48 —Frosis e change spreading across the Joint surfaces of the meta-
carpo-phalangeal and proumal mterphalangeal joint,

porosis inereases with the march of symptoms and that caloum
returns with remssions and quescence 'This return of calcum
seen as an mcreased density of the trabecule with clearmg of the
spaces between the network, and an improved defintion of the
cortex of the artrcular surface, although the uregulanty of earler
erostons on this surface still persists

Surface erosion, particularly marginal erosion, 1 a typical finding,
1t occurs about the same time as, or sometimes before, cartilage 103s.
This erosive change s not assoctated with a local sclerosis, 1t may
spread to involve the whole surface and may also simulate gouty
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Fiu 51

Fio 49 —Marginel erosion spreading down the meta
carpal Tiead with sublusation
Fio 50 —Dirsloratian without erosion
Fia 51 —Smonth erosion smulating gout
Fio 52 —Sinilar rhenge but resemblance to gout s
less marked
FI6 33 —More extensiye cranon smulating gout

¥o 49
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change, particularly when 1t has been present for a long time, The
edges of an early erosion are quite irregular, “herca«cold erosions
tend to become smooth and sharply
defined, like gouty deposits  Typical
sites for gonty depostts are the distal
and proximal ends of the metacarpal
of the thumb. The Dbest exanyles
of marginal erosion are seen in the
phalangeal joints {see Figs. 45, 16, 47).
ixtensive surface erosion may give
two results—either the irregularities
of neighbourng surfaces fit n to one
another, giving a mortised or dentate
effect, or the surfaces become so
wrregular from partial absorption of
botte that the jomnt is subluxated or
duslocated. The dentate effect 15 not
seen n the metacarpo-phalangeal
jomts, but this is the common site
for supluzation. This dentate ap-
pearance 1s not confined to rheuma-
toid arthnitis but may also be seen
m osteoarthritis. No diffieulty will
be found in differentiating the two
as the other features are so dissinnlar,
Erostve change of the heads of the
2nd to 5th metacarpals frequently
extends for some distance proximally,
particularly down the lateral side of
the head, and 1t appears that these
must be extra-articular, that s be-
yond the capsule (see Figs 49, 50}
Most infective jomnt lesions tend
to form new bone, often at an early
stage, and particularly in the healing
phase, but this is not a prominent
feature of low-grade infections oF
theurmatord arthntis; and the ab-
sence of this feature may be used

Fres 54, 53, 56 " N
) 5;} ° 1 srthut m differentiating this Jesion from
o "
Three m“elsnﬂt,‘: ’::’rm::b" S others which resemble 1t These
T lesons may, however, heal by

anlylosis, a spontaneous cure of the carpal lesion of xhcumntp\d
arthatis by ankylosis 1s quite common m the absence of im-
Before ankylosis can take place the cartilage must

mobilisation ?
Fusion of the bones is

be destroyed and the cortex eroded. C
often complete and the total area of the carpus is much {ed(gcfd.
Ankylosis of the other mmor jamnts of the hand and any major joint
is extremely rare, At this stage the tadiologist may note the signs
of q previously mentioned, but I have observed that the
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BSR 1s still rared and the radiologist 1s permutted to wonder
whether any patient who has had a raised sedimentatton rate for any
period, associated with a marked rheumatoid arthntis, ever regans
the normal sedimentation values The explanation presumably 15
that those who have recovered do not attend hus department

The gical diag of rh d arthritis of the major
jomts 1s often difficult The alterations from the normal are similar
to those described in the minor jomnts  The absence of subchondral
sclerosts and new bone formation are 1mportant negative features
The radiologieal changes are usually not 1n proportion to the physical
deformity or complamt, and sometimes they bear a close resemblance
to tuberculosis  The saving factor in many mstances 1s the multiple
jornt involvement

Jter many years, a rheumatord jont mag show some marginal
Lipping, particularly in the lower limbs, but 1t 1s then 1n the category
of 2 mixed artlintis with a superadded osteoarthritis  The new bone
15 only the response to the mechameal naperfections of the jomnt

Non-speesfie Infective Arthritis *

The relationsiup of this lesion to rheumatoid arthntis s not
known It 1s unhkely that this relationship will be more defined
until more 15 known of rheumatord arthntis The radiologieal
appearance of the lesion resembles rheumatoid arthritis closely n
the early stages. Fewer joints are affected, however, and often only
one jont Resembling rheumatoid arthntis there 1s a tendency to
symmetrical distribution, but 1t 1s more striking radiologically when
only one jont 1s involved on each mde The eathest evidence of
mvelvement 15 usually eartilage lows without the cortical erosion so
typreal of theumatord arthritis  The erostons of articular surfaces
may eause considerable absarption of bone and some sclerosis becomes
evident (see Figs 57, 58, 59) Sometimes a pseudocystic change
extends for some distance beyond the articular surface  Some of
the most typical lesions are found in the carpus, the affected bones
are increased 1n density with cartilage loss and pseudocystic change
extending mto the radins  In moderately advanced lesions there 1s
2 definite and often very marked sclerosis of the affected bones It
extendy deeply 1 subcortieal bone and 1s accompamed by new bone
formation on jomnt margins Both these features are quite unlihe
the ordinary rheumatord change A few of the affected joints show
a slight penosteal reaction of the shafts above or below the arthnitis
(Figs 53, 59) This may appear dunng the stage of osteoporosis
before there 15 any evidenice of cartilage loss or erosion

Osteoarthntis

The diagnosis of osteoarthntis 15 as simple as any which the
radiologist has to make The various features of the condition are
* The special features mentioned as charactenstic of this syndrome Lave not so

far mude 1t pussibla to pick out these cases climically thoy are mnciuded in othes soctions
of the hook under the generie titlo Rheumatoud Aithntw [En ]



Fic 58 Fia. 59

Fics. 57-39 —Non-specific infectino lesions showing the considerable cartilage loss and
marhed sclerosis of subarticular bone
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usually so well defined that confusion with other diseases 1¢ unhkely,
one exception 15 the early Charcot's jomt

In some films the evidence of previous trauma, congemtal
L hity, ! deformity, or infection may still be viable
The osteoarthntis 15 engrafted on this abnormality It 1 then not
uncommon for the whole condition to be labelled osteoarthritis
Evxamples of this are seen 1n the adult with some degree of congenital
dislocation of the hip and n the condition of arthrohatadyus or
prostusio acetabull, the latter i frequently called osteocarthritic
protrusion of the acetabulum, but the osteoarthmtis 15 1 no way
responsible for the protrusion

A concise and i 10n of osteoarthrites
1< not easy, smce the responsibility of predisposmg factors 15 difheult
to apportion  Three of these factors are low-grade sepsis, semle
degeneration and aseptic necrosts  The joint 1 which this difficulty
is manifest 13 the hup 1n the later age-groups It 15 alvo known that
stran and weight-bearmg functions are potent factors and may
mfluence the appearance of the jomt all through the course of the
diease  The influence of stram 13 noticeable 1 the younger patient
osteoarthritis 1s hable to commence early and be the termnal result
in any jomt forced to bear undue stran  This stramn may be
contributed by mechanteal 1mperfection, the result of previous
deformity, or coexistent disease m other part< outside the joint—e g
& scoliosis resulting from an empyema ay produce ostecarthritic
lipping on the coneavity of the spne  Some factors are

{1) Congenital deformiies especially congenital dislocation of
the hip, also congenital coxa vara

(2) Infantile and adol def osteochondnits and osteo-
chondritis dissecans, shipped femornl epiphysis, static lesions

(3) Adult deformity - (a) result of trauma with subluxation
dislocation or fracture, (b) result of trauma or disease of opposite
hmb sith o defectrve gait, {c) engrafted on an infective arthrstis
which may be speaific or non speafic

These groups may be clasufied as secondary osteoarthntis  The
onset appears to depend on the degree of deformity and the cases of
osteoarthnitis in the comparatively young patient can be traced to
this group. Apart from these types there are the degenerative
lesons—the morbus sembs, 1 which the meidence increases pro-
gressively with age. In many mstances some factor from the fiist
series may play a part, for instance trauma, but many cases appear
to be purely degenerative m omgim and these cases can be called
IOmary ostecarthritis. It is m tlus series that predisposing factors
are difficult to assess ‘The radiologeal evidence may be wsufficient
Of confusing It 13 a fact that the mode of onset 1n osteoarthnitis
and the progressive changes are not the same in all patients It
APpears, therefore, that different factors are at work This 1s
agun demonstrated 1n ostecarthritis of the hip For example,
the onset of osteoarthritis in this joint may be shown by the loss
of the cartilage, by the formation of the new bone and by sub-
chondral changes i the bone One of these features may be the

1 el
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and the 1st carpo-metacarpal jomt (Figs. 61, 64)  'Tho displacenent
cansists of & lateral or medial shift of the terminal phalanx on the
mddle phalanx. It 15 very difficult to assess the relative import-
ance of the varous factors winch may initiate the displacement,
Many joints progress to crippling deformity without subluxation,
Subluxation of the hip jomt is common It is an impoertant com-
plhicatton, as 1t appears to be dificult to check and impossible to
correct I have never seen a film showing subluxation whicl was
afterwards teduced as the result of treatment. The mechanjeal
efficiency of the jomnt must be reduced by this displacement and this,
no doubt, stimulates further osteoarthritic changes  The subluzation
18 seent on the film as an outward displacement of the femoral head;
at the same tume a crescent-shaped deposit of bone forms in the
acetabulum, m the site previously occupied by the head, It 15 not
possible to determine radiologically whether the head moves oat
and is replaced by this bone or whether the bone forms and pushes
the head laterally. In the moderately advanced disease the onter
half of the acetabulum now becomes deformed, the roof 1s flattencd,
or even directed outwards with some upward displacement of the
femoral head .
Cavitafion.—A pecubar feature of osteoarthritis in certain situa-
tions 15 cavitation of bone It 15 a reasonable supposition that these
cavities are the result of defective nutntion of slow onset  The best
examples of this condition are seen in the hip joint At operation
they consist of pseudoeystic areas They are found in both the
femoral head and acetabulum  Very large cavities are found in the
acetnbulum and these may cause an error mn diagnosis, espeeratly
the presence of a single cavity  On the film the Jesion 15 represented
by a dark creular area which may be as large as o halficrown  Av
error will not be made if the possibility of very large cavities 15
known and other evidence of osteoarthritis is recognised in the
jownt this 15 usually present at this time It should also be recog-
nized that cavitation of bone 1s sometimes the first and only evidence
of early osteoarthritis
Ca\s'ltauon is rare m other jonts It may occasionally be xein
m the patella and clsewhere. It 15 more common than is gcneml}:
recogmsed 1n the shoulder jomt  In this region the cavities are vcll)
small and less numerous than m the lap  Pitting of the hend of the
humerus 15 quite common n ostecarthntis o.f the shoulder hutls
usually 1gnored, but it 18 frequently the only evidence of ostcoa;-t nelsi
of this jomt. New bone formation or other osteoarthritic crangq'
are quite rare Osteoarthmtic signs are common n the \\cro\md
clavicular joint They are present so often in films of supplasee
osteoarthrtis of the shoulder that many radiologists must m;'
wondered whether the clmician was tracmg the symptoms to the
T ble joint.
eSI:S?crl‘:;ustof subarticular bone 13 a common feature It 3 002'
stantly found 1n the np joint when the disease is moderately ad;_m::iu:
Tt 1s always associated with cartilage loss and other features of of teor
arthritis are usmally present. It extends fawcly deeply m




EADIOLOGY IN ARTHRITIS 179

acetabulum and also involves the femoral head. The distmbution
of the sclerosis corresponds with the areas of cavitation and both
are frequently present in the same patient

The distal end of the carpal scaphod articulates with the
multangulum major and munor, sclerosis of the surfaces of this
articulation 15 common 1n osteoarthritis, the sclerosis 1s often ex-
tremely dense; 1t 15 accompanied by loss of cartilage, but there may
be no other evidence of osteoarthritis 1n the carpus The sclerosis
of bone, partrcularly that type found in the acetabulum, may be
put fornard as evidence that
the major factor in causation
of ostecarthntis 1s defective
nutrition

There are also other features
m the X.ray appearance and
chnical course of osteoarthritis
that are found in aseptic ne
crosts (Fig, 67)  Ifat s assumed
that the xtiology of these con-
ditions 15 the same, 1t 1s dfficult
toexplain the extensive changes
m the acetabulum n osteo-
arthritis 1t 1s known that the
blood supply of the femoral
bead is not good and facilities
for a secondary circulation are
lacking  In order to explam

the radiological appearances m Tie 67
the acetabulum 1t must be as- Aseptic necross of the femoiul head
sumed that the blood supply to following fracture

this region 1s also restricted
since the changes extend deeply in the bone and are not wecondary
to the condition of the femoral head It 13 probable that a defective
blood supply 15 the true explanation m the acetabulum, but 1t 15
difficult to prove

Alteration 1n shape of articular surjace —The hip jomnt ts again the
site of a deformity which 1s rarely found elsewhere The femoral
head becomes flattened and there may be some sarus  The femoral
neck also becomes thickened by orgamsation of subperiosteal bone
mainly on the medial side of the neck The end result simulates the
deformity of late Perthe’s Diseasc or shpped epiphysts and may lead
the examuner to believe erroneously that the patient has suffered from
one of these conditions 1 the past

Gout

The radiological diagnosis depends upon the fact that sodmum
buurate 15 deposited 1 the bones and that these deposits are not
opaque to X-rays The deposit appears as a cavity 1n the bone, the
walls of which are smooth and denser than normal, the clear definition
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of the deposit 15 a characterstic feature, These deposits give a
punched-out appearance i the phalanges and metacarpals and 2
spotty appearance in the carpals—as they are not usually seen in
profile

The situation of the deposits 13 another feature of the disease.
They are frequently on the margmn of the articular surface or some
distance from 1t and less often on the surface of the joint A careful

'

..

Fua 69 Fre 70 Fre 72
Fics. 66-73 —Gouty deposits i various stages

v its,
examination of the films will demonstrate ‘that many deposits,
p:rtlculm-ly in the advanced lesions, are outside the capsule o.!; ﬂ:)!;_
joint. A soft-tissue swelling 15 often v;e.zb]‘c on tt)hetﬁix;; at t!w‘m e of

eposit and 1t 15 necessary to r ha 2 g
gxainposm of gout cannot be made 1f deposits are in soft mcule, but] :Z}
in bone It has been mentioned before that a deposit at f]xe enc o]
the Ist metacarpal is very common  Destruction of carti a]ge ‘ihcn
an carly feature of the condition. The joint 1s narrowed eai Jex; ‘on!\'
there are topln on the articular surface, it 1s presgrvel'ho the;e
shightly narrowed m mar&y c}:]mes t}xtth sverf); I:rge ((}!;lrégf?efh‘gnc?n P

argmal or beyond the joint surfaces.
it‘;;hu“; mg very rare, tjl’)e calerum appeats as dense hum?genesus ggxc‘l‘(:
1n soft tissue and the bony lestons are usually advance e
advanced cases of geuty arthritis display a superficial rese‘o:‘a nee
to multiple chondromata and some early lesions huvcﬂu Cntiatmg
semblance to rheumatoid arthritis An wmportant du etm s
feature 15 that rheumatoid arthntis frequently causes osteopo
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but gout never does. The lesions of gout 1n a major joint seldom bear
diagnostie features, and the diagnowis 13 rarely made in the X-ray

Fie 74

Gouty deposits i the carpus

department. The diagnosis 1s also difficult
mn those patients with gouty symptoms
without frank arthrtic changes In both
instances » diagnosis of gout may occa-
wwonally be made by finding typieal gouty
erosions in the haud, even n the absence of
clinical signs or symptoms 1n these parts

Spondylitis Ankylopoietica

The diagnosis of ankylosing spondylitis,
once the spine shows caleification of liga-
ments, is easy, It 1s only necessary to

. Fra 75
differentiate between caloified ligaments co
an<§ the osteophytic outgrowths of osteo- :;"""’ "“‘“]“‘:e M?‘
arthet he central deposts
o ';‘mts ’flhe age of the patient 1s often and the preudo eystic
at need be known to differentiate the appearance  of  the
tno conditions  As in rheumatoid arthritis terminal phalanx
there are gaps 1n our accumulated know- whteh 1 unlike gout

ledge which have not been filled It has
been shown, and not sertously disputed, that the earliest lesion 1s 1n
the sacro-thac joints ~ Some of the unanswered questions mght be

{1) What percentage of the sacro-thac infections progress to spinal
nvolvement ?

{2) In a lesion which has all the appearances of an infection (in
sacro thac joints), why are both jonts so often affected
simultancously ¢ If 1t 15 demed that the lesion 1s infective
1n origin, then 1t 1s remarkable that the differentiation from
another known wnfection (tubereulosis) in this joint 1s made
with the greatest dufficulty

(3) dre there two types of sacro-hac jowt lesion, one of which
precedes spondyhtis and the other does not but remains
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localised and accounts for the sclerosing lesions m this
region ?

(4} What 15 the explanation of the fact that some patients with
saero-iliac changes exhibit a very high sedimentation rate,
whereas 1n others the rate 1s unaltered, although both types
have the same radiological appearance ?

In ankylosing spondylitis climcal symptoms and signs may often
be found 1n many joints, but the radiological changes are usually
confined to the sacro-hacs, the intervertebral facets, the costo-
transverse, the costovertebral and hip joints. Clnical signs m the
smaller joints may only show radrol Ity as a speckled 1
of the bones, 1if erosion takes place, then 1t resembles that of rheuma-
toid arthritis very closely In addition to these features there 1s
sometimes a peculiar erosion followed by calcifieation of ligaments
which obhterates the pubte symphysis and a superficial osteitis with
condensation and irregulanty of the cortex of the tuber ischii and
nferior surface of the os calers.

The sacro-1hac joint disease 1s nearly always bilateral at the first
examnation, 1t may be more advanced on one side and careful
examination 18 sometimes necessary to detect the bilateral lesion
In a few cases 1t is unilateral and rematns so. In order to detect the
earliest manifestations of 1involvement, all the refinements of expert
radiography are required  These early changes constst of an rregu-
lerity of the articular surfaces due to an erosive change which is
comparatively superfiaal Later the white Ime of the articular
surface disappears, the erosive change then extends for a short
distanee in subartieular bone  This extenston 1s limited or defined by
a zone of sclerosts, thns sclerosis 1s a useful diagnostic feature since it
removes any doubt that the jomt ts involved The course of the
lesion now depends upon the activity of the process. Sornc lestons
remain stationary for a long period, others progress In either case,
alteration of the radiological picture 1s a slow process It is usoally

necessary to wait six months before a useful opinton can be expressed
N : -- be-ee bean edvapce of erosion,

ys structure of the

he spine becomes
1ge can be demon-

strated in the intervertebral hgaments or tacels. .I‘ne ca\eifxcy’\':htxq‘\(
higaments 1s described in the chapter on Spondylitis Ankylopoictre?

Differential Diagnosis

C4 1 etee ok oame tupe 1 theit
‘ew conditions
» 1n dufferential
e soparate the
10n3, l\owevc’r:
may have caused symptoms which resemble rheutiauism, particulardy

pamn  Syphilis and tumours are examples of such diseases



EADIOLOGY IN ARTHRITIS 183
Syphilis
The X-ray appearance of a Charcot’s joint may resemble osteo-
arthritis very closely This 1s & very real difficulty 1n the early
Charcot’s jomnt but not many early cases are seen n any X-ray
department  The most useful feature in differentiating the con-
dition 19 the presence of some subluxation of the jomt This may be
only shght in degree but 1t should 1mpress the examiner as 1t 1s not a
feature of early osteoarthritis except m the phalanges For example,
the film of a knee may show an unusual width of the joint space on one
side with a few loose bodies, the examner should at once exclude
syphilis, especially 1f there 1 any sclerosis of subarticular bone  In
the moderately advanced diseace these three features—subluvation,
selerosis and new bone formation—are increased, particularly thelatter,
and it should be noted that this bone may extend beyond the joint
¢ e . e B S e T

trabeculation of the medulla 1s disorganised,  As a result of persistent
ertostitts the shaft may increase in width by orgamsation of periosteal
layers and as these layers vary in width the outline of the shaft
becomes uneven  Occastonally the osteitis of the shaft extends to
the end of the bone and involves the joint The patient may then
present chinical and radiographitc evidence simulating a rheumatie
jomnt, the radiological clue to the origin of the symptoms 1s the
Tecogmtion of the fact that the disease 15 primarily 1 the shaft of the
bone and the involyement of the yomt 15 a direct spread

Tumours

Primary growths and secondary deposits are recurring features in
an X-ray department The primary tumours are frequently deeply
situated and they are less common than the secondanes  The latter
are the usual osteoplastic and osteolytic forms The osteoplastic
type 15 relatively but not absolutely more common, as the primary
growth which supplies these secondaries may easily escape 1 a
chmeal exammation

Paget’s Disease

Paget’s Disease 1s usually pamless and many cases are found 1n
Toutine examinations without symptoms referable to the affected
Teglon Three varieties of lesion may cause pain  These are—the
vertebral involvement with collapse of a body, the Paget's Disease
which becomes sarcomatous, and the type which affects the hip jount
and causes arthritis The sarcomatous degeneration 1 Paget's
Dicense 15 readily recogmsed 1f the possibihity of such a change has
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not been forgotten: it 1s almost mvanably an osteolytic lesion and js
common at the lower end of the femur.

The arthntis of Paget’s Disease 1s not often deserbed. Tt s
almost confined to weight-bearing joints and is most commonly found
tn the hip  Both the acetabulum and the femoral head are usually
affected before arthritic change occurs. The femoral head may he
enlarged and flattened with a coxa vara The cartilage space i3
narrowed as in osteoarthritis, The condition may cause considerable
pamn

Tuberculosis

The age incidence of jomnt tuberculosis is below that of rheuniaticm,
except for Still's Disease.  There 15 no similanity between the ordinary

Fio 76

Tubereulows of the carpus

case of osteoarthntis or gout, and tuberculosis. A real d|fﬁ'§u!l)l'nlts
the differentiation of tuberculosts and the solitary rheumut?]l ’aone.
It may happen that a definite conclusion cannot be reache IM:1 e
radiologieal exammation.  Both lesions pass through the snméa Stx i‘.
of osteoporosts, cartilage loss and snrfnce[eroslc;x ‘l:he firs Pl
formation which the radiologist req rom the g
how many Jonts are affected  This information may at once exclude
tuberculosis e

The relative incrdence m va
and rheumatism, the common
hip, knee, shoulder and elbon ,
urg rarely affected in the adult The type of tubex:culous ]t‘;mts‘l:rl;
resembles the rheumatoid or non-specific arthritis 1¢ ]m'cturco
advancing and presumably less active disease  The typreal ps

- Tharg
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jomt tuberenlosis 1s one of local osteoporosis with a vamshing cortex
accompanied by subcortical erosion of varying degree (Fig 76)
These erostons may assume a punched-out form with an ill-defined
edge, and this feature may be almost diagnostic of tuberculoss,
particularly in the shoulder and knee  Sequestra form in tubercalosis
but are never seen i rheumatism

Perthe’s disease_and slipped epiphyss may be nustaken for
tubereulosts climcally, but they occur at a time when rheumatic
lesions are rare in the lp Joint ~ They frequently lead to a deformity
which predisposes to early osteoarthritis {see Osteoarthritis)

The radiological picture of osteockondntis dissecans 1s easily
recognised  The lestons may occur in the knee, elbow, ankle and hip,
other joints are very rarely affected The most common mte 13 the
anterior aspect of the medial condyle of the femur in the young adult
The film shows a saucer-shaped depression in the condyle Ths
depression contains a segment of bone of increased density, which
may be fragmented, 1t 15 considerably smaller than its sochet At
some time these fragments tend to be extruded and form loose bodies
The condition usually follows trauma and the patient may be seen at
any stage during the course of the lesson  The septic joint 1s not often
seen m the X.ray department The clinical history and signs are
usually suffictent to rule out other possibilities The radiological
course 13 rapid, with loss of cartilage over the whole articular surface
in a few weeks Osteoporosts 1s imtense, followed by subluxation
and new bone formation, the latter occurs at a much earlier stage
than 1s seen in any other lesion

The adult form of a congemtal and familial dy strophy of cartilage
and bone—Morquio’s Disease, or chondro-osteodystrophy—may re-
semble rheumatic conditions There have, however, only been three of
these pattents m one rheumatic clinc in fifteen years The dystrophy
of the cartilage of the epiphyses accounts for the joint deformittes and
the lesions bear some resemblance to osteochondntrs  The vertebra
are flattened (platyspondyl), the vertebral surfaces are rrregular,
and the dise spaces much narrowed.

F. CaMrBELL GOLDING



CHAPTER X

ZTIOLOGY AND PATHOLOGY OF RHEUMATIC
FEVER

ZEtiology of Rheumatic Fever

ESPITE many years of intensive resgarch, the ztiological
problem of rheumatic fever still awaits solution. Certain
predisposing causes are well known  Climate appears to exert

a profound mfluence upon the meadence of this disease, the tropics
being relatively free, whilst the temperate zones show a high attack
rate A positive famtly hustory 1s present in from 18-70 per cent
according to a vanety of authors Many chncians testify as to the
deleterious effects of damp, exposure and unaccustomed work under
arduous conditions Copeman’s experiences (1944) are interesting
with regard to this last condition

Malnutrition has been considered by Rinchart (1943), especially
with regard to vitamin C deficiency, and, though the evidence is not
conclusive, few will deny that malnutrition 1s an mportant con-
tributing factor n the production of tiis disease. The most strikmg
predisposing cause appears to be poverty. Coburn gives the ratio of
twenty poorer-class cluldren to oue better-class chiid in New York
City. A simtlar ratio has been reported by numerous other workers,
whilst Morris and Titmuss (1942) give an interesting survey of
England  Poverty acts through a combination of malnutrition, }md
damp houses, and possibly greater opportumty for cross-infection
The largest number of cases occurs in the late winter and spring, at
a time during which bodily resistance is unusually low, and upper
respiratory 1nfections common

Many authors, meluding Alison Glover, have remarked on the
decliung inctdence of rheumatic fever, and there 1s no doubt a very
remarkable difference has appeared durmg the last twenty years

The cltnical aspects of this dicease—pyresia, sneating, malaise,
leucocytosts, hot swollen joints, and the cardiac lesions—have led
many to believe that the problem was simply that 'of wolating the
speaific infective agent The search for an organism capable of
fulfillmg Koch's postulates has been unremitting, though fruitfess up

e present trme
0 tIlz “pcmld be tedious to record the clarms of many workers to have
1solated the speafic organism, Poynton and Pam’s d\plocuccu;
enjoyed the greatest vogue. but even that has now been consxgnte
to the lmbo of the forgotten Many efforts to induce rheumatic
fever 1 anmmals have been made, but the identity of the verous
lestons produced has never becn proved It 15 possible that th;
hrstolagreal reaction to the rhenmatic stimulus may differ in man anc
ammals, thus providing an explanation of this previous anomaly.
186
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Riches and Gregory (1943) expermmenting with serum stckness mn
rabbits noted 1n some cases cardiac lesions that closely resembled
those of rheumatic carditis Boots and Swift (1923) examined
synovial finid from cases of rheumatie fever and from cases of serum
sickness and concluded that the two were indistingmishable  Rinehart
el al {1934) reported that gunea-pigs on a vitamin C deficient diet
mnfected with gninea-pig hemolytic streptococer developed cardiac
and articular Jesions which they felt bore a very close resemblance to
those found 1n rheumatic fever Some of the ammals even produced
subcutaneous nodules This work has been subject to considerable
controversy, but the authors still namtain their contention

Numerous bacteria have been obtamned by post-mortem examina-
tion of cases of rheumatic fever, but the careful technique of Green
(1939) by which he grew hemolytic streptococer fiom the heart
valves but not the heart blood 1n eight out of mine cases. and the fact
that these strains m the five cases tested were the same as found m
the throat appeared convincing  However, Angevine ef al (1940) in
a very careful mvestigation of twenty-two cases could not confirm
these findings, whilst Swift (1944} 15 i agreement with this last
author, Rantz et al (1943) regard the different strains of haemoly tic
streptococer as a factor, and think that the reinfection with a different
stratn may take place m some cases of acute rheumatism  This work
will néed confirmation, but introduces a new angle m thts difficult
subject and 15 of constderable interest

The fallure to mermunate a bactenum led to the search for
@ virus, either as a direct mfective agent or as a contributing
factor. ' Schlesinger et @l (1935) by the use of high-speed centri-
fuga) b 1 h evudates particles morphologe
ally siilar to elementary bodtes of known viruses NSuspensions
Prepared from these particles were agglutinated by sera from patients
suﬁermg from theumatic fever Suspensions of particles obtasmed
from non-rheumatic sources were not agglutinated This evidence
was suggestive and in lLine with the known behaviour of virus
8uspensions and 1mmune serum This work was extended by
Eagles, Evans, Fisher and Keith (1939), with confirmation of
the original results and the additional information that these
particles conld be found in rhenmatord arthritis and chorea, though
i a small proportion of cases  Particles from non-rheumatic sources
were not agglutinated by these means Further work by Eagles
and Bradley whilst confirming the existence of this phenomenon n a
sigmficant number of cases was unable to establish its mportance,
a3 admimistration of the alleged virus by & number of different routes
failed to infect rhesus monkeys Tlis work s mnteresting and
apparently the lack of defimte infective properties should be explamned
I two ways  Firstly, that the virns 13 present but 1s non-infectious
o%ing to the animal bemg unsuitable  Secondly, by analogy with
certam other diseases, notably yellow fever The preciptinogen
found n’the serum of yellow-fever cases has been shown by in-
fectinity tests not to be the virns, though 1t produced a spectfic
reaction with yellow-fever sera
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a tie fever, and there 15 no doubt a very

remarkable difference has appeared during the last twenty years,

The chmeal aspects of this dsease—pyresia, sweatmg, malaise,
lencoeytosis, hot swollen joints, and the cardime lesions—have led
many to beheve that tlie prablem was simply that of isolating thei
specific infective agent. Tho search for an organism ca)?ah)e o
fulfilling Koch’s postulates has been unrenutting, thongh fruitless up
to the present time

Tt would be tedious to record the claims of many workers to have
wolated the specific organism, Poynton and Pan’s dmlocg)cclx;
enjoyed the greatest vogne, but even that has now been c-ons!gnf
1o the limbo of the forgotten Many efforts to induce rheumait
fever in antmals have been made, but the identity o‘f the vano;::
Jesions produced has never been proved. It 1s possible that tml
fstological reaction to the rheumatic stmulus may differ in man a‘ ¢
ammals, thus providing an explanation of this previous anomaly.
185
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Riches and Gregory (1943} expenmenting with serum sickness m
rabbits noted 1n some cases eardiac lesions that closely resembled
thoce of rheumatic carditts Boots and Swift (1923) exammed
synovial fluid from cases of rheumatic fever and from cases of serum
sickness and concluded that the two were indistinguishable  Rinehart
et al (1934) reported that guinea-pigs on a vitammn C deficient diet
infected with guinea-pig hemolytic streptococer developed cardiac
and articular lesions which they felt bore a very close resemblance to
those found 1n rheumatic fever Some of the ammals even produced
subcutaneous nodules This work has been subject to considerable
controversy, but the authors still maintarn their contention
Numerous bacteria have been obtained by post-mortem examma-
tion of cases of rheumatic fever, but the careful techmque of Green
(1939} by which he grew hamolytic streptococa from the heart
valves but not the heart blood in eight out of nme cases. and the fact
that these stramns in the five cases tested were the same as found n
the throat appeared convineing  However, Angevine ef al (1940) m
a very careful investigation of twenty-two cases could not confirm
these findings, wlnlst Swift (1943) 15 m agreement with thus last
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subject and 1s of considerable interest

The falure to incrmminate a bacterum led to the search for
& virus, either as a direct nfective agent or as a contrtbuting
factor  Schlesinger ef af (1935) by the use of Mmgh-speed centri-
fugalisation obtained from rheumatic exudates particles morphologi
cally similar to elementary bodies of hnown viruses Suspensions
Prepared from these particles were agglutinated by sera from patrents
sullering from rheumatic fever Suspensions of particles obtained
from non-rheumatic sources were not agglutinated Tlus evidence
%as suggestive and i line with the hnown behaviour of virus
suspenstons and immune serum This work was extended by
Eagles. Evans, Fisher and Keith (1939), with confirmation of
the onginal results and the additional mnformation that these
Particles could be found 1n rheumatowd arthritis and chorea, though
in a small proportion of cases. Particles from non-rheumatie sources
were not agglutinated by these means Further work by Eagles
and Bradley whulst confi the of this ph wa
significant number of cases was unable to establish its importance
as administration of the alleged virus by a number of different 1outes
falled to infect rhesus monkeys Tius work s interesting and
apparently +* - 4t [P '
mtwo way;
oving to tl '
certamn other aiseases, DOLALIY  FEUOW JLALL Bau petipecssegin
found 1n the serum of yellow-fever cases has been shown by -
fectimy tests not to be the virus, though it produced a specifie
Teaction with yellow -fover scra
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The observations of Copeman (1944) are of wmterest in connection
with the theory of direct mnfection  This worker was able to ohserve
a Jarge body of soldiers stationed 1n the desert, and the appearance of
forty-two cases of rheumatie fever amengst them. Ten of these
cases gave histories of previous nttacks, the shortest period of which
was two years previously and the longest fifteen years. Thirty-tuo
cases suffered a first attack  The signsficant part of this survey was
that except for crossing India fourteen months previously theso
patients had had no urban contacts for two years. The first case of
rheumatic fever admutted to hospital was a first attack, and was the
only case reported from the umt The possibilities avalable to
explain these cases is either that the infectious agent is able to lie
dormant for years, or that no spectfic infectious gentre.vﬁ{s(s, the
syne o b ol odinn

the .
with the discase, and certamn other features have of recent years

caused an mereasing number of workers to believe that this disorder
may eventually prove to be a pattern-reaction to a vanety of stimuli
Considerable evidence 1s now avarable to suggest that the henmolytie
streptococer play an important part in the production of rhenmatic
fever Coburn beleves that heredity and environment ecombine to
produce mdividunls who do not handle hemolytic streptococeal
mfections m the normal manner It 1s beheved that there 15 a slow
or altered immune response to the prnimary infeetion which results
mn sensitisation of the reticulo-endothelal system. Later econtact
of the antigen and cell fixed antibody produces an abnormal reucnton
within the cell, leading to the characteristic changes of rheumatic
fever .

¢ ii very frequent clmical finding in cases of rheumahie fever 15;;
history of a previous upper respiratory infection otourring }?ur{ to
several weeks prior to the onset  This “lag period” though z!\; b
a wide scatter is usually 10-21 days, and it 1s during this time tha -
13 decided whether rheumatic fever shall appear, If mformm‘;oa o
to tlus pomnt 15 available 1t will practicaily invariably be foun ';l\e
the preceding infection resulted from hemolytic st{epto?ucF\;e o
*‘lag period”" is of great interest asit 1s just the pc.n'odlo mlxtimy.
15 required by certain other antigens to produce ch.mcn [se)ns oy,
The evidence for an allergie factor in the production of r_zeue'md
fever has been summansed by Levinthal (1939). An t1;1&:: t‘l\an
sensttivity of rheumatic fever patients to the endotoxin ‘mh\?(‘men
to the exotoxin of hamolytic streptococei has been shm‘m{ )ver' e
(1942) Ths worker found that 200 cases of rheumn})m.‘exer oy
200 control cases showed respectively 248 per cent. and ..;!.4 o i
of reactors to exotoxin  ‘The theumatte groups showed 7{ a peconlral
of reactors to endotoxin compared with 23-3 per cent of the
gm‘(?:wmplucal Iocalisation of this disease is broadly c‘*or.re]n}tﬂ%l‘u‘r:la]l‘
the str;ptococcal carrier rate  Swift {1942) hasshownin m;"n“throat
eases that recurrences of rheumatic fever are uncommon whe
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swabs are free from hamolytic streptococes, but become common
when this orgamism 1s present Serological Investigations are not
convinemng, but papers have appeared suggesting that the rmmune
response 15 slow not only m the O antistreptolysins and antifibrino-
Iysms but more partrcularly m the type specific ant1-M precipitins
Bwift 1944)
The United States Forces on war mobihisation experienced an
d d wave of strep 1 infections and, concurrently
with this, rheumatie fever became a most serious forn of wastage
Endence. ated in the next chapter. showed that if the streptococcal
mfectron rate was substantially reduced by sutphonannde prophylaxs
the theumatic-fever rate fell pary passu~ Additionally 1f quiescent
cases of rheumatic fever were gven neart 1ooc ) ith

le
- wwus w1 LIS were submtied to Gnfbth's typing
No particular stram or stramns was shown to be assocmated with
theumatic fever, the predominant strains found from such cases vaned
in different parts of the country a> did the prevahng types of
streptococes  Successful as were the workers in the Umted States
m collectng information correlating streptococeal nfeetion with
theumatie fever, their inguines traced one fact that revealed the
mconipleteness of tlus ztiologieal standpont  Camps 1 the north
revealed o strikingly increased meidence of rheumatic fever aver
amps 1 the south Al camps were composed of men selected at
Tandom from all parte of the country, so that susceptibles m each
camp would have been approxmmately equal m number The food
2nd environnental conditions were approxmately stmlar  Strepto
coceal gllness showed much the same type of wcidence, and the
Predomunant types (17, 19 end 30) were found equally m the north
and south camps  Some factor as yet not traced was at work  this
unhnown factor ta~- - t
the moment m .
It appears 1
Are necessary £t . pavwucuiul Of theumatic fever
(1} An mfection of the upper respratory tract with hmemelytie
streptococer
@A ptible hereditary bac) 1
(3) Meteorology in some mstances
{#) An x factor

Thewuat 1

iy e v o Lapavie o1 tttating the rheumatic process

Pathology of Rheumatic Fever

The modern view of this condtion envisages widespread changes
mvolving ehinieally or subeltntcally numerous bodily structures; many
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of these changes are reversible, and discermble only by searching
exammation at post-mortem  Two main lesions dominate the scene,
firstly the Aschoff body and secondly vascular lesions The Aschoff
nodule 1s derived from a focus of fibrinoid degencration of connective
tissue which later undergoes necrosis The histology of this body
depends largely upon the time during which 1t has been present. In
the fully developed nodule there are four main zones,

(1) The centre 1s composed of & small amount of necrotic material

(2) Around the centre are found the Aschoff cells, large, with one or
several nueler, with a cytoplasm showing ragged edges The
cells, often scanty, and not always seen 1n the carly stages, con-
stitute the characteristic cytological feature of the lesion The
ongin of the Aschoff cell 13 disputed, but 1t 1s probably from the
retienlo-endothehal system

(3) The third zone contans lymphocytes and plasma cells, on occasion
polymorphonuclear cells occur

(4) A varmble degree of fibroblastic reaction 1s present at the periphery
of the lesion

The vascular changes are in the nature of a panarterttic The
affected vessel 1s thickened and 15 surrounded by a cellular matns
contaiming  polymorphonuelear and endothelial cells. The vessel
endothelium 1s swollen and separated from the wall by fibrin  The
serous membranes, 1n particular the synovial membra}nes, sho“, a‘reas

seen wlulst other areas may merely show areas ol necrosyy v

microscopic changes are completely msufficient to explain the cardiac
falure and pathological methods are not adequate to show the
degree of myocardial damage  The valves are congested and cedema-
tous, with rheumatic vegetations attached a few millimetres avay
from their free borders at the hine of apposition. Microseopy revea’s
rather atypical Aschoff bodies, later secondary fibrosis may resulb
with the formation of an incompetent or stenotic valve.
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CHAPTER XI

THE DIAGNOSIS AND TREATMENT OF
RHEUMATIC FEVER

LINICALLY the effects of rheumatic fever may be manifest
four ways, firstly as a gencral iliness, secondly as an articular
complamt, thirdly as a cardiac disease, and fourthly, but

rarely, with symptoms and signs suggestive of disease mn other
systems

The symptoms of the general illness are n no way specific and
alone are insufficient. except 1n a case with a defimte history of old
rheumatic fever, to establish a dwgnosis, Signs and symptoms
related to systems other than the heart or joints, i.e. plennsy, are of
hittle help 1n diagnosis and may prove extremely misleading

The articular mantfestations usually exhibit a fauwly strnking
climeal picture, but unfortunately except from a symptomatie view-
powmt are of little importance as compared with the often msidious,
asymptomatic and frequently lethal cardiac lesions Thus from a
diagnostic angle a vitally important type of heart disease mny depend
for its dragnosis upon an inconstant pattern of articular signs and
symptoms

That the situation 1s unfortunate, to say the least, 1 reyealed
by assessment of cases of fully developed rheumatic heart disease
Rheumatic heart disease has been shown by histological methods to
be the cause of mutral stenosts 1n 95 per cent. of cases, and yet i 2
sertes of these patients 1s questioned only about 30 per cent. will gve
a history of unmistakable rheumatic fever, a further 20 per cent of
probable rheumatic fever, and perhaps another 10 per cent. a ustory
of chorea, these figures show considerable variation in the practice
of dufferent cardrologists, but 1t must be remembered that they are
compiled n retrospect, when the dignosis is obvious, and \311\
unconsciously biased m a positive direction. The 'concluamn 13
mescapable that i many cases the imtial and sometimes the sud-
sequent attack of rheumatic fever escapes diagnosis, either befl‘}“se
medical attention 1s not thought necessary, or because the attack does
not correspond to any well-defined clinrcal picture. e

A further serious flaw 1n our knowledge of this complaint is its
merdence not only as a chnical state, but as & subclmreal 1Hnte§iss.
A recent paper by Hall and Anderson (1943) is pertinent (0! bt
mquiry  These workers examuned 112 hearts without cllmc;l. .
dence ‘of rheumatic heart discase, or other gross lesion, and M“"m
to demonstrate macroscopic and nucroscopic evidence of rheumf:es
lesions of the mitral valve or its vienmty in two-thirds of Milar
Karsner (quoted by Parkinson, 1945) appgrently arnved I]‘L}‘g?}‘“}lnd
conclusions though m a smaller proportion of cases. e Tangs
Anderson write* “Just as the pleural scars at the apices of the
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are the ‘vaccination marks’ which indicate immunity to tuberculosts,
so the mimmal valvular lesions, and microscopie hyperergic changes
in the heart mostly ndicate immunity to rheumatie fever resulting
from previous subchmeal infections 7

This suggestion that the greater part of the population is com-
paratively immune yet has suffered a mimimal infection, 1 hine with
the well-known sequence of events in human tuberculosts, appears to
be estremely valuable

Confirmation of this work on a large scale would help to explamn
the greatest stumblmg block i the acceptation of the theory of an
ntimate relationship between infection with hemolytre streptoccoc
and rheumatic fever The conception that rheumatic fever 15 only
an expresston of a quantitative difference n reaction to heemolytic
streptoceocal tnfection rather than a qualtative difference to this
stimulus obviously removes many difficulties Smmilarly such a
conception helps to explam the remarkably vaned chmecal prcture,
and 1n particular the fully developed case of rheumatic heart disease
with no hustery of illness

‘That the diagnostic net should not be flung too wide 1s mdicated
by several follow-up mvestigations of children complamning of
“growing pamns"—Hawksley (1938) Shapiro (1938), Hubble (1543)
These authors showed that only a punute proportion of children
complaming of this type of pam developed rheumatic heart disease

The age ineidence of rheumatic fever 1s of some belp mn diagnosis
Very rare before the age of three, 1t reaches 1ts maxumum inadence
at the ages of eight to twelve and then dechnes Nowadays adult
rheumatic fever 13 relatively more contmon than formerly

Clinical Picture

As has been previously mentioned the diagnosis except in
*classical”” cases may be a matter of considerable difliculty  There
18 1o one pathognomonie sign or laboratory test

The onset usually oceurs from a few days to some three weeks
following & sore throat Tius feature may be absent The onset
may be acute or msudious  Usually there 15 pamn or <tiifness i one or
several joints, a moderate pyrexia associated with a tachycardia not
&ecounted for by the height of the fever, accompanted by excessive
rerspization, which is stated by some ¢l to have a ch 15t1e

our

The affected jonts are vsually those of the knees, ankles, shoulders
and wrists, bug the hips, elbows and small joints of the hands and feet
are not infrequently involved  The affected joint 15 hot, swollen, red
and tender, and movement causes considerable pan, the subjective
8Igns, especially the tenderness, are usually considerably more
Promunent than the objective signs  The polyarthritis 1s character-
stieally migatory, the affected jont becorming elimeally normal in
80 to ten days Not infrequently, in the untreated case, a jomnt
whieh has become normal may exlubit one or more recrudescences
In the Average case several joints are affected at the same time, and
the process 1s not himited to any particnlar pattern of jownts or to

13
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any particular joint  Atypical artrenlar involvement oceurs not in-
frequently. and 1n some cases the resemblance to rheumatoid arthritis
may be considerable, prolonged observations wiil usually solve a
difficulty of tlus nature

The fever may be high (usual range 100°~104° F.), 1t 1s irregular
and atypical. responding with considerable rapidity to salicylates.
The older clinicians described frequent drenching sweats, but these
do not appear to form so frequent a component of the clinical picture
as formerly.

Tachycardia is invariable, and even when the temperatare
responds to sahicylates, the tachycardia tends to remain unabated
Loss of weight appears n a number of the more severely ill patients
and may be marked espectally in children  Epistaxis occurs in some
cases, and sometimes marked pallor oecurs in the course of the illness
Complaints of general debility, fatigue and anorexia are common.
The question of pulmonary lesions in rheumatic fever has been the
cause of much controversy, as in the rare cases where post-mortem
evidence 15 obtained the histology 1s difficult to interpret. Rbeumatic
pleurisy appears to be a defimte entity (Paul, 1928); 1t is usually dry
in type, but 1n fatal cases, probably due to concomtant heart faiture,
it 1s frequently wet

Hadfield (1938) has deseribed what he regards as a characteristic
lesion of massive pulmonary consohdation oceurnng dunng the stage
of carditis—these lesions appear at least mn the earler stages to be
trangient (Coburn, 1931). Some excellent micropliotographs of the
lesions with a discussion of the wxtiology are given by Rich and
Gregory (1943).

Two further festations remain for ideration, nodule§ and
skin lesions The incidence of these vartes remarkably in published
series The skin lesions are treated m a separate chapter and it
suffices to say that they include erythema r‘mdof:zm, erythﬁ‘:‘r:

as the true rheumatic eruption ‘'Lhe lesions are beueiiu “l’;c“u
related to ncreased capillary permeability. The subject has bee
reviewed by Keil (1935). . 4
Rheumatic nodules are lesions of considerable lmporm.mci '\“}]
fortunately their tendency to occur omly i the more scnol\;s I‘ro:ﬂ
cases reduces thewr valve m diagnosis, Usuaﬂ'y varying inns:nmfully
\gers,

arsly,
tendon sheuatns, o proases el"l’]’
Hy up to one hundred may ‘;

of up te severd
are seent also 1

being attached to joint capsules,

In general they are sparse but

present at one time, they disappear nfte;' a p;l)‘::)d
eeks, but may return in crops or singly. v

;‘heu‘;‘atmé art’lmns, in whichpccndmon they are less e‘fuﬂ;ﬁfz’é

The histology 1s variable but usun]l;_r they are composce dO& dle

layers: a central necrotie zone; & mid zone of stellate and &pi
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cells, frequently arranged radially, and a zone of congestion, lymphatic
mfiltration and edema  Whether or not the nodules i rheumatic
fever and rheumatoid arthntis are identical 13 still a matter for
discussion  Some guthors regard the presence of nodules as being
mdicative of active disease, this would appear to be an uneertamn
assumption

The blood mcture usually shows a leukocytosis up to 20,000,
oceasionally eosinophilia of low degree 1s present  The sedimentation
rate 1s markedly raised, but mbally the red cells may show no
abnormality  Later mn the illness the haemoglobin and red cells may
fall considerably, with either the production of a microcytie, a normo-
eytic, or a microcytte hyprochromic anemia—the latter picture 1s
much the most frequent, 1n & severe case the fall may be as low as
red blood cells 2,500,000 per ¢ mm with & low colour wndex

Urine duning the stages of severe infection, high fever, or con-
gestive cardiac farlure 13 ikely to show moderate albumnuna During
the stage of activity a few red cells are sometimes seen

Cardiac lesions —It 13 probable that no case of rheumatic fever
escapes cardiac mvolvement, the old adage ‘' Rheumatism hcks the
jomnts but tes the heart’ is probably even truer than its author
thought

Modern histological data indicates that, though the ultimate
lesions of rheumatic fever may be apparvently locahsed, the mmtial
lesion 1s more correctly spohen of as a pancarditis  The methods at
our disposal for demonstrating cardiac nvolvement are crude, as
physical signs are dependent upon the appearance of a sigmficant
degree of dilation and the clectiocardiograph shows enly conduction
disturbances and the more advanced myocardial lesions Thus
reliance on phy<ieal signs and electroeardiographic evidence 1s not
sufficient to exclude carditis imtially or later, and the management
of a case requires that greater dependence be placed upon the more
general features, such as the weight, blood examination, etc , than
upon the absence of demonstrable cardiac signs

In the following descriptton attention 13 paud only to features
;)f the first attack or o subsequent attnck i a chnically normal
heart

Sympltoms —Precordial pan 1s inficquent and not often severe.
Palpitation sometimes oceurs and 1s usually due to effort syndrome,
sometimes 1t 1¢ related © "+ -* oo °
beats, drapped beats. ¢
unless mn the presence ¢

Dyspneea may be compisinen oi ana wiit suggest eftort syndrome,
yencarditis with effusion, or cardinc dilatation with falure

Signs are extremely vanable  In the minimal ences there may be
nothing Lut a systolie murmur at the apex with perhaps demonstrable
dilatation, m the most severely affected cases there may be great
;arldmc enlargement with several murmurs, arrhy thmia and congestive
ilure

The usual findings are: first o soft systolte murmur at the apex
with a diffuse apex beat and perhaps demonstrable increased cardiac
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dullness, these, though very suspicious, are not, in the absence of jomnt
phenomena, conclustve of carditis, as a soft systolic murmur 1s not
uncommon 1n fever, and the apex beat is subject to varation m
different patients. An apical dizstolic murmur usually well localised
and often preceded by a sphit second sound may appear, the systolic
murmur having n the meanwhile become louder and harsher. A
diastolic murmur may appear along the left border of the sternum
together with a systoltc murmur at the base  The diastohec murmurs
are of great value m diagnosis They do not indicate valvalar
damage at this stage, but dilatation of the heart, which at this point
1s practieally always demonstrable by physical signs or X-ray. A
. S B e s

ungle
examination. Frequent auscultation, measurement of the apex beat,
and heart size will often enable a dtagnosis of carditis to be confidently
made 1n a case where at any 150lated examination the diagnoss could
only be ventured.

The electrocardiogram 1s often normal except for the sino-auncular
tachycardia so frequently present. The most usual abnormality 15
found m a lengthening of the P R interval (over 02 sec.), but ar-
ryhthma, abnormal T warves, or intraventricular block may be shosn
Recently Reyersbach and Kuttner (1940) have cast doubt as to the
vahdity of regarding 0 2 sec as the upper limit of the P.R intervalin
chiddren  Electrocardiographic abnormalities are often transient, so
that repeated examnations are necessary if the above changes are
to be demonstrated.

TREATMENT OF RHEUMATIC FEVER

Previously the treatment of rheumatic heart disease was sympte-
matic exeept n the advent of cardiac failure, but recently two measures
which may prove to be of real mportance mn the control of the
disease have been deseribed  The first is the prevention of recurrences
by sulphonamide medication, and the second 15 massive saheylate
medication 1n the treatment of the disease

Treatment by rest 15 our shect anchor 1n this disorder. That the
patient must be put to bed, and kept there at absolute rest d\mng:
the acute stage of the disorder, 15 accepted by all. It 1s usually
taught that the flatter the patient ltes 1t bed the better, as a con-
cession to comfort one pillow 1s allowed It would appear that this

posttion, designed to relieve the heart of as much work as possitble, is
- . Vo amatilae Thewa ia a9 considerable

@ recunl*

adstone,
1935, Donal, Gamble and Shaw, 1932, Sweency auu ayerson
1937} It would appear reasc
and nurse the patients in the
usvally sitting It 1s notewo.
t Wluspmbdbly become essential to nurse these patients i the s;_tl[::él
position owing to orthopnea. To fix the optimum duration o
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rest is often a matter requining considerable meety of judgment and is
considered under “convalesence ™

Care of jovais 18 usually simple, as resp to salicylate
15 in the majonty of cases rapid

During the acnte stage sphntage by pillows, with a cradle to
remove the weight of the bed clothes, 15 mostly adequate. In
severe cases the superior immobilisation obtamed by the use of a
plaster shell may be required, and comfort 1s sometimes produced by
the local applreation of methyl salicylate

SALICYLATE THERAPY

For many years controversy as to the value of salicylates 1n
rhenmatic fever has raged  All admit that the sahicylates are of great
value 1n the treatment of the articular symptoms, but the effect, if any,
on the disease process has been hatly argued

In recent years the behef has been growing that the use of
salicylates 15 confined to sy mptomatic relef

Brodie, Undenfriend and Coburn (1944) have recently described a
method for the determmation of plasma salicylate, and Coburn (1943)
has used this method for a study on the effects of salicylate medication
during rheumatic fever

Coburn’s paper deserves close study by all who have to care for
patients suffering from acute rheumatic fever He examined the
plasma level after varying salicylate dosage, and the effects of vary-
mg levels on the sedimentation rate and clieal condition of these
patients

The patients were young adults and though the figures are

' ) - ) The observations suggest that a
gamma~-0 001 mg ) 13 suffictent to
.. f 350 gamma;c ¢ suppresses the
theumatte reactton These results show that none of 38 patients
treated with doses of 10 gm or more, datly developed valvular heart
disease, whilst 21 out of 63 similar cases who recerved smaller doses
(6 gm daily) showed physical signs of heart disease  The effects on
sedumentation rate, duration of illness and chmeal state of patients
were striking  Coburn advocates imtial intravenous injection to
obtain raptd build-up, as plasma peah levels were only revealed after
48 hours of oral dosage Intravenous admtmstration also helps to
orewmvent nausea and vormtin

Coburn'’s provistenal dose schedule (for young adults) 1s given
below It appears that an adequate dosage 15 0 13-019 gm /kilo
lrody-\\elght

Day 1 10 gm, of sodwm salicylate in 1,000 ¢ ¢ of 09 per cent
sodium chlonde admmistered by mtravenous drip m 4-6 hours

Day 2 If the patient has any rheumatic symptoms or if the
temperature has vot reached normal 20 gm of sodium salicylate
2000 c e of 00 per cent sodtum chlonde 15 admimstered w8 hours

Day 3 Thus can be repeated if necessary, but with the patient
asymptomatie and afebnle 10 gm of sodrum saliey late 1s adequate.
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Day 4-6 Daily infustons are continued until the B S R. has made
an appreciable drop—e.g about 20 per cent.

Day 7-30. Oral treatment replaces intravenous therapy. Doses
of 16 gm. of sodum salicylate and 0-6 gm. sodim bicarbonate are
administered every 4 hours day and mght. A total of 10 g, of
sodium saheylate 1s given daily during this period.

Day 30 After two weeks or more in which the sedimentation
rate remains within normal imits the patient is allowed a trin) week
of bed rest without salicylates. If he remains symptomless and
mamtains a normal B § R. for one week he is allowed up progressively.
If, however, that patient develops symptows, fever, or a marked rive
of BS R another two weeks’ course of therapy is given,  This course
1s erther begun with oral adminstration or one intravenous infusion
of 10 g followed by oral doses as outlined above.

It must be emphasised that Coburn’s work has beert on a relatively
small seale and in adults  Even 1f 1t is adequately confirmed it docs
not solve the problem of the rheumatic state, as he himself admuts

The large doses recommended must be surveyed m the light of
their possible toxictty, Coburn had one patient who showed signs
of mtolerance due to cerebral stimulation.

The lethal dose of sodium salicylate is not exactly knoun and
1s undoubtedly vanable, Salicylate y ing resembles ¢
very closely. Headache, dizzmness, ninging in the ears, difficulty mn
hearing, dimness of vision, mental confusion, swentmg', thirst, nauses
and vomuting, acceleration of the pulse and resprration may all be
noted, . "
Symptoms of cerebral excrtation oceur and with larger doses the
condition of “salieyl dyspncea’ is seen, but though the condition
resembles diabetic acidosis nerther the alkali reserve or pH 'of the
hiood are materally altered, 1t 1s thought to be due to direct snmu);l'
tion of the respuratory centre, An additional danger was l)wughtro
be depression of the prothrombin level, but work by Butt e al {19 I>)
has shown that this 1s not matenal with the doses used Happily
the excretion of salicylates is rapid, and practically all reactions é“j
readily reversible. Some salicylate deaths were, however, repor :d
last year 1n America, and two controll;zd reports (Murphy, 1945, al

Yept al , 1945) have been critical. X
¥ %ﬁz :;:ore usuu[)dosago is to give salicylates two or four hm;:!i
until erther the symptoms are reheved or guxw effects occ;:)r, W hed
the dosage 15 reduced Sodum salicylate is px:escnbcd Wl \;gm
amonnts of sodimm biearbonate to reduce gastric wntation Thert
15 some evidence that dosage with salicylates after a sore tl;nta may
help to prevent an imitial or I‘EClltr?‘lt attack ofrrhcum?t:; fover.

ngmin is seldom a serions f he freq P
xmmﬁn: usually responds to iron, somettmes only after trl:‘emd:g‘f:e
process has become quxes}c}ent Indczmes of severe anx
) sfusions may be requires
mulTnopn?zlt;lfS;fwmnes ‘:)x patient with r]lgumz&tw fever 15 S;EY‘S;‘;‘E
an acute tonsilitis produced by hemolytic streptocotes.
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rational 1 such cases to elinunate this infection with sulphonamdes,
though these drugs cannot be advised 1 acute rheumatie fever.

If the tonsils show evidence of chromic infection they should
be removed after the acute infection has subsided It must be
remembered that the removal of tonsils 1s only advised on general
grounds, as tonsillectomy is no guarantee agaimnst recurrence of the
disease, though 1t may confer some advantage 1n this respect

Diet

A liqud or semi-solid diet may be given 1n the acute stages of the
1liness, but smce ths 13 & chrome diseaso the maintenance of optimum
nutrition 13 extremely immportant As soon as the cluld’s appetite
allows, feeding should be generous, 1 an endeavour to mcrease the
weight Some workers have endeavoured to incriminate lack of
certain vitamins as a subsidiary cause of breakdown, the evidence
for this conception 1s not strong, but nevertheless 1t 15 advisable to
provide a diet of generous vitamin content

Heart failure 1s unusual in the first attack of rheumatic fever.
When cardiac farlure occurs 1t 13 neatly always total failure, 1 e failure
of right and left sides of the heart simultaneously The signs and
symptoms are chiefly those of venous congestion involving the
systemie errculation rather than the pulmonary cireulation

The usual methods of treatment restriction of fluid and salt
mtake, a low calonie diet, absolute rest and the use of diuretics will be
employed

Considerable controversy surrounds the use of digatalis 1 failure
due to acute rheumatic fever. That digitalis has less than its usual
therapeutic effect under these conditions 1s admitted even by the
exponents of its use Opponents of tlus view state that digitalis
medieation 15 merely applyng o further toxic mfluence on a myo-
cardium falling from toxemia  Under these circumstances its use 13

Convalescence

The management of convalescence 13 a matter of great difficulty
n some cases, as the process may smoulder for a period of months or
even years

The judgment of the activity of the rheumatic process has to be
decded on imperfect cntema  Additionally a number of children
will be left with permanent cardiae damage and this will make the
estimation of rhenmatic activity moro diffcult.
. The general condition of the ehild 15 of some help, a gam of weight
13 a valuable sign of quiescence

The interpretation of the pulse rate and temperature 13 often
difficult  Rhieumatie fever may be an afebnle discase and a normal
temperature 15 no surety that carditis 1s still not progressmg  Some
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children have a normal temperature as low as 97° F. and others ag
high as 99° F  This question must be decided on the evidence of all
avalable temperature charts,

The pulse rate should be taken during slecp as well as in the day-
time, and 1t is often the former reading that is the more valuable.
An mmportant pomnt was mad-*- ¢ v
an absolute rise in rate but
between the sleeping and al »
the patient up, even with no other signs, 1f the sleeping pulse is over
100 (allowance for age must be made),

Chorea 1s a sign of activity, and many authors feel that the
presence of nodules has the same sigmficance.

Blood exammation is of considetable value, a resistant hypo-
chromic anemia is probably a sign of activity, as is a leukocytosss.
The sedimentation rate 1s of great value but should not be used as an
absolute mdieation

Extension of physieal signs in the heart mall show activity. but, in
view of the fact that a systolic murmur frequently persists after the
first attack, too much reliance should not be placed on the presence
of physical signs as indicating activity

A broad view must be taken of the case, as a number of the
patients will be left with permanent disability that no amount of bed
rest will cure, and in them the aim must be to make the best of what
remains

When the child 1s allowed to get up, only gradual merease of
exercise can be allowed, and this must be checked by the means
already mentioned It is not possible to lay down definite rules, as
each case must be considered on its ments

The question of schoolng durng such an illness should pot be
overlooked, as these patients will be dependent upon a'sufﬁt’lem
degree of educatton to enable them to hve a sheltered life. Con-
valescence 15 best spent n special mstitutions for this purpose, where
educational facilities are provided

The Prognosis of Rheumatic Fever . .
The prognosis of rheumatic fever 13 of very ‘grest interest an
mportance .
‘I"Z‘oln and Ling (1943) have recently completed a valuable stam’?;ﬂ
study of 12,000 cases of this disease, 3,129 of whom had t}xei. e
wark was done on cases under the auspices of the New Yor ué(nc
Assocnation, who provided standard furmq and Atqndar() dmtgr; e
terms These papers should be consulted in the original as 1 ;data
passible to make an adequate summary of the large amount o
collected and analysed .
l‘;;rlce(fllv‘;hese \\)orkera found that the highest mcrdence'“zs
at the age of 8, that 70 per cent of all cases had occurred b)’l‘} eﬁa«ures
15 and that only 3 per cent of cases originated over.-lo e fig
for males ond females shawed considerable sn{ﬂlant) I~
From the time of onset to a ““follow-up” thirteen ) cars 12 Trm'! Al
cent of the cases had one or more recurrences, 51 per cent &

found
ge of



DIAGNOSIS AND TREATMENT OF RHEUMATIC FEVER 201

-ecurrences; 32 per cent liad three recurrences, 20 per cent had four
recurrences and 12 per cent had five or more recurrences By far
he greatest number of recurrences occurred between the ages of 5-14,
ind the onset of puberty was shown to have a stniking mnfluence on
both new cases and recurrences

In childhood carditis 1s the most frequent but rarely the only type
of manifestation At all ages polyarthntis 13 the most frequent single
manifestation,

The earlier the nge at onset the greater 1s the chance that the
lisease will be “severe,” and similarly the prognos:s 1s far less favour-
ible with “mild " signs of infection 1n cldhood than with the same
s1gns 1n older persons

When the infection 13 ““severe” in the early years of the dsease,
2xpectancy 1s shorter than when the disease 1s “mild *  Of claldren
vith “severe” infection, less than one-half survive childhood, about
ome-tenth survive adolescence, and less than 2 per cent the third
lecade  Even when the infection 1s mild, only one-third survive to
the age of thirty and only one-tenth to the age of forty-five

When the first mamfestation 1s carditis the chances that the
subsequent course will be severe are 3 to 1, but 1f joint pains, chorea,
Or a cardiac murmur enly are present, the chances are 3 to 2 that the
subsequent course will be mild  In adult hfe subsequent recurrences
are muld or absent i 9 out of 10 cases

Of the fatal cases the average period of survival from the onset of
the mfection was 13 years, but a less gloomy view may be taken as
25 per cent of cases hived 17 years or longer

Winlst these case facts are not new, Coln and Ling have performed
a considerable service i placing them on a sound statistical basis
It 13 possible that these figures, collected between 1870 to 1938 (58
Per cent occurring after 1920), may paint too dismal a picture, asit1s
& widespread belef that the ravages of rheumatic fever are now less
quanhitatively and qualitatively than formerly

Sulphonamide Prophylaxis

There 15 strong evidence that rheumatic fever m its imtial and
recurrent attacks 1s related to infection with the hamolytie strepto-
coccus It was felt that 1f these mfections conld be prevented a
correspondmg reduction 1n rheumatic fever mght result

Since the advent of sulphonanndes several mvestigations to test
this hypothesis have been made The potential dangers of long-
continued sulphonamude medication are well known, but st was felt
that the very serious nishs of recurrent rhenmatic fever mught in
Practice counterbalance the hazards involved  The problem mvolved
l? twofold In the first place, 15 the measure effective, and secondly,

in the Untted

. N tion provided

Matenal for o large-seale tral of this measure  Both the Umited

States Army and Navy experienced a very ligh attack rate of
streptococcal mfection and rheumatie fever m their tramng corps
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Coburn (1943) reported on the admmstration of 0 5 gm, or 1 gm
of sulphadiazme daily to 250,000 naval trainees. The results of this
well-controlled tmal indicated that, by such medication, a. rednction
of 83 per cent. in streptococeal infections resulted, which was accom-
pamed by a nearly parallel reduction 1n the rheumatic-fever rate
‘The medication was continued for perrods up to four months, and
Coburn stated that the meidence of all types of reaction was 0 5 per
cent  Half of the reactors (skin manifestations) were able to continue
with the course after an interval. Only 0-G1 per cent. of serious
reactions (exfoliative dermatitis or agranulocytosss) occurred. There
was one death and post-mortem appearances showed leukzmua.
Holbrook (1943] reported m rather less detail a simular arge-scale
experiment in the US.A Army His findings were largely stmilar
to those of Coburn Holbrook studied 40,000 men with special
regard to toxic reactions and stated that these amounted to 0 12 per
cent  only 0 03 per cent of patients required time off duty. There
were no deaths

Nerther author found that resistant bacterial strains were produced
though great care was taken to test this point, and hoth reported that
the response to therapeutie doses of sulphadiazine was unimpaired.
The results suggested that toxic reactions were most likely to occur
two to six weeks after starting therapy.

These studies show that the admmstration of 05 to 1 gm of
sulphadiazine daily to fit men for periods up to four months 1s a
procedure mvolving very httle risk, and one, under the conditions
of the experiment, of great utiity i reducing streptococeal and
rheumatic mfection

Sulphamlamude has been used by several workers for periods up to
four years mn the prevention of rheumatic relapses. Barelay and
King-Lewis (1945) have summansed the evidenf:e. Their 'collected
figures showed that sulphamlamide-treated patients experienced 6
relapses (1 2 per cent ) 1 501 patient-seasons, whilst the relapse rate
for 505 patient-seasons m untreated contryls was 198 per cent
Thomas (1944) stated that prophylaxis carried out for 815 pﬂfléflt!;
seasons resulted 1n a relapse rate of under 1 per cent compared Wit
10-35 per cent. among untreated controls -

Most observers reported that toxic reactions were minimal, Iu'
Stowell and Button (1941), the only workers who reported adverse! 3--‘
gave up prophylaxis largely owing to the difficulty of regular suﬁfa-
vision of the patients This resulted 1n one death from agmn' .
The collected results mdicated that the permod of greates!

cytosis.
dinﬂer from severe toxic reactions was between the second and sixth
weeks ence

Cluldren suffering from rheumatic fever run the nsk of a yecurr
rate 01" 50 per cent withtn three years at & conservative esln:\z\te;li!:}
1t would appear from the adnmuttedly mcomplete data that t e :; o
o " s +f -r with perhaps subsequent e‘?rl) eath,
I . risk of a serious toxie reaction from 8

L. P .
i he ::hoxce of pound 13 difficult Sulpha de, though 1t
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has been used over longer periods than the others, 1s probably not
the compound of chorce, as 1ts toxicity 1s almost certainly greater than
sulphadiazine It 15 alvo relatively an mnactive preparation, and 1ts
excretion is rapid. Sulphadiazine has been given a very extensive
tnial over short periods; 1t appears unlthely that any serious reactions
not seen with sulphamlamde will develop over longer periods It 15
a highly active compound with low toxicity, and its excretion 18 much
slower than with sulphamlamide resulting in Iigher and better-
sustained blood levels  From a theoretical viewpoint sulphamerazine
would appear to have lugh claims  As far as 15 known its toxieity
19 very low, 1ts activity 1~ approximately that of sulphadiazine, but
1ts excretion 1s slow and leads to high and well-sustained blood levels
on low ntermuttent dosage
The evidence mdicates that children who have had an attack of
rheumatic fever with carditrs should recerve 0 5 gm of sulphadiazine
daily either throughout the winter or throughout the whole year
Adults who have had rheumatic fever but who have had no demons-
trable involvement of the heart are possibly not smtable for this
therapy, but 1f carditis has been present they should receive 1 gm
dady” " Wison and Lubschez (1944) eritieise the published results of
sulphonamide prophylaws on the ground that the controls have been
picked unwuitably, and that the biostatistical data 1s unfavourably
mfuenced. Uncritical acceptance of sulphonamude prophylaxis
would certainly be unwice, but the published figures are on & very
large scale,
oo Tonee ¢ 14 somplete failure of
tre, owing to the
N type 17} These
authors showcd that even the administration of 2 gm of sulphadiazine
daily was of no prophylactic value n the presence of thesc resistant
strams, also the usefulness of this drug m therapeutic dosage was
serioitsly ympaired  Thus failure of prophylaxis does not mean that
prophylactic medication should not be given to cases of rheumatic
fever, ac the fatlure occurred under conditions very favourable to the
production of reststant strains, which conditions are not met with
When employmg ndividual prophylaxts  The period for which
the patient should receive sulphonamide prophylats 1s not known
Cessation of the drug at any period places the patient at hazard  In
children it would appear essential to contmnue the drug at least to
Ppuberty af posstble  Further information as to the safety of this
Procedure 13 urgently required Medieal supervision should be
ngdly exercised throughout the period of adnumstration, and twice
weekly leucocyte connts should be performed in the period between
the second and sicth weeks when the danger of serious toxic reaction
1 greatest
Since 1t now appears likely that before long a reasonable oral
method of admimisterng pemteillin may be found 1t 15 possible,
Provided that econopuc objections can be overcome. that thus drug
may replace the sulphionanudes i prophylaxts  The important pont
at 1sene seems to be that prevention of hamolytic streptococeal
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Coburn (1943) reported on the administration of 0 5 gm.or 1 gm
of sulphadiazine dmly to 250,000 naval frainees. The results of this
well-controlled tnal indicated that, by such medication, a reduction
of 85 per cent in streptococcal infections resulted, which was accom-
panied by 2 nearly parallel reduction in the rheumatic-fover rate
The medication was continued for periods up to four months, and
Coburn stated that the ineidence of all types of reaction was 0 5 per
cent.  Half of the reactors (skin manifestations) wete able to continye
with the course after an wnterval. Only 001 per cent. of serious
reactions (exfohative dermatitis or agranulocytosis) ocenrred  There
was one death and post-mertem apy shovwed leuk
Holbrook (1943) reported in rather less detail a similar large-scale
experiment in the US A. Army. His findings were largely simtlar
to those of Coburn Holbrook studied 40,000 men with specisl
regard to toxic reactions and stated that these amounted to 0 12 per
cent only 0 03 per cent. of patients required time off duty., There
were no deaths

Nerther author found that resistant bacterial straing were produced
though great care was taken to test this pornt, and both reported that
the response to therapeutic doses of sulphadiazine was unimpaired
The results suggested that toxic reactions were most likely to oceur
two to six weeks after starting therapy.

These studies show that the administration of 05 to I gm. of
sulphadiazine daily to fit men for periods up to four months 15 2
procedure involving very httle nsk, and one, under the conditions
of the experiment, of great utility mn reducing streptococcal and
rheumatic mfection

Sulphantlamide has been used by several workers for penods up to
four years 1 the prevention of rheumatic relapses Barclay and
Kng-Lewts (1945} have summarised the evidence. Ther 'co))edkd
figures showed that sulphamlanude-treated patients experienced &
relapses (1-2 per cent ) i 501 patient-seasons, whilst the relapse rate
for 505 patient-seasons 1n untreated controls was 198 per cent
Thomas (1944) stated that prophylaxis carried out for 815 patient
seasons resulted 1n a relapse rate of under 1 per cent. compared witt
10-35 per cent among untreated controls . "

Most observers reported that toxic reactions were minimal, “"
Stowell and Button (1941), the only workers who reported adversely,
gave up prophylaxis largely owing to the difficulty of regular suf“f;:
vision of the patrents. This resulted 1n one death from agram:l“
cytosis  The collected results mdicated that the pertod of grea :h
danger from severe toxe reactions was between the second and six

weeks of a recurrente
d

Children suffering from theumatic fever run the ti?k A

“The choice of compound 13 ditheutt. duipuiluau, -
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has been used over longer periods than the others, 15 probably not
the compound of choice, & its toxiety 15 almost certainly greater than
sulphadiazine 1% 15 also relatively an mactive preparation, and its
excretion 14 rapd.  Sulphadiazine has been given a very extensive
trial over short periods, it appears unhkely that any scrious reactions
not seen with sulphamlamide will develop over Jonger persods It 13
2 nghly active compound with low toxicity, and its excretion 1s much
slower than with sulphanamide, resulting 1 higher and better-
sustaned blood levels  From a theoretical viewpont suiphamerazine
would appear to bave lngh claims  As far as 15 known its toxierty
1’ very low, its activity 15 appr ly that of sulphadiazine, but
its excretion 15 slow and leads to lugh and well-sustained blood levels
on Jow mtermrttent dosage
The evidence ndicates that clildren who have had an attack of
theumatic fever with carditis should recerve 0 3 g of sulphadazime
datly either throughout the winter or throughout the whole year.
Adults who have bad rheumate fever but who have had no demons-
trable mvolvement of the heart are possibly not sumtable for this
therapy, but if carditts has been present they should recetve 1 gm
darly  Wilson and Lubschez (1944) criticise the pubhshed results of
sulphonamide prophylaxis on the ground that the controls have been
tched unswitably, and that the brostatistical data 1s unfavourably
wfluenced  Unerttical acceptance of sulphonamude prophylaxs
would certminly be unwise, but the publhed figures are on a very
large scale
Recently Young ef al (1945) have reported the complete failure of
sulphadiazine prophylaxis m a large mbtary centre, owing to the
Iphad, tant strains (chiefly type 19)" These
suthors showed that even the admmstration of 2 gm of sulphadrazine
daily was of no prophylactic value i the presetica of these resistant
stramns, rleo the usefulness of this drug mn therapeutic dosage was
senously mmpaired  This fadure of prophylaxs does not mean that
praphylactic medication should not be given to cases of rheumatic
fever, as the failure oceurred under condittons very favourable to the
production of reswstant strains, which conditions are not met with
when employing mdividual prophylaxis  The penod for which
the patient should receive sulphenamude prophylaws is not known
Cessatton of the drug at any pertod places the patient at hazard  In
cluldren 1t would appear essential to continue the drug at least to
puberty if possible, Further information as to the safety of this
procedure 13 urgently requred Medieal supervision should be
ugdly exercsed thronghont the period of admustration and twice
weckly leucocyte cnunts should be performed in the period between
the second aml sixth weeks when the danger of serious toxice reaction
13 greatest
Since 1t now appears hihely that before long a reazonable oral
method of admumstesing pemeilin may be Iound, 1t as posable,
provided that econemie objections ean be overcome, that this drug
may replace the sulphonamides prophylaxia  The important point
at ssue seoms to be that prevention of hamelytie steeptococenl
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mfection has been shown to prevent a very great deal of recurrent
rheumatic fever
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CHAPTER XII

CHOREA
tiology of Chorea
VER\' much the same sort of argument 1s putsued in investigating

chorea . . .

pownt of view there 1s undoubtedly a close relatzonship between the
two diseases, and there seems lttle possible doubt that children
sulfening from chorea show a much greater hability to heart disease
than those who have never had it In addition, 1t 15 no uncommon
thing for a child with chorea to develop subsequently an attack of
rheumatie fever

Pathology of Chorea

The histological picture of chorea does not satisfactonily explain
the chmeal findings ~ No locahisation of lesions 1« seen on post-mortent
exammnation, though certan workers believe that some degree of
striatal damage 15 common  In view of the small amount of con-
nective tissue present m the bran 1t 1s to be expected that the
Instology would not correspond to that produced by rheumatic fever
In other parts of the body The condition 1s best described as a
phalitts 1 ny. d ted focal and pen-
Yascular lesions are seen with possibly some neuroghal reaction
Small areas of degeneration and softemug with structures resembling
Aschoff hodies are described together with cerebral congestion
Thrombosis sometimes occurs  Usher and Jasper (1941) state
that the electro encephalogram shows generalsed abnormalities,
dysthythmias that aro non-specific but common amongst the
encephalopathies  Decrease i alpha rhythms and the presence of
& continuous slow -nave activity of increased amphtude s also seen

Clinucal Features

Chorea occnrs most frequently in the early autumn and in
December 1n this country It 13 said to be the firet and only sign of
the rheamatie process 1 o quarter of the children who suffer from
fcute rheumatism  The commonest age ineidence 1s from five to
leven years Relapses are very uncommon over the age of twenty
13 far more common n females than males Some people regard
chiorea smply as a symptom of rheumatic fever others think the two
Are separate entities  There are usually some prodromal symptoms
The elukl becomes casily upset and irntable 13 generally out of-gorts
ad nervous and may suffer from ennrests  The arregular inco-

203
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ordinated gnmacing movements then begin to appear and may be so
severe that the child has difficulty m walking, The speech is some-
times affected, becoming hesitating with disordered articulation
leading to cipped words, explosive utterances, or whispering  There
18 generally a past history of sore throats, odd erythematous rashes,
or “growing pans.”

General muscular weakness 1s often found, and the 'mvo\unmry
movements may mterfere with respiration, Two partreular signs are
often present. When the hands are stretched out the wrists become
flexed and the fingers hyperextended This 1s sometimes called the
“‘choreic hand.” When the tongue 1s put out 1t 1s retracted with
great rapiity The abnormal movements may be much more
marked on one side than the other, though 1t is very doubtful whether
& pure hemichorea of rheumatic origin ever exists The moventents
have to be distingmshed from habit spasm. Schlesinger says that
children with habit spasm always recogmise what they do and will
delight mn 1ts demonstration, whilst for the chorere child this is
1mpossible as he has little knowledge of his movements, With habit
spasm the same movement will be regularly repeated but in the
choreic the movements are iwrregular and dissoctated In practice
the chorerc movements are fairly easy to recogmse. The signs in the
central nervous system vary from case to case and cannot be rched
upon. Schlesinger has seen cases exactly Iike rheumatic chores
which proved to be tuberculous meningitis at autopsy. Encephahtis
Jethargica and cerebral tumour sometimes mimic chorea in the early
stages  As in rheumatic fever, the condition of the heart is the ﬁ.rst
consideration. Cases of chorea nowadays seem to be more benign
than they used to be, but the relationship of chorea and rheumatic
fever 1s 2 fairly close one and the two are not infrequently seen mn the
same patient.

Treatment .
1t sometimes seems as 1f chorea 1s a syndrome with such a Iflg}ﬂy
nervous element attached to 1t that perhaps more could be done f the
type of child who 1s likely to succumb could be picked out, and have
treatment before the discase showed itself By treatment in such &
case one naturally infers change of environment, and so on, n}ﬂ\lﬂ:
than medicines. It seems that these children, many of them .lugh}
telligent, suffer from an unstable nervous system and that th;ln\:g
result not only from psychological but from phyg\cal causes e’;ea
of fresh air, especially at mght, and sunhght during the day, c_'v:vul’t .
with a ealm steadv environment, should be useful m unrzro‘ }g‘%n‘:q
. .
trom lack of fats, especraiy uuu‘g{. s f)_t"f,'f_"_’: :;:‘l:.knuses. —
ne part the
ints have been
r and rheuma-
ched the peak
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of the effect of predisposing cances m chorea. If this 18 so, then
preventive treatment might reach 1ts maximal effect n this disease.

So far as the cardiac compheations are concerned exactly the same
precautions must be observed i chotea as in rheumatic fever It 13
as well to remember that carditis 55 more hkely in the first or second
attacks, but several attacks may lead to mitral stenous Nursmg
attention must be on o high and mtelligent level and most nurses
provide such attention, as these choreic children are particularly
lovable Apart from absolute bed rest the question of “curtamning
off” the patient nearly always arises This 15 a personal matter
which every physician will decide for lumself, being gwded by his
own personal pyschology

The question of drugs may be important

stand out  Firstly, of those cases which react well to the drug there 1s
10 doubt 1n my mind that in some it has a definitely benefical effect,
which cannot be produced in any other way Within tv o to four weeks
aftera daily dose of 25g a period of hyperpy rexia 1s experienced which
lasts two to five days, and this 13 followed by a rash, which 1s usually
of an erythematous type, occasionally caunsing alarm by bemg
scatlatiniform or mortaliiform in character This 15 often accom-
paned by a feehng of malaise and tivitis  An phil

may be found at tlus stage  If these symptoms have not appeared
intwo weeks further admimstration 1s dangerous  After this Nireanol
“emws” a most remarkable improvement oeccurs, and apparent
complete recovery, at any rate so far as the general improvement and
the movements are concerned may occur In cases when tlis
favourable result oceurs, relapses will also generally yield The use
of Nirvanol hias naw been almost completely given up. It 1s believed
that the undoubtedly henefieial effects that occur should be attributed
to the pyrexia produced durng the stage of toxic reaction Much

safer and better-controlled methods of producing pyrexia are now
avajlable

Arhificial Fever

The general trend recently has been to use artificial feeer  Thus
18 & form of treatment which comes up periodically i all diseases
Which tend to a long course and which are hard to influence by drugs
¢ fever can be produced m a varety of ways, by intravenous
:‘n‘]lcc!hons‘of T AB vaccine or by various physical methods The
nnD(§ difficulty 13 that, small degrees of fever (100°-101° F ) produce
nm; eet and Ingh degrees (up to 105° F ) are deplorably uncomfortable
e €ven, one might say, dangerous In addition to this, 1t 1s said
at 1t has 1o influence on the meidence of carditis
“*e("uld‘m“l‘“’ chiefly the barbiturates, may be required  Cliloral 1s
Q—ﬂ’\'mﬂ‘fl the milder cases, but where th§ moyements are causung
Nm: o ion the bnrl}lturnteq arc more satisfactory, i very severe
S they must be given 1n adequate dosage to produce rest  In view
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of the possible effects of sodium salicylate in modifying the rheumatic
reaction (see Rheumatic Fever) this drug should be given i high
dosage.

Convalescence must be gradual  If home conditions are good the
child may resume schooling three to six months after discharge from
hospmital. Where home conditions are poor it 1s probably best for the
child to start school earlier, attendmg for only half-time.
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CHAPTER XIN

THE RELATIONSHIP OF RHEUMATIC FEVER
AND REHEUMATOID ARTHRITIS

SXNC?} the days of Ballomus (1642) rheumatic fever and rheuma~

tradit t
declared bres behef that some enses of rheumatoid arthnitis orgmnated
i an attack of rheumatic fever that the idea of the tno dseases
belonging to the same ‘famly” eame to be taken up DBitter
opposttion and even ndicule followed and Dyce Duckworth (1850)
was one of the leaders of this school  The umtary theory fell into
distepute but was later revived by Poynton

There can be no question that at first sight there seems httle mn
common between a typical ease of rheumatic fever mn a chuld, with its
slowly developing carditrs, and the elasscal picture of nfective
erthritis m an adult with its maximum 1madence in yoints, and so it
would seem almost unrcasonable to put forward the thesis that the
difference 15 more apparent than real  Nevertheless there 1s good
evidence of a ink between the two conditions

A diagnoss of rheumatic fever wonld be generally agreed in any
patient who fell i1 with pyrexia, an arthritis of the bigger jonts and
some evidence of cardiac mvolvement  In the acute stage clinreal
evidence of earditis may be restneted to a mtral systohe murmur and,
as 15 well hnown, this comes and goes, and may diwappear altogether,
only to return wmany vears later as fully fledged valvular disease.
It 1n smd by many authorittes that the electrocardiogram shows
alterations in the PR interval

This xystohe murmar, on witeh the dingnosis may be said to
depend, oceurs m only about half the cases of rheumatic fever and,
as stated already i not contmuounsly present  Tachyeardia and a
systolic bruit may be present in any nfectious dicease, so that cardiace
smvoliement cannot be asseased at all m half the cases, and only
sometimes m the other balf  Aithough electrocardiographic tracmgs
shnald be tahen i every doubtful case, many cases of rtheumatie fever
at thes stage will be found to show normal curies It 1s said that
serial electrocardiograms may show vamations  In the remamnder
of the cases the yardstick of eardine invelvement cannot be apphied for
Lick of evidente  The position would be elearer if evidence of cardiac
wnolvement chinched the diagnosis of rheumatie fever, but recent
evidence seems to mdicate that the heart may be affected in
rheunmton! arthrites, N

tn 1938 Wilham Goldie found evidence that this might be so, and
in 1944 5 oung and Schwedel made autopaies on 38 cases of rheuntatonl
arthritrs They found carduae lesions 1 33 cases and 1 23 of thewe
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the lesion was rheumatic i origin - The mutral valve was affected n
68, the aortic mn 3  Both were affected in 9 cases The mitral
aortic and tricuspid were all affected in 5, and all four valves 3
Congestive heart failure was present m 22 eases, the pericardium was
mvolved m 10 cases Of the 38 cases, full chnieal notes were avail.
able i 32, and 1n 14 of these the cardiac lesion had not been detected
chnically

Baggenstoss and Rosenberg (1941) found 14 cases of rheumatic
cardiac lestons 1n 25 post-mortem examinations on cases of rheumatoid
arthnitis A high proportion showed evidence of pericardial involve-
ment  Only 7 of the 14 had been known to have heart disease
during life ~ Bayles (1943) found evidence of rheamatic heart disease
1n 5 out of 22 necropsies

In the three series (all post-mortem studies) rheumatic heart
disease was present mn 65 per cent, 56 per cent., and 22 per cent
respectively .

Baggenstoss and Rosenberg report that the incidence of rhenmatic
heart lesions in the whole of the post mortem material available at
the Mayo Chme 1s 5 per cent Further, of 46 cases of rheumatic
carditis found post-mortem only 21 had been diagnosed dunng life,
ie 45 per cent. If this observation can be appled to cases as a
whole 1t would mean that more than half the cases of rheumatoid
arthritis have cardiac lestons which are silent. There may be certam
traps 1n so applying 1t, as the incidence 1s high, and one or two of these
cases may have died of acute rheumatism, although in Young and
Schwedel’s sertes Aschoff bodies were found only once. This might
be accounted for by the age of the patients

Tt 15 always said that the bigger Joints are mvolved in rheumatie
fever, yet cases with involvement of the small finger jomnts are seen
occasionally, and rheumatoid arthritis may often start mn the knee
joint or even m the hip jont

Permcarditis 15 a more common feature in rheumatic fever,
but 1t occurs m connection with rheumatord arthrifis (and m
the illustrative case notes which follow 1s meluded a case which

demonstrates this—Case IT)

Case I

SH Male Age20 Soldier
Moo man wae naseed fit nto the Army m January 1940, but.gaveha:

N- 119 1] he was admitted to hospital agatn, dii saiu weey e o)

1 ' : oo
[
. P R
respiration 2u Lne el ses Lo ot £ R—
due to extrasystoles Blood pressure was 104/68 The electroca
chowed left ventricular preponderance and ventricular extrasystoles

Two weeks later he developed swelling in the wrists
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At this time the W B C connt wag 8,400, with 51 per cent. Iymphocytes

In a month’s ttme the beart was apparently normal again, except for a
#ystolie murmur  The knees and ankles were normal, but the wrists were
strll swollen and pamful  The blood sedimentation rate, onigmaily 98 mm
at the hour, fell to 48 mm_ at this stage

The man stayed in hospital for stx months At the end of that time the
secimentation rate, which had fallen to 9 mm , rose to 16 mm  The whists
and hands were deformed, swollen and painful, and he thought the pun was
coming 1n the feet  He was lost uight of on drscharge

This case tllustrates ow very alike rheumatre fes er and rheumatord
arthritis may be

Case 1T
FC Female Age27  Shorthind Typist

Came to hospital i October 1940, complaimng of pain and swelling of the
small jomts of both hands  The wrists and elbows were abo affccted  She
said she had always been well, but her brother had suffered from rheumatse
fever

On examnation, there was swellmg of the wrists as well as of the hands
She wa« pale and nAined to sweat eawly  There was a s ~tolic murmur at
the apex, but no enlargement of tho fhieart  Bloud pressure was 118/76
There was no enlargement of the hver or splecn

The scimentation rate was 48 mm at the hour, and the white cell connt
was 8,900 w1th a relatie lymphoceytoss  X.rays showed earls change of an
mfeetive type 1n the wriste and hands

She was admitted to hospital for treatment, but at the end of the first
weeh khe develnped a night-sided effucton wheeh, on aspiration, showed a
small number of polymorphonuclear cefls, but was stertle on enlture At
thts time the temperature begin to swing between 101 2° and 99° F

A fow day later she developed a pericardial rub and became serion-ly 1t
The W B (* count rose to 14,00), and the sedimentation was 60 mm

With small fluctuations she remained 1n this conditton for o month, when
the heart began to ~cttle down  The Xeray had previously shown great
enlargement, which wax confirmed chimeally, but now the apex beat began
tocomen  The ling base al«o began to rewolve, and at the end of September
1941 (ten months after admiion) she left howpital  The W B C count was
8,000 and the scdimentation 22 mm  The systolie murmur was still present,
and she stilt looked pale and 1l, with o hamoglobin of 80

T saw her twace more but she neser recos ered completely, and the bands
and wrists heeame more and more deformed  Eventually she died of
congestive heart faalure in December 1941

No post mortem was abtamed

This ca~e v quoted becanse at allustrates the fact that caees which
ean reasonably be regarded as rheumatond arthntis may develop
pheations usually lered to be thowe of 1l ic fover.

Case 11
rw pomle  Ageds Housewife

Came to London 1 Januwy 1042, complaning of pua and swelling in the
honds and knees flas had pamaan sapons parts of the body, bat no
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the lesion was rheumatic m orygin  The mitral valve was affected 1n
6, the aortic 1n 3 Both were affected 1n 9 cases. The mtral,
aortic and tricuspid were all affected in 5, and all four valves m 2
Congestive heart failure was present in 22 cases, the pericardium was
mvolved 1n 10 cases. Of the 38 cases, full clical notes were avail-
able m 32, and 1n 14 of these the cardiac lesion had nof been detected
chincally

Baggenstoss and Rosenberg (1941) found 14 caces of rheumatic
cardiac lesions in 25 post-mortem examinations on cases of rheumatoid
arthntis A gh proportion showed evidence of pericardial involve-
ment  Only 7 of the 14 had been known to have heart disease
during hfe  Bayles (1943) found evidence of rheumatic heart disease
n 5 out of 22 necropsies

In the three seres (all post-mortem studies) rheumatie heart
disease was present in 65 per cent, 56 per cent, and 22 per cent.
respectively

Baggenstoss and Rosenberg report that the incidence of rheumatic
heart Jesions 1n the whole of the post-mortem material available at
the Mayo Chinic 1s 5 per cent Further, of 46 cases of rheumatic
carditis found post-mortem only 21 had been diagnosed during lfe,
ie. 45 per cent If this observation can be applied to cases as o
whole, 1t would mean that more than half the cases of rheumatout
arthntis have cardiac lesions which are silent  There may be certain
traps m so applying 1t, as the incidence 18 high, and one or tno of these
cases may have died of acute rheumatism, although in Young and
Schwedel’s series Aschoff bodies were found only once. This mght
be accounted for by the age of the patients

It 15 always sard that the bigger jomnts are mvolved 1n rheumatic
fever, yet cases with involvement of the small finger joints are seet
oceasionally, and rheumatoid arthritis may often start tn the knee
Jomnt or even 1 the hip jomnt R

Pericarditis 18 & more common feature in rheumatic fever,
but 1t oceurs mn connection with rheumatoid arthritis (and 10
the illustrative case notes which follow 1s mcluded a ease which
demonstrates this—Case 1)

Case I

SH Male Age2( Sofdier
L+ mman wae massed fit nto the Army m January 1940, but gave 2

N 118 41 Lo wao admitted to hospital again, AN sda vy it

respiration 20 The heart was enlarged and suoweu puwss o S
dueP to extrasystoles  Blood pressure was 104/68 The 'elecn:t)(c:;ho,
showed left ventnicular preponderance and ventrienlar extrasy

Two weeks later he developed swelling in the wrists
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medicme by their forthrightness  As the pomt certainly needs more
evidence on zetiology, 1t would be well not to interfere with the natural
development of things by too keen an advoeacy
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1 . . . L. [N
here was marked muscle-wasting  The night shoulder showed an

11,
joints
effusion

The sedimentation rate was 55 mm at one hour, and the blood uric acid
was28m grm perl00cc The W BC count was 12,400, with 65 per cent,
of polymorphs

She was treated with glucose and insulin, and her weight rose from 7 st
81b to8st 61b, when the treatment was discontimed  After this, gald
treatment was instituted, and the condition gradually became quiescent

She is still under treatment and at no ttme has the temperature or pulse
rate heen raised The Jomts are resuming therr normai functions, but
musele-wasting and deformuty remain

This case illustrates how unlike rheumatic fever rheumatord
arthritis may be, and how difficult 1t becomes, on oceasion, to thimk
they have a common wtiology

It 18 generally said that the arthritis of rheumatic fever is of a
fleetmg nature, “flitting from jomt to joint,” each joint resolving as
the process passes on, and 1t 1s really astonishing how quiekly a red
swollen exqusitely pamful jont may clear up General opion
would be that a case 1s not one of rheumatic fever if the jonts fail to
clear up, yet the first hint that the case 13 one of rheumatord arthntis
1s the failure of the jomts to resolve, and this may even occur as a

S
»oth conditions
een extensively

r

1
studied, opimon 15 divided as to their 1dentaty. R
Prodomal symptoms, such as a sore throat, are more eommon in
rheumatic fever but some cases of rheumatord arthritis start with &
streptococcal throat mfection Response to sahcylates has always
been looked npon as a charactemstic of theumatic fever, yet not all
cases respond, and some cases of rheumatoid arthntis are markedly
mfluenced by this method of treatment
Pleunsy 1 said to have a lgh ncidence in rheumatic fever, and
some authors say 1t ocours 1n 4£ per cent of rheumatic children, but
McEwen was not able to find the typical cells of the rheumatic
granulomata m pleura pericardium, or synovip Case ‘I‘I. {l}l_lf!:‘z:ifi
that pleurisy may
uncommon compl:

the two condition . .
humid temperate climates and uncommon m tropical and sULLLVY

zones, and both apparently have thewr maximum incidence in Great
T e

found The unitary theory is perhaps I L asteuuos,
to remember that g’he opponents of this theory did a disservice to



RHEUMATIC FEVER AND RHEUMATOID ARTHRITIS 213

REFERENCES

Bageextoss, A H,, and Rosexnrre, E F (1041) Arek Int Med , 67, 241
Bavies, T B (1943) Amer J Med Scr, 205, 42

Gorpie, WiiLtax (1938)  Lancet, 2, 246.

Yorxe, D, and Senwenry, J B (1944) Am Heart J , 28, 1



CHAPTER XIV

THE ZETIOLOGY OF RHEUMATOID ARTHRITIS

S the cause of the syndrome 1s unknown, a great amount of work
has been done, and no doubt will continue to be done, on its
xtiology. ’

The question of focal nfectton has been discussed in another
chapter  This leaves a variety of possibilities.

Two will be picked out for detailed discussion, the question of
bacterial infection, either direct or indirect, and the possibility of the
syndrome being due to a virus mfection It 13 as well to remember
that the predisposing causes seem likely to play some part, and that
the reaction of the host may prove to be a crumal factor.

The Réle of Infection

The evidence of direct infection 1s uncertain and mcomplete
From the chnical pomt of view the general picture is that of an
infection, m a proportion of cases the onset 1s acute or sub-acute
Pyrexta, tachycardia, sweating, malatse, and the general features of
an nfection are often found There may be a leucocytosss of a
moderate character, a rased blood sedimentation rate, and a shift to
the left 1n the Arneth count In considering the relationship of
rheumatic fever and rheumatoid arthritis this aspect of the matter
has been dered. These fe Ithough generally regarded
as chneal evidence of mfection, may be met with in such metabohe
diseases as diabetes and uremia (Davidson and Goldie, 1936) It s
only because such metabolic disturbances are not met with in mfective

‘ion
1, Nicholls
ominence

They found positive blood cultures of an attenuated hemolytic
streptococcus from 16 5 per cent of cases of infective arthnitis ~ Jomt
cultures were also posttive  As may be readily understood, this piece
of work. conducted by competent observers, :md' with such a large
proportion of positive findings, aroused great interest and hope
Failure consistently to repeat these findings has been disappointing
A number of workers hold the view that secondary orgamsms of 1o
importance were found. Gray, Fendrick and Gowen (1932), however,

confirmed the previous findings "
McEwen, Alexander and Bulum (quoted by Poynton an
Schlesinger) found positive blood cultures in 10-20 per cent. of
patients with rheumatoid or osteoarthrmtis, mostly streptococcus
Similar results were found 1 gonococeal cases and 1n non-
This renders the value of a positive
In the same

virdans

rheumatic cases with tonsillitis. e

blood culture in cases of arthritis problematical
214
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way, jomts and lymph glands have occaswionaily given posttive
reaults

Schlesinger and Signy have recently found a number of Gram-
positive diplococet 1n the jomnt fluids of cases of Still's Divease  They
were unable to culture these diplococer

Perhaps the evidence for direct mfection may be summansed best
Dy saymng that clumeal evidence mn some cases favours it and that
some workers have been able to substantiate the ddaim  Aganst 1t 1w
the fact that few workers have been able to agree and that the vast
majority of the cases do not conform to what would be expected
“rom personal experience one case of infective arthntis has provided
postive blood cultures, in that case a hamolytic streptococeus  In
one other case chronie mfective changes in the joints had been present
for several years, when the pattent rather suddenly became ~criously
il with a swinging temperature (from 100°-104°)  In this case a
hamolytic streptococcus was grown from the blood but it seems
difficult to say whether this was a case of streptococcal septicenua
{w1th an unknown focus) grafted on to a rheumatoid arthntss, or
whether 1t was truly part and parcel of the ongnal diease  The
patient unfortunately died, but a post-mortem was not obtuned
Thiv type of evidence, tempting a< 1t 15, seems equivocal but it s
probably the sort of evidence which lies behind some of the oprmon
on rheumatoid arthritis

Indirect Bacteriological Evidence

Much of the more convincing evidence of infection comes from
the work done on the scrology of the disease  Many workers have
been able to show that antibodies exist in the blood stream to a gher
titre than in controls

Indirect Evidence of Bactersal Infection

R L. Ceerl et al (1931) found streptococeal agglutions in the blood
but only 1 a proportion of cases  In a large series of cases of rheuma-
tod arthntis 97 showed agglutmation with the typreal strun of
streptococeus at a dilution of I * 646 or higher, wihtle 50 controls fuled
to give any strong agglutination  Heemoly tic streptococer from other
sonrces (scarlet fever or erysipelas) were also often agglutinable with
arthritic serum  Sera front eaces of arthntis frequently gave a posi-
tive precipitin reaction with the protemn fraction of & hfrnm[l/lu‘uv
Varions authors hase found antistreptolysins and antifibrmolyans
in sarying proportrons B W Todd (1932) developed a method of
Judgng the antistreptococcus Iysin titre, and this method has been
used and approved by many authonties .\ streptalysn s prepared
by growing certmin atreptococeal strains m a highly” buffercd broth
medtum, and 15 stored after filtration A 5 per cent saline suspension
of rablut's red corpuscles 13 used ns an indicator of hamoly~is, and
A minmal hamoly tic dase 1s ascertmmed  After immune-ing horses
with the antigen a standard sutistreptolysin s prepared  The
antistreptolysin of the patient's serum 15 bitrated and the titre 1
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taken as the reciprocal volume of the patient’s serum which 15 required
to neutralise one umt of the antigen after this has been standardised
The titre has been found raised n various streptococeal diseases,
partieularly scarlet fever, erysipelas, and puerperal and rheumatic
fever Tlus method was used by Goldie and Griffiths (1936) and
Coburn and Pault (1935). Koerhner and Poulton (1938) studied 40
cases of rheumatoid arthritis, 1 all except nine the A S.L. titre was
rased above 120, which they regarded as the upper Imit of normal
Antistreptolysins are only rarely found mn normals or mn osteoarthntis;
antibodies are not found to be mereased 1n joint fluids, and hemolytie
streptococei are very rarely found 1 joints, but have been so found
by 3 sets of workers m 20 years. This may be becanse the disease
becomes chronte, and the orgamisms die out, but some authors doubt
that chrome arthntis 1s caused by a streptococcus or by any orgamsm
recovered from a jomnt flud i rheumatoid arthrtis.

A theory of “specific affimty ™ has been propounded, and 1t has
been pointed out that certamn bacteria produce certain diseases, ¢ g
the typhoid bacillus attacks the lymphoid tissue of the lower 1leum,
the mnvolves the inges, and so on, but this is qnly
partly true, though 1t may be looked upon as a “selective” action
It 15 sard that agglutimins to hemolytic streptococe: have been found
mn 70 per cent of rheumatord cases, but there is no evidence of
correlation between the titre found and the sedimentatjon rate or the
chinical condition .

A great deal of work has been done in the production of arthntis
1n experimental animals  Streptococer 1solated fron} cages of aftlmtxs
are mjected into rabnts and, especially 1f the injection is intravenous,
they develop the disease, and sometimes in a raprdly progressive form
like the human form  In this experimental arthritis the orgamsm can
often be recovered from the jomnts and the blood stream, and the
serum shows high agglutinin content, sometimes said to }w spccvlﬁc'
On the other hand, rabbits w1l show forms of arthritis without very

at provocation
g‘le'l‘hrc’)se streptococei produeing arthntis and those prodncmlg notrilc-
articular lesions are stated to have distinetive electrop 110re e
potentials, and 1t has been suggested that the pathogemi }'ﬂ u’?ml
bacterta may be more easily determined i this way than t) vgnl’- j
innoculation This work has not been confirmed. Reccx;_ ‘c“nr)\hes
haemolytic streptococer by Green (1939), although mostpousemlcplm
more directly to rheumatic fever, will be of mterest. Ev l“ N ith
been available for many years of the assoctation of tonsvl 1tis e

tonsillitis nearly always brings
acute rheumatism, and epidemic t the enees may be
crop of acute rtheumatism 1n 1ts train, though some of thi
c

with acute rheumatisot (R}
a ' Although the isolal'w‘?mt:c
hzxemolytic streptococei from the throats of the two grzl;gqo‘;ugmup
significant, by means of the precipitin test the incr el ce of group
nfection 1 the rheumatic cases was 50:5 per cent. a‘nﬁ(cant e o
rheumatic 12:5 per cent This is statistically signi
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jnvestigations of this rort the infective theory of rheumatic fever hag
been bwlt. Its appheation to rheumatoid arthnitis may lie n the
fact that cases starting with a sore throat are amongst the most
severe we meet, and represent some portion of those which are
ongnally diagnosed as rheumatic fever, fail to resolve therr joints,

be an wetiologreal

. a symbrosis, ie

that the streptococeal invasion may condition the organtsm for a virus
ifection The nctivation of a latent virus erther by material of
bactenal or non-bacterial origin 18 known as biotropism, and herpes
febnilis 18 a good example, where the virus 1s liarmless until some
coccal disease (pneumonia) supervenes, when a crop of herpes pre<ents
itself  Swine influenza 13 another evample Schlesinger et af
(1935) quote one of the modern views of cancer which postulates two
factors, a carcinogenic agent and a virus (Cramer, 1938)  Although
subsequent agglutination tests gave some support to the virus view
{Eagles, 1937) attempts to produce the disease in ammals failed, but
Mervyn Gordon found that when a hremolytic streptococcus was
mixed with a virus and injected into a rabbit the streptococcus
disappeared, and thinks that this may be the reason why so many
workers have felt 1t difficult to accept the streptococcus as a primary
cause. The virus theory 15 thought by some to be unlkely because
the rheumatic granuloma 1s not like o virus-anduced leston  Ruvers

tion of acute rheumatism and of rhenmatord arthnfis, but the findings
are indefimite  The symbiosis of a virus with the streptococeus 13

Allergy
A good many explanations which deal with the vamation in
- ; - PR T
sty
1gn

mmmumty as well as anaphylaxis It does not requre that * the
altered capaeity”” shall he of an immunological order nor even that 1t
should be an increased capaaty  Since then the meaning has been
winttled down a good deal  The tendency 13 now to remove the tosic
wdiopathies (such as asthing and hay fever), which perhaps should not
have been cluded, mto a separate class altogether (called by Aschoff
“Anfalshrankheiten,” or “attach discases') and to heep the word
“allergy ™ to wmdicate hy pessenativeness only to the touns of bactena
m mfective diseases  The word * anaphylaxis” might be hept for

P B
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altered reaction to forergn substances. In this way, allergy is o
helpful word to deseribe one of the effects of immunity}, ‘and qlﬁrnhta.
tively may vary in different conditions Rich (1933) 1nvestigated
allergy and immune reactions by three methods, Firstly he proguced
acquired 1mmumty without the development of allergy, secondly lLe
mnjected the serum of allergic 1mmune animals into normals and
showed that the normal amimals were desensitised and lastly shown
to be immune but not allergie  Florence Serbert, using purified
tubercle protein, showed that animals immunised with this were
hypersensitive to the protemn of old tuberculin  If these ammals
were 1njected with virulent baalli they showed allergic phenomena
but no immunity  These experiments are the obverse of Rich’s work,
and tend to confirm 1t. On this view allergy and ymmunity may be
enbirely separate qualiies  Rach feels that, in this sense, allergy may
be the means of converting harmless protem bactenal disintegration
products 1nto a lethal instrument

It should be useful to mqure whether a marked increase of re-
activity to bacterial toxms 1s found 1n rheumatod arthritis  Zmsser
thought that this was the case in rheumatic fever and quoted the
sterile synovial fluds both 1 man and experimentally in animals,
and saxd that this hypersensitivity ran par: passu with the general
condition  Others take the view that these are a part of a general
mmmune reaction

If allergy was a feature, 1t would be expected that skin reactions
to hazmolytic streptococer would help to demonstrate it, Certaimly
personal experience does not support ths view. Dermal reactrons
seem to be unusually marked m some patients and not in others
Sometimes they present themselves at once, but they may be delayed,
and there seems no correlation between the type of case and the
severity or time of the reaction  Some workers found a positive skin
reaction to heemolytic streptacocet in as high proportion as 90 per cent
of cases (Wanwright, 1935), whereas only 10 per cent reacted to
streptococeus vindans  One author tested 78 cases of rheumatoid
arthritis and 69 gave a positive skin reaction  From this mformation
he found the strain to which the patient was most skn-senative and
used 1t as a guide to vaccine treatment  He states that, by selecting
Iis vaceme 1n this way, he produced improvement in 30 aut of 45 cases
of rheumatord arthritts Green 1n the two groups of patents B
(thenmatie) and MR (non-rheumatic) found 71-4 per cent of reactions
to hamolytic streptococcal endotoxin mn group R'and only 23 3 per
cent i group NR He tried to desensitise, and in large doses pro-
duced reactions like erythema nodosum, and occastonally,
reactions like a relapse of the rheumatism.

Recently Cooke has desertbed two types of chnical allergy: n thte
first the symptoms occur within an hour of contact with the excitan
—the immediate type, and in the second the symptoms oceur m“ﬁ
later—the delayed type The differences that he draws between t ;
two groups are as follows The immediate type shows rapid oj:set;i
symptoms after exposure, a positive and rapidly developing Skmt ﬂnt
ophthalmie test which in general clearly indicates the excrtant,

generalised
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together with a sujtable chnteal history., In the serum of these
patients it 1s posable to demonstrate the presence of skin-censitising
antibodies by passive transfer to normal skin, ie. the Prau-nttz-
Kustrer phenomena. He states that shin tests are of value only in
2l type, quoting two exceptions () posttive skhin tests not always
indicating chimcal sensitnaty; (b) negative skin tests not always
ndhcating absence of an immediate reaction, tlus 1s, of course, nell
known 1 particular the ro-called non-antigenic substances such ae
aspinm and quinine

The delayed type differs from the above in several stnhing ways
The reactton may begin several hours or «everal days after the
exposure to the exeitant, 1n such instances not only doey the reaction
alnays occur but 1t occurs after essentially the same incubatton
peniod  frequent recurrences do not serve to matcrially alter this
incubation period  Tn such cases the shin test shown by the chnical
test to be the exatant s negative, even » hen the rozlchon tnl.eq lhc
form of an urtrcarna
further states that, wh
unkunown the fact of sts
only 10 its incubation period and perhaps m the rach, 1t differs,
however, 1n having none of the serologie findings and no posttive shin
test at any time Obviously thm tvpc of rencmm iffers from
the liate type m its This type of
reaction 15 frequent with foods, drugs and Imctcm\l substances, hut
very rare to ar-borne excitants, In thus group are placed many
cn<es of urticaria and angtoneurotic cedema, both external (cutaneous)
and internal (ahdomnal and cerebral), of eczema and othier dermatoses
helong to tins group, also all allergtes of infective orngmn producing
bronc hml asthma, na~al and shin sy mptoms

The shin test for allergy should seek to reproduce the histological
preture of the clmwnl nllvr[.,} under study, for example one cannot

and should 4 " the cause of eczema,
whieh v an o means of the mntra-
dermal test itous mediate type

of reaction  Disregard for tius fundamental principle has led to
great confusion and error Probably the majonity of people who
have tried to use skin sensitivity as an md to diagnosts ar treatment
would agree that 1t 19 & vapable and uncertan factor  This would
apply both to renatisity to bacteral tovins and to druge  One has
onlv to think of such things as senativity to aspnn and the falure
to xhuw shin reactions to realise that the two things do not go hand
m hand  Landsteiner has given reasons why thes may be  On the
other hand xome physicrans seem to derive satesfaction and suceess
from thix method and Cooke’s work may alter opinion

Wemntraud orginally put forward the hypothesis that rheimatism
was ananaphylactic” condition, and he was supported Iiter by
waeral experimental observers (Khinge, 1937)  Levinthal (1914)
pats the cuse 1n great detal, and makes the interestimg point that an
mtracellular antigen-antibody reaction cannot ocenr unless the dose
of antigen v too great to be neutralised by the arculsting antibordses
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It has been shown that after the mjection of the original antigen the
circulating antibodies gradually appear, but that at the time that
hypersensitivity appears they have fallen considerably, and the tissue
antibody has 11sen  Theca fura aheawee dten - .
He starts
! That 1esodermal
localiation
2 That the imtial histological reactions of the various diseases are
in the mamn sumlar, though later developing different, charactenstics:
this 15 a diffieult point and probably cannot be answered on the facts
as they are known at present, However, he mentions tuberculoss
as an example of a single infection with remarkable protean manz-
festations, and this 15 of course true, and leads one to realise the
striking differences that may be mamfest 1 the mucroscopie picture
without 1n actual fact mdicating that a completely different type of
reaction is occurring The differences are dictated not by the
causative agent, but by the cireumstances surroundingats introduction,
Though 1n fact these reactions may be similar, the positive value of
the evidence 1s small without further data
3 The rheumatic diseases are not local in pature but rather
systemie  This assumption m the sense that he uses 1t would be
enerally accepted
g '.el‘he );oncell))tmn that he mamntans 15 briefly that the rheumaiﬁw
disorders are not due to a specific micro-organism, but to a spe:l e
reaction of the macro-orgamism to an mvasion by a foreign pﬂi E:!l
erther iving or dead, this conception requires that the txssuesI mvol ;he
shall be hypersensitive to the antigen cauemg.the stimulus Long
experimental evidence that he quotes in support is unexcept})}ontaheor
1 accordance with current ideas  Most people agree with the : body
of cell-fixed antibodies, and with the theory of antxgenvanll bu{
reactions, but 1ts application to all disease not only qua}ntatwe g’mm
quantitatively must rase some doubt 1f all angles of this propo:
onsidered. .
e Eater Levmthal says that “sensitisation is a legltéll‘ll:f: 1?:::]?1 5:11;
stage 1 every }mmunisahon ”‘ Now rﬂ“i s%afe'::’l::mch’s ;\ork 4
T ’ ecomes important
’ Details tg'e laf”;'
- v o
given of some expenments designed to shﬁw fr})mtth:l;zir:;r:;an o
certain antistreptococcal precipitin were gl ert e For se they g0
the sera of a certain number of rhenmatic ga(tilellﬁ1 st henr s however
these expermments appear to have succeeded ! adequﬂt‘e econtrol
serutmny of the results reveals that there “dlsd e led norme
The correct control for these expenyents Wt}ﬂ e et who Hiad 10
pemone who posened te PeoBis 08 S Nt e
int disease., 1t woul en hav sary. s, did 10
perions desit tho confang the preapiint i e 1%
e e precgnhns éntotht?; Jg(::;t dlﬁ‘ic.ulty of obtaining normal
dafficult to furmsh owin,
joint fluid
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The theory of an allergic basis 1 a condition like rheumatoid
arthntiy is attractive if it 1s allowed that infection takes some part in
its early stages  Such a postulate may well be true and an antigen-
antibody reaction may subsequently occur in the jomnts Recent
work has suggested that this may be true and the effect of removal
of foct of sepsts tends to support 1t It js evident to those famliar
with the problem that such a theory 1s unhkely to be a complete
answer.

The connection of arthntis with food allergy 15 esen more unhkely,
but has been suggested

Endoerme Factors

e L oea . P . [T art m
of it
* case
conflicting mn character

The pitustary 1s now recogmsed as the gland which has a large share
i controlling the endoerine team  Until the function of the thyro-
tropie hormone 19 more fully understood there 13 no rehable evidence
that the pitwitary plays anv part sn theumataid arthntis Therapeutie
trials with most of the availahle fractions of the anterior pituitary
have yielded httle henefirt

The thyroul gland —At one tume a good deal of work was done on
the basal metabolie rate 10 rheumatonl arthmitis, but most authors
found normat figures and little interest has been shown for the last
thieteen years  In a series of twenty-hve cases investigated 1933
the results were ali normal or near normal

The second hine of mquiry has been inte the asoctation of thy ro-
toxicoss and arthntis At one time thiy was thought to Le a
sigmficant asociatton, but of recent years it has been realised liow
very common these two conditions are  Some authors report
wmprovement 1n the arthntis after a partial thyrordectomy but n a
condition which lias natural renussions it 1 duflicult to be sure  The
late Mr Ceal Joll, a great authority on thyrowd disease «aw no
sigmifieant connection  However Poynton and Schlesinger guote
Lantman ns saymg that dysthyrordrom exist« and he thought 1t had
a common tove ongin with the arthritis  Rlcumatod arthntrs 1
seldom as<ociated with mvxcedema or a «gmficantly low BM I
though 1t is a shghtly more common hnding i connection with
osteoarthritis  The adminivtration of thyrosd extract m rheumatornd
arthritis of even moderate severity seems to show a deplorable lack
of elimeal acumen but 1t must be recorded that improsement has
been noted following its use,

The parathyrod  glands —In 102% Ssamann advocated parn-
thyrordectomy for rheumatod arthritis nee then some work has
been earned out on this problem and mn 1940 Helfet <tated that the
morgame blood phosphate level was controlled by the parathyrods
Hy perparathyroidism withdrans ealewm ions from the bones and
he thought that the decalaheation found 1 arthrtis might be
produced n thie way 8o far as 1« known no conststent change in
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It has been shown that after the mjection of the original antigen the
cxrcul:\tmg antibodies gradually appear, but that at the time that
hypersensitivity appears they have fallen considerably, and the tssue
antibody has risen  These two observations are in accord.
He starts with three assumptions.
1 That rh d show a predomi mesodermal
localsation  Ths 18 reasonable
2 That the imtial hustological reactions of the vanous diseases are
m the mamn similar, though later developing different characteristies®
this 15 a difficult point and probably cannot be answered on the facts
as they are known at present However, he mentions tuberculoss
as an example of a single mfection with remarkable protean mam-
festations, and this 1s of course true, and leads one to realise the
stniking differences that may be manifest in the microscopie picture
without 1n actual fact indicating that a completely different type of
reaction 1s occurring The differences are dictated not by the
causative agent, but by the circumstances surroundmngits troduction.
Though m fact these reactions may be similar, the positive value of
the evidence 13 small without further data
3. The rheumatic diseases are not local in nature but rather
systemic This assumption 1n the sense that he uses 1t would be
generally accepted
The conception that he maintans is briefly that the rheumatic
disorders are not due to a speeific micro-orgamsm, but to a specific
reaction of the macro-orgamism to an invasion by a foreign protemn
either iving or dead, this conception requires that the tissues invotved
shall be hypersensitive to the antigen causing the stimulus The
experimental evidence that he quotes i support 1s unexceptional and
1n accordance with current ideas ™7 ' veroo
of cell-fixed antibodies, and w
reactions, but its appheation to . .. .
quantitatively must rarse some doubt 1f all angles of this proposition
are constdered
Later Levinthal says that “sensitisation js a legitimate part and
stage 1 every immumsation.” Now this statement 13 absolutely
L e v - .here Rich’s work on
becomes important
. R .t Detals are later
given of some expenments designed to show that the titres of &
certain antistreptococcal precipitin were higher 1 the jomts than in
the sera of a certain number of rheumatic patients  As far as they go
these experiments appear to have succeeded n their aim; ]‘0“'°velr
serutiny of the results reveals that there was no adequate contx'oi
The correct control for these experiments would have included norma
persons who possessed the precipitin n the sera but who hﬂ(} ":
jomnt disease, 1t would then have been neceseary to show tlmtdt lest
persons, despite their containing the precipitins in the sera, d‘]dnl?e
have excess precipitins in their jont fluid. This conn:o! wou o
difficult to furmsh owing to the great difficulty of obtaining norm
joint flmd
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The theory of an allergic basis in a conditton hihe rheumatoid
arthitis iv attractive if it 15 allowed that infection takes some part i
its early stages, Such a postulate may well be true and an antigen-
antibody reaction may subsequently occur in the jonts  Recent
work has suggested that this may be true, and the effect of removal
of foci of sepsis tends to support it It 1s cvident to those fanuhar
with the problem that such a theory i unlikely to be a complete
answer

The connection of arthritis with food allergy 15 even more unlikely,
but has been suggested

Endocrine Factors

Most of the endocrine glands have been thought to play a part m
the pathogenesrs of rheumatoid arthrtis  The evidence some of 1t
sound 1n 1t~ way 15 hardly ever of a direct nature and 15 1 any caso
conflicting 1n character

that the pitwitary plays any part i theumatod arthritis Therapeutie
trials with most of the available fractions of the anterior pitwitary
have sielded hittle benefit

The thyrowd gland —At one time a good deal of work was done on
the basal metabolic rate mn rlieumatoid arthrtis but most authors
found normal figures and httle mterest has been <hown for the last
thirteen years  In a senies of tuenty-five cases mvestigated in 1033
the results were all normal or near-normal

The second line of nquiry has been mto the awsociation of thyro-
toxicosts and arthritis At one time this was thought to he a
sigmficant association, but of recent sears 1t has been realised how
ver) common these two condittons are  Sonte authors report
mprosement n the arthnitis after a partial thyroidectomy, but in a
condition which has natural renusstons it 1s dificult to be sure, The
late Mr Cecil Joll, u great authonity on thyrowd disease, saw no
significant connection However, Poynton and Schlesinger quote
Lantman as <aying that dysthyrordisin exists and he thought 1t had
a comnion tovite ongin with the arthutis  Rheumatord arthrtes 19
seldom associated with myxadema or a mgmficantly low BM R,
though 1t 1s a shghtly more common finding i conniection witht
osteoarthritis  The adnunistration of thyrowd extract m rhewmatod
arthritis of even moderate severity seems to show a deplorable lack
of chinical acumen, but 1t must be recorded that mmprovement has
been noted following 1ts use

The parathyroud glands —In 192§ Ssamarin advocated para-
thyroidectomy for rheumatoid arthritis  Smee then some work has
been carried out on this problem, and 1n 1940 Helfet stated that the
norgamie blood phosphate level was controlled by the parathyroids
Hyperparathyroidism withdraws caleum tons from the bones, and
he thought that the decaleification found 1n arthntis might be
produced 1n this way So far as 1s known no consistent change
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It has been shown that after the injection of the original antigen the
cireulating antibodies gradually appear, but that at the time that
hypersensitivity appears they have fallen considerably, and the tissue
antibody has risen.  These two observations are in accord.

He starts with three assumptions:

1 That rbeumatic diseases show a predominant mesodermal
localisation  This 1s reasonable
in the
this 13 . . .
as they are known at present. However, he mentions tubercalosis
as an example of a single mfectron with remarkable protean mani-
festations, and ths 13 of course true, and leads one to reahse the
strkang differences that may be mamfest in the microscopic picture
without mn actual fact mdicating that a completely dufferent type of
reaction 1s occurring The differences are dictated not by the
causative agent, but by the cir ances surr dingits introduction
Though 1n fact these reactions may be smmilar, the positive value of
the evidence 15 small without further data.

3 The rheumatic diseases are not local in nature but rather
systemic  This assumption 1n the sense that he uses it would be
generally accepted

The conception that he maintamns 15 briefly that the rheumatic
disorders are not due to a specific miero-organism, but to a specfie
reaction of the macro-orgamsm to an mvasion by a foreign protemn

erther kving or dead, this conception requires that the tissues mvelved
N PR 4ln qhimmlys. The

10nal and
he theory
antibody

reactions, but 1ts application to all disease not only quahtanvelytll?:!:
quantitatively must raise some doubt if all angles of this propost
are considered .

Later Levinthal says that “‘sensitisation 15 a legitimate parlt fe'fg
stage m every mmmumsation ” Now this statement is ’abs? ;‘k ol
fundamental to his argument, ths s of course where Rwh.s wo -y
the ble d tion of ity and allergy bycomeslxmpotmer
It 15 difficult to express an option on this pomnt. Ditmgs!a;t: i
given of some experirhents designed ¢o shtow that e.e' :srtixan n
certain antistreptococcal precipitin were higher the ]fox;‘n S they 0
the sera of a certan number of rheumatic patients. As am'a e
these experiments appear to have succeeded in thelé ax“ 1€e ol
scrutiny of the results reveals that there was no a eqh;ded e
The correct control for these experiments would }mvebmcc e 10
persons who possessed the precipitin in the sera “huw 10 i these
jomnt disease, 1t would then have been necessary tot }s]e i mot
persons, despite therr contaimng the preclpltu’}sh}n ont;ol " ould be
have excess precipiting in their jomt flud. le cbtaimng S orm
difficult to furmsh owing to the great difficulty of ol

jont fluid
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Protein metabolism was not found significantly altered, the fasting
on-protein mtrogen, urea mtrogen, and blood une aad were all
ormal Some workers have found a high blood uric acid, and this
as been nterpreted as duc to renal failure. The value of uric acid
inding- 1 estimating renal function 1s & disputed pont.  Sonie think
t 15 a very sensitive indicator, others feel 1t 1s not Possibly some of
hese cases were of gouty ongin

Creatin was investigated Loth by blood Jevels and by creatin-
eeding experiments It was agreed that high blood levels were
sommon and the rate of excretion slow, and it was thought that this
sas due to the same mechanism that produces delayed sugar eurves,
nterference with the blood flow m the finer vessels of the muscles.
(‘reatinurea was an uncommon finding 1

Iipard metabolsm appears to be normal Poynton and Schlesinger

by Pemberton and

. . the diet, especially

1t« quantity, was of importance 1n chronic arthritis, and found that a
teduced food mtake was followed by benefit Carbobydrate was
most concerned, and they thought there mght be difficulty m
carhohydrate metabohsm Giving 100 gm. by mouth, after the
tasting level had been taken, they found there was delay m sugar
removal, what we usually call a lowered sugar tolerance A< the
arthnitis improved the curve tended to return to normal They
found these features to be especally noticcable in those cases i
which focal infection was a factor These findings were confirmed
both 1n soldiers and c1vibans and have been repeated since by several
ather workers It seemed likely that this information could be used

one removal ot some teeth with a focal wnfection led to a complete
amelioration of the symptoms and a return to work  This case was
followed up in 1939 and was still symptom-free. As success with
eradication of foct of sepsis had been obtamed 1n only 2 per cent of
cases of rheumatoid arthmtis (see Focal Sepsts) this was rather
encouraging, but the figures are far too small to be of any significance.

Sulphur Metabolism

First, to touch bmefly on how sulphur oceurs in the body, for 1t
seems that the likelihood that sulphur may be of use as a therapeutic
agent may best be ase " s .

It should be emp
(2-6) and a hagh and
s protem, and the fact that ali protems contan some sulphur 1s ve;y
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ussue 1n 28 per cent ot the patients who had been operated on and
had improved  The few cases of parathyrordectomy recorded in this
country have seldom been successful, and the operation should not be
carried out for this condition

The sex glands —There 1s little chinical doubt that rheumatod
arthnitis improves derably during y and not m-
frequently patients become symptom-free, only to relapse mto even
greater misery after the baby 1s born  Probably this first suggested
the 1dea that the sex hormones were concerned in arthritis, but their
administration seldom proves of benefit and Hench {1938) concluded
that they were not resy ble for the mpr ent i pregnancy.
He thought that the lipema which occurs at this time might be a
factor, and compared 1t with the hipemia which 15 found m jaundtce,
a syndrome which 1s also said to relieve arthritts  The rise 1 blood
cholesterol was not thought to be a factor, although 1t appears both
1n pregnancy and jaundice, but differs substantially both qualitatively
and quantitatively 1n the two condittons. In a personal senes of
254 cases, rheumatoid arthnitis started five times during pregnancy
or immedi~é~'e S U I DAY Sl .
chance.
was 97 fo '
some relationship to the age incidence of the two conditions and no
conclusion could be drawn from 1t

Suprarenal glands —Comroe reports that Watson (1940) found
improvement n cases of arthritis following injections of cortin, and
apparently overdosage with desoxycorticosterone acetate may px:oduce
polyarthritis n rats It was necessary to keep the animals in the
cold to see this effect

Some of the other ductless glands have been discussed in connection
with rheumatord arthntis, and it has been said that (.linbehcs suffer
from arthritis very frequently Personal experience is agamnst this,
osteoarthritis or neuritis 1s an accompamment but very seldom
rheumatoid arthritis

e

Metabolic Factors )

The occurrence of arthritis m gout, alkaptonuria, congenital
haematoporphy rinunia and, it was said, thyrotoxicosis and my,\:«iden:g
gave rise to the theory of a metabolic eause 'Thli was part.lj.( :erh
failure to separate the dufferent forms of arthritis, and to distingw sh
between the mere association of two syndromes and t'!m‘xr mfn?ff,rfr

basal metabolic rate
dary to the patho-
found between the

careful and detailed nvestigations he found the
to be shightly reduced but thought tlns was secon
logical changes found. No relationship has been
BMR and the activity of the disease
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future It is possible that these facts are connected. Chondrottic
acid 1itself sometimes fatls to break down and appears tn the urme,
but no work is avatable which deals with rts estimation m cases of
arthntis

1t 1s beginning to be thought that the cystine content of the naily
1+ & guide to sulphur metabolom i the body  Neligan (1934), in »
study at Droitwich, found a low cystine content in 73 per cent. of lis
cases, and Loeper {1034) found a deficiency of sulphur in the cartilages
and ~synovial tluid  Race thinks that thts may be due to a reduced
albunun-globulin ratte 1 the plasma, as the cystine content of
globulin 15 lower than that of albummn

Ravwls ot al (1935) treated 25 patients with injections of collowdal
sulphur and found an 1nerease m the eystine content of the natls m 21,
with an average all-round increase of 2 58 mgm per cent per pattent
The sedimentation rate, although only slightly reduced, was considered
sigmificant from the statistical aspect. but there was no correlation
between the sedimentation rate and the cystine content of the nmls
Thev concluded that the cystine content of the nails wns lower in the
older patients with rheumatord and mixed arthritis and that sulphur

Race found deficient sulphur oxidation Todd (1937) concluded
that eleetro negative colloids were drawn away from the blood stream
by macrophages, and that tlus led to a stimulation of the reticulo-
endothehal system  Opinion 13 divided on the value of sulphur in
the treatment of rtheumatism.

Caleram

In view of the marked decaleification of bone which 1s an X-ray
feature of rheumatoid arthritis, ealewm metabolism should be of
considerable interest

1t has already been noted, however, that the present view 15 that
caleum and phosphorus metabolium mn arthritts 1s near-normal
This 15 based on blood Jevels and confirmed by total balance tests It
seems that this vien must be accepted at present but some of the
onigmal workers found abnormal blood levels As rs well known
the techmque of caletum balance experiments 18 very dfficult, but
the few cartied out have proved within the limits of normality

Pemberton concludes that the acid base balunce 1s normal in
arthntis  In view of the delicate mechamsm available 1n the body
for correcting this factor this would be expected )

No evidence has been found to show that lactic acid metabolism
1 abnormal or incomplete Sweat has heen found to contamn a
considerable quantity but no more in arthritrs than in controls

Pembertou found that arthntic patients when first treated by
rest i bed exereted more water than they ingested  He found that
soft-tissue swelling disappeared during this period and concluded
that arthritis was associated with a low-grade @dema of the tissues
which could be systemie in nature s experiments were carefully

5
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often lost sight of. Proteins may contan anything from -2 per cent
(gelatin) to 5 per cent. (keratin) sulphur, and the amount of sulphur
they contam has an important bearing on their metabolism ard
ultimate fate

The prineipal sulphur-contaiming amino-acids resulting from the
breakdown of protem are eystine and methionine {Barger and Coyne,
1928), and taurine, a constituent of the bile acids, which was isolated
by Gmelin and has been known for one hundred years, 13 a derivative
of cystine  Cystine and methiomne also yield glutathione (Hophins,
1921) and nsulin 15 a protem (Abel, 1926) which cannot do its work
without its eystme content  To show the complexity of this subject,
the 10dine titration method used for the estimation of glutathione
gives positive results for ascorbic acid.  Cystine cannot be replaced
m a diet by clementary sulphur or morgane sulphates but only by
methionine, and 1n cases of cystinuria 1t is found that if the patient
15 fed with cystine he can oxidise tt, so 1t 15 thought that methionine
15 at fault It has been shown quite clearly that sulphates can be
formed from both cystine and methiommne., Sulphur is an element
which 13 all-pervading 1n the body and which enters mnto all natural
I Sulphur detoxicates powsons mn the body both chemeal
and bacterral, Sulphur 18 as charactenstic of the epithelil cells of
the skin as 1ron 1s of red blood cells or calcium of bones. Sulphur
merely apphed to the skin 1s changed to a form which permits it to
reach the cystine-containing epidermal cells Indol (a product of
tryptophane) has been shown by Forbes nnd Neale (1937) to be
present 1n excess in the unne of patients suffering from rhepmutold
arthnitss, and to dimimsh with elimeal improvement and disappear
with recovery Indol normally breaks down to indoxyl and then
combines with sulphur to form indrcan, which 1s potassium 1ndoxyl
sulphate  Phenol, indoxyl and skatoxyl, and a great many aromatie
alcohols, appear conjugated with H,80,, or may pair with taurine,
so that the presence of sulphur is for their det ‘]“":
and 1t may be that this 1s an important point in the value of sulp) ,‘“:
therapy Carbohydrates may take the place of s\x]pllur-conta\p‘ﬂ;
proteins, and Fletcher (1939) produced an acute e_.mcerbnhon in ‘
case of arthritts with a very high carbohydrate dict. The use ?e
sulphur 15, therefore, very often combined with a low ca.rbo"y‘lrt‘
diet, and some good results have been obtained, mostly in Amencs,
with this combination, espeeially 11 cases ofrlleugxatoxd arthrm}. o

The organic matnx of the Jont cartilages is cumposodto aond
protens, and one is a simple protein umted with chondroitic .

3 i itin
Chondroitic acid when hydrolysed, breaks down into c}}c{xi?mm

blood, although this has been attributed to a requction i ww «
of the erybhrgcytes, as the plasma itsell contamns no g\utﬂ-vtlzm‘fl‘:!e”‘;:
good deal has been made of tlus pomt, but 1t is not certmn])c ¥ et
the onset of the arthnitrs and the loss of the cartilage s\glp x\{rgm the
in hand, but more work will probubly be done on this poin
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the United States On the other hand, dark adaptation curves are
sud to be abnormal

On present knowledge vitammn A deficiency in rheumatoid arthritis
rests on a very slender basis.

Vitamin B Complex
This conwusts of the heat-labile component vitamm B, (anti-
neuntie factor) and a number of keat-stable components, vitarmn B,
Vitemin B, has been synthesised and 15 known as thamne

come into some prommence lately because white bread 13 made after
the germ and the hush have been removed B, 1s important because
1t 12 probably concerned 1n the metabolism of carbohydrate It scems
Iikely that pyruvie aeid 15 metabolised to lactic acid and acetic acid
by B, It1salwo thought that normal digestion and absorption from
the bowel depend to some extent on this vitamn, and 1t 1s now used
extensively 1n mntestmal disorders in man on this baus

Peficiency 1n ammals leads to anoresia, atrephy of lymphod
tissue and lymphopema  Absorption of fat 1s impaired, passage of
food along the bowel 19 delayed and putrefaction occurs m the in-
testine  Bradycardia 1s found, and polyneurtis 1s described For
this reason the vitamin 1s now extensively used in man, but the analogy
15 not a close one  Chronic aleohol! 15 d with d 'y
of the vitapun  (Edema of uncertain origin 13 occasionally improved
by 1ts use

The use of vitamin B, 1n rheumatoid arthritis has been advocated
(Fletcher, 1936) Therapy of this type ts mostly advocated on the
basis of 1ts effect on the bowel and extensive X-ray studies have been
carried out to show the abnormalties that may bo encountered in
arthnitts . Such symptoms as a red sore tongue and loss of appetite
appear to be rehieved  Injections of the vitamun have sometimes led

By, B, and By are thought to exst on expenimental proof
Defictency of niboflavin leads to certam skin lesions, some affections
of the eye, mcluding heratitis  Nicotic-aeid deficiency leads to
pellegra  Vitamun B, 15 concerned in nutrition and is said to rehieve
the tremor of certain extra-pyranudal lesions, as well as dumintshig

the spasticity.
Tn practice one often finds vitamin B being prescribed for rheuma-
Narthntis, but ezpermental or phywiological evidence for sts use
" be entirely lacking, unless there 1s defimte dietary deficrency,
vement can seldom defimtely Le attributed to its use It
er, be remembered that storage of vitamin B 1s muumal
2dy depends on the daily intake

been synthesised and is known as ascorbre aejid. It
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carried out and allowance was made for the water in the food as
well as that actually drank.  He aiso allowed for water formed from
the combustion of carbohydrate, proten and fat. Using a simple
mtake-ontput chart, and not allowing for these additional factors,
no marked abnormality has been found, provided kidney function is
normal. The use of thyroid extract 1n these cases has only shghtly
mereased the output.

The Vitamins

Vatammn deficiency has often been quoted as instrumental in
produemng arthritts and this 1dea has been revivified in America with
the mtroduction of massive dosage of vitamin D (ertron) This
question of vitamin deficiency in rheumatoid arthritts is a constantly
recurring one, so 1t may be as well to state something of what 1s
kunown of the vitamms and to discuss the hikelthood of their being
concerned 1n the process.

Vetamin &4 —This 1s found i maximum concentration i halibut
all, good rmounts are found in anunal fats, e g cream, milk, butter,
eggs, meat fats and cod-liver oil It 1s absent from fats ufyegetab]e
origin and from lard, The vitamin A in the body is all derived from
the food and is supplied as the vitamin itself or as carotene, which is
converted to vitamn A 1n the liver,

Deficrency under experimental conditions leads to death fml:n
mtercurrent :nfection so that vitanmn A has been called the anti-
infective vitamin. This 1s somewhat of an over-statement but no
doubt vitarmn A plays a part m the defence against infectron. "Ihe
specific il of deficiency 1s hikal; The salivary
glands atrophy and the glands secreting mucus in the intestime are
found filled with cells and orgamsms The whole tendency is to
leave areas of focal sepsis, resulting m a bactenzmma, leadmg to
bronchopneumoma and other mfectrons  This diminished _reslstﬂ]l;w
to, and greater rigk from, tofectron has been proved experimentally,

i i var. It is smd thet
and was confirmed in man ‘durmg‘ the ‘lf{st wa; s o

deficiency may lead n 2
pulmonary tuberculosis, .Zlgl)ll A?h‘;rs:e‘s:
are also found, There ition is o

lack of the vitamin and degrees of dark adaptation have heen uset“l
a test to demonstrate it.  Apart from certam cl\exx’gcq m the ceer;“iv
nervous system, Mellanby {quoted by Samson W nghc)'has“xvickml,‘
found marked thickemng of various bones nnd' beheves d“ iy
to compression of nerie roots  Joseph Race {1937) meas\:ree x’mr e
pigments, carotene and witarun A He found C'qu cx: gy
dvminushed 1n rhenmatoid arthmtis, as also vitamn A {25 W\entmued
as compared with 90 1n the controls). None of the changels nﬂw Yl
under the heading of ““defictency ™ ocour in arthnitis % uhrt fe”, mrlr]rle
of foer of sepsts, but these changes are all evxdenci‘o tl\eqiﬂes ot
deficiency, and a lesser deprivation may produce ot erfcﬂ;‘3 e
o far understood. Attempts to treat cases with 1{1'0;235 e o or in
up to 70,000 umts a day have not proved successful eithe



THE ETIOLOGY OF RHEUMATOID ARTHRITIS 229

to vitamin Dy  The second def y synd 13 d with
the structure of the teeth, and is probably interwoven with a de-
fiiency of vitamins A and €. An excellent desenption will be found
m Applied Physiology (Samson Wright, 1942).

Vitamin D probably acts by promoting the absorption of calelum
and phosphate from the bowel

Dreyer and Reed (1935), working on vitanun D and hay fever,
found that two patients with rhenmatoid arthritis showed considerable
mmprovement  They followed this up giving 5 mg of caleiferol daily
for a month or more They found both rheumatoid and osteo-
arthritis te be improved Since then, a great many therapeutie
trials have been carried out, and as Comroe says “preparations of all
potencies have been over-emphasised and over-sold to the public

In 1942 Reymnolds published a trial wath *“Ertron ** a wvitamin D
preparation made by passing an electric current through vaporsed
ergosterol  He clnimed that this preparation had a different effect
from witamin D It 1s generally thought now to be identical with
caleiferol (DD,) The Counail on Pharmacy and Chemistry of the
American Medical Association took this preparation off the list of
new and non-official remedies They thought its effect was non-
speeific and mght be toxic 1n such large doses, but 1t has recently
been restored  In a small tral of 20 cases of rheumataid arthritis
treated with 50,000 units of vitamin D, three times a day, the followng
results were obtamed Ten were unproved over six months {two
weeks on treatment and two off) to the point of being able to go to
work Two were improved clineally as judged by jomnt swellng
and sedimentation rate  Fight were approximately in a stationary
conditron, but none were defimtely worse (although two had to stop
treatment) Taking the two mmproved groups together, twelve out
of twenty showed some success (G0 per cent) The percentage of
“success” obtamned wathout regard to the duration of the disease or
the method of treatment 1n rheumatoid arthritis I have found to be
64 4, per cent . 50 there 13 some little ground for thinking that vitanin
D compares on an equal footing with other treatments The per-
centage of “‘success’ obtmned 1n a refractory condition like osteo
arthribis of the lups, where treatment 1s of httle avail was 34 9 per
cent  No toxic results have been seen except nausea and vomuting
of a fairly marked seventy (two cases) and transient nausea 1n several
cases  No renal damage ensued, as judged by chemical tests of the
urine  Some authors say that the dosage uscd here 15 insufficient to
produce maxmmum results

Ouerdosage of utamin D 1s said to lead to symptoms ike hyper-
parathyroidism  Hypervitaminosis may ensue 1f a lngh caleium diet
1 taken  Anyone who wishes to undertake this form of treatment
should read the oniginal papers concerned (Snyder et al , 1943, Farley
et al 1941}

Vitamin £ —Is & tocopherol with two forms (a and g} I found
n the embryo of wheat, and 1n seeds and green leaves

The deficiency syndrome consists, m rats, of a failure of development
after the fertile ovum has been normally implanted 1n the uterus
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15 found in fresh foodstuffs, fruit jurees hike orange and lemon, 1
vegetables, and just under the skin of potatoes Tt is now Tossible
to preserve fruit by canmng 1t under anwmrolse conditions,

The typical deficiency syndrome is scurvy and the speafic patho-
logical change 13 the fulure to matntam normal intercellular ground
stbstance  This 1s especially noficeable m the colfagen of fibrous
tissue and the matnix of bone. cartilage, dentine, and the non-epithehal
cement substance of the hining of the blood capillaries. The haemor-
rhages so commonly found 1n scurvy are explamed on thus bass

Investigating the questron of vitammn C 1p the blood. Race {1937)
found that the blood level varied to a great extent with the diet He
found. however, a lowered value in all classes of rheumatic cases,
rheumatoid and osteoarthritis, as well as fibrogitis and a group he
called sub-acute rheumatssm From this he concluded that, as
osteoarthritis 15 non-mfective m ongin, a deficient diet must operate
m all these cases. On further investigation, however, he found
that feeding ascorbic acid to the arthritic patients produced a lenser
nise n the plasma Jevel than in controls. He was unable to decide
whether this was due to vanableabsorption orto increased destruction
Although balance experiments would be difficult, 1f possible they would
be helpful. Somewhat similar results have been found n children
suffermg from acute rheumatism  Some people regard this as tlhe
result of the disease and not part of its cause. Comparable results
have been obtamed in several other infectious dseases.

In 1935 Rhinehart produced an experimental scmbun;
arthropathy in guipea-pigs, which somewhat resembled rheum;}:ie
arthritis, but on the whole they are not strictly comparable 4 \nd
emphasises the connection of vitamin C with the ductless glands afm
thinks that 1ts réle m the corpus luteum may be lmporttal;lt, o
Mouriquand and Schoen (1933} found that scurvy cannot be artil c;‘a o)f
nduced into preghant women He thunks thap the’remxasw
symptoms during pregnancy may be connected with thﬁt o cause of

Although 1t 15 faarly clear that lack of wtamin € 15 not 4 xeed 1;L M
rheumatod arthritis, 1t may well be one of the factors concern
ﬂm’?ftﬁfnﬁn D can be prepared from ergosterol by 1rrat{{i¢;:l;robj‘
ultra-violet rays 'This 13 sometunes known as Dy, Il)relP{;lf‘: h)e aturs]
tunny-fish oil are known as Dy, and may be rdentical w
1153{;))}2 Jound 1 cod-liver orl, m halibut ol and in yolkb?f zﬁ% alie
to some extent in ammal fats, but s absent from ;legehimees ire soft

The prnapal deficiency syndrome is nickets @ f‘emed Orafica
from an isufficiency of calerum salts and beccmel cdor Mol degenerate
tion 15 retarded because the older cartilage cells do A e rate

f the shaft cannot
and the blood vessels and osteoblasts o. e+ the broad and
This unusual survival of the cartilage cells ela wor of phosphate
rugged epiphyseal hne  The Jevel of serum eal cﬁu Yed cven on &
”7g‘7f bork 1s Jowered. Rickets can, hu\\evexz, eTlc;lelse rays act by
deficient, diet by exposure to u\tra-vmlel: {: )(serol) found 1n the skin
converting an mactive sterol (7 dehydrocholes!
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to vitanun D,. The second deficeency syndrome 13 concerned with
the structure of the teeth, and 1s probably interwoven with a de-
ficieney of vitamins A and C.  An excellent deseription will be found
i Applied Physiology (Samson Wright, 1942)

Vitamun D probably acts by promoting the absorption of caleium
and phosphate from the bowel.

Dreyer and Reed (1935), working on vitamin D and hay fever,
found that two patients with rheumatoid arthrits showed considerable
improvement  They followed this up giving 5 mg, of calaferol daily
for a month or more They found both rheumatoid and osteo-
arthritis to be improved Simnce then, a great many therapeutic
trials have been carried out, and as Comroe says “ preparations of all
potencies have been over-emphasiced and over-sold to the public

1n 1912 Reynolds pubbshed a tmal wath “ Ertron,” a vitarmn D
preparation made by passing an electric current through vaporised
ergosterol  He claimed that this preparation had a different effect
from vitanun D It 19 generally thought now to be tdentical with
caleiferol (D,) The Counall on Pharmacy and Chemustry of the
Amernican Medical Association took this preparation off the hst of
new and non-offictal remedies They thought its effect was non-
apecific and might be toxic n such large doses, but 1t has recently
been restored In a small tral of 20 cases of rheumatoid arthrtis
treated with 50,000 unuts of vitamin D, three times a day, the followmg
results were obtained Ten were improved over six months (two
weeks on treatment and two off) to the point of bemng able to go to
work Two were improved chmeally as judged by jomnt swelling
and sedunentation rate  Eight were approximately m o stationary
condrtion, bus none were definitely worse (although two had to stop
treatment) Taking the two mmproved groups together, twelve out
of twenty showed some success (80 per cent ) The percentage of
“‘success” obtained without regard to the duration of the disease or
the method of treatment 1n rheumatoid arthnitis I have found to be
64 4, per cent , so there 1« some hittle ground for thinking that wtamin
D compares on an equal footing with other treatments The per-
centage of “'success”™ obtamed 1n a refractory condition like osteo-
arthntis of the hips, where treatment is of httle avail, was 34 9 per
cent  No toxie results have been <een except nausea and vomiting
of a fairly marked severtty (two cases) and transient nausea in several
cases  No renal damage ensued, as judged by chemucal tests of the
urine  Some authors say that the dosage used here is msufficient to

produce maximum results
Orerdosage of titamin D 1s sad to lead to symptoms hike hyper-
parathyroidism™ Hj perviteminosts may ensue 1f a high caleum diet
1» taken  Anyone who wishes to undertake this form of treatment
should read the original papers concerned (Snyder et ol , 1943, Farley
el al, 1041)

Vitamen E —1Is a tocopherol with two forms (a and ) Is found
1 the embryo of wheat, and 1n seeds and green leaves

The deficiency syndrome consists, 1n rats, of a failure of development
after the fertile ovum has been normaily mplanted 1n the uterus
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Admmmstration of vitamun E at this stage saves the fwtus, It has
therefore been used for women who suffer from habitual abortion,
In the male rat, atrophy of the semimferous tubules occurs

It 15 mentioned here because 1t 15 said that the muscular dystrophies
and possibly some forms of muscular atrophy are also part of the
defictency syndrome and that admimstration of a-tocopherol relieves
them  Tins form of therapy n two cases of muscular dystrophy had
some beneficial effect, but its value m rheumatoid arthntis is very
doubtful

Titamin K —Is partly responsible for the prothrombin level m
the blood. In 1941 Rawls reported a low prothrombin level m 50
per eent of cases of rheumatoid arthritis  Vifanun K restores the
prothrombin level

The Neurogenic Theory

Tegner (1939) records that n group of workers at Aachen agree
that all chronic rheumatic diseases can be associated with the presence
of septic foct. In the case of rheumatoid arthritis the toxms from
these focy are said to attack the joints through the central nervous
system  They say ~ B T - T-eet
the anterior horn
and capillary spasm
the joints  They claim that rheumatos a1iniuy 1s o lutm us Lo
anterior polyomyelitis and that muscular fibnllation can be demon-
strated 1n the small muscles of the foot in all cases. It is ver}
tempting to regard some of the features of the syndrome as due to
involvement of the central nervous system, and 1t has been sard that
1ts bilateral tendency 1s in favour of such an :dea  So far, there is
nothing approaching proof of such a thing,

The arthropathies of tabes and syrngomyelia are an entirely
separate consideration . .

The capillary spasm mentioned above has been tl\oqght importan
by some writers and a good deal has been written as to its rc:l.:monslup
with cold and damp, and a constitutional hability to arthritis

Fox and van Breemen devote a chapter to its consideration and
quote Pemberton as thinking that many capillaries were narroned,
that there was a slowmng in the blood flow, and thr}t a thﬂ'erenlsr
existed 1 the amount of blood n the venous and arterial limbs of the

llanes, P
mI’Photographs of nal-bed capllanes seem to indicate sfoms
Qifferences 1n rheumatoid arthntis, and the benefib obtained hron
heat treatment 1s a noticeable feature. The matter has been

mentioned 1n Chapter VL
The Effect of Weight-bearing on the Incidence of Rheumatoid
Arthritis L

Dratslical EARNMLGLIVI v oaes &
this 18 not a potent factor.



THE .ETIOLOGY OF RHEUMATOID ARTHRITIS 231

AGF DISTRIBCTION BY JOINT AFFECTED

Agev ' Hands ,  Knees & Hypx ' Shoulders Feet

0 Yo o | o

0- 17 o7 | 2 38 |3 97
- 2 182 8 170 6 2017 6 104

33— 20 182 8 131 5 172 7 26

B- | 46 39 | 15 1n3 5 310 | 8§ 258
oS- 23 137 | 12 28 6 ;7 | T 226
85 - 1B 82 7 132 3 103 i

1% 999 | 331000 2 999 13 oot

Without statistical tests 1t is evident that there are no noteworthy
differences between the percentage distributions, but tests do prove
there are none

o |
Ages Hande Ranees and Hips

159 gaa | 30 1061

This table indicates quite clearly that, taking weight-bearmg
joimts on one hand (knees and hps) and companng them with joints
wlich bear no weight (hands) on the other, no great difference has
been found  This inquiry was mstituted 1n order to discover w hether,
mn susceptible persons, werght-bearing could infl the !
of rhewmatord arthritis It appears that tlus factor 13 not significant
It can be deduced that microtrauma 1s not a factor, even mn susceptible
persons

PATHOLOGY OF RHEUMATOID ARTHRITIS

General Considerations

Two important advances have been made within recent times n
the pathological study of rheumatism. Furstly, 1t has become more
clearly recogmsed that just as climcal pictures are not necessarly
specific, so histological pictures may be merely pattern reactions to
many stimult  Secondly, an elementary basic pattern has been
. PO PRSI IR SE S VR
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detail as to which 1 the primary change. From a study of sub-
cutaneous nodules in rheumatoid arthritis Collns believes « that
proliferation of connective tigsue DPrecedes degeneration, but some
think the primary change 15 a fibrinoid degeneration, followed by
mesenchymal proliferation and nvasion of lencocytes  This point
may at a later stage become extremely important The typieal
example of the above process 15 the Aschoff nodule

Fia 77

A Low-power view of pannus commencing to creep along the artieular
snrface

B High-power, same 336w Paihology of Rhewmatond Ariboss {after Nichnls spd Buhonlsen)

The attempt to base an allergic theory of rheumatism on thi
similarity with the tissue changes m hypersensitive animals ht"tuo
apparently jushfied Collins {18937) 15 pot prepared ;:: pres:x:tmd
assume the :dentity of the nodules 1n rheumatic fever and rheums tod
arthrtis on the sinilartty of the tissue change, Etnd quotes simi
changes in other conditions. (See Subcutaneous I\odulei) dod 55 8

The pathology of rhenmatoid artlmt‘ls must be ]redbqrﬁltrqtion
dynamie chamn of events, commencing ‘\\'lﬂl small-cclz :n i @ tio
of the synovial membrane, with prollferanox} of evnboq‘e:tiallv o
gradually the process spreads, but at any tume it may be pa X
completely arrested.

Synovial Tissue and Artienlar Cartilage - ——

Macroscopically there is a %rz‘lat l‘lypetrt:?ll;l;yiffi:h;pz :::l”alj‘;:elae

ulge out of the jont w] .
:‘h]:)l\ih s':gxI::ath‘:nlI;ur:matxon and hamorrhages ncc:\; (lv":?.e:lfxl::l
Sometm\es opposing layers of synovial membrane stic Asoﬁgahm: e
the membrane may adhere to the nrhcu]alr :Sx;lt‘:la%z Joint (lefor‘l’mty
’fibmsis occur, contraction iall{e—isg]l??tzjoi‘g-co; e hnflammation
only be a red congested mr:mdbr:]rl\e'
: with only a few fringes  Gradually
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i
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General view of theumatoud synovial membrane, showiny twa round celled
foe, and the general yaseulanty
Puthology of Rhewmatnat Arthrtss (Dr 3 W Fhacile)

Fre. 70

Higher magnification of & focal collction of lymphorytes i the synovial
membrane, showing a fold of the endothelial hong
Fattology of Riesmatoud Arthriss (Dx 3 % Minekle )
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detail as to which 1s the primary change. From a study of sub-
cutancous nodules in rheumatoid arthritis Collins Dbelieves 1 that
proliferation of connective tissue precedes degeneration, but some
think the primary change 1s a fibrinoid degeneration, followed by
mesenchymal proliferation and nvaston of leucocytes  This point
may at a later stage become extremely important The ty prcal
example of the above process 1s the Aschoff nodule.

¥ig 77

A Low-power view of pannus commeneng to ereep along tho articular
surface
B High-pouer, same xiew  Pathology of Rieunaiont drthraiss (after Nichols and Ruharloon)

The attempt to base an allergic theory of rheumatism on th:
sinnlanty with the tissue changes in hypersensitive anmals 1stn:)0
apparently justified  Collins (I937) 13 not prepared at presen to
assume the 1dentity ¢
arthnitis on t}l.le sim .

n other con . .
Chu;‘iis pr:lthology of rheumatoid arthntis must belf‘;ig“r(i‘cl(tl ;;0:
dynamic cham of events, commencing with .small-cc el 1n :mr thon
of the synovial membrane, with proliferation of enl( 03 c;tia'llv o
gradually the process spreads, but at any tume 1t may be pa X
completely arrested

Synovial Tissue and Articular Cartilage '

Macroscopically there 1s a great hypertrophy of | "
which appez\]; to {)u]ge out of the jomnt when it :)sccuu];enic;::;) ;l;lllct;lsl
show signs of inflammation and hremorrhages occur into thew,
‘ d
n
[

utduuany

of the synovial villi,

without visible hemorrhage and with only a few fringes.
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A B
Fro 83
A Tocompare with Fig 82 The index finger 13 more exvenly
swollen, and the fasiform appearance 1s largely lost  This
13 an appearance not often seen  Sedumentation rate was
45mm at the hour, and biood unicacid 2 9 mgrm per 100 m}
B. See Fig 834

Fra 83

Fio 81 —Anatypical ense of theuma-
tonl acthmtis resembhng Fig 83
This 13 an carly and acute csse
before muscle-wasting otcurs.
Fro 85.—To compare with Tig 84
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infection, such as @ cold or a mild attack of nasal stnusitis  This occurs
too frequently to be 1gnored, and even after treatment, and a period
of remisston, an exacerbation may start m the same way  ‘The patient
complains of easy fatigualality and a general feeltng of malaise  Loss
of appetite and loss of weight may go hand-in-hand, or loss of weight
may be so marked as to raise a suspicion of tuberculosis  Hench (1911)
estimated that 1t might be as great as 50 per cent of the whole body
The astheme bwild and spare habitue go with the pale sweating slan
and the cold clammy hands  Muscle weakness and a poor airculation
arc associated with vasomotor instability A low blood pressure and

over the body, or only in the neck  The tip of the spleen may at &
later stage hecome palpable Subeutaneous nodules appear around
the elbow jomt and along the border of the ulna Gangha and
synovial protrusions commonly occur The X-rays show two mam
charactenstica  decalcification or osteoporosis, and loss of joint space.
generally from cartilage loss

The sedimentafion rate 1s usually raised 1n rheumatord arthrntis.
In 744 cases statistically analyced the rate was raised in 64 per cent
of cases of rhenmatoid arthntis as against 9 per eent 1n fibrositis and
11 per cent 1n osteoarthritis (Fletcher et al , 1945)

FREQUEnGY DI-TRIBUTION OF THF BLOOD SEDIMENTATION Rats WHFY
TREATMENT COMMENCED, FOR SPFCIFIED TYPES OF RIFUMATISM

I iy R B
0.4 tpinel
Tosung Fibra b 04
| ra Gour | and other Total |
Spond; it 4]
" N AR R
i SLLA N R
| Costs btow 15 mm | ®3 | 2m E RNt
at the hour
Canes above 15 mm | 145 10 ‘7 w Ty | ez
8t the hour | ]
j e R S
| Tatal l mo e | e ‘
Pefcentage whore | 64 TREEEY
l BSR s 15 mm | per I per per | per g
! orover [ ent | cent | cent | cent [ cnt | cent |
J )

The whife-cell count may be shghtly raised with a shift to the left
m the Ameth count If an effuston occurs some flud should be
aspirated and o cell count carned out.  The usual total cell count 1s
over 10,000 per ¢ mm , w1th a large proportion of polymorphonuclears.

Agglutination of streptococer in gh titre by serum from rheumatoid
patients has often been found 1t does nat, however, appear at the
present tine to be a test of great practical routme use  The types of
streptococer are too numerous

Weltmann cougulation test was first described 1n 1930 As 1t has
16
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~
A B
¥io 83
A To comparewith Fig 82 The index finger 13 more evenly
swollen, and the fussform eppearance 19 Jargely Tost  Thus
19 an appearance not often seen  Sedimentation rate was
43mm at the hour and blood uric acid 29 mgrn per 100 ml
B See Fig 834

Fic 83

Fio 84 —Anatypieal ease of thewma
tod arthntia resembling Fiz 83
This 15 an early and acute case
before muscle-nasting occurs
¥ro, 85 —To compare with T1g 84




THE DIAGNOSIS OF RHEUMATOID ARTHRITIS 241

infection, such as a cold or a muld attack of nasal sinusitis,  This oceurs
too frequently to be ignored, and even after treatment, and a period
of remussioft, an exacerbation may start m the same way. The patient
complains of easy fatiguability and 2 general feeling of malaise  Loss
of appetite and foss of weight may go hand-in-hand, or loss of weight
may be so marked as to rasse a suspicton of tuberculosis ~ Hench (1941)

are assocated with Tacomotor instability A low blood pressure and

the elbow jomt and along the border of the ulna (langlu and
synovial protrusions commonly occur The X-rays show two mam
charactenisties  decalafication or osteoporosis, and loss of joint space,
generally from cartilage loss

The seimeniation rate 1s usually raised 1n rheumatod arthritis
In 744 cases statistically analysed the rate was ratsed in 64 per cent
of cases of rheumatoid arthritis as against ¢ per cent 1n fibrositis and
11 per cent tn ostecarthnitis (Fletcher et al , 1945)

FrroUENCY DISTRIBITION oF THE BLOOD SFDIMENTATION RATE WRFN
TREATSFST COMMENCED, FOR SPECIFIED T3PES OF REEUMATISM

| iy ;
loung [ Fibro
| LE I v AN s
S B T -l
| Case betow 15mm | 83 | 2 | [T
at the homt |
Cases abore 15 mm | 145 | ‘ 10
&t the Lour
| 1ol s | s | 1
| Percentage where . ?ﬁ‘ ab“_ [ 1
BSK = 15mm | per | per | per | per per | per | per
or over | wnt | cent i ! cent | cent
l : |

cent | cont | eent
L |

The uhale-cell count may be shghtly raised with o shift to the left
m the Arneth count If an effusion oceurs some fluid should be
wAa . amo. . - el

PRI I

patients nas otten been found 1t does not, however, appear at the
present time to be a test of great practical routme use  The types of
streptococer are too numerous.

IWeltmann coagulation test was first deseribed m 1930  As 1t has
16
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been found to be of some use in arthritis it may be as well to describe
the techmque first, but as this 1 rather troublesome, a simple
modification will also be described

A stock solution of 10 per cent erystalline CaCl,6H,0 13 kept,
and from this 10 dilutions are prepared mn 10 test-tubes on a rack,
ranging from 1 1000 to 1. 1000. The difference between each tube
15 -1 1000, so that the fifth tube from the left contains -6: 1000,
Each tube contans 49 ml. of solution The highest concentration
stands on the left,

To each tube is ndded 01 ml of clear non-hxmolysed serum.

The tubes are shaken and
heated mn a water-bath for
15 minutes. After heating
they either remam clear or
show floceulation  In normal

T'a 86 -
Fio 87

The skin atrophy often scen

The noduleson the fingers
of the rheumatoud case

i he lefs. 1f it

sera flocculation occurs m tubes 6 or 7 counting from t t

yn t 1-5, 1t 15 called a short band, or exudative zone;

B 0"11) o P}‘)’ef“ Pt e rallad a lang bzt‘nd. or fibrotic zone.

ic disease and exudative

. enerally regarvded as &

:l“eéé;ernhve disease It therefore ﬁeimctd Iikely that Weltmanns
reaction might be useful 1n separating the two .

A slmpli modification of the test was used by Kiing (11941_)dc£‘
sungle tube was used and 4-0 ml of distilled water and 0-1 ml. Oi e
non-hemolysed serum wag placed in it Add fmﬁ l? !l n c(f;lpznd
005 ml. of 1 per cent calcium chlornde Shake an X :1 et
repeat the procedure until flocenlation takes place. Note
used. B *[7 =~ iha manversion Is show i

nd the number
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WELTMANN 5 METHOD

Tute \1 2 3 4 5\5 1\3910
CaCl, 1000 10 9 -8 17 &t 5 4 3 2
St CaCly/s ml {50 45 40 3% 30f2s 2elis 10 05
Modification wl  of
. Tpervens CaCl, )05 043 04 035 03|03 0zlo1s 01 003

|

| ; Exudative zone |Normal zone|  Fibrotic zone
. : .

Ninety-eight cases of rheumatowd arthritis, eighty-ewht eases of
asteoarthintis, and sixty-four miscellaneous types were tested.

Fro 88 Fia 89
Ankylosie of tho The long hy potone hand and fingers with fipe, smouoth
proximat phalangeal shin whieh used to be regarded ax the hall-mark of the
somts *claxmieal * theurnatoud case

Kling concluded that the test did not possess the general utility
of the sedimentation rate, and Wwas not such 2 good check on the
clmieal course of the disease  In osteoarthnitis this was particularly
noticeable  On the other hand there were cases where the Weltmann
was morte accurate and m some cases 1t fed to the discovery of
exudative or fibrotic processes not revealed by the sedimentation test

For mstance, such complications as exndative tuberculosis and
hepatic enrrhosis were first indicated by the coagulation band

It teems a reasonable view, now that the test has been simplfied,
to use 1t alongside the sedumentation test

Formol-gel reaciion gives a qualitative test for mereace of globulin
or fibrinogen in the blaod It may be of use where the sedimentation

pends
. He
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found that rheumatic patients showed a drop in the leucoeyte count
after thirty minutes; nan-rheumaties did not.
Copeman et al, (1942) studied this work and were not able to
confirm the findings  Recent American w ork js 1n favour
Blood chemistry.—The blood chemistry is essentially normal,

occasional alterations in blood protems are found and the cholesterol
level may be low

Course of the Disease

This varies from a progressive erippling with bouts of fever and
tachyeardia to a mild condition mvolving one or two joints without

PUNEEN

W

~

Fio 90 Fia. 01

Figs 90 and 91 A very advanced and long-standing case of rheu{nnloul
arthritis  Note the callapso of the carpus n the X ray on the left

constitutional symptoms, and becoming arrested with perhaps one or
v ts deformed . "
o Dﬂ:e‘:u:mbly the disease has a natural course and it nlmistdc?z:;“;lh)e
has a natural tendency to recovery. In a statlstlcnlhs;m?“ion of
ercentage of success in treatment without regard to t ef “s‘ucceis"
{Jhe disease, or the method of treatment, the perccntugclfkmwn' e
in osteoarthritis of the hxpslxms 319 Prc;fc:::‘;ryt\til:rxmcnt T
i for all practical purposes refr: rea S the
fcizzgétﬁg;sreprrescnlé the natural tendency to r%mxsselo‘r‘lholgl:)r:;‘?]d be
rheumatic diseases. If 'thls 1s 50, 1t may be a figure which cou’d

om
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by remssions and relapses, and in setting a base line from which to
determine “*success” m treatment the relative proportion of each may
be unbalanced.

remussion 12 followed by the involvement of more ‘yamts, but rather
unexpectedly these eases sometimes clear up wonderfully well

€ and Unusual

Lymphad Ly and enla of the spleen have been men-
tioned  If the glands are unusually large and numerous they may
cause difficulty 1n diagnosis  Biopsies show no charactenstic features
but there s usually degeneration of lymph follicles.  Such glands fall
mto the same category as those occurring 1 any chrome infective
disease  Cardiac lesions may develop m the course of arthmtis,
Mitral stenosis 18 the usual lesion

Scleromalacia perforans 13 a condition first reported 1n 1934 by
Van der Hoeve In 1940 Eggers described a case mn a woman of
37 years, and 1t seems likely that the condition 1s a true inflammation
and forms part of the syndrome of rheumatoid arthnitis  In Eggers’
case polyarthritis was d with & sed ation rate of over
100 mm at the hour Later three scleral abscesses formed, and
bilateral uvertis with vitreous hemorrhage destroyed the sight.
Verhoeff and King called the condition necrosclentis nedosa, and
said the seleral histology bled that of the sub: nodules
found in rheumatod arthntis Duke-Elder (1938} says that the
disease 18 characterised by the appearance of loles i the sclera
without domnant signs of inflammation  Although a yellow excres-
cence occastonally appears early, no pus 1s found [Intis has also
been desenbed

Gastro-intestinal Features

It 15 a common experience that patients with arthntis complan
of dyspepsia, and no doubt in a good many cases the build of these
patients 1s of the asthemic ptotic type ‘These facts probably led
Fletcher and Graham (1930) to make extensive radiographic studies
of the ahmentary tract  Fletcher found vamous X-ray lesions in the
colon, especially delay. and noted he could improve this with
adnunistration of witanun B However tlus may be, there are no
known and gastro- I complications of rheumat,
arthritis

Peripheral nerie lesions are said to exist 1n arthntis, small nodules
occurnng 1n the perineurtum (Freund. 1942) Histological appear-
ances are deseribed and 1t 13 sard that similar nodules may be found 1n
the muscles (see Pathology)

B coh pyehtis —Thss 15 a common complaint amongst the popula-
tion as a whole but 1t seems to occur with great and unusual frequency
1 cases of arthntrs  Some people regard 1t as a type of focal sepsis
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head pillow, but a pillow 15 placed under the shoulders and another
under the knees. Hands are placed under the back of the head.
If this position 13 mamtamned for half an hour after meals, the
circulation will be improved
lThe reverse position 1s prone with a pillow under the abdomen

only

In addition, any of the more usunal types of breathing exercises
may be carried out morning and evening.

Remember not to keep pillows under the patient’s knees i bed
There 15 no more certain way to produce flexion deformuty (Fig 92).

Care of the skin should include tepd sponging of the body once &
day. and woollen garments should be worn in bed Good nursing 1s
essential, and the patient should be so nursed that every muscle is
relaxed  Only too often one sees patients in bed with shoulders bent
forward and head held ercct, most of the muscles in the upper half
of the body bemng 1n tension

Oxygen tents have been used, and often lead to subjective miprove-
ment It 1s not. however, a which is physiologically sound,
for in arthnitis the difficulty with oxygen utilication does no‘t‘ oceur

Prolonged bed rest 15 as harmful as msufficient rest. Figs 93,94
and 95 show the decaleification and ankylosis which followed eighteen
months’ complete bed rest The jomnts must all be put through a
complete range of movement each day and the exercises already
mentioned carried out conscientrously.

DIET

This question comes next m mmportance to rest. .\th}} a disease
1m which the katabolic element 1s so much stressed, it is evident thslt:
so far as is possible, the calorie mntake should be in excess of bodily
requirenments . ber of

It 1s as well to have a practical chinieal guide as to the number
calories each patient really requires For this purpose rcfe.rense
should be made to a standard weight chart which will give the n\'emz:
weight for a patient of that sex, age and herght. Taking this n.\(;mp"
weight the total calorie requirement may be estimated by multiplymng
the weight in pounds bly lGA

To take an example woman age ! ]
should on an average wergh 135 pounds, multiphed by 16 Eh: g
a calorie requirement of 2,160, and 1 such a case a diet of:g(); 'zmd
calories 1n excess should be preseribed eg bctwocnl 2,7 s
3,200. Taking 3,000 as our amm, the followng diet woul d mec

d 26, 5 ft 6 n height,
glVCﬂ

requirements
Carbohydrate— 290 grams
Protein — 0,
Fat — 175,

Calone value — 3,015,
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BREAKFAST

Grams
Fruit — lserving
Cereal (cooked) — 2/3 cup Ho
B<\cnn —  2shees 10
— 1 50
Bmd (toast) — Ishee 30
Butter — 2 sqnares 20
Sugar — 1 tablespoon 15
Jam o elly — 2 tablespoous 30
Cream, 20 percent ~ — % glm 100
Jhlk iglass 100
Beverage—coffec, tea, or coffée sulntitute
104
Fruit yuice — lglss 200
LuvNcHgox
Egg or egg substitute  — | servang 50
Potato or substitute ~ — 1 small serving 75
Vegetable — 1serving 100
Salad Vegetable — Lserving 100
Salad dresang with ol — 1 tablespoon 15
Bread — 1shee 30
Butter —  2squares 20
Fruit —  Lserving 100
Creams, 20 per cent — }glass 50
Milk — $ghss 150
3rM
Frutt Juice — 1glss 200
DixNER
Meat — 1serving 60
Potato — 1 small serving 60
Vegetable — 1serving 100
Salad Fruit — 1 serving 100
Salad dressing with ol — 1 tablespoon 15
Bread — 1slce 30
Butter — 2 squares 20
Dessert — 1serving 100
Cream, 20 per cent ~ — 1} glaw 50
Milk — §glass 150

Some authors (Copeman, 1939} try to establish in the tissues an
alkahne bias, after which the diet as above 1s allowed to alternate
with a “full but purely alkalne producing diet

In this connection, 1t may be as well to say that an alkalme-
produeing diet 15 one which has an alkaline ash and includes such
foods as fruats, vegetables, milk and sugar

It 1s quite easy therefore to arrange, say, an “alkaline’” breakfast
with milk, smtably sweetened, and various kinds of fruits, but 1t 1s
rather more difficult to raise the calonc requirement on such a diet, as
1t 18 necessary also to rase the bulk of food eaten, and cream meets
this difficulty well
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Auxiliary and Accessory Food Factors

If it 15 found that the poor appetite of the rheumatoid patient
defeats the attempt to raise the food mtake, it 18 sometimes possible
to improve matters by adding “between-meal” feeds, and these
usually take the form of milk, cream, eggs and frnit juices, and
occasionally clocolates. 1t 13 sometimes nseful to cut down the bulk
of the diet by reducing the vegetable side Foods rick in iron and
calelum are useful, with a ligh vitamin content. Examples are:
liver and kidney, eggs, spinach, milk, cheese and fruits

In a diet of this sort, vitamin mtake 1s obviously adequate, but
some like to add vitamins to the diet, and this may be done with
cod-hver oil. ““Bemax,” “Marmtte,” or some preparation, like
**Multivite” pellets (B.D.H ), which contains vitamins A, B, Cand D;
but on the whole concentrates of vitamins 4 and D are not very
satisfactory. Some authonties have suggested a “dehydration” duet,
1€ a diet rich in protewn and poor in fat and carbohydrate, free from
salt and low in fluids It is usual with such a diet to give 50 g of
urea a day  This cannot be recommended.

LR, DUDS | N Nt

but 1t may be increased to fifteen or twenty with cavtion A gouu
many people thank that msulm does not serve its purpose unless
given in really large doses, and recommend 30-40 umts twice a
day, or even more A good deal more has been heard of this
since psychiatrists reported that their patients treated with msuhn
shock showed a considerable improvement in their general health as
well as a greatly increased appetite Uccasionally 1t happens that
a patient does not respond to the lower doses of insulm, presumably
becanse a lowered blood sugar does not lead to mereased appetite,
but no experience can be 1eported of the larger doses of insulin,

Blood Transfusions

These comes & time in the treatment of n good many eases of
arthntis when it seems that the progress of the disease has been
arrested. but no actual improvement is being made. Tins is 8 very
troublesome period and on some oceasions blood transfusions pmwd?
a way out of the difficulty. Small transfusions are used and re
peated omnce or twice, but provided there are no comm-m'(hcamni
it seems a better plan to give a full transfusion of one pmt with act\i)ae
cross-testing done at the time of the transfusion. Tlas can
repeated in two weeks 1f necessary

The Indications for Terminating Bed Rest, and getiing the P:;.tient up
i 2 te —In some
1. Settling of temperature and slowing of pulse ra
intractable cgscg the {mlse rate remains at a lgh level, nlchoug}: (t]l:;
temperature has settled, 1t is sometimes wise to get the pat;cn o
of bed in spite of tlas, provided 1t 13 estabhished that the hear!
normal, and that the case i3 not one of rheumatic fever,
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2 In those cases where anemia 15 a troublesome feature, prolonged
bed rest sametimes makes the patient worse It must be clear that
the an®mta has no other cause before the patient 1s allowed up

3 Impending ankylosis can sometimes be delayed or prevented
by getting the patient up .

Any general improvement can be swtably encouraged by
allowing more freedom

Fio 92

To lustente tho fiexion deformity whuch may
fullow prolonged bed rest with supporting
pillows under the knees

5 Threatened bedsores are a clear indication unless the patient
18 extremely 11l

6 Some patients do very badly 1n bed, due notice must be taken
of the type of patient

7 Marhed muscle-wasting which cannot be checked by exercises
and phy <iotherapy

8 Dersistent constipation which does not yield to abdommnal
massage, mild aperients, and faradism to the abdominal muscles

91 A poor appetite which cannot be encouraged by tomes or even
msulin

Bed rest should not be allowed for longer than 15 absolute necessary

1t Prol Bed Rest is

1 XKeep a cradle over the legs and let the feet rest aganst a board
to prevent foot-drop
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2 Give general massage and small doses of ultra-violet light

3. Nurse the pattent alternately sitting up and lymg down
1, Sec that the bed does not sag m the middle

Relief of Pain

Drugs —Aspinn or AP C tablets are the most frequently used
On the whole, either Veganin or some other compound of aspinn with
codeme 13 preferable, as the added codeine seems to enhance the effect
Empirin Compound with codeine is my own preference (B W & Co )
Some prefer calcium aspiin Some patients can take aspinn i a
pot_cit muxture only

Dilaudid 1n tablet form 0 01 gram (Knoll) 1s a non-habit-forming
morphine compound Tt 13 effecttve.  Petludine s much used

T ) - T Tut mest of the

ntine  Bengue’s
»1s useful

OTHER DRUGS COMMONLY USED

Tanic treatment —As & secondary anmmuia 1 such a comwmon
accompaniment of rheumatoid arthritis, iron 18 nearly always required,
and either Fersolate tablets or Tabloid Blaud pills are effectne  Of
ORIV S . .

t so
but

the wron content must be stepped up

Caleyum —Because the X-ray findigs m arthritis often nclude
decaleification and thinning of the bones, calcium 1s much uced
There 15 no biochemical justification for this as the caleium balance
15 normal but some subjective improvement 1s said to follow 1its use

If gaven by mouth caleium wafers are generally used (Parke Davis
Content of caletum m each wafer 15 grams)

By mjection, calcium gluconate 1s probably the best, & 10 or 20
per cent solution 1s generally used This 13 now put up by several
firms  Another good preparation 1s Collotdal Caletum wrth Ostelin D
{Glaxo) One ¢ ¢ or more twice weckly 1s the usual dose

Thiwohistamine 13 given by mtramuscular injection, and acts on
the capillamies  The usual dose 15 0 001 gram, increased by the same
amount for the succeeding three or four mjections given on con-
secutive days  If more than one course 15 given four weeks must be
allowed to elapse between In practice thiohistamine sometimes
Ieads to fantness and giddiness, but no permanent bad effects have
been noticed  Occasionally 1t seems to lead to greater freedom of
movement and relief of pam, but this 1s usually temporary

Vitamen preparaiions are used very largely (sece above)  So farasis
known, on & good mixed diet, there 1s no lack of vitamins 1n arthntis,
but Abbasy, Harns and Ellman (1937) showed by vitarmin C satura-
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2. Give general massage and small doses of ultra-violet light
3 Nurse the patient alternately sitting up and lying down
4 See that the bed does not sag tn the middle

Relef of Pain

Drugs —Aspirin or AP C tablets are the most frequently used
On the whole, either Veganin or some other compound of aspirin with
codeme 1s preferable, as the added codeine seems to enhance the effect
Empinn Compound with codeme 13 my own preference (BW & Co)
Some prefer calcium aspirin Some patients can take aspinn 1 a
pot cit nuxture only

Dilaudid 1n tablet form 0 01 gram (Knoll) 13 a non-habit-forming
morplune compound It 1s effectrve  Petlucune 1s much used

Local applications —These are tnmnumerable, but most of the
applications contam o1l of w mtcrgreen and/or turpentine  Bengue's

Balsamn 15 a 1 DF nd Azochloramde 15 useful

OTHER DRUGS COMMONLY USED

Tome treatment —As a secondary anamia 15 such a common
accompamment of theumatoid arthrites, tron 18 nearly always required,
and either Fersolate tablets or Tabloid Blaud pills are effective  Of

t so
but

the 1ron content must be stepped up.

Calcium —Because the X ray findings in arthritis often mnclude
decalefication and thmnmng of the bones, calelum 13 much used
There 15 no biochemiceal justification for this as the calaum balance
15 normal but some subjective 1mprovement 1s satd to follow its use

If given by mouth caleium w afers are generally used (Parke Davis
Content of calcium n each wafer 15 grains).

By 1njection, caleium gluconate 1s probably the best, a 10 or 20
per cent solution 13 generally used This 1s now put up by several
firms  Another good preparation 1s Colloidal Caleium with Ostelin D
{Glaxo) Onecc or more twice weehly 1s the usual dose

Thiohistanmune is given by tramuscular injection, and aets on
the capllaries  The usual dose 15 0 001 gram, increased by the same
amount for the succeeding three or four injections given on con-
secutive days  If more than one course 13 given four weeks must be
allowed to elapse between In practice thiohistamine sometimes
leads to faintness and giddiness, but no permanent bad effects have
been noticed  Occaionally it seems to lead to greater freedom of
movement and relief of pawn, but this 1s usually temporary

Vitamun preparations are used very largely (see above)  So farasis
known, on & good mixed dict, there 15 no lack of vitamuns in arthrts,
but Abbasy, Harns and Ellman (1937) showed by vitamin C satura-
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18 that the storage capaeity for this vitamin is limited; and as it js
unhkely that the body can synthesise it, it scems that we depend on
our day-to-day intake, Probably the low blood vitamin C levels
are more associated with Iong, chronic debilitating jlinesses than with
rheumatord arthritis

The vitamm can be given by mouth in tablets containing 50 mg
The 1nitial dose should be five tablets daily and after a week this can
be dropped to two. Persomally, 1
have seldom seen any good result
come from this treatment.

Vitamin D—A great deal of
work has been done on this vitamin
n America.

As the treatment of arthntis
with massive doses of vitamin D
has been largely recommended in
the U 8.A., a section on vitamin D
and 1ts action is incorporated i the
chapter an Etiology.

Action of vitamin D.—It pro-
motes the absorption of calcium
and phosphorus from the bowel, so
that in the absence of the vitamwn
A nodule under the Tendo achilles, this “’ell;ki’:(i'{;‘ai}f Z}r)t stnly necessary
19 8 fauly common finding 1 rheumatoid Seation of I but 3t
arthntis 1t does not neceswnly i for the calafication of hore, but
dieato gonatoceal infection as some 18 uncertain whether this is simply

authonities puggest because the blood-level falls, and
so less 1s taken to the bones, or

whether there is some more direet actyon.

If the vitamin take 1s low but just sufficient, symptoms of
avitamunosis may be precipitated by ncrease of the cercal content
of the diet, e g by adding bread. This is alleged to be due to phytic
acid, which interferes with absorption of phosphate,

The vitamin D content of various foodstuffs is as follows:

Cod-liver 01l—500 umts per drachm.
Halibut-liver oil—50 umts per drop.

Milk-—50 units per pint

Butter—10-100 units per ounce. 3

Fggs —60 units per yolk (Samson Wright, 1942)

The vitanun requirement of an adult is not known, but good d'eal
of the vitamin 18 obtained from the action of sunlight on the skin.
On the other hand. as can be seen from thcle :ont]ent ofnthe vitamin-

ontaining foods, the intake m the diet s relatively small. ]
C \’immgl;n D 1s probably not a single substance Rathert.lul.e the
wstrogens, @ group of substances have the same of simtlar Mdmﬁeed’s

The use of witamun D an_arthritis —After Dreyer an e
original work in 1035, vitamin D in magsive doses was used 1n ar
by many workers both in the U.S 4. and in this country.

Fie 97
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In 1942, Reynolds claimed that a preparation known as Ertron
differed from witamin D in tosweity. This preparation 15 manu-
factured by heating ergosterol until 1t becomes a vapour and then
pasung an electnic current through it. It is not yet quite certam
what the final prodnet 1s, but the general opimion seems to be that 1t 13
dentical with calciferol. Opinton 1s divided as to the effect of this
drug n arthritis. Some authors claim a very high percentage of
cures, going up to 100 per cent , whilst others are doubtful Boots
(1943) 1 a very careful paper dealmg with his work at the Arthntis

)
i
Fio 98
Theumatod arthnitis Note  the Rheumatod arthntis of the
fusiform swelling of the knee knees

(Xorny 1s shown m Fig 99)

Chime at the Presbyterian Hospital found only one patient out of
thirty to be improved, and noted that nausea and vomting was a
prevalent feature of the treatment  In my own small sertes of twenty,
ten were improved after six months’ treatment as Judged by their
capacty for work, and two were improved but not able to work  As
mentioned w the chapter an Atiology, this compares on an equal
footing with most other treatments (except gold) The only toxic
results noticed were a feeling of malawse (quite marhed on occasion),
nauses and vomiting  Two cases had to give up the treatment on this
account  The dosage used was 50,000 umts three times a day (Glaxo
preparation)  Some authors think that this dosage 1s too low, and
advise 100,00 - - 4= ¢¥--- ¢ - ~ * o . o
manufacturec
cases, which
of opinion that the treatment may raise the serum ealcium

Only one author was of opinion that renal damage followed the
treatment  Freeman et al (1946) are of opimon that severc renal
insufficiency may result from doses of Ertron such as are commonly
given in the United States of America for arthntis (e g 300,000 umits
daily)  One child with rheumatoid arthnitis showed reduced caleram
retention after treatment
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Some patients treated with Ertron were given one or two quarts of
milk 2 day  Such a high calerum and phosphorus intake makes the
possibility of toxication with Ertron much more Likely  Caleium
deposits were found in the soft tissues by X-ray and disappeared after
the Ertron and milk was discontinued.

The opiion 15 expressed that the admnistration of vitamin D
should be checked by biochemurcal tests Swtable tests would be
blood non-protetn mtrogen, blood caleiam and phosphorus, and tests
of renal function Calcium balance tests would be ideal, but are
difficult, tedious -~ ! oo

Comroe says
the ultra-violet t),, . N
has been suggested that a glass of milk three times a day might avoid
these reactions. It may be for this reason that milk was administered
so lavishly with Ertron  So far as 1s known, arteniosclerosis is the
only contra-indication to vitamin D

Rawls (1941} reported a hypoprothrombinemia 1n nearly half the
patients suffering from rheumatoid arthrtis. It 1s not possible at
present to estimate the sigmificance of this but titamin K restores the
prothrombin level.

Calcrum ortho-iodoxybenzoate —Tiis 1s one of the jodine substitution
products of benzoic acid  Originally, the ammomum salt was used
n arthritis and given intravenously — Reactions vwere very severe and
now the caleium salt 15 usually given by mouth. The usual dose is one
tablet (0-5 grm ) three times a day. and some authors reported good
results with this X

In 1937, Cohen treated a sertes of patients with doses ranging up
to 6 grams per day and reported 71 per cent of improvement. Nearly
a quarter of the patients had to be taken off the drug because of
gastro intestinal upsets and vomiting.

Personal experience 1s that a large number of patients cannot
tolerate the drug, but of those who can & proportion, somewhere about
one 1n three, appear to dertve benefit. I ha‘:e_ qscd‘n pmfmpally m

cen
the
rto

muscle spasm

Prostigmine 13 used m medicine chuefly to stimulate struc;ult'e:
innervated by cholinergic nerces (stunulation of the parznympmv e ',e
Tts use 1n rheumatord arthritis does not, however, 1MVOY

system’ k !
tiese a)clxom though they appear as nndesirable side-effects duving
therery ctions 19 necessary before 1ts

A brief consideration of these other a 3
use 1 rheumaterd arshntis can be properly :'lstesse(‘l 'lhetpo;:ﬁlc
actions on muscle tone can be conven}ently di ded into cetn rc;mm.
penipheral actions. Furstly, the possible action on syrtmpdchd o
mission 1 the central nervous system. Sherrington m! mt ue‘ o
conception of central excitory and cenlrgl mlubz{ory Mﬂi‘ 0 ir;lpljed
certain phenomena relating to reflex action. ‘This conception imp!
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that though the synuptic junction was bombarded by * ”
impulses 1t was able by means of its previous level ofbn)::th['li]tl; tro"gli:zile
its responses both as to rate and ntensity, Tlns theory explams
many complox reflex phenomena and 1s generally necepted. Tulton
and Lidell maintained that the C.E S. resulted from the liberation of
& chemcal su.bstanco at the synaptte junction, and that C .S, was due
to the liberation of n different chemeal substance, Acetylchohine was
thought to be the substance responsible for the CE i

P! .S., and indeed
the application of this substance to the cerebral ventrieles produces
exatation of the neighbouning centres even though application to
the cerebral cortex is negative.

It has nlso been reported that physostigmine apphed to the
cerebral or cerebellar cortex lowers the threshold of these areas to
faradic stupulntmn; tho drug also sugmented certain spmal reflexes.
Though this theory of the action of acetylcholine has been disputed,
notably by Eceles (who supports the membrane hypothesis), the
point at 1ssue 1s that acetylcholine 15 far more likely to enhance the
C.E S. rather than the C.T'S.

Work on the chemical transmussion of motor nerve impulses to
voluntary muscle has produced the following ponts of relovanco:

(1) Dale obtained ewidence that acetylcholne is liberated at
motor nerve end plates and serves as the transmitter of voluntary
1mpulses to these muscles

(2) The mjection of a small dose of acctylcholine into the attery
supplying the gastrocnemius muscle of the cat causes a sharp con-
traction of thuis muscle If a minute quantity of this substance 18
apphed to the motor nerve end plate of a muscle it produces a short
tetanic contraction, ten times thus quantity applied elsewhero on the
muscle fibre has no effect.

(3) The intravenous admnistration of 0-2 mg/kg. of acetylcholine
to a spmal cat caused an mncrease of 130 per cent. in tension of &
gastrocnemous twitch induced by a standard stimulation to the
motor nerve. Thus the laboratory evidence appears to be wholly
aganst the conception that acetylcholine or physostigmine W 3 relax
muscle spasm

Prostigmine 15 a synthetic alkalord belonging to the physostignune
group of drugs, Its action 1s similar to that of physostigmine though
of longer duration. Physostignune by inactivating chohnesterase,
which destroys acetylcholine in the body, has & qualitatively sinular
action to this Iatter drug

Prostigmine was original
spasm m the modified Kenny treatment of ant
Kabat and Knapp then suggested that the drug should be
rheumatoid arthritis for n similar purpose.

It should be noted at this pomt that prostigmine relieves the

fatimuo of skeletal musele in myasthenia gravis, but aggravates the
It -14en Darkinaon’s Disease; these

\neural junction,
rical knowledge.
at prostigmine

lly used for the rehef of alleged mu;c}c
erior pohiomyelitis
used m

Thus chmical and expermental Wula uuws
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will produce hypertonus rather than hypotonus by its penpheral
action,

Tho supporters of this drug suggest that the action must be
central, this pomt has Leen conudered earher without any hkely
evidence bemng found, however, Kremer has recently reported 2
depression of spastiaity and deep reflexes following the intrathecal
njection of the drug into man

A further pomnt 15 worthy of consideration. Owing to the high
dosage of the drug employed, parasympathetic stimulation side-
effects have been troublesome and in nearly all reported cases atropine
has been d 1 ty to t these actions
The action of the belladonna group of drugs in the relief of the spastic
symptoms of Parkinsonism is well known, and 1t 15 believed that this
indicates that the drug has a primary depressant action on certain
central motor mechamisms It 1s possible that a portion of the
benefit reported from the use of prostigmine 13 due to the stmultaneous
use of atropine, and indeed 1t 15 claimed that atropine has some action
on the muscular spasm in rheumatord arthntis

Though some moderately enthusiastic clinical reports have been
published, personal experience of this drug has not convinced me that
it 135 of any great value Certainly further evidence both chinscal
and experimental 1s required before the drug can be regarded as
having an established place 1n the therapy of rheumatoid arthntis.

Prostigmne may be admmstered orally or by injection. Absorp-
tion by the oral route 18 far from complete, and whereas the effective
parenteral dose m man 1s from 05 to 20 mg , the oral dose may be
30 mg or more Consequently, both oral and parenteral routes are
often employed simultaneously

mg prostigmine brooude with 5~15 mmims (0 6-1 2 ¢ c.) tincture of
belladonna three trmes a duy by mouth  The dose of belladonna will
show a wide range of individual vanation,

The commonest toxic effects are dizziness, abdominal cramps,
and precipitate bowel movements

Recent American work (Cohen, A, Tromer, P., and Goldman, J.
(1946), J A M 4, 130, 265), though not clanfying the theoretical
1sues, has provided elincal evidence of sufficient value to suggest
that treatment with this group of drugs may be of considerable
benefit in smitable cases  These workers using physostigmine, largely
on account of its relative cheapness, found that 1ts thera;

peutic action
was equvalent to g whist the side-effects were less
marked

All medication was by injection, the dosage was 06~12 mg
Physostigmine with 04-0 6 mg atropine; injections were usually
given daily 1n the mtial stages, less often later  The omginal paper
should be consulted for details of cases treated



260 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

EXERCISES FOR THE ARTHRITIC PATIENT
The Hands

Start the exercises at the earhest posstble moment but do ot
Jfatigue the muscles,

1. Alternately contract and relax the fingers, keepmg a small
rubber ball (hke a squash ball) in the palm of the hand

2. Try pressing on the thenar eminence with each finger in turn

3. Stretch the fingers to their full length and press gently with ther
tips against any hard object.

Fia 103
A carpal eyst

The Arms and Forearms

Stretching the arm straight out in front, gradually flex efbow and
wrist and fingers and rase the shoulder until the index finger 1;
pressing vertically on the top of the head. Place the whole han
on the back of the neck, Repeat both sides several times mormng

and evening.

Fra 101 Fig 103

. n,
Rheumatowd artheitis of the wnsp  Tro st showing tho v n::}:mhusm
with a synovial protrusion The xi-l::ty 1]5054 101
X.ray changes (see Fig 105) g 104
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Hips and Back

Keeping the tlnghs down with the bedclothes, Jean forward and
touch the toes, breathing out as you go forward Reverse the
movement, breathing 1 until the body 15 flat on the Ded

Lower Limbs

Lywmng flat, flex the hips and knees until the thighs touch the
abdomen  Reverse the movement until the legs are flat on the bed
Abduct and adduct the thighs Repeat <everal times, inspinng as
the lower imbs flex, and expiring as they return to the flat agam

It 15 o great help to have a physiotherapist present to superintend
the exereises

PROTEIN SHOCK AND ALLIED MEASURES

Protein “shoch’ or non-specific protemn therapy has been used
a good deal in recent years i the trentment of rhenmatord arthntis
The usual technique 15 to use T A B vaceine, giving 50-100 million
organtsms intravenously The subsequent febrile reaction goes up
to 105° and 13 accompamed by ngors and sweating and occasionally
by delirium

Although this treatment undoubtedly has certain advantages in
varions syndromes, 1t can be saxd (uite definitely that rheumatoid
arthritis 13 not one of them It 1s no uncommon thing to find that
tlus treatment was the starting-point of a downinll course which

ended m p It and Iy leads to a condition of
complete asthema and helplessness

COLLOIDAL SULPHUR

A good many papers have been published on the use of tlus agent
m arthntis

In 1927 Race was in favour of it after trying 1t on 42 cases at the
Devonshire Hospital and 1in 1935 Rawls et «l published a paper
dealing wath the treatment of 200 cases with an aqueous solution of
collordal sulphur contasung 10 mgrm per c ¢ given intramuscularly
or mtravenously tutce a weeh The dose was imereased to 20-30
mgm 1f necessary

After four months’ treatment the average cystin content of the
natls was wmereased from 1007 wgm to 12 6% mgm  but the seds
mentation rate was only shghtly reduced Some of the patients
Jeveloped tutic symptoms such as headache nausea and diarrheea
Rawls says the normal cystin content of the nails 15 12 mgm per
100 mgm  of nail substance He found that of those patients who
ongmally had a low cystin content 59 per eent improved after
treatment, but of those patients whose ey stin content was normal only
24 per cent improved He therefore conwdered that the cystin
content of the nails should be estimated before treatment was begun
It was concluded that the eystin content of the nails was usually
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normal 1n the younger patients and so sulphur was not useful, but in
older patients the cystin was dimnished and sulphur was indicated.

Varions other preparations of sulphur have been used, such as a
1 per cent. solution of sulphur in o1l, sometimes called “sulfosm.”

. lferson:ll experience is confined to the aqueous solution of collordal

. ‘ ' ™ Reactions were on occasion alarming,

is way, my view was that the treat-

. + experience of estimating the eystin

content of the nails, but a good paper on sulphur mefabolism m

rheumatoid arthritis was published in 1934 (Salt and Neligan), and
some salent faets are grven in the section on ztiology.

For the reasons set down 1n these sections, it seems likely that there
18 some fault in sulphur metabolism in arthritis, but now we have to
await some preparation of sulphur which is not so devastating mn 1ts
effects before further progress can be made. _

fodine has been extensively studied in connection with rheumatoid
arthritis, and rodme atself much preseribed.

It 1s probable that 10dine owes 1ts action 1n the body largely to its
effect on the thyrmd. It 13 probably absorbed from the bowel,
part at any rate, as di-rodotyrostne, and it has been tentatively sug-
gested that tyrosm itself (apart from ifs specific dynamic action) may
have some of the effects of 1odine 1tself. Thyroxine 15 composed of
2 molecules of dr-rodotyrosime R )

Mutch has suggested in addition that 10dine is stored near in-
flammatory focl, and so 1t may have some effect on joints. A goo
preseription 1s 5 minims of the French Tincture three times a day in
milk  The urne should be tested periodically .

A review of the metabolism of sulphur and 10dine and their values
in the treatment of arthritis has been published recently (Fletcher,
1939)

- T e- smmamdad and n Jarge doses occasionally

& focus of sepsis has been

e a vacene may usefully be given afterwards,
~+--11 b glloved to elapse.

that streptococeal skin tests would

osstble usefulness of a vaceine, these

removed In this cas
H Iyt aradhints

ous or stock, but 1t scems

Vaccines may of course be either autogen
4 Some cases do well on

that the results do not differ matenally
erther, or poorly on both. 3

‘V.’u're}l) Croi"e (1932) has a stock vacemne made of many strains of
streptococci and two strams of staphylococei. He uses this as 3

h it
routine measure and has clammed great success mith i, . 3
Wh-tpver vassme 1s nsed the best results will be .nttmned \,vjtl:
e PN .

. Lo ey e
wilt avord undesitabiv Jte
minimise the therapeutic effect

if the patient 1s improving.

Pt
It 15 not wise to

L
increase the dose
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BEE VENOM

May be given ether by mjection, by wunction with an emtment,
or by using the actual bee itself .

After an extensive trial of all these methods, the conclusion 1s
reached that they are of little value Occasionally, it has seemed
useful 1 myalgia

JAUNDICE
[N <. L be

has

been linked with the improvement in arthntis said to occur n
pregnancy

All workers are, however, not agreed and Hartfall, Garland and
Goldie (1937) compared the results of gold treatment in 671 cases of
rheumatoid arthmtis of whom 74 had jaundice, with the liope of
showing, if the assumption was correct, that the greatest improve
ment would occur in those patients who had jaundice

Therr figures guoted below did not support the 1dea

Restir oF Gop TREATMENT OF PATIFNTY WITH AND WITEOUT JAUNDICE

coupARED
- = - I
| Berult V' Saundice ‘\ No Jaundice Total
S o — N
ured n (1m 57 {80 5) 68
Marked smpros ement CosTEzn | 335 348K 392
Moderate unpros ement | C7em 0 ROl 9
Shight mpros ement |3 dD | 0 @8y 13
No tmprovement and worse |16 86 | 62 fos4) 18
| ) ) Total 74 507 [

(In brackets are the expected numbers—i e the numbers which

should oceur 1n each group 1f jaundice were 1n no way related to the
result }
They concluded that the results 1n these cases which suffered from
Jaundiee ewere worse than mn those who did not 1t should be
mentioned that the lugh proportion of jaundice cases m their scries
was due to sporadic outbreaks of infective Liepatitis

Recently Gardner et @l (1945) have published therr results in the
experimental transmussion of Jaundice to cases of theumatoid arthnitis

They commenced therr experiments by using material from cases
of mfective hepatitts but found this to be unsatisfactory, and
eventually used scterogenic serum  With ths they found that they
were able to induce jaundice 1n a Jarge proportion of the cases, and
that the severity of the jaundice was no greater

By thewe combined means they produced jaundice n 32 of 312
patients wmoculated  In these patients the jaundice developed after
an anterval of 27 to 131 days They found no difference i the
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arthrtis between the day of inoculation and the day the faundice
appeared .

Of the 32 patients successfully inoculated 10 showed complete
s and 8§ ferable improvement. Of these 18, only one
showed a sizable drop in the erythrocyte sedimentation rate after
recovery from the jaundice, and this was from 60 mm per hour to
25 mm. per hour. 'Ten showed an actual increase

If the E.S R. can be regarded as any index of improvement, this
18 not very enconragmng

In the cases wluch were improved, the clinical advantage was
apparently very great, for cases previously in great ran and with
great mnparrment of motion were restored to near-normal, "

One cannot help being mmpressed with this improvement, even
though 1t was tempnrary. These workers have shown in combination
with Thot o et o T
the factor
an merease

As the
the plasma protems, perhaps the retardation of the rate m tle
successful cases during the period of jaundice may be connected with
such a change which 1s known to occur in infective hepatrtis

More wark will be required before any opmion can be expressed

My own expericnee with jaundice developing naturaily n o patient
suffering from rheumatowd arthritis 1s that it nlmg&t mvnn:}b}y
produces a worsemng mn the arthntis, so that my experience comcides
with that of Hartfall. .

Nevertheless Gardner's work may be of the greatest use in the
future, and the power of gold injections to produce a toxie yrundce has
never been assessed. . "

It not mfrequently happens that jaundice develops dunng gold
therapy, and 1t 55 very often a matter of dificalty to decide whel){{'{
1t is of anrohepatoxic onigin  The outcome in these cases 1s usually
unfortunate

GOLD TREATMENT OF ARTHRITIS i
The use of ** chematherapy," since Ebrlich firat mtraduced arsm;m:ﬂ
preparations for the treatment of sypinlis in 1890, has always et;l;
stewed with a certarn amount of scepticism, except in the‘ cmf:l of
treatment of syphilis and certain tropreal diseases, s-apecxalljl)‘ 11{“110‘:{
country. Attention was drawn to the possible use of gold d) Rof -
Koch, and a great deal of unobtrasive work was pcrfm-mcd1 ur'ing,d b
first twenty years of the twentieth century, especially w xt] 1}9,:\
the use of salts of the metal in the treatment of tubcrc\; 1o:xs. king
During this period two names stand out, that of Feldt, v.;;q»m'
at the Robert Koch Institute in Berlin, and Mal)g{mrd prop(;?;;lgme
Feldt not only performed a vast amount ofexpem?cn(alhufr‘;ns e
action of certain gold salts on a varnety of orgmmn;s, uf ot"ﬂmfﬂfi
responstble, with his collaborators, for the chemxc;& m;p‘rhe e
which have done much to lower the toxieity of sa t‘? ;‘]zvmrd o N
while leaving their therapeutic value unabated. Mollgaard,
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communication to the Damsh Medical Society in October 1924, first
deseribed the therapeutic effects of the double thiosulphate of gold
and sodium, named by lhim “sanocrysin ”  His hook Chemotherapy

r—— 1
)

s ) -
Fro 105 Fio 107
Cnse of theutatoid arthntis at com The same case two
seary later

mencement of treatment.

I're 108

The same case two years Inter
Reaidual deformity minmal

tn Tuberculosts followed this commurucation, and, as & result, the
methods he advocated were extenaively tried. Partly owing to
general wexperience of the use of a notoriously difficult therapeutic
agent, and partly owing to the marked toxicity of the earlier prepara-
tions, the method fell into conaiderable disrepute A Iarge number
of deaths were recorded and the medical profession generally was
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somewhat naturally afrmd to take the risks involved. Since the
troduction, however, of the varions organic salts of gold, largely
due to the work of Feldt in Germany and Lumiére in France, the
question has been vewed somewhat differently, especially on the
Contuient  The use of gold salts i phthiss is now accepted as of
real value in sclected cases

Among others, Feldt was impressed by the possibility of using

i TR

these preparations of gold for *~ * than
that of Koch’s bacilus, an ertain
collaborators, notably Schiem Hese,

for @ large number of animal experiments, w hereby he showed that
Ius new orgamec preparations of gold, especially those in which the
gold was in direct combination with sulphur, could be used success-
fully for the eradication of streptococeal, spirochatal and other acute
and chrome infections, artificially induced

Stimulated by these results, a number of elinical workers, espectally
in Germany, used salts of the metal mn a large series of infections of
varying zbiology  As a result of these extensive experiments, it was
early reahsed that chronic infective articular rheumatism responded
to the treatment i a most promusing manner. Among these workers,
special mention must be made of Forestier, Coste Bourderon and
Lacapere in France It was not, however, until February 1932 that
particular attention was drawn in this country to the posstbilities of
this form of treatment, by an article in the Lrnect written by Forestier
The Hunterian Lecture of the Huntertan Society for 1934 was given
by Forestier on tlus subject, and was reported in the Lancet (September
27 1931) Study of the published results would suggest that gold
constitutes a valuable addition to the pharmaceutical armamentarum
employed in the treatment of so-called rheumatod arthritis, The
most suitable type of case for such treatment is discussed later, 1t is
well known that removal of septic foei (tecth, tonsils, gall bladder, Etciz
may brng about improvement in arthritic conditions, but that sue
improvement is frequently only temporary. .It has therefore bfﬂ‘l’}
msisted upon, by most writers, that elimination of any septic zfl
must be carried out as a prelimmary to treatment. Phys\othemmﬂdﬂi
methods, obviously palliative in thetr action, may be used concurrently
and are in fact desirable.

Pharmacology of the Gold Salis

The pharmacology of the chemotherapeutic agents is shil very
imperfec{’ly understgod, m spite of the fact that a grent“&vi'ea:efsf
experimental work has been carred out on the sub]ect‘v '1;0“
nost of the early workers believed that gold salts must rely lpmm 3lm
a direct bacterieidal action for their efficacy, the passage of time
made 1t clear that such an explanation 1s far from convinerng ioms

Ebrlich 1n his researches on the orgame arsemcal pw:pam‘mdi
recognised two important principles, fmmely, that the ct:m[;zmm
evolved should possess “parasttotrapic powers t?’.the d“xnciond‘y.,
while cellular toxicity was reduced to a mmimum™; and §
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that they should stimulate the production of antibodies, which in therr
turn would act on invading orgamisms
Most of the early work on the subject was done from the pomt of
. Pl N a4 el et i

Tatan

i’ound that, lm :zlm, the salts have a midly bactericidal action, but
that, by using gradually increasing dilutions, baeterra will ultimately
acqumre an immumty to them.
If the gold does not act directly on mvading orgarasms, 1t must
1 some way so affect the host that he is able to mobrlise his powers
of resistance more readily than heretofore It has been found that,
after myection, the salts are dissolved mn the blood plasma and
eventnally o certain proportion becomes fixed i numerous organs,
. ) ' T he
subject
. . ferably
more than the healthy subject The unfixed proportton of the gold
injected (from 40-63 per cent ) 13 elimnated mainly by the kdneys,
to & lescer degree by the bowel and in very small quantities by the skin
and langs  From a lstological pownt of view, Feldt has shown that
fixation takes place especially to the cells of the mesenchyma He
states that the reticulo-endothehal system 13 specrally affected and, as
evidene " 0 - e A
m the
salta
Iympho |
performed on my own cases.
1F this fixation to the reticulo-endothelal yystem 1s granted, Feldt's
theory of catalysis appears to be possible  He believes that a catalytic
nceeleration of the normal slow curative process takes place. Thas,
bo sags. 1s dne to what he terms “autolysms” by which term ho
deseribes the production of antibacterial substances as the result of
tissue diantegration
A number of other theones have been propounded, for example,
that of the production of “tissue shock ” and the suggestion that gold
may form a compound with the trssue protemns which 1s bactericidal

be

>ut
by the fact that trentment of extremely debihtated mdividuals,
whose resistance is low 13 practreally useless

Method of Action

In 1941, Freyberg, Block and Levy showed that there was a
retention of gold in the body during courses of myections  As much
as B0 per cent was sard to be retamed and the metal was found mn the

plasma and arine for six to twelse months afterwards  For instance,
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after an injection of 50 mg (of gold) the average plasma content was
found to be 0-8 mg per 100 c.c and the amount excreted i the urine
T o veek. The question

» of mjection,

. . the same or lesser
concentration than m the plasma The authors concluded that
25 rlr:;g of gold {or 50 mg of myocrysin) produced the maxmum
Tesul

In 1942, the same authors concluded that gold absorption was
complete from the sites of jection so far as the soluble inorgane
salts were concerned  The plasma values for colloidal gold sulphide
are due to the fact that the colloidal particles are taken up by the
reticulo-endothelial system The authors found that all the gold
had left the blood within an hour, sa cutting down the effective time
durning which 1t could exert its action

Both Freyberg’s papers were reviewed in the British Medical
Journal (December 20, 1941, and March 4, 1944), and good summaries
appear there

Precautions

Before undertaking treatment, two requisites must be fulfilled,
firstly & complete exammation must be made and secondly the
physician must be perfectly clear m his mind what complications he
has to fear,

A complete chinical examimation will naturally be necessary, nith
a full record of the jomt condition. A routine search will be .mude
for foer of sepsis. In addition, a complete blood count will be
required, the estrmation of the sedimentation rate and the result of
the Wassermann test The urme should be examined chemically
and bacteriologically Routine X-rays should be taken.

Contra-tndications are renal, hepatic, or blood disease.

Some authorties recommend that & phase of physical treatment
should be mstituted first, and that gold should not be started till the

effect of this has been noted. There seems little point, ho:\e:‘fr.
- - - P ket aftar

Methods of Dosage
From the pomnt of view of gold dosage, cases of arthritis can be
divided mto three groups (Fletcher, 1944).
- resistant to gold.
%l‘:)) ’,’Ir‘llxlg:ee:ll:::?s)pgd] only \rh;én the dosage is rased to the ceiling
level of 50 mgm of a crystallne salt weekly. N
(¢} Those who respond to gold in the very smallest doses (3 mgni-
weekly)
So far, no method 1s known by which these different types mnﬁ{‘l;c
scparated i advance. In both the very severe cases and muid cases,
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T now start with 5 mgm, weekly, and I continue at that dose until
either no improvement takes place, or inprovement ceases. (Most
preparations market 10 mgm as their lowest dose. Half of one of
these ampoules 13 & convenent method to arrange the dose The
other half has to be discarded.}

The dose 1s then mereased to 10 mgm and kept at that dose in the
same way. The doseis only further increased when further improve-
ment 15 not taking place, and the celing dose 1s 50 mgm of the salt
weekly  Myocrysmn (May and Baker) 1s used as 1t scems that one
comes to understand one particular preparation,

Although the figmes have not becn statistically corroborated,
about 25 per cent of cases are entirely resistant to gold. Of the

1 sansf:;ctonly reduced
After the course of, say, 1 gram 13 completed, 5 mgm 1s continued
once a fortmght for as long as s1x months

Types of Gold Preparations

Myocrysin 1s an aqueons solution of sodium aurothomalate It
contamns 50 per cent of gold (May and Baker)

Solgahol B —The oily preparation 1s generally used It 13 auro-
thioglucose and contams 50 per eent of gold This 1s absorbed
slowly and gves plasma values equivalent to twmo-thirds of those
obtamed with aqueous solutions

Calcium aurothiomalate 1s also absorbed slowly, but the American
Rhcumatism Association agreed that it was less toxic I have used it
for about two years and, although toxie complcations are mimmised,
Ifam not convinced that 1t 13 so effective It contains 50 per cent
of gold
Cﬁllmd«zl gold salts are not recommended for reasons already
state

Prophylaxis of Toxic Reactions

Wilson (1937) has shown that by adding caleium glucono-galacto-
gluconate to hts injections of sanocrysin he was able to reduce the
incidence of toxic reactions from 48 per cent to 15 per cent He
used his injections m cases of pulmonary tuberculosis and went up
to very large doses, as much as 55 grm of the salt being used mn a
course

So far as arthritis 15 concerned, the general opinion seems to be

that the addition of the calcium salts to the gold tends to mmummse
reactions

Value of Blood Counts as a Prophylactic Measure

The following summary 1s based on a close analysts by Crosby
(1936}

The chief points which anse are M
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(1) It seems that n secondary anmmia 15 not so common &s is
usually thought; Shackle holds the same opinton

(2) The red-cell counts were not materially altered

{3) The total leucoeyte count was not helpful

(4) The differential count showed a degrec of relative Iympho-
cytosis. A relative neutropenia is uncommon.

(5) Occasionally s striking eosinophiba occurs  One case showed
no sign of either biotropic or toxic reaction, and another showed an
erythema of an eczematous type.

(6) Sertal blood counts give the first mdication of impending
complications

Togic Manifestations of Gold Therapy

There 13 no doubt that toxic are not so
to-day as they used to be ten years ago and this 13 largely due to the
fact that the doses used are very much smaller, Nevertheless, they
are still formidable when they do oceur

Crosby (1936) ! investigated the question of toxic reactions in my
chinte at Queen Mary’s Hospital for the East End He found the
mcidence to be ligh  He mentions that certamn reactions are said
to be due to a phenomenon known as “biotropism ”  The term 13
used to desenbe what 1s beheved to be an merease m the virlence of
““latent orgamsms ™ excited by such agents as X-rays, gold, arsente, or
bismuth  Apparently ** ‘ - b
to the toxicity of the ¢

s st but
> due to the

toxieity of the gold itself The role of allergy in this matter 1s
unsettled It 13 claimed that the “hbiotropic’ reactions are not an
ndication to stop treatment, but 1t 1s difficult to beheve that this
can be true

Hinault and Mollard (1934) describe 8 method of separating
the biotropic and toxic states. They use 02 cem of a gold salt
(crisalbine} 1ntradermally A positive reaction oceurs m the toxie
condittons but not 1n the biotropic cases

Immediate reactions consist of general malaise and mddiness,
Crosby noticed them 1n one-third of his cases, and included nausea,
vomiting and diarrheea as occurring oceastonall

Severe ymmediate reactions such as pallor, shock, pulmonary
and laryngeal cedema are deseribed but must be very uncommon
have never seen them

Focal reactions —One-third of Crosby’s patients complained of an
exacerbation of their pain  This 13 not a serious matter and soon
passes off Tt generally occurs after four or five injections A degree
of pyrexa occurs oceaslonally and may herald the onset of agranulo-
eytous or of & dermatitis

Gastro-intestinal and hepatic reactions occur occasionally, and a

! The University of Cambnidge awarded an M D. degres for this work
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history of previous upsets of this sort is discouraging if gold therapy
18 being considered. Jaundice is an indication of hepatic mnsufficiency,
Fatal wcterus grams has been recorded and even acute yellow atrophy,
There 1s no doubt that diarrheea may occasionally follow an 1njection,

Tozic nephritis has been recorded, and it 1s usual to examine the
unne before each injection. A shght degree of albuminuria, however,
1s not uncommon and s not as a rule a contra-indication to further
treatment. !

Skin lesions are the commonest form of toxic reaction, Pruritus
oceurs early and in my experience 1s always an indication to suspend
treatment temporarily. If skin lesions can be seen, treatment should
be interrupted immediately and not commenced again for some wecks
An exfohative dermatitis 1s a very serious complication and needs bed

. . faN R R

mouth,

Blood Conditions

Hamorrhagic _ thrombocylopenic purpura 1s teported, the usual
agents being gold and arsenic (Hudson, 1935) Agranulocytosis 13
sometimes superadded.

Naturally, these reactions are extremely serious and the best
prophylactic measures are serial blood counts.

Gasking (1938) is of opinion that serial platck':t counts are of
value 1n foretelling serwous toxic blood conditions in gold therapy.
He found that there was a considerable fall in the number of platelets
immediately after the gold injections  This usually lasted three days
He suggested that platelet counts should be done before the m-
jections were started to get a base hne, and then repeated before each
injection. In addition, 1t was helpful to repeat the count three days
after the imtial injection so as to note the fall, if any L

The rehance which can be placed on blood examinations as &
whole and the eosinophil count in particular is discussed below. | :

Other possible blood dyscrasias are aplastic anemia and malignan

thrombocytopema.
Treatment of Toxic Reactions

The mjections are stopped immediatel
by mouth, a quarter of a pound or more &

5". 1t is usual to give {:ul
hree times a ueek  Liver

extract mav be used. C o some

seribe 5
f“l% srwards.
al

POST-MORTEM FINDINGS

A case of gold dermatitis was ad
1944, In May 1943 the patient, a woman aged 47,

itted to hospital in February
Toan 15 5 had developed



Tre 109
Exfolative dermatitia of the hands  After treatment with

Fio 110

The appearance 1n somewhat obliterated
on the face

Gold dermatitis
)y the remains of “ficeolam
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rheumatoid artheiten niet ro v
of 103 mn
1913 she h
developed o suutvunionnt rash on the mner aspect of the thighs and
a mild stomatitts  The only abnormality in the blood count was a
mild leucopentr of 5,500 per cmm with 65 per cent. polymorpho-
nuclear leucocytes. There was no albumm in the urine. "The skin
rash began to fade, but a further dose of gold was admunistered
and the rash came back. Tt gradually became generalised apd 5n
February 1944 she was admutted with an exfoliative dermatitis,

She was treated with sodi -bicarb. baths, siccolam locally, 5 cec.
calcium thiosulphate ntravenously each day, and 2 e.o apahzmin

Fio 111
Tixfaliatise dermatitis of the feet,
itramuscularly twice a weck  Intravenous glucose {5 per cent ) and

salme as a drip (Dr. Sadque).
The skin ﬂgpeared to clear but on the 26th the temperature rose

to 102° and she became dyspneerc, and on the 27th she died.

Report on material from a case of Gold Dermatitis by Miss Lucy Wills
and Dr. M. Lowenberg

o e

L N . “thatthe
|

re nas 4

seally ob-

arki crease 1o pelvic fat and the pattern was practically 0
Iln‘é:gjgi.l B I:.Iicruscop?cally extreme congestian with hmmorr)gierlg;
the kidney substance The tubular epithelium 1s swollen nln redugu‘
shed nto the lumen of the tubes; number of glome:ul FAPHIS
and the surviving ones very cellular, many with hemorrt mg:s i
tufts Blood vessels thickened ancluewn, acute :oxtlc e
m a kudney showmg c}mn,f];es of ﬁhrun;c gl:enlm:nr\gizz nephritig

—. hamorrhagie bronchop! .

g‘t’éz‘cel;:c;\léglleanc. Cent!rgal necrosis of Jobules; pigment deposited

m cells
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Tio 112

Sections thwough the ekin  Noto that changes are lens than would be
expreted from clmes) condition  Tiny wes because the dermatitis wam
tlearimg up 8t the time of death

Sections show an edwmatous, thin horny layer with scsling i some arens.
The mrarom granulossm 13 pootly develaped, the rete pegs heng either sall

or abeent

o
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Fe 113

Frcs 113 and 114
The corium 1s cedematous, the collagen
bundles are broad but their fine ibnllary structure 13 preserved  The vessels

Sections through the ekm
are mncreased 1 number and congested A few show periyascular infiltration
(Fig 114) Hair and sebaceous glands are missing and the sweat glands
atrophuc (Fig 1125).

In the fat the trve tissue septa are broadened (Fig. 113).
No pigment demonstrated
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T, .
Iidney fmiure or from bronchial pneumoria. 7The appearances i the
lung suggest an acute terminal mfection,

Miss Lucy Wills, who carried out the pathological work, was of
opnton that the likely cause of death was kidney failure.
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Fie 115

Gold dermatitis  Seetion through the lung showing
hemorrhagic bronchopprumona

The caso 13 quoted m full here because comparatively little post-
mortem matenal has been published and because 1t shows well the
pomnt that & patient may appear to be recovermg from some toxic
acadent, when quite suddenly a relapse occurs  In addition it shows
the danger of giving even one mjection of gold to a patient who 13
suffering from toxic manifestations These toxie reactions may be
delayed as much as three months after the last mjection 1s given.

It 15 alunys as well to remember that gold salts are a raluable weapon
to combat the acule consti stage of rh ! arthnts  They
are quate uselevs for the static, ankylosed, deformed stage, and are never
useful at any stage in osteoarthritis or fibrosulis.

THE USE OF RISMUTH AND ITS SALTS

In 1944, Douthwaite published the result of treating twelve
patients with intramuscular injections of Lismuth or bismuth
ralicylate e chose bismuth because it acts ke a heavy metal and
1s not so toxic as gold  He used erther 1 mil of bismuth or 2 mils of
bismuth salicylate, each containing 02 z of bismuth or bismuth
salieylate respectively  His course was 10 mjections equvalent to a
course dose of 2 g He conciuded that fismuth was eapablo of
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exerting a beneficial influence on arthritis, but that it was inferior
to gold.

It has always seemed that bismuth was one of the drugs which
should be tried in arthntts, and m 1937 & small series of cases were
treated with it in my clinie. My conclusions (not published} were
much the same as Douthwaite’s, but I have only used it oceasionally
since

Sodium Bismuth Tartrate

In a letter to the Lancet of February 19, 1944, Hall says that he
tried sodmm bismuth tartrate on the arthritis of natives on the Gold
Coast some years ago. He was impressed with the result and has
used 1t 1n varous types of locomotor disorder, but thinks it 1s best for
rheumatord arthritis  The drug 15 used in aqueous solution isatonic
with glucose and preserved in autoclaved rubber-capped bottles. The
strengthis 1 grain to 1 ¢ ¢ and js given deeply into the muscles.

Tins treatment has been uwsed a good deal jn London. My
experience is that the injections are painful and there seers no way
of minimising thss I have never seen any toxic reactions {the
njections are never given more than once a fortnight and often only
once a month), but at the moment it is difficult to be certain that any
good comes of 1t,

Chaulmoogra Oil
Is of no value w rheumatoid arthntis

Sodium Glycerophosphate

Daily intravenous injections of 10 c.e. of a solution contatnng
25 ¢ of glyeerophosphate wm distilled water were recomnw'ndcd b")
certam Italian plysicians  One, Rinaldi, a physician of Tuscany,
built an enormous local reputation on an injection which the Itahan
Home Office published after Ius death and was said to contam soudinm
giycerophosphate.  This was used for some months in my chmcquz
selected cases  There 1z no doubt that the injeetion leads temporarily
0 o feeling of great good health.  Shortly after the injection & fechog
of warmth s felt all over the body, and the patient smnehm?‘:
becomes enphorie.  Injections were given daily for a fortmght, ‘mr
apart from the towe effeet 1t never appeared to affect the Joints o

the ‘svex\imox\t'atmn rate. e et e Voot
Oce
pers .

? o 1 o h has b a modically

This is a method of treatment which has been used spasmo ¥
for ye:rs. So far as rhewmatoid arthritis of peripheral Jomtsﬂxs
concerned, results differ tremendously in different cases. ‘Occns’x?x x);
one is left with one joint (generally a knee or an anklo) v lusmn
extremely painful wlile the other joints have cleared. On occ 3
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one or two doses of deep X ray to this one jont has reheved the
condition to an appreciable extent On the other hand, I have
seen cases in which deep X-ray treatment has been used somewhat
indiscriminately, and has resulted in undoubtedly worsening the
condition of the patient and of hus arthnitis

All treatment of this sort should be carried out in close conjunction
with an X-ray therapist of experience and reputation

INJECTIONS INTO JOINTS

The njection nto joints of substances intended either to relieve
pamn or to mncrease movement has been practised sporadically for
meny years In 1928 Payr write a long treatise on the subject For
this purpose, he divided his jomnts into those with effusions and those
of the dry econtracting adhesive type His treatment consisted of a
very complete anmsthetisation of the joint, and wjection of pepsin-
Pregl solution to dissolve fibrin clots, aif present In the wet type he
then njected, after withdrawal of the effusion, the following solution

Ac carbol hqf punss, 30, camphorz tnitz japon, 60, aleohol
absolutrimi, 10

1cc of this was used and then the extremity was placed on a sphint
and compressed with sorbo sponge He also used the pepsin-Fregl
solution for infiltrating the capsule 1f 1t was thickened and pamful,
but he does mention that a dormant nfection may occasionally flare
up

He condemns Jodipin, an wdine compound recommended by other
authors

He says that the untoward symptoms sometumes recorded after
the mjection of camphorated phenol are entirely due to the substance
being inyeeted 1nto the blood stream  If the mjections fail he goes on
to synovectomy or arthrodesis

In 1938 Laughton Scott described a gomenol preparation for
jection nto jonts with the following formula camphor, 3 g,
gomenol 20 g . ether, 2, olive oalad 100 g This 19 imjected nfter
sterihsation mto panful jomts  Sometimes 1t seems to reheve pam
and enhance molnhty

Aecd potassium phosphate —An article recently appeared (Lancet,
1044 1 563) advocating the use of tlus substance for joint njection

My experience so far has been confined to osteoarthnitus of the hips,
and I have not been successful i alleviating the condition by this
method <o far

Recently Waugh has publiched his work on the injectton of jomts
with a solution of 0 2 per cent lactic acid with 2 per cent procam
This 15 made by Brady & Martin Ltd, Newcastle upon Tyne It
certamly appears to reheve certain cases of arthritis, and 18 even
beneficial in cases of osteoarthntis of the hips

Novocatne 13 oceasionally used by itself and m the case of joints
winch are extremely painful 1t may reheve the pun for & very con-
siderable pertod 4 per cent solution 1s usually strong enough and
a knee Jomnt will take about 10 ¢ ¢
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Manipulation of Joints

Many authonties warn agamst the manipulation of joints in
rheumatoid arthntis  This 15 a mistake The warning should be
against manipulation by one who 1s not well tramed and expenenced
in such maneuvres.  Little harm comes from mampulation provided
1t 15 done slowly and very gently and provided too mueh 1s not done
at one time,

In the very acute stage no imdication arises for manipulation as
the whole problem is the prevention of deformity, In the more chronie
stage with normal pulse and temperature, but stil with considerable
pain and a raised sedi lon rate, skilful pulation may be a
most valuable help.

Manipulation should not be ruled out because the patiens is still
in the active stage of disease

Manipulation of the fingers, however, has special difficulties. If1t
is to be attempted at all, only one finger should be done at o time
and long pauses should intervene between manipulations. This is
essentially a matter for the expert and more harm than good may
eastly be done

PLASTER SPLINTS AND CASTS

The use of plaster splints and supports are a very necessary part
of the treatment of arthntis, and the physician wishing to speciahse
1. lacomotor disorders must go to the trouble of using plaster, and
understanding 1ts possibilities

The proper application of plaster moulds and plaster splints has
four main objects-

1 The relief of pain

2, The relaxation of muscle spasm,

3 The reduction of swelling.

4. The prevention of deformity.

The jownts which more usually requre plaster are the hand ard
wrist, the Anee and occasionally the elbow and ankle. -

Hand and Wrist —The best and easiest way to do this is to make
a plaster slab  This can be done by sonking a plaster bandage 13
warm water for a very short time and rolling it br'xckwnrdi an
forwards on a switable table until a slab of the desired size 18 mtﬂxdel

Thrs should ba about 18 mches by 9 inches. The panent h’tmtl
asked to lay the pronated hand and forearm on the slab, which is c:xd
to aliow the thumb to come through The slab 1s moulded row 4
the hmb until it 15 set and the redundant portion of the plﬂderl fl]}s
away. [t is then alloved to dry and polished with plaster, t“e
impartant to have the wrist turned to the radial side to compenss
for any possible ulnar deviation

The slob can then be either b

s or webbing. .

bungvle knee jmrgzl.—“'lth the patient lying prone a ‘U\ml ln)e{v:{
vaseline 15 applied to the back of the thigh, knee and leg

andaged on or held on by rubber
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plaster bandages 8¢ then rolled packwards and forwards oOver the
back of the hmb gra(\\m\\y Jescending 48 e wmred thickness 18
obtawned. s 13 allow ed to dry and po\ls\\ed 1 the usual Way.

1 the ankle gownt 8 tobe
over the edge of the couch an n
of the foot In thns Way the ankle will

correet angle.

An alternatrte method 18 0 use n paster cast  In this ©ast)
stockinet should be apphed yound the fimb first and made quite
smooth. he plaster pandages 8¢ apphed V€T s, bl
o taken not to pull the pandages nght Fach layer should
on the top gently put firmly

as far s the plantar aspect
be nctuded at about the

Fio 116
Dodentiam & Sghnt (8¢ P 282)

. v tvme of W ork are usually pivalved, 1€ they are
£ sl himb With xa® and shears

¢
4 ihenunlt

[T
o9 full range of movenr e
14 18 UDWISE to leave jomnts aflecten vy ¢
samobihised T more than two oF {hiree days Adhesions may o1
with great rapidity and a full range of movement should be amed 8
erther every day or every other day
n cases where the extensire OF extenided 1se of pluster 19 antecepate
or awhere b §LETY lehely that ankylosts wll supertent: the help of ¢
orthopredic surgeon showld be enlisted. 10 1% pesther fare o Wmm or
{:

It

denratiar ~_Ulnar deviotion 13 an unsigh
defornuty shich sdds considerably 0 the dimtress of arthr
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patients Bodenham {1943) hax devised a simple sphint whieh aids in
its correction, The accompanying illustration gives an idea of its
construction.

The deviation 1s principally due to cedema and weakness of the
capsules of the metacarpophalangeal jomts, allowing unfettered
movement  On this base the effect of gravity tends to produce the
deformity  The early step in treatment 1s the use of plaster sphnts,
but 1f these have not been used Bodenham’s splint may be effective
m the later stages A half-arm plaster sphint 1s applied and the serews
of the apparatus are embedded 1 1t. The effect of the finger pieces
15 towards radial deviation, and the patient is able to exercise his
muscles 1n the correct posttion.

Physical Therapy

Almost the whole range may have to be used at one time or
another, but two measures are of outstanding tmportance.

General superficial massage is of the greatest help to these patients
and seems to exercise a very beneficial effect. Although many people
have suggested that cireulatory disorders are an important factor in
arthritis, no one so far has been able to prove i1t. It may be that
massage achieves its effect by relieving some part of tlus difficulty.

Ultra-violet ight has been condemned because it 1s sad that
pigmentation may occur in the skin if gold is grven at the same time.
If general carbon-are 1s used there 1s, in my experence, little danger of
tles I have used 1t for many years in conjunction with gold, and
found 1t most helpful and satisfactory.

Other measures are discussed in the chapter on Physical Therapy,
but there 15 no doubt that heat, generally apphed from the radtant
heat and infra-red lamps, is a measure which relieves pain, and to some
extent muscle spasm, and will bo necessary at some stage 1z nearly
every case of arthntis

The Surgery of Arthritis
Surgery can be of the greatest possible help in arthri&is .
drulteple arthrotomy and lavage —Tunbrell Fisher (193/)' f:lggcsti
the advisabiity of arthrotomy and lavage, and mn 1038 bn\:niz
published the results of one of his cases The operation may
combined with a parfial synovectomy.
It appears that good results may be obi
v he joint
fos E}%ei‘ifv:gee']s case, both knees and both elbows were so treated at
three sittings and good results were reported
Probably the jomnts which respond best
a hyperplastic synovitis
seathorfﬂmny}::f I;he femt};ml head —It was fuund‘ !rh‘:‘z@"li l: ‘?ﬁi‘:u:{f
nent
fthe

tained from a simple

are those which are the
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CHAPTER XVII

VARIANTS OF RHEUMATOID SYNDROME

I STILL’S DISEASE

HIS 15 generally regarded now as the rheumatoid arthntis of
children, but it has certain features which are unhke rheuma-

rare It affects girls rather more than boys and 13 usually seen
betneen the ages of three and six. The youngest recorded case was
fifteen months old, The inflammatory changes differ from rheuma-
toud arthritis mn that they are more penarticular than articular in
distribution; the muscles and ligaments bear the brunt of the attack
in the first place It may be nustaken for rheumatic fever mn its early
phases and occastonally a past lustory of rheumatie fever 1s obtained.
The disease may start with fever and swelling of joints and the
course may be a rapid one  More often the onset is insidious with &
prolonged prodromal period, the swelling of the jonts follows In
these cases there will usually be periods of activity and quiescence.
The knees seem to be the joints attacked first, wrists, elbows, fingers
and ankles follow generally in that order. The joints are usually
mvolved symmetrieally, and the wasting of the periarticular tissues
gives a characteristic fumiform appearrnce The cervical spme 13
sometimes 1nvolved early. Pain may be present but s not ;
prominent symptom. In many cases the swelling of the spleen nnt
lymphatic glands is a fairly early sign ~ Occasionally the enlnrgemenc
of the epitrochlear gland 1s of diagnostic help. The glands are no
tender but
Tonsillectomy 1n the early stages may improve the prospect(,1 )
does not lead to permanent remussions. Subcutaneous mnodules
sometimes accur round the elbows and the ulna bone  Ankyloss 18
usually fibrous and not bomy. Premature ossification of the epiphyses
with dwarfism 1s said to occur  The X-.rays show osteoporosis n
loss of Jomnt space when the cartilage 1s mvolved. The sedimentation
rate and the white-cell count are both raised during the active staget. .
Morbid anatomy findmgs mclude enlargement of all lympvlmnld
glands, amyloid degeneration of the spleen and liver, pleunsy a

. N i a feature,
vertearditts, and in cases where albuminuria lzns“l).cen‘ oot

classed therr case under secondary amyloidosis. Sl snf,nm;e;:;t
an unsuspected pericarditis with an adhesive mediastinitis was pres

at autopsy. "
28
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preatmoent
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Under the o of ' man en \orgnetm, I’mtc Mane 913, and
Wergeldb )™ \‘.\ 9, esc ribed & very scvere form of & t\mhs "with
anusual features n Wer cldt's case ﬁrst phalanges of
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phalanges were JaTE y absorbed, &%
the yermnal p\\a\ang,e tmp\uc
The dnsappearnnce the \mnes pro-

¥ie W

o Arthntw mutiang
showing the s agnation of the Skt
pheral jom! In one of s cases where the Jomt has almost th«nppennd
foet Amnoth author (Wassiug: 1936) (\e<cn\)c o case 10 wineh the
vers i s heng entyrely

far 88 cuology 18 conccmcd, Jt has beent s\\gw&(cd that the
conditron may be faruhat or, 1 wiew of \u o

ccﬂﬂon’\\ apype arance B
&\\c Luenopanse. that it has endocrme OF met

bohe wt1ology

Rhenmatoid Acsthrits i Adults associated W Sv\enomegaly
This 18 & condition shich was first descnibed by ard 1 1896
and lernmgham ™ 1900, and 13 & associated with en\“gcment of the
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Iymphatic glands ~ Since that time the syndrome has been reported
a number of times with varying interpretations. In certain cases
additional features have been noticed.

II. FELTY’S SYNDROME

Thus was first reported 1n 1924, and consists of theumatojd arthritis,
splenomegaly, leucopenia, marked loss of weight, and & yellowish-
brown pigmentation of the skin, The age incidence varies but
affects mddle-aged men and women chiefly. The syndrome x
characterned by penods of remittent pyrexia  The splenic enlarge-
ment may be massive and is accompaned by a shight increase in the
size of the liver and generalized enlargement of the lymphatic glands
The lencopenia ranges from 4,000 cells per canm to 1,000 The
cifferential count iz roughly normal and the red cell is reduced, but not
n proportion to the leucocytes This syndrome has been a puzzle
to students of arthritts and m 1942 Talkov ef al. investrgated it.
They agreed that rheumatord arthntis could be accompamed by

1 zaly and I pema, and suggested that if this occurred
this should be 1ts title. They did not agree that a special syndrome
should be made of 1t and were of the opinion that many of the cases
reported as Felty’s syndrome were examples of splenomegaly and
leucopema due to other causes In spite of this the syndrome has
terest, and two well-documented cases were reported by Collns 1n
1937  His two patients had rheumatoid arthritis of dlﬂ‘e}‘lng seventy,
with enlargement of the hiver and spleen and a neutrophil leucopenia
One patient had lost werght but the other was obese. There was no
mention of pigmentation He noted that 90 per cent. of the pu)y(i
morphs possessed single undrvided but coniplex nucler, and cons:dere
this might be due to destruction of the more mature cells Some
think 1t is a blood dyscrasia with arrest in the maturation of the
polymorphonuclear leucocytes. Injections of pentonuclectide Ero-
duced no inerease n the polymorph count and Collins assumed t er:
nught be a deficiency of bone marrow function. He went tt:igrfﬂ
pams to exclude other causes of hepato-splenomegaly, and was
satisfied that the neutropenia was not due to the use of amxdop}'n;ls.
In the course of lis work blood counts were done on 472 new palt)leln s
suffering from rheumatism. Only one had a wlute-ce}lhcmmt 9:};
4,500 peur cmm and that patient had an aseogmted pernicious zn:l]l‘l;‘:is-
He reckons the meidence of severe neutmpe;ntz;] mn rhg!i;n;tezlg;:;c;“?d

syn -
at less than 0 5 per cent 'No doubt s(l:;::eo art]emzis LTS ToF their

vith spl galy an
Xomphéatlons, ami 1t is inadv;:able and may be premature to add

another named syndrome to the triad of arthntis, splenomegaly and
\ Tt, tk

fore, seems T able to take the view timt
s trad may ’occur, but that it 1s not likely to repre:en‘t tmn; ;21'
additional disease. It s certainly rare. A good many 3e:sm“m.
splenectomy was advised for this syndrome Such a Pmcﬂe.‘l w et
hardly be yustified in the present state of our knowledge. Thep

count is usually normal
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IV. PSORIATIC ARTHROPATHY N
Psonasis and rheumatoid arthritis are two conditions which are

With rheumatoid arthritis (254 cases)—8 times 3 1 per cent
With osteoarthritis {233 cases}—twice 0 78 per cent

With osteoarthritis of the lips (44 cases)—once 2 2 per cent
With myalga (114 cases)—twice. 17 per cent

Barber (1941) stated that arthropathia psomasis dates from the
time of Albert (1822) and that Bazin (1860) made a distmction
between psomasts arthntica and psoriasis herpetica  Barber's letter
quotes all the authorities, ncluding Garrod and Evans (1924), who
stressed the frequency of synovial effusions Of the patients who
suffer from psomasis about one per cent also have arthritis  One
author (Epstein, 1939) described 22 eases, the skin lesion appeared at
an average of 6 6 years before the joints were affected  Bauer ¢l al
(1941) found that 23 out of 26 cases of psoriasis with arthritis suffered
from the rheumatord type The only peculianty seems to be that
when psonasis severely attacks the nails, the terminal joints seem to
be frequently imnvolved, and especially those of the foot Some
authors have described changes smnular to those descnibed under
arthritis mutilans

It 1s difficult to be certan that the changes produced n the
Ppeoniatic arthropathy are any different from those seen in an ordinary
case of arthntis The blood sedimentation rate may be raced n
Ppsoriasis and not a great deal of dependence can be placed onit  The
volvement of the termunal joints of the toes 1s the most important
preco of evidence, as these joints are never mvolved m rheumatord
arthrtis

V. REITER'S DISEASE

During the war, mostly in the Middle East, an unusual form of
arthnitis has appeared Tt 13 associated with urethntis and con-
Junctiitis  The wrethritis usually appears first and may be of an
acute or chrome type It 13 usually sterile, and gonococct are never
found The eye symptoms appear next and lastly the arthntis
Some authors (Kruspe, 1941) have conaidered that there 13 some
connection with dysentery

_ The condition clears up entirely on symptomatic treatment
Very ocensionally a sterile urethritts may be assocrated with ankylosing
spondyhtis A recent article gives a good account (Vallee, B L.
(1046), Arch Int, Med , 77, 295)

V1. TUBERCULOUS RHEUMATISM

Certain papers, mostly by French authors, have been written on
the subject of tuberculous rhesmatism Some cases of infective
arthntis also suffer from pulmonary tuberculosis and this section sets
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The Present Series

A number of cases were noticed of frank pulmonary tuberculosis
attending hospital with a chrome polyarthritis ndistingmshable from
rheumatoid arthritis.  After a study of the literature it seemed that
an impasse had been reached on this subject and that some different
method of approach would be necessary. Timbrell Fisher (1929) had
advocated arthrotomy and lavage 1n the case of joints where recurrent
pain and effusion were disabling features This treatment was
adopted and a biopsy was made of the articular cartilage and synovial
membrane. Dr G S Wilson, Professor of Bacterwology and
Immunology mn the University of London, was approached, and asked
to co-operate 1n the exammation of the specimens taken at biopsy.
He agreed to do so, and the first specimen was taken in October 1937
Details of the cases up to the time the biopsy was made are appended
Only five cases are quoted, ag these were examined 1n exfenso by
Professor Wilson  The sixth case was exammed by culture only.

Case I

RT Female Aged8 Housewife

A case of theumatoid arthritis with a three years” history of pam i the
left shoulder ~Gradually the pam had spread down to her hands and, four
months before admission, to her hips and knees The hands and knees were
swollen .
Five years before admussion she had been treated for pleunsy an
pulmonary tuberculoss i a sanatorium for eighteen months Shortly afte&'
this, she had developed a fibrous stricture of the pharyns  Her father ha
dred of pulmonary tuberculosis I

On admission, both hands and wrists were swollen and tender In
addition, there was swelling of both knees, with effuon There was c?:i-
siderable loss of weight, which at that time was 7 st 41b, The chest show
1mpaired movement on the right side with an mmpaired percussion note a0
crepitations at the apex X

The X-ray confirmed an mfiltration at the right apex sive

Temperature showed an evening nise to 99 6°F  Sputum was nega

Investigations

Blood sedimentation rate—18 mm at the hour
7,100 with normal distribution Mantoux test with
48 hours (erythema and cedema).

White blood cells—
0.T was positive at

Case II

TL Male Age6l, Btonemason ,

A case of rheun%atmd arthnitis, of four months’ duratron, aﬁec‘illtng“_:y;
left hip, shoulders, wrists and knees Pam and s\vel!mgf };re’::mu]ws,
deformity Past history did not mclude any mention of tul
“double pneumonia” thirteen years ago d

°§_r:yp of the hands ghowed changes 1 the jomts, of a[rhecl:!:lqﬂt;?;e
character  In addition, there were physical signs m the ch(;v:ho cﬂthere T
the left apex, and X-ray confirmed this finding and added tha

ble fibrosis round 1t FBC.
con;g:;i)fieight, 71b  Sedmentation rate at one hour 12 mm W
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13,400 with normal distribution  Sputum was negative.  Mantoux posstive
at 1/10,000 with aedema the size of a sixpence,
Puring the course of treatment a hamaoptysts ocenrred

Case IIX

JC Male Age03 Foreman packer

A case of rheumatod artbntis, of six months' duration, with pam and
swelling of the wnists, ankylosis of the shoulders, and an effusion into the
S S e

ough and sputum

. hritis, and showed
chea pulled to the
m

ht
* Sedimentation rate at the time of biopsy was 48 mm at the hour.
Mantoux test was positive at 1/10,000 with erythema and induration to the
size of a shilling
W BC not exammned

Case IV

JT Male Age62 Dock tabourer

A case of osteoarthnts in the knecw, of ten years' durstion Similar
changes in other joints, but these are asymptomatic, whylst the knees show
convderable sw eliing and ase the site of much pain

There was httle in the past history except an attack of gonorrheea i
1891

The X-ray confirmed the diagnosss, and also showed & cavity at the feft
apet  The sedimentation rate was 3 mm at the hour. W B € 8,600, with
Pe ot ass PR n e e T == *-tic emear was

¥ pressure of

Diopsy was taken from the left knee
This i the oaly case of osteaarthritis in the series.

Case V

WH Mile Age27  Machine minder

A case of rheumatond arthritis, of nearly two year<’ duration Tt bepan
n the wrists and spread to nearly all the joints in the hody  The tllnesa

started w1th o conjunctivitis in the left eye and the patient was pyteual for
s1x months 1 another bospital

There was a past history of pleunisy and the shadow of a pleural effusion
t
i

no actuaj record 1+ available

Sedimentation rate at the hour--30 mm W B C 5500 with a relative
hymphocytoss  Mantone postine at 1/10,000 didution erythema and
cedema the uze of a xhilling
e was treaterd ith old tuberculin injections fos mne months, without

effect  The left knee was the site of considerable synovial swellng without
effusion
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4 number of eases were notieed of frank pulmonary tuberculous
attending hosprtal with a chronic polyarthritis indistingwmshable from
rheumatord arthritis. After a study of the hiterature 1t seemed that
an impasse had been reached on this subject and that some different
method of approach would be necessary, Timbrell Fisher (1929) had
advocated arthrotomy and Javage m the case of jomnts where recurrent
pan and effusion were disabling features. This treatment was
adopted and a biopsy was made of the articular cartilage and synovial
membrane. Dr. G S. Wilson, Professor of Bacteriology 2nd
Immunology m the University of London, was approached, and asked
to co-operate in the exa jon of the speci taken at biopsy.
He agreed to do 50, and the first specimen was taken in Oetober 1937
Detatls of the cases up to the time the biopsy was made are appended
Only five cases are quoted, as these were examined in eatenso by
Professor Wilson, The sixth case was examined by culture only.

Case 1
RT Female Jge48 Housewile X
A case of theumatoid arthritts With a three years’ history of pain in the
left shoulder  Gradually the pain had spread down to her hands and, four
menths before admission, to her hips and knees  The hands and knees were
swollen
Five years before admission she had been treated for pleurisy and
pulmonary tuberculosis 1n a sanatormum for eighteen months _ Shortly nfte;
this, she had developed a fibrous stricture of the pharyns, Her father he
died of pulmonary tuberculosis. T
On admussion, both hands and wrists were swollen and tender. It
o ° # - - 1-ih benng, with effusion. There was con
vwna7sh.41b  The chest showed
N \ an impaired percussion note an
creprtations at the apex .
The X-ray confirmed an nfiltration at the right apex e
Temperature showed an evening rise to 9 & F. Sputum was negativé.

Investigations
Blood scdimentation rate—18 ram at the hour.
7,100 with normal distrsbution  Mantoux test with

White blood cells-—
O.T. was positise at

+8 haurs (ersthensa and cedema)
Case IT

:I‘\ Ic‘ase mths’ duration, affectmg f:l”
left hmp " and swellng present “li'
deformxt'y 1y mention of tuberculost;
““double pneumonta ” thirteen years ago o Jomts, of @ heumatoid

Xeray of the hands showed changes m th Ot
chsractei,. In addition, there were ‘physlcz\l signs mn the chest ufeﬂ‘g:;;t.; by
the left apex, and X-ray confirmed this finding and added tha

siderable fibrosis round 1t. CBC.
COnL:)ss of weight, 7 b Sedimentation rate at one hour 12 mm. W
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13,400 with normal distribution  Sputum was negative. Mantoux positive
at 1/10,000 with cedema the size of a sixpence
Duning the coursc of treatrent a hemoptysis occurred

Case TMI

JC Male Age63 Foreman packer

A ease of rheumatoid arthntis, of six months’ duration, with pam and
swelling of the wsts, ankylosis of the shoulders, and an effusion nto the

e 1 Cnn et

right
& Gedimentation rate at the time of biopsy was 48 mm_at the hour
Mantoux test was positive at 1/10,000 with erythema and induration to the
mize of a stulliny

WBC not exammed.

Case IV

JT Male Age62 Dock labourer

A case of osteoarthritis in the knees, of ten years’ duration Smilar
chapges 1n other joints, but these are asymptomatic, whilst the knees show
<onsiderable sw elling and are the site of much pan

There was hittle in the past history except an attack of gonorrheea in
18!

04
The X-ray confirmed the diagnosts, and also showed a cavity at the left
apex The sedumentation rate was 3 mm at the hour W B € 8,600, with
- L T atic smear was
1

od pressure of

Cagse V

WH  Male Age27 Machine minder

A cnse of rheumatoid arthritis, of nearly two years’ duration It began
1 the wrists and epread to nearly all the jomnts n the body  The illness
started with a ronjunctinitss i the left eye and the patient was pyrexial for
s1x months 1n another hospital

was
the

e - : : ") much muscle-wasting, and the
2 lost wesght farrly rapidly, but

WEC 5,600 with a relstave
Ivmphocytous  Mantout poutive at 110,000 dilution, erythema and
wdema the size of a shathing,
Ife was treated with old tuberculin njections for mne months, without
e(,;(‘[‘ The feft hnee was the aite of considerable synovial swelling without
effusion
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The bropsy was carried out in April 1938, hut he w
Octgber 1938, The sedimentation r{;te was then 8 mmﬂ;r?ﬁeﬁﬁf\%ﬁf :llxlel
chinical condition was poor and showed no improvement ’

After the sixth case (not quoted) had been completed, in 1939, the
war broke out and no oo ’ BN
mvestigation, which had

At my request, Profes
report on his findings.

REPORT BY PROFESSOR WILSON
Examinat.ion for Tubercle Bacilli of Material taken at Biopsy from
Patients suffering from a Rt toid Type of Arthritis
The material, consisting of synovial membrane, with sometimes
synovial flmd in addition, was examined microscopieally, cuiturally
and by ammal mnoculation.

Microscopical Examination
Films were stained by Ziehl-Neelsen.

Cultivation

The synowial flmd was inoculated directly on to tubes of egg
medrum  The synovial membrane was cut into small pieces with
sterile scissors, ground up 1n & Gnffith’s tube, and suspended in 2 small
quantity of stenle distilled water; after the snspension had been
allowed to stand for a few minutes, the supernatant fluid was ds-
tributed over the surface of egg-medium slopes. If there was any
doubt whether the matertal had been collected under aseptic con-
ditions, part of 1t was treated with 5 per cent. NaOH or 6 per cent
H,S0, before bemng used for cultivation, Usually about 15 tubes of
Dorset egg, glyeerine egg, egg yolk, and glycerine-egg yolk medas were
wnoculated The tubes were sealed with cotton-wool plugs 1m-
pregnated with a paraffin-vasehno mixture. They were mcubated
at 37° C and, unless contamnated, were not discarded for six months

Animal Inoculation

A portion of the synovial membrane was introduced under ether
anmsthessa mto a subcutaneous pocket made in the left thigh of eath
of two guinea-pigs Part of the synovial flurd, if available, vwas
moeulated intramuscularly into the opposite thigh. The ammalj
were killed seven to eight months later, and examined very carefully

for evidence of tuberculosis

Resu.lts . - - 16w sixth
on-
cast res

stre ' g
remained sterile; none of the gumnea-pigs died, auu Wakw cuvy
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Yalled they showed no mign of disease It may be concluded. therefore,
that tubercle bacilll were probably not present in the materal
submutted for exammation

Lol s . .

tas work (Rertter and Lowensten, 1934},

Jomt biopsy with expert bacteriological exammation, usmng all
methods 1¢ the only way to resolve this difficult problem  So far ag
a few cases can be held to be of value, the evidence submtted here
1s against the rdes of tuberenlous rheumatiam.
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The biopsy was carried out in April 1938, but he was not discharged till
October 1938. The sedimentation rate was then 8 mm, at the hour, but the
chinreal condrtion was poor and showed no improverent

After the sixth case (not quoted) had been completed, in 1939, the
war broke out and no opportunity has occurred to carry on the
investie -+ —tia o BT B e

At

Teport

REPORT BY PROFESSOR WILSON
Examination for Tubercle Bacilli of Material taken at Biopsy from
Fatients suffering from a Rl toid Type of Arthritis
The material, consisting of synovial membrane, with sometimes
synovial flud 1n addition, was examined microscopically, culturally
and by animal inoculation

Mieroscopical Examination
Films were stained by Ziehl-Neelsen.

Culiivation

The synovial flud was moculated directly on to tubes of egg
medm  The synovial membrane was cut into small pieces with
sterile scrssors, ground up in a Griffith’s tube, and suspended in a smadl
quantity of sterile distilled water; after the suspension had begn
allowed to stand for a few mmutes, the supernatant flmd was dis-
tributed over the surface of egg-medium slopes If there was any
doubit whether the matersal had been collected under aseptic con-
ditions, part of 1t was treated with & per cent NaOH or 6 per cent
H,50, before being used for cultivation.  Usually about 15 tubes of
Dorset egg, glycenne egg, egg yolk, and glycerine-egg yotk media nere
moculated, The tubes were sealed with cotton-wool plugs lm‘-
pregnated with a paraffin-vaseline misture  They were mcubated
at 37° C. and, unless contaminated, were not discarded forsix months

Animal Inoculation .

ortion of the synovial membrane was sntroduced under ether
anm‘:tlrl‘esr;: into a subc{nuneous pocket made in the }eft thigh of Eﬂ:};
of two gumea-pigs Part of the synovial‘ fluid, if avmiable, “ah
moculated intramuscularly into the opposite thigh. The nm}nm
ere killed seven to eight months later, and examined very carefulls
for evidence of tuberculosis

Results P v e eth

-
cast s
stra.

n 1 i vilel et
remarned stenle, nonc of the gunea-pigs died, and when tuey
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CHAPTER XVIII

SUBCUTANEOUS NODULES

HE first detailed observations on subeutaneous nodules nere
published by Meynet in 1875, and since that day a great deal
of work has been catried out on the elsesions.

The appearance of nodules is not confined to rheumatic fever and
rheamatoid arthritis, they have been studied yaws and syphilis,
and in 1930 the Haryard Expedition to Liberia and the Belgian Congo
studied them in cases of filariasis. Hopkins (1931) deseribed sub-
cutaneous nodnles m cases of syphilis and rheumatoid arthrites, and
coneluded that they could mot be differentiated. A study of the
muerophotographs appears however to show considerable vanatios
in the case of syphihs, one nodule was n xanthoma. Most of the
nodules disappeared under antisyphilitic treatment. They were
principally situated 1n the extensor surface of the forearms and over
FERE e “ et a4 Lo

SRCURRRS VY

giant cells round

Differential Diagnosis .

Apart from nedules oceurring n yaws, syphilis, acrodermatitis
chromea atrophicans, and other conditions, n differential diagnosis
has to be mado from other small tumoyrs. Neurofibromata and
gouty tophi may sometimes be confused, slso small bursal and
synovial cysts, A ruptured sebaceous oyst or a traumatised area o
fat or connective tissue may resemble a nodule but the diagnosis

usually clear

The Typical Subcutaneous Nodule in Rheumatoid Arthritis and
Rheumatic Fever
To distinguish these nodules in rheumatoid arthribs they a:lft‘
usuaily referred to as ““necrobiotic nodules of rheumatoid arthntt
type.”
)pTI\c following table, modified from M H. Dawson (1933), gives the
main characteristics of these nodules mn the two conditions,

A COMPARISON OF THE FEATURES OF SUBCUTANEOUS NODU!tES
Rheumatoid Arthits

7-23 per ccnti) i

itions but U

he same 1n the two c:ni(ll‘n}g;:-\ Ft e
1on of modules

Rheumatic Fever
Frequency.—10-25 per cent.
Sutuation — Approximately tl

R.A. the elbows are most frequently affected. v Tl

occiput, ankles, and knuckles show a high proport

294
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Rheumatic Fever Rhenmatoid Arthritis
In the latter they are also found in the dermus and in aponeurotic
expansions

Trauma —In both cases subject to trauma but less so 1 rheumatic
fever because of therr rather dufferent situation
Size —Small Larger
In both cases depends to some extent on their duration and the
age of the patient
Number —Nearly always multiple Sometmes single
Seldom multiple
- . M ’ Any time
1 Usually found 1m
prognosis severe cases  Biopsy
necessary to deter-
nune type

Histological Evidence

Information as to the ongin and formation of nodules has heen
obtamed both from a study of the diseases with which they are

ke 118

A subcutaneaus rheumatic nodule

connected, and of ther histological structure  The latter source has

Leen by far the most fruitful and 1t 13 now generally agreed that there

are three {or <ometimes four) *zones” n these nodules, the central zone

of necrows, the intermediate sone of cellular prolferation, generally

m a palisade arrangement, and the perepheral zone of vascular prohfera-

tiotin which 1t 1s thought the nodule develops A careful study of
186



CHAPTER XVIII

SUBCUTANEOUS NODULES

HE first detailed observations on subcutaneous nodules were
published by Meynet in 1875, and since that day a great deal
of work has been carried out on the elsesions.

The appearance of nodules 18 not confined to theumatie fever and
rheumatoid arthritis, they have been studied in yaws and syphibs
and m 1930 the Harvard Expedition to Liberia and the Belgian Congo
studied them in cases of filamasis. Hoplins (1931) described sub-
cutaneons nodules in cases of syphilis and rheumatord arthritis, and
concluded that they could not be differentiated. A study of the
microphotographs appears however to show ronwmderable varistion
mn the case of gyphilis; one nodule was a xanthoma Most of the
nodules dhsappeared under antisyphilitic treatment. They were
prncipally situated 1n the extensor surface of the forearms and over
the tibml tuberosities The chicf histological difference seems to be
that in syphilis the area of central necrosis is very small and that ths
is surronnded by whorls of fibrous tissue with epithelioid, plasma and
gant cells round.

Differential Diagnosis .

Apart from nodules ovcurring in yaws, syphlis, ncrodesma!ms
chronica atrophicans, and other conditions. a differential dmgnoq:
has to be made from other small tumours. Neurofibromata nnd
gouty topln may sometimes be confused, also small thrsal ano
synovial eysts A ruptured sebaceaus cyst or a trn\lmaixsgd ared ‘
fat or connective tissue may resemble a nodule but the diagnosis ¥
usually clear.

The Typical Subcutaneous Nodule in Rheumatoid Arthritis and
Rheumatic Fever . )
To distingmsh these nodules in rhewmatoid arthritis th?l’lrill*
usuadly referred to as “‘necrobiotic nodules of rheumatotd ar
¢ 'efhe following table, modified from M H. Dawson (1933), gives the
mam charactenstics of these nodules 1n the two conditions -

ate

i

5
A COMPARISON OF THE FEATURES OF SUBCUTANEOUS NODU'Itbj
Rheumatic Fever Rbeumatoid Arthritis

25 per cent.
Frequency.—10-25 per cent. 7~25 pel .
Siluqauonj——:\ppro‘dmntely the same in the two condnt;g:q ][;utdl‘lc
R.A. the elbows are most frequently affected. winlst n ! nod’uh‘m
occiput, ankles, and knuckles show a high proportiort o
294
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The Area of Central Necrosis or Fibrinoid Degeneration

The fibrinoid change is more usually found m rheumatic fever,
necrosts and degeneration in rheumatoid arthritis,

In rheumatic fever, the swollen acidophille sirands showed
evidence of exudation of plasma and fibrm, and these present a
“latticed ™ arrangement. Rheumatoid arthritis shows a typical area

£ e N ™ edge of this zone embraces a
nediate zone shows cdematous

_ inflammatory cells in cases of

rheumatic fever, w hulst the paltsade of fibroblasts ix seen in rheumatoid

Fia 120

Microphatagraph  Showing tho palisade
arcangement of fibroblaxts (Dr. Lowenberg’s report|

arthritis  This arrangement consists of a corona of mesenchymal
cells, most of them fibroblasts with o few cells with large pale
reticulated nucler.

e peripheral zones aro not of diagnostic mgnificance In
rheumatic fever this zone cxlibits hypercnua, and perivascular
exudation, winlst i rheumatord arthritis some thrombosis of vessels
18 sech

In older nodules, dense orgamsed fibrous tissue surrounds the
necrotic mass  Foreign body giant cells with cholesterol clefts aro
oceasionally seen an theumatoid srthrtis,  Collins (1937) saye that
oven after twelve to fifteen years the necrotic mass still hies within its
fibrous eapsule  The smallest palpable nodule may contamn only
one focus, but most nodules contam many focr an different stages of
development.,

No concfumions can be drann as 1o ctiology from the hustologieal
appearance  Micro-orgamisms have never been isolated, culturs
and ammal moculation are negatise.  More nork is required as to the
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eicht papers written between 1926-40 shows general agreement on
this point. No such agreement can be found as to the relation of
these nodules to one another. General opinion 15 that, when they
differ, the nodule of rheumatic fever represents exudative phenomena,
with injury to small blood vessels and exudation of plasma and
cellular i s into the ive tissues, whilst the nodule
of rheumatoid arthritis rep ts principally proliferation and
degencration of connective tissue. Bennett, Zeller and Baner (1940)

Fra 119

Mucrophotograph. Showing an entire nodule. Areas
of neeross with fibroblastic reaction and the well.
defined edge of the whole nodule are shown,

hecked their pathological 1 with their chnical findings 1::
44 patients. Close correlation was found, but in at least 7 cases t
changes they found were more compatible with the opposite disease.

General Description
The earhest pathol

origin in rheumatic fever,

rheumatoid arthritis.

ogical change is thonght to be of Yascul::
and of connective-tissuo origin



Fro 122
Murrophotograph  The hottom portion shows the
necrotic area wh & hand of foam  cells aboye it
The top seetron meliudes the collagen fbnls with pary
of the fibrliastu reastson (Dr Lowmenberg 4 report)

tie 123

s rophotoyraph  This shuws at the top night

a furowm by gant ecll, the centee portion

hiows funm ol with vacuofis (Dr Lowenberg =
eport)



298 MEDICAL DISORDERS O THE LOCOMOTOR SYSTEM

possible role of bypersensitivity, A sestion on the traumatic nodule
follows.

The Traumatic and Induced Nodule
In 1883, F. D. Drewitt suggested that trauma might be a factorm
producing nodules, basing his view on the exposed position in which

they he  Smnce then attempts have been made to induce nodules by
trauma. Massell, Mote and Jones (1937} tried to produce nodules by

Fia 121
1t
A subcutaneous noduls (with Iipotd depostion) in a case of theumatond arthrts

g 34
ma in 82 patients with rheumatic fever and choreq, uying !
;?}lll;r patients pz\s controls, This was attempted by mlec{ttl;-glotczf
patient’s own blood into the region of the ol_ec:ranon process agmbbed
angpsthesia. In the following ten days the injected el\m\vt“a oF the
on the bedclothes several times a day for some mmuggs et
rheumatoid patients with clinieal evidence of dxseaiec thepcontml!-
developed nodules whilst only 3 per cent. reacted amongs e o ey
These workers then studied the histology of th}ese ;\o sn;mc ostomt
concluded that, although the injection of blood lﬂ(!t Oas e vty
altered the histology of the induced nodules, yethxt “lmicnlly They
similar to that found in spontaneous nodules, and t! '\' cuma e 8
were wdistinguishable, This seems to show that tra
part an the production of nodules,
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possible réle of ypersensitivity. A section on the treumatic nodue
follows
The Traumatic and Induced Nodale

In 1883, ¥. D Drewitt suggested that trauma might bs a factor in
producing nodules, basing his view on the exposed positton in which
they lie. Since then attenipts have been made to induce nodniea by
trauma  Massell, Mote and Jones (1937) tried to produce nodules by

Fro 121
A subeutansaus nodule (with Iipmd depoation} n a case of rheumatond arthritis

ing 34

trauma in 82 patients with rheumatic fever :m:ll gh'ozi;;;clt‘is;\;gthe
nther natients as controls. This was attempte .,_)A..,,., P el
' ubbed
f the

cent

"

T e v v tidlane o the induced nodules, YEU av ves s
'



CHAPTER XIX

SKIN MANIFESTATIONS IN RHEUMATISM

ATIENTS with theumatoid arthetis usually have eold, clammy
P hands, and the feet are sometimes sumlarly affected. An
erythema of the thenar eminence 14 sometimes very noticeable

The skin of the rheumatoud patient assumes the temperature of its
surroundings sooner than the skin of normal persons, and the reaction
to heat and cold 13 poor and sfow

It 1s difficult to make any estimate of the mcidence of skin lesions
1 the rheumatic diseases In 1940, a report was 1ssued on the
epidemiology of acute rheumatim in South Australia and it was
stated that 5 3 per cent of cases showed skin lesions

‘The commonest skin reaction is an erythema  Two types are seen
occasionally, erythema multiforme, and a type which occurs in nings,
erythema annulare 'The latter 13 found on the body and on the flexor
aspect of the limbs It only lasts a few days and then fades, but may
herald the onset of a rapidiy fatal rheumatic fever

Erythema multiforme generally appears on the backs of the hands
and the forearms, and the backs of legs and feet. It 1s said to be
associated with foeal sepsis of streptococeal onigin

Pelions rheumatica, or Schonlein’s Disease, 1s not very uncommon
A purpunic slan rash 1s associated with a purpuric condition in the
Jouits It has no association with rheumatic fever It 13 mentioned
hero because 1t 15 & useful point in dafferential diagnosis.

Henoch’s purpura may also be associated with pam in the Joints,
but is charactetised by violent colie and melena

Hereditary purpura sumplex —Fh Davis (1941} studied 27 famly
hustories m which 8% bers showed sy hymo R4
were fomades)  Of tho 83 cases, 79 had purpura simplex. 6 puepura of
the Schonleme  ° - °
and one boy
theumatic fov
arthntis, and others of wevere fibroutis  Sixty of the eighty-eight
«howed evidence of rheumatie fever, rheumatond arthnhs or fibrositis
Some showed evidence of pulmonary tubereulosis,

On this bass Davis suggests a speeial connection between the
rheumatic diceases and purpura

Erythema Nodosum
The mtiofogy of erythemn nodosum has recently been reviewed in

a Bradshaw Leeture (Bruce Perry, 1014) It will he suflirient here

to state fus conclucions and the reader is referred to the onginal lecture
for further details,
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Other Sub Nodules found in Rl id Arthritis

Of recent years nodules other than the necrobiotic nodule of
rheumatord arthritis type have been described Parkes Weher and
Freudenthal (1937) described a case which they termed *necrobiatic
nodules of the rheumatoid arthritis type with hpoid deposition,”
and I-‘lctc‘her (1946) deseribed a similar case A characteristic feature
=t A P . B L

findmngs in both these cases was a complete alsence of acid in the hista-
mume test meal and a slight eosinophilia, A rawsed blood cholesterot
was found in Parkes Weber’s case and a raised sedimentation rate
m Fletcher’s.

The lustological changes differ from the typical nodule, and the
following 1s a summary of the report by Dr. Lowenberg i Fletcher's
case.,

“There 15 present deep subeutaneous nodule formation with an
area of complete necrosis in the centre of the nodules, which
several specimens 1s surrounded by a cellular band which contams
numerous ‘“foam” cells and many multinucleated and foreign-
body giant cells Surrounding this again is a partly degenerated
connective-tissue band which contains, in addition to well-defined

foam cells, numerous inflammatory cells. In other nodules the cellular
B o ot e The

- and
show

“
the presence of both intra- and extra-cellular cholesterol. A: these
are not true xanthomata, the words * with Lipoid deposttion have
been added to the description “necrobiotic nodules of rheumatotd
arthnitis type ” A rased blood cholesterol has been recort.led m]n:j
case The deposition of cholesterol 1 the absence of a raised blo
level 13, however. well recognised

Other very rare examples of subcutaneous no
in rheumatoid arthntis.

dules have been found
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CHAPTER XIX

SKIN MANIFESTATIONS IN RHEUMATISM

ATIENTS with rheumatoid arthntis usually have cold, clammy
P hands, and the feet are sometimes simlarly affected An
erythema of the thenar emnence 13 sometimes very noticeable

The skin of the rheumatoid patient assumes the temperature of its
surroundings sooner than the sk of normal persons, and the reaction
to heat and cold 1s poor and slow

The nails develop longitudinal striations and tend to break eawly,
Pitting may be a marked feature  Hyperkeratosis oceurs and the nail
may become loose onits bed  Both hands and feet may be affected

It 1s diffienlt to make any estimate of the incidence of skin lesions
mn the rheumatic diseases In 1940, a report wag 1ssued on the
epidemiology of acute rheumatism in South Australia and 1t was
stated that 5 3 per cent of cases showed skin lesions

‘The commonest skin reaction 13 an erythema  Two types are seen
occasionally, erythema multiforme, and a type which occurs in rings,
erythema annulare, The Jatter 13 found on the body and on the flexor
aspect of the imbs It only lasts a few days and then fades, but may
herald the onset of a rapidly fatal rheumatie fever

Erythema multiforme generally appears on the backs of the hands
and the forearms, and the bachs of legs and feet It 15 said to be
associated with focal sepsts of streptococeal ongin

Pcliosts rheumatica, or Schonlein’s Disease, 1s not very uncommon.
A purpurie skin rash 1s assocsated with a purpurie condition 1 the
Joints, It has no association with rheumatic fever It 13 mentioned
hero beeause 1t 18 a useful powt n differential diagnosis

Henock’s purpura may also be associated with pain in the joints,
but 15 charactensed by violent colic and melena

Hereditary purpura simplex —ElL Davis (1941) atudied 27 famly
lustories i which 88 members showed spontaneous ecchymoses (84
were females)  Of the 88 cases 79 had purpura simplex, 6 purpura of
the Schonlemn or Schonlern Henoch types, 2 bruised on trivial trauma
and one boy had pseundo-hemoplilin 23 cases gave a history of
rheumatic fever, 8 of rhenmatod arthntss, 15 of other forms of
arthntis, and others of severe fibrositis  Sixty of the eighty-eight
showed evidence of rhenmatie fever, rheumatord arthnitis or fibrosttis
Rome showed evidence of pulmonary tuberculoss

On this hasie Davis suggests a special connection betneen the
rheumatic diseases and purpura

Erythema Nodosum

The wetiology of erythema nodosum has recently been reviewcd
o Bradshaw Lecture (Bruee Derry 1944) It wall be suflictent here
to ktate hus conclusions and the reader 13 referred to the onginal lecture
for further detmls
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112 cases were studied, 38 were males and 74 females, 61 gavea
strongly positive reaction to 0-01 mg. of old tuberculin {a small dose
was used because if the case 1s tuberculous it will be especially sensittve
to old tubercuhn), and 51 a negative reaction., X-rays were taken
and certain patients subsequently developed undoubted tuberculous
mamfestations, such as tuberculous penitonitis  Of the 112 cases
28 per cent were certamly tuberculous, 25 per cent. were probably
tuberculous and 45 per cent. were definitely not tubercnlous. Seven-
teen cases were tested with streptococcal nucleoprotern (Colls, 1932)
and fourteen were positive.

Analysing the cases into age-groups of under 15 years and over
15 years, two stnlung facts emerged. T"“? sex incidelz.ce was quite

RS TEOUN S

2 males. In the under 15 group 43 per cent. were definitely tuber-
. s T D LR AT

—amnon olacend  Tf

72 per cent of cases of erythema nodosum 1n children of school ﬂge
or under are probably tuberculous in origm. This is borne out by
occasional small epidemics of erythema nodosurp, in which i 18
thought that an open case of tuberculosis is responsible for sensttising
the group.

\g\'ithpregard to the relationshp with acute rtheumatism, ten cc:\s:z
gave a previous history of this condition, but 1n only two case}i ¥
there evidence of a rheumatic relapse and both followed the rash a
did not appear coinaidentl; . .

dPerryPg:mcludes that ei’ythema nodosum is & non-specific patlern
reaction to various infections and toxins. i Al

A history of a previous attack was given by thirteen patien ; o
were females and tuberculin-negatrve, The only four teste e
sensitive to Collis’ streptococeal nucleoprotein. Eleven pé;mld "
showed an antecedent acute pharyngitis and all but two

1ve tuberculin reaction X o
neg".‘l“here is no doubt that erythema nodosum is also relat'ed t;')un;(::
Joaqumn™ or Valley Fever This disease Is causedvli) l:r P
Coccrdiordes immitis.  Five per cent. of the patients develop ery
T sum. . 0{

Odloierley (1943) has described the chest X-ray ﬁndmg}sx 1;]10‘0‘?&:"5?"
erythema nodosum and concluded that the pulmonary s nmatmn o
much like those found in sarcoidosis. Histological exam

- 3 nt.
isti sarcoid 25 per c¢!
the skan lesions showed the characteristics ofr sarcold odosum

rash and 1t

: virus
‘Stannus has recorded that erythema nodosum s scus .0 the
direase lymphopathia venerea

with
There could be two explanations for the cases connected
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rheumatism.  Either some of the older authorities were nght and there
1% a defimte assocation between the two, or the skin sensitivity to
Collis’ streptococent nucleopratemn indicates that the rash 15 hinked
with & streptococcus  In any ease, 1t 18 apparently necessary to
mcriminate another pnknown factor as in the case of rhcumatic fever,
Tt has hecn suggested that a streptococeal infechon may produce an
attack of acute rheumatism and erythema nodosum without “the two
being more ¢losely related.”

It must be stressed that attachs of erythema nodosum occur with
some frequency in ts country which do not appear to have a relntion-
shup with either tuberculosss or rheumatism  Some cases of this type
were published by Frankel {1945)  His cases ocenrred m middle-aged
women but some of them had a very severe chmical course He
quotes nncteen cases which all reclovered Ssrept(’)cucc:\l agglutina-
R S SR DT SR IN PRt

of the throat, they were thought to be due to sensitisation of the skin to
streptocoecal touin  Cases of this sort are seen not nfrequently.
‘They appear after o vatied chinical course to recover, and there 18 no
obvious assaciation etther with tuberculoms or rheumatism 1t may
be that these cases have not been folloned up for a sufficient length
of time  One has been watched smce 1913 and is still well, but other
long-term cases have been lost sight of since the war The very
marked difference 1 sex mewdence after the nge of fifteen suggests
some endoerine factor, but 1t must be remembered that certamn
Scandinavian authors do not confirm tlus finding (Mascher, 1943) It
scems wise to regard u case of erythema nodosum as due to tuber-
culosis until it has been disproved

The Diagnosis and Treatment of Erythema Nodosum

The diagnoss presents no preat diffieulty The onset 18
vanable, but 18 usually accompanied by mild constitutional symptoms
such as pyrexia and malaise, with joint and muscle pamn  Later the
«huractenstic erythematous nodules appear, usually on the shins,
but occasionally on other parts of the extremities  They vary from
a few milhmetres to several centumetres m diameter, are poorly
detined and appear m spatse crops,  The skan overlymg the nodules
w red, smaoth and shiny  Uleeration never accurs  The nodules
of Bazin's Dicease are better defined, show a predilection for the
<alves, often ulcerate and Inst geveral wecks

Treatment

Every effort must be made to find the enuse, whether this Le
tubereufous or streptococenl  Valley Fever is never scen m this
vountry and lymph 1 rewn 18

., Saheylates sometimes seem to help and occasonally qmmnine
The uanal attention must be pard to the general heaith, and & good
totue 1s helpful after the ncute stage 15 over
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Local treatment consists of applying lead and opium lotion to the
lesions
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CHAPTER XX

JETIOLOGY AND PATHOLOGY OF OSTEOQARTHRITIS

r I \HE synonyms for tlus condition are numerous  Yiypertrope
arthutis, degenerative arthntis, and arthrits  deformans
(Circhow) aro commonly used  Osteoarthntis 18 generally

accepted 03 the most suitable terny, as it implies no special belief as

to mhology, degencrative joint disease 13 & common synonym in

America.  Osteoarthritis of the spine 1s considered in another section

of thus book  Because of the indelible mark 1t leaves on bones, the

tustory of osteoarthritis has been traced through the ages. It 1s sard

that osteoarthntiz dates back ta the pre-human period of half a

mithon years ngo The syndrome stands 1 marhed contrast to

theumatoid arthntys

Apology

Both rhenmatond arthmtys and osteoarthriis ocenr more commonly
n the female, buy the prepond differs derably 1n the tvwo
TN S SO S . Fai

PO D

af osteodrthntis) oceur so frequently mn the female A compensating
factor 14 the incidence of traumatic ostecarthntis  Qwing to the
nature and conditiot of their work, men aro the more frequent
sufferers  ‘Theso matters are fully dealt with in Chapter V

Jge tnadenee —Osteoarthntis 1s a discase of middle and later bie
(n contrast with rheumatoid arthritis)  Although 1t may commence
at an) age it ia somewhat uncommon for symptoms to appear before
the tifth decade. and the ineidence 13 correlated with age  Even
those eases awpeiated with direet tranma are more common n the
later age-grotps  For further detals of age medence consult
Chapter V

The cause of osteonrthnitit 1z unhnown —Endornne Wy sfunition,
hrome vascular disease, exther local or general, metabolie dicorders,
focal separs, Tocal aseptic necrous of bone, or ample degencration of
cartilage sith the paseage of the voars have all been suggested as
wtinfoprend factors

Name phy stcrans stidl adliere to the view that infeefion, either of n
weneral or foeal nature, hav importance  On the whole liowever
opmion v hardenmy agamst this vien  The evulence n favour 39
negligible  There are no sims of vonsthitutional disturbanee, no loss
of weight, fever and tachy eardia are seldom seen The white count
noweally normal, and the sed 1on rate fow  Apelutini
reactions 1o the streptococeus are feeble or absent  The chimenl
peture 14 not that of mfechion and remosval of susperter] foer of
wleetion wnfrmiful  Recondary aneimi s upusunl unless compl
eations are present,  Anhylosic never veeurs  The mothiud anatomy
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does not suggest infection, and the pnly evidence in favour is an
occasianal flate-up of an osteonrthritio jomnt assoriated with heat and
tenderness

Endocrine factors are sometimes said to play a part.

The physiological and artificial menopause~In the female the

use {either physiological or artificial) may be a factor, In 23
cases of rhenmatoid arthntis the percentage ineidence of the meno-
pause was 0 7, and 18-0 1n 253 cases of osteoarthritis  This bore some
relationship to the age incidence of the two conditions and no cou-
clusion could be drawn from it. It hos been said that there js 2
particalar type of osteoarthritis of the knees, associated with the
menopatse, &rd some regard 1t as a form of hypertrophic synovits,
known as a villous arthritis It 15 said to be characterstic of the
menopause, and to differ from psteoarthritis. N

Stone (1938) obviously referring to such a condition agrees wlt}z
this view, and says that “villous arthntis” is in fact a “hyportmp}pc
{atty willous synovitis” and has no relationship to osteomrthntic
He mentions the question of obesity and says that the fatty synovial
deposit may be part of the general condition, It is rare in men, and
the condition will be relieved if the obesity is treated by thysoid end
dhet, and 1f estrin is given. Pyretic baths are recommended on the
bawns of water and salt ehmination  Osteoarthritis supervenes if the
knees are left untreated.

Of o semes of 103 cases of osteoasthntis, analysed in 1039, 13 catte
into a group compnsed of cases at or about the menopause {145 per
cent. compared with 18 0 per cent. in the group of 253 cases).

They were distributed as follows.

Dustribution of the Cases occurring at the time of the Menopatse
among the Clinical Qroups

Groups A and D (no assoctated chinieal characteristies) f
Group B (obesity only) . . . . ;
Group C {(obesity and high B.D.) . . -3

13

fated
On this basis, 21-2 per cent. of the cases with no ‘aejocmy
characterstics, and 115 per cent. of the eases with ohes'}tfcn'l:;lluf::
hypertension occurred at the time of the menopause. ;‘( 1}“0'6('
first affected were all knees with ¢ o esceptions. A< it “v";ux}x'lrcr o
that obesity andfor hypertension \\puld lead to a gr[cate'x'e e
cases at the menopause, it was decided lo.mmlysef( he !z\n ARR
m these groups in tho whole series considering tl_\el femal ? o ?;;r e
to see whether any differences found here might accon
gures ¢ table, p. 307). . ac
ﬁcu§§;e§s;cople wa{xld agree that obesity often follows, or n;l?t )?e‘;“fhe
synchronously with, the menopause, and 1t 18 m\cer(‘:uuw“ﬂrc % the
fatty infiltration of the synovial membrane 18 sx!:m y ;s sl‘;me think,
general obesity or whether there isa selective deposition, 3
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the knee joints It 1s clear that such a deposit oceurs, for it has
en seen at operation, hut not i patients who were of normal weight.
1 theoretical grounds there 1s no great objection to the idea that
¢h a fatty synovitis nght be a cause of pan apparently referred
tlie knee joint, for we know well that fat may be pawmnful, as1s most
;quently seen 1n Dercnm’s Dicease, but aleo w adiposts dalorosa
xta-artiewlarss and i panmicukitis, and i the baek (sce chapter on
brostis) - Under such ar 2 diagy of P 1
1ty ) arthroxis might well be made.

Age Incudence . the Tya Mawm Ground of Octioarthntia (et o associated
charactesiatics and seith obraty aml or bypertension)—Females only

Below 35 3344 33-34 83 and orer

oups with nu sssocated charac. 1 3 5 15
terintice (%) (12%)  (21%)  (637%) 4 cases
roupn  mssociated with obesity . 2 ay O
arul or hype ttcnson 13%) (33%) (6404 =Gt canes

It will be noticed that 1n both groups over 60 per cent of the enses
ere 55 years of age and o1 er, and that there s no significant difference
 the two groups  There do not appear to be any published figures
1th which to compare this table, but from a survey of the hterature

seems as 1f the eeries dealt with here tends to be rather older than
he average, and that the menopavsal mnfluence would tend to be
ummnsed  The association of obesity and hypertension with the
renapause has heen too well shown to be eriously doubted  Gram
1930) recogmsed what he called the symptom trad of the post-
imacteric period {adiposis dolorosa, arthniis genu and hypertensio
rteriohis)  He found hypertension nnd arthntis without obesity and
rthritis without obesity i only 4 of 149 patients and obeaty and

nd mentions the posaibniity of 1ts relationship to ehange< i the
stwtary basoplul cella There may however be a different explana.
n of Thomson’s (1946} obnversation that the hyperpesa of the
NCNOPAUSE Pasies away 0 two or three years  Most ansuranee
lortors nt any rate o Amenca where hyperpiesia i common are
amiliar with the type of recurrent hypermean where ligh blond
TOeUre seeins to come 1in Coattacks, © each nttack makmg 1t more
thely that further attacks will exentuate until the condition becomes
wemanent  Whether byperpresia 12 considered to be permanent o
emporary m any partienlar case sould therefore depend on the
mnex whien the examinations were made and the relative intervale
wetween them This type of recurrent by perpresa s common i
Inghand butat fas ttle relation to the menopause

he artificial menopavee — An artiheml mennpanse had been -
eed either by mdiation or operation 1 tharteen cases of a seties of
330 nuved cases of thenmativn.  OF these tharteen, ine were sufferng
rom rheumatond arthntis one was suffering from osteoarthinitis of the
spine and seven eame mto the group of peneral ostevarthritis, o



306 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTENM

does not suggest infection, and the only evidence m favour 15 an
occasional flare-up of an osteoarthritic joint associated with heat and
tenderness.

Endocrine factors are sometimes said to play a part.

The physxle'oyzcal and arlificial menopause.—In the female the

relationship to the age incidence of the two conditions and no con-
clusion could be drawn from 1t It has been said that there 1 a
particular type of osteoarthritis of the knees, associated with the
menopatse, and some regard 1t as & form of hypertrophic synoviti,
known as a villous arthntis Tt is said to be charactenstic of the
menopause, and to differ from osteoarthritis.

Stone (1938) obviously referring to such a condition agrees with
thns view, and says that “villous arthritis* is mn fact a “hypertrophic
fatty villous synovitis” and has no relationship to osteoarthntis
He mentions the question of obesity and says that the fatty synovial
deposit may be part of the general condrtion. It is rare 1n men, and
the condition will be relieved 1f the obesity 1s treated by thyrod and
diet, and 1f cestnin is given  Pyretic baths are recommended on the
basis of water and salt elimination  Osteoarthntis supervenes if the
knees are left untreated.

Of a series of 103 cases of osteoarthritis, analysed in 1939, 15 came

T T sfo-essmbamelawd S menopanse {143 per
» of 253 cases)

Distribution of the Cases occurring at the time of the Menopanse
among the Clinical Groups
Groups A and D (no associated clinieal characteristics}
Group B (obesity only) . . . . .
Group € (obesity and high BT.)

LS wama

i ~ociated
On this basis, 212 per cent of the cases with no asociated

-+ and
charactersstics, and 11 5 per cent of the cases with Ol)e"‘;l} ax:)'?;:;
hypertension occurred at the time of the menopause. he ]

T8 nee: i 3 e cpected
al) I with two exceptions. 491t was x|
first affected nere '1]{! s wo exceptic b nas el

that obesity nedence
cases at the Iy, so 83
in these grou, . b

to see \\ghet}:er any differences found here mught accowtt for the
figures (sce table, p 307). often follows, ot may AppeAr

Most people would agree that obedity
synchronously with, the menopause, and 1t wcert
fatty mfiltration of the aynovial membrane 1s sty i
general obesity or whetherthere isa selective deposition, ass

i tan whether the
e sy o part of the
e think,
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m the knee joints It 1s clear that such a deposit occurs, for it has
heen reen at operation, but not 1n patients who were of normal weaght.
On theoretical grounds there is no great objection to the idea that
such a fatty synovitis might be a canse of pain apparently referred
tn the knee jomt, for we know well that fat may be panful, as 15 most
frequently seen m Derenm’s Discase, but alvo in adiposts dolorosa
yuxta-articndans and m panateubites, and 1 the back (see chapter on
Fibrositi) - Under such tances a diag of T 1
(fatty) arthrosis might welt be made

Age Incudence 1n the Tuo Maw Groups of Osteoarthritia (with no axwocuted
characterrstoon and wxth abeasty and ar hypertenaion—Femalia only

Betme 35 35-44 4354 85and oter

Groups with no aeoemted charae 1 3 5 15
termtics 4°,)  (12%) (21%)  (63%) = easa
Gronps aesonnted with obewty 2 21 41
and or by peetension (3%) (33%)  (649%) =61 cames

1t will be noticed that 1n both groups over 60 per cent of the cases
were 55 years of age and over and that there 1s no significant difference
in the two groups  There do not appear to be any pubhshed figures
with which to compare this table but from & survey of the lterature
1t seems as if the series dealt with here tends to be rather older than
the average, and that the menopausal influence would tend to be
miimised  The association of obesity and hypertension with the
wmenapinse hag been too well shown ta be sertously doubted  Gram
(1930} recogmsed what he called the symptom tnad of the post-
chmactenic period {adiposis dolorosa. arthatis genu and hy pertenaio
arteniehs)  He found hypertension and arthntis without obesity and
arthntis without obestty 1 only 1 of 149 patients, and obeatty and
arthrtrs without hypertension in 16 and Khing concludes that ohesity
outranks hypertenston as a factor i arthntis . Langdon-Brown says
that by pertenaon may start at the menopause and become permanent,
and menttons the possibility of ats relationshup to changes i the
pituetary busophil cells There may however be n different explana-
o of Thomeon's {1836) ubsersation that the by perpresa of the
menopause passes anay i two or three years  Most inarance
doctors at any rate 10 America where hyperpieaa 18 common are
famthiar with the tvpe of recurrent hyporpesia where high blood
pressure seems to come an Cattachs © each attack makig it more
Ithels that further attachs will eventuate wntd the conditon becomes
permanent  Whether hy perpiesia 15 considered to be permanent or
femporary an any parttealir case would therefore depend an the
tunes when the examinations were made and the relative intervals
between them  Thie taype of reeurrent hy perpiesia 11 comtmon m
Lngland It 1t has httle relation to the menopanse

The arbifieial menopause ~An artiical menopawse fad bect s
duved either by rachation or operation 1 thirteen cases of a serres of
30 mived eases of theumatizt, Of these thrteen, tve were suffering
from rheumatond arthntin one was suffening from osteoarthrtis of the
apune and seven eame inta the groug of general asteoarthntix o g
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67 per cent., a little less than half the proportion of eases connected
with the ordmary menopause Of these seven ecases, two showed
neither of the associated charactenstics; four were obese, and two
had lugh blood pressure

It has been noticed that although this type is very resistant to
treatment, it is here that cestrin gives its best results

The climeal impression 15 that the artificial menopause is an
important factor m its association with arthritis It is generally
thought that under normal eircumstances the thyroid takes over the
metabolie function of the ovary at the menopause, under the control
of the pituitary If, however, as in the artificial menopause, the
metabolic demand 1s sudden, adjustment is more difficult, and the
symptoms may be due to an mability of the thyrord to accommodate
itself  If thus 1s so, subthyrord phenomena develop, and the appear-
ance of a villous synovitis and certain fibrositic symptoms may be
attributable to this factor This explanation hardly covers all the
- — o e T E L LY vl

as been

RO rtficial
menopause may show the charactenstics of rheumatoid arthritis

) = . H - N e

shown that sevére joint changes may be produced in gwinea-pigs, by
the mjection of anterior putmitary substance Degenerative changes
have been shown in the articular cartilage Some changes also
occurred . the epiphyses Apparently the rhythm of dividing
cartilage 1s altered, and in |~ -~ ~= ol Lememelame noonee Clhanges
were also noted m articu of other
endocrnine extracts, such . erimental
acromegaly with articular lesions was produced by Putnam e al,
(1936) Nevertheless, the distribution and character of the articular
lesions 1n acromegaly is not typical of ostecarthntis. The club-
bing of the fingers in bronchal carcinoma has been attributed to
dyspitwitarism . . .
The thyroid gland 15 said to be involved  This is partly owing to
the unusual meidence of obesity i osteoarthntis (which is discussed
later), but in addition, Monroe (1935) found osteoarthntic changes
mn a tinrd of all his cases of myxcedema This compares with an
mneidence of 16 per cent. n 414 cases of hyperthyroidism The
occurrence of obesity andjor hypertension i osteoarthritis s a
promnent feature  In a recent seres of 253 cases (Fletcher ef al.
1945), including cases of osteoarthritis of the spine, the obesity rate
was 47 3 per cent. and the hypertension meidence 41 2 per cent , 8?
ompared with 6-2 per cent and 6 4 per cent. in a series of general
medical cases  These figures are ighly significant and the tcndenc_\v
18 to explain them on an endocrme basis, the thyroid being especmlll}
imphcated  Unfortunately, the B M R, will not fully support this

theory, the rate, however, 1s less than minus 15 per cent 1n & third
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of all cases of osteoarthnitis  The blood cholesterol 1s usually said to

Hypertrophic pulmonary ostcoarthropathy 1s sometimes asso-
ciated with myxedema, and 1 some cases occurs after subtotal
thyroidectomy (Cusling) It i3 possible that some of the difficulties
mentioned could be lessened by a more direct implication of the
pituitary gland.

Experimental Ostecarthritis

Albert Key (1933) produced osteoarthritis experimentally by the
injection of varying dilutions of hydrochloric aeid, sodium hydroxide,
distilled water, or salt into jomnts  Synovial effusions followed  The
superficial cartilage cells sometimes survived, but the deeper ones
died and made an effort to regenerate by the forration of cell nests
and fresh hyaline matnx, but if erosion cccurro(l‘, eburnation followed

£

]vrodu(:;ng pasave congestion by the ligation of vems (Bernstein, 1933)
Deg 1ve changes were produced n the knee joints of dogs, but
the bone appeared to be atrophie and decalerfied

Al that can safely be deduced from such expeniments 1s that
mjury and interference with the crenlation of joints may lead to
lesions of the articular cartilage

Chronic Vascular Disease

A great deal has been written on the effect of arteriosclerows
(esther local or general) mn the pathogenesis of osteoarthntis  Monroe
found elinically important artersosclerowie heart diseaso in 18 per cent
of his cases  Bezancon and Weil (1934) pomt out that the marginal
portion of the artscular cartilage 1s nounshed by the circulus articuls
vasculosus but that the central portion 1s avascular, although it may
be nounshed by the synovial luid  Its regenerative power 13 small
and the penpheral portion reacts by prohferation  This s well
recognised, but 1t 1s uncertain w hether the penipheral portion of the
cattilage will react by prolferation 1f the blood supply 15 normal
Strangeways (1920) suggested that a narrowing of the synovial vessels
would reduce the nutritive properties of the synovial flurd and Cectl
{1930) regarded endartenitis as & posable eticogical factor It has
been found (Pearon, 1924} that as a result of arteniosclerosis affecting
the column of Goll, degencrative changes tahe place i the postenor
root fibres and vibration sense 1 d I 1t hus been suggested
that arteriosclerosts exerts 1ts mfluence in osteoarthnitis 1 this way,
and not through mterference with the blood supply of the jont
Sehmorl and Junghanns (1932) were unable to confirm that arterio-
aclerows wons the cause of cartilage degeneration and Bennett of al
{1942) came to the snme concluston  ‘Lhere 18 o doubt that arterno-
#cleroas cannot yet be regarded as a proved factor in osteoarthritic
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Metabolic Disorders

It has always been said that osteoarthrrtis oceurs in allaptonura
and the staimng of the cartilages by oxidised homogentisic acid is
known as ochronosts.  Stammg of the cartilages ean also be produced
by the prolonged use of carbohe neid preparations, or may occur in
connection with melanurta  The melanin which produces the tissue-
stainmng comes from the protemn molecule. Only in the case of true
alkaptonuria do osteoarthritiz and arthropathies oceur. The con-
dition 1s very rare, only sixty cases have so far been reported and the
X-ray picture 1s almost typical It gives little information as to the
wtiology of chronic non-specific osteoarthritis

Osteoarthritis may also oceur 1n gout, the probability is that it 1s
here due to chemrcal deposit and mjury (see chapter on Gout).

As ostecarthnitis occurs in alkaptonuria (ochronosis) and gout, 1t
is thought there might be a metabolic fault. Probably thus form of
osteoarthritis 1s simply due ta chemical injury.

Some authors (Watson, 1928) think that hepatic dysfunction plays
a part 1 the tiology of osteoarthritis and point to the excess of
urobihn sometimes found mn these cases. However this may be,
the blood proteins are usually present in normal quantity and ratio,
and the sedimentation rate 1s scldom raised

The Ageing of the Tissues

Many aathors now regard the passage of time and the multtple
microtraumata of everyday hfe as one of the most important wtio-
logical factors in the production of ostecarthntis. In spite of its
mportance, however osteoarthritis cannot be regarded sumply as 2
disease of old age, for patients as young as 30-40 years of age suffer
from 1t, and many very old people are free from it. Imjury has been
much quoted as a cause of osteoarthritis but frank trauma usually
produces the monarticular form, and this differs clinically to such an
extent that 1t may represent simply a similar form of bone and jomnt
reaction It has to be remembered that these structures are only
capable of certain forms of reaction to any insult or injury. Montoe,
however, states that 75 per cent of 465 cases showed evidence of
mechanical stresses and strmns and he regards postural errors 2s 8
common source of articular discomfort and degeneration. There is no
doubt that such errors are often present and nssociated with .obesn_\'
I many cases, but it 18 an everyday experience to meet patients i
whom no such abnormality can be demonstrated.

The theory of stress and strain, a vanant of the above, has bcex:
much discussed  Beitzke (1912) found from post-mortem werk t}}a
labourers suffer to a greater extent than sedentary worhers. }Xenge
(1926) m o very careful prece of work covenng the mvestigation 0“
1,000 unselected autopstes found that 100 cases used to hard lnbcur: "
therr hives showed no greater evidence of osteoarthritis than 100 cihe
who had done sedentary work. The varying results found m th‘:
type of mvestigation make it likely that a satisfactory key to
problem does not lie in this direction.
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Corhin (1937) divided the lnmbosacral roots whieh contain afferent
fibres from the hip jomnt  The ercesare range of motement which
resulted led to erosion and fibnllation of the eartilage and to enlarge-
ment of the hemd of the bone and the acetabulum, apparently with
the object of mving better support to the lunb  This obeervation has
never been properly evaluated but the work should be repeated
The type of osteoarthntis found i tabes doralis and gynngomyeha
should be considered 1n thie connection as excessive range of move:
ment may well be comparable to movement at a mechameal dis-
advantaze  Antprine and Barat i a <enies of papers extendig over
1933 and 1834 showed that cartiamnons degenerative changes samlar
to ostevarthnits conld be observed i the hyaline cartilage of the nbs
and trachea, where the stresses and stramns found m jointa do not
oceur  In dealing with the question of «tress Heberden's nodes are
often discussed It seems elear that some of theee nodes mas be due
to stress whilst others are not  For instance, they occur with xome
frequency 1in viohnsts and could m these cases be partly explamed
on an occupational basi

Bennett e al {1942) have recently investigated the hnee jonts of
mdividuals at diffirent ages They obtamed knee jomts from 63
eases, either at post-mortem or after amputation i whom no artwular
symptoms had been complaned of — The jornts were earcfully secured
and thetr nutrient arteries handened and tlien Xeraved  Photo
graphs were sceured of the jonts after they had been opened  The
articular eartalage was chvided for purposes of deseription into sections
#0 that 1t could be decided whether one part was more affected than
another and the xame procedure was carried out for the xynovial
membrane  Macroscopie and microscopie studies were made  In
etery subject beyond the age of fiftren aome degeneration was found i the
Lner joant It 13 uncertan whetber the changes they observed are
wlentical wath those of osteoarthntic but they are certamly snular
Adianeol changes showed no correspanding X ray appearance It 15
probably xafe to assume that once degenerative changes have occnered
m the hyaline cartilage the effect of jont movement considered from
the point of view of neght beanng, as well as free movement, wall
result in diverse changes i cartilage suhdiondral hone memsct and
synovial membrane A great deal of experunental proof supporty
this, but the exact role of weight bearing as apposed to free movement
1s uncertain - As long ago ax 1008 Walkhoff laid stress on the sub
chondral condensation which he attnibuted to weight-beanng and
Timbrell Fisher lolda the same siew  Bennett ¢t al concede tlus
point, and 1t has been shown 1n cases where experimental disahgn-
ment of Jomnts has taken place  Bennett onhv found snbchondra)
condensation n cases where adivanced cartilaginons lesions occurred
Bennett’s ook v the most eareful and pamstalang study of the knee
Jomt go far avatlable, but its mterpretation 13 franght with difitenlty
I changes in the articular cartilage are prezent mn all cases over the
age of fifteen 1t may presumably be deduced that wear exceeds repur
evenat that tenderage  Ifso, how doesit come about that symptoms
generally appear late i hfe or not at all in some people? If the
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agemg of a vulnerable tissue 1s the bass of symptoms, how do morbid
changes occur so early 1n hfe? Bauer and Bennett seem to show
that this question of age was of some importance and Bennett et al.
confirm 1, as also did Keefer et al (1934). The whole problem seems
to hinge on whether the changes in the hyaline cartilage are the
primary changes in osteoarthritis. The evidence so far indicates that
they are, and this theory has been widely accepted since Weichsel-
baum (1872) first proposed it. On this basis such changes as are
found in the other articular components are secondary to this primary
degeneration  The central avascular portion of the articular cartilage
1s apparently nounished by synovial fluid and has a definite resprratory
power, so that it 1s not the kind of devitalised tissue which some
authors depict  Nevertheless, it 1s at some considerable disadyantage
as compared with the peripheral portion. Bowie et al (1941) found
that the respiratory power of cartilage gradually fell with advanang
years, and this may be a reason for its greater vulnerability at that
time

A pomnt which 1s sometimes raised is the question of the apposition
of a cartilage with its fellow. The importance of this is so far un-
settled, but if an articular surface 1s denuded of its cartilage, its
opposite fellc n D Ll Al tnm Qama andhanities
say that app grity
of cartilage,

Perhaps the greater part of the umucuiLy i soivang Luv problem
of osteoarthritis lies mn the interpretation of X-ray films, and in the
comparative paucity of post-mortem ‘ma‘teria). For nstance, the

« Jacandant an

accepted by the chmeian as evidence of “secondary osteoarthmtis.”
It seems much more likely that 1t 15 merely a secondary vascular
phenomenon, and if direct evidence of this could be ohbtzu‘ned, .e‘“hff
post-mortem or : R
might well be clar

and 1t would not
affected 2nd the synovial membrane and endochondrium te escape.

Nevertheless 1t seems clear, and 1t has already Leen ment\oned: that
the vulnerabtlity of the avascular central portion of the amculax)'
cartilage with the addition of an unknown factor z 1s the essf-nlm:i
pathological lesion, and that the other findings are second;lr)! ~a2n
depend perhaps partly on the factor x, but more particularly
altered joint mechanics . )
;n llic traumatic variety ocourning in a ){Jjﬂf“hld] previously ga;z
no symptoms or signs, and which to all. intents and pur{_)oses ““v
perfectly healthy, this factor x 1s particularly evndentz ‘(or hmi' ‘3
severe articular injuties clear up altogether and 1t s only ih the exs
that ostecarthritis supervenes. The jrreversibility ?[ the ptocte.sse b
very evident for these cases are hard to treat, but 1t is comparativ g
unusual to see the osteoarthritic process spread to other (umnjure

joints.
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Bennett et al. (1942) found that the X-ray lagged behind the
pathological picture and this agam 15 a disadvantage

Pathology of Osteoarthntis

‘The primary pathological leston 194 a slow wmvaure erowon and
degeneration of articular eartilage, preceded by roftetung and followed
by fibnllation  This usually involves the central part of the cartilage
and i: accompanied by some hyperplacia of the near-hy eartilage
Small pite and depresstons oceur with fibmilation of the matnx  The
cartilage as a whole loses 1ts blue white sheen and becomes dull and

Onteansethritis
The spvamen was ohtmned from sn ob) boe at the Zoo
»y S br hartis

lustreless and somewhat thichened  The superfieral cells beconie
arranged parallel to the surface but 1 the deeper layers cells are
gathered into clusters

Sometimes changes are found synchronously . the epiphyseal
bone, but are often absent  Small lacuna and areas of rarefaction
may be seen in the subeliondral bone, and at a later stage the caleified
layer covermng the subchondral hone may be hermated mto it
Although the synoreal changes are somewhat belittled to-day jonts
at post-mottem undoubtedly &how large, thickened, pedunculated
“¥novial masses wheelt by metaplasia are sometimes converted nto
cathilage or fat  These may be late changes for the tendeney 15 to
regard these changes as secondary to the lesion of the articular
cartilage  Even in early erces a villous synovitis may be present.
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The vessels ™Y show (\egenemti\'e changes with ntimal hyper-
plasie 2 and ev\daﬁent\s

Toose bodies may b ¢ present it the form of fractured p\ of bone
or broken- off villt Small peces of cartilag® may bec detnc\\ed
and, 88 mention! ed hc’iore. these sm mall Joose hodies tem\ m gm\\.

The gornt capsule comes t\ncke

Both men msci s\\o\\, Jdegenerd! kv changes, with fraying and
gphttng

Mar gmal prol fyferatt by 0 mmcan always prese ent. Nichols and
Richardso? §09) thoug ht. the osteo?! hytes Were enuin mtr'\cap%\x\:\r
c'\rt\\agmous 'crgm\\ths QOther {heories A€ {hat they &r° due to
penoatea\ activity © to © dochondml ossification allender and
Kelser (1935) ©© nsu\cted they were due to metap\z\sm of nesly forme

s d he

m e, tem sues
and msta\n\\ty of the jomt follows Marked t\uc\:enin
trabecut® ¥ a compcnszxtory p\\enomenon Ankylosi® nd eﬁm’mns

are very un mmon
Heberde® nodes Qiffer someY what 10 thexr px\t\\o o,,y The out-
ule

changes previons ntione

pm\\{cr tion with os(eop\\ytc formation he nodes
due m\s\u‘oommg of the termma\ phn\an( due
or ostertis n some cases the penc\\ondnum pecomes very active a
carfilages 1ater formed into bone: ay appedr ¥ o
]omt
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CHAPTER XXI

DIAGNOSIS AND TREATMENT OF OSTEOARTHRITIS

Symptoms of Osteoarthritis
HE outstanding symptom 1s pain. Osteoarthritis of the hips or
traumatic arthritis of any jomnt are the most painful varieties,
The pam is usually referred to the joint itself, but in the case
of the hips, for instance, 1t 13 often referred to the knee It is usually
worse on movement and especially after exercise on werght-bearing
jomnts  Rest pan can, however, be a difficult complhcation Pain
15 said to be due erther to margmal prohferation of bone, to pressure
on exposed subchondral bone, or to fibrostis The distrbution of
the nerve fibnls in the synovial membrane has been described in the
section on physiology, and pain could well oniginate at or about the
junction of synovial membrane and cartilage The pain does not
run part passu with the elimical and X-ray changes. It 1s particularly
severe after the appearance and resorption of an effusion.
Stiffness commonly accompames the pamn and 1s most noticeable
after rest
Swelling may be due to flud, but effustons are comparatively
uncommon 1n osteoarthritis, and when they do occur may be accom-
pamed by the classical signs of inflammation  When these effusions
resorb 1t 1s usually found that the condition of the joint has
deteriorated
Bony swelling has already been referred to in the chapter
on Chnical Examination  Some authors think that the bony swelling
seen typically in the femoral condyles and 1 Heberden’s nodes 1s due
to a pertosteal reaction with the laying down of new bone, or activity
of the perichondrinm with formation of new cartilage, later becoming
ossified
Tenderness comes and goes but 1s nearly always present m
the stage of active advance Passive movement of the patella 1s
painful at this stage
Limitation of movement may either be due to mechantcal causes
like contraction of the jomt capsule or bony margmnal proliferation,
or to pan
Obesity and hypertension will be mentioned later. .
Constitutional symptoms such as fever, tachycardia, or
visceral lesions are hardly ever seen
Wasting of muscles 15 only seen commonl
the lips, where 1t appears regularly ~ Ankylosi:
sacro-liac Joint and 1t 1s uncertain whether this xs‘tigeito osteoal

ly 1 osteoarthnitis of
s 18 rare except 1 the
rthritis

%.?“32 " + nt itself are
fortunately ssrbalitres.
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(1) Heberdens Nodes

{2 The Carpometacarpal Joint of the Thumb,
{3} Osteoarthritis o the Knees.

{4) Osteoarthritis of the Hips,

(5 Sepile Form.

() Monarticalar or Tranmalic Osteoarthritis

It is impertant 1o remember this Bist as the subject beeomes caver
oneeat s revopniteed that these different prctuees are to a large extent
mdependent entities and can be separated chnieally m the consulting
room Oterbippang must naturally occur bt aot ax o rule until e
i the iiease

(1) Heberden's Nodes are anill cartibagnimous or bony hnabw
amtustedd 8t or near the termnal phalingral jonts They were first
deccribedd by Willism Hederden the elder 1o the eighteenth century
Tlex affect all the finzere Lt predominantly the indey and middle
finger  The thumb s s Mominvohed  Pulimonary osteoarthropathy
or elublans of the fingers s weanlly contined to the same regan
Clubbing of the toes honerer e relatively ecommon but Hebenlen x
nodes dn siat affect the feet

Nebenlen's nodes are dineded into two types The grimary or
sdipathee enniety appean in middle aged patients ava rule and may be
very punful in the imtial atages e trewmatie merety may follow
mmehtely after anqurs \ encheter heldimng on the houndary
mied a high cateh the bal) hitting the terminal phatans and crusheng
\Le finger Vhat finger alme develuped o Hebenden node  \t a
much Iter date hawever nodew appearcd on all the ingers

In Wdh tupes the cartdape of the jont s affected  Fibnllary
degrnetation and perechondrl actiats with *mudiroammg - of the
Jonte appear  Penoetitic and osteitis have been desenbed anth the
formation of ' spurs  The pants seem ta suffer more on one sule
than the other wo that the terminal phalany becomes diplaced
Bitemlly

The vligpuasthee nexies are found far mure often in aomen than men
(propottion about 9 1 The termual gonts are always myolied
Oceastonally the proxmal phalangeal junts are affected  fabout
10 ey cint of cawes) byt the metavarpophalangeal jomnts nlwave
escape The nodes only ocour 40 osteonrthritie This 14 <harp
cantrast swith the punts ivolved w chenmatord arthiete

The enset 14 ueually gradual and extended oser monthe very rarely
the ndes may develop rprdly  They are pamful i the begmning
and very occavonally show evidence of mitammation  Finally  the

pun and teprderness diapperr Perstatent bony knob remam
which are pamles  The patients are very sensttive as to the
appearance of the fingers

The nesles are rarely a~soctated with small nodules which appenr in

pasre mver the dorsal r;-q-r(( of the fingers between the proximal and
destal Jonts

SMechar (1040) supported the view that beredity has a high place

m the s tioogy of the hodes  He found with traumatee and whopatine
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Fre 123
Note the “mushrooming™

Heberden's Nodes
of the terminal joints, with the lateral displace-

ment of the phalanges

Fic 126
Typreal appearance of the hands in this condstion

Heberden's Nodes



Fia 127

An unusual appearance—nodules appearing on the termmal phalanges in association with
Heberden's nodes

Fio 123

Another unuwnal appearance--twin noduks on the terminal phalan with Heberden's nodes
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Nodes t},,, the incldenee With age.
develop distg) to the arncul Margin 4 Ith
Ointg

omoro}t SYsTEy |
eristio that ¢,

chargg,
Osteoq,

Fig 129
Otreourthnni of the IZht o carpom, carpa)
This 15 moderatey), r q ent apny, m 8] Ocypmgy ~the bujg
olthe)m 19 well ghe, m g hengmh nd

DIt Of tho sy,

Frg 130
O\tﬂoﬂﬂhnﬂi Of the mrpumpfacarpul 0t of ¢, thumy,

ances tha
Ileberllen '8 nodes sho PParent Joq, of art eular gy, tilage, witp ¢
800d dea} of “mushroamma t"the )omt and some d(sp]acement o
the termingg Phalany (see F'g 25),

h the
2 e Ca Ometacapp,) Joint of the Thy, mb,—. Altlxoug
arp(ox)uetamrparlp omtg o!‘ the fingers AT 30 rape nvolved jn

tltdl]
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teoarthmtis, that of the thumb is frequently affected That jornt
one may show changes  Usually 1t 1s the site of swelling and nearly
ways of crepitus It tends to be unusually painful as 1t 15 & jomt
hich 15 involved 1n nearly all movements of the hand It 18 quite
msual to see this jomt the seat of rheumatord arthritis The
relling is quite typical but mot very noticcable, as the hands are
ually held in the poution midway between pronation and
iPiation

-Tay Appearances

Carpometacarpal joint of the thumb shows osteophytic outgrowths
ymetimes with sclerosis of bone

(3) Osteoarthntis of the Knees 1s one of the most frequent and
ost difficult forms of the disease It 13 commonly found amongst

Fie 131

A case of osteoarthritis of the knees

Noto the obesity, the pronated feet,

and the knock knee The Xoray of
& knee 13 also shown

v great problem

Grating of the patella 18 usual and crepitus of & coarse type s
found 1n the jonts Enlargement of the bone ends and synovial
proliferation are common findings, so that the jomnt and its component
bones make a considerable swelling  Muscles and tendons hecome
pamful and tender, but there 1s hittle atrophy

A hundred and three cases of osteoarthntis were analyced to
discover Wwhetler obesity by atself led to a greater stramn on the knees
A3 opposed to other joints  Where obesity was a factor 74 per cent
of cases had osteoarthrins of the knees, where it was not, 60 6 per cent
only  The duference 15 not great enough to Le slgnlﬁcz\n;l The
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matter 13 further discussed under @®tiology, but it seems as if the great
predommance of the female sex may be a factor, The age incidence
has also been compared  In cascs with obesity and hypertension, the
average age is 56 5 years (highest 73, lowest 36), whilst 1n those
without either of these associations the average age 15 545 years
(lnghest 71, lowest 26) There is no significant difference

Knock knees and other deformities are commonly found, and in
typical cases the postural element 1s strongly marked, The protrud-
ing abdomen with the marked lumbar lordosis are potent factors m
the evolution of this variety of osteoarthntis The possible associa-
tion with the menopause has been fully discussed under wtiology.

X-ray Anppearances

Osteoarthritis of the knees shows no loss of joint space. The
cartilage if altered shows localised thickening in the form of a band.

Fra. 132 Fro. 133
The first stage of vstzoarthritis of the knee A more advanced stage than
Jount, the tibwl spimes appear to have Fig 182, showing fracture of
been drawn out into fine needle pomnts the tibial spine.

Sclerosis of bone not present but many osteophytes. Exceptionally
there may be cartilage loss between the patella and the femur.

4) Osteoarthritis of the Hips, with the exception of the purely
trmgnzatlc type, belongs to the older age-groups, and differs mucl:
from other types. A number of these hips have been the site of pas
epiphyseal disease, or partial congemtal dislocation.. Pam is somle:
times felt 1 the back. Some authors say that pain is commonly
referred 1 the area of tbe sciatic, obturator um.\ femoral r.e_\'ves
This 1s not usual, but the pain may be referred entirely to ']h,” ]\ntees,
so that the tentative clinical diagnosis 1s made almost entirely on two

g 1gns . .
phslsi]icr:}lil%on of morement may antedate all other physu::\l‘slgtnst b;x:
months ot even years. The knowledge that there 15 any limitatio
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may be entirely hidden from the patient. In the course of the routine
examination {see Chapter II} and with the patient supine, a rolling
movement 1s 1mparted to each thigh i turn A hmitation 1n this
movement 1s the first physical sign obtamable. The feet are then
taken, one in each hand, and an endeavour 15 made gently to abduct
the thighs. Limmtation of movement here generally indrcates a
lesion in one or other hip joint On account of a degree of fixed
external rotation of the thigh, flexion 1s normally carned out with
the ball of the foot scrapmg up the opposite leg  This will occur
whenever external rotation 13 a fixed feature, but osteoarthntis of the
Jups shows this as one of its charactenisties  Forward bending will

Fio. 134

A. A0 called “detached patella ”  Note the changes in the knee jont itself
B Ostecarthritys of the knees with very poorly calcified osteophytes,

be }meite‘d and this will be noticed more on the side of the affected hip,
omtlacar 11 . . s A <

abduct each leg separately, keeping the other n the mid-line, Certain
muscle and tendon lesions give the same sign  Flexion will usually be
limited as well ag adduction

Alrophy of musele 1s sard, m some text-books, to be absent  This
13 enfirely erroneous  Atrophy oceurs early, but not nearly so early
s lmitation of movement The principal sites are the adductors of
the thigh and the glutes Each thigh should be carefully examined
and measured stx inches above the upper margin of the patella  One
bip 15 nearly always 10 o more advanced condition than the other and
these measurements give valuable help  The best way to abserve the
general wasting is to ask the patient to stand up and carefully exanmne
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from the back With anything mote than the very minimal degree
of wasting, the difference on the two sides is obvious. With the
patient standing, and with both feet flat on the
ground, the degree of tilting of the pelvis 13 noted
with its panyi iosis  If st
13 Likely the two Jegs should be measured (aj
from the anterior superior spine to the internal
malleolus and (b) from the umbilicus to the
mternal malleolus If shortening is present,
measurernents are taken to find out whether this
oceurs above or below the great trochanter,
Wath the patient supine, a vertical line is dropped
from the anterior superior spine. This is best
done with a short wooden rod held sgaitst the
side. The perpendicular distance of the top of
the great trochanter from this line 13 measured
and compared on the two sides. In the ordinary
adult the measurement 1s about 2} inches, If
requred, the triangle can be completed by
joining the anteror superior spine’to the great
trochanter (Bryant’s triangle). Nelaton's hine is
drawn from the anterior superior spine to the
most prominent part-of the tuber ischii. The
centre of this corresponds to the great trochanter,
Fio 135 Both these measurements are useful as they
Osteoarthrtss of the b indicate those cases where shortening of the
The pelvs 1 rotateq fomoral head or neck is a feature They are
towards the affected Pparticularly useful in separating out old Perthe’s
mde, m order to bnng  Disease clinically.
the abducted limb mto Having diagnosed a hip lesion in an elderly
Lne with s fellow. papient, it is by no means settled what the
In these early stages Joquon may be. Trauma is not s common
the flosion of tho bmb 4, 44 although there is no doubt that, trsums
* m“kfdr;i: furmbar can lead to osteoarthinitis of the hip, Congeni-
oreess. tal dislocation of the joint, coxa vara, either
adolescent or nfantide, and Perthe’s Disease are all conditions
which may lead to osteoarthmtis in later life. Paget’s Disease
(osteitis deformans) may frequently play o part. Oste.ochondr)‘lﬂ
dissecans oceasionally occurs in the hip joint of young pntfents. 'Th]“
gait and posture of a case of ostecarthritis of the hip is fairly typical
but not as a rule decisive.

X-ray Appearances

Osteoarthritis of the hips shows loss of joint space only ot the pont
of maximum pressure (Fyg 137},  Thus is very important as rlxeume;'
toid arthritis of the hips shows loss of joint space ail round the jume
Osteophytes are present in large numbers, occaq;onnll;: small eysts ard
vistble 1 the adjacent bones. Old Perthe’s Disease is chamcte'me
by “mushreonng” of the femoral head, shortening of the neck an
a marked coxa-vara deformity.



Fio 136

A case of old Perthe s Dysease  Noto ““mushrooramng ' of
femoral head, the short neck and e drgree of coxa vara,

Fia 137

A caxe of oatevarthritis of the hip, showing the pressure
point at the upper part of the jount.
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(5) Senile Form,—This is osteoarthritts in miniature It is the
truly degenerative type of arthrosis. These patients are usually
spare and occasionally suffer from arteriosclerosis. In my experience,
. . . 7 " o i SR

. ' B be a

uffer

. . ienic
than hypersthenie type, they creak and they grind through Lfe with
the minimum of pamn and the maximum of inconvenience. They
benefit by rennssions and regressions, generally attributed to therr
latest treatment, but in fact part and parcel of their arthross.
Advancing ; ) T ) o T
and with ca !
they be so t . . '
be serious  Such joints tend to be very painful, most disabling and

Jong continued,

(6) Monarticular or Traumatic Osteoarthritis.—This 1 a very
panful condition. No joint is exempt, The usual ones are the knee.
the elbow, and the hip. Trauma
may precipttate any form of arthtis
(rheumatoid, tuberculous, etc ), and
this has been held in the Courts.
Usually, however, the variety known
as traumatic arthntis follows. Osteo-
arthritis may be made desperately
worse by a single blow, 5

Types of injury are very various
and range from one major motor-car
aceident to repeated tiny injuries
such as knocking the elbow against
an oven door (Frg 138) Occupa-
tional arthritis is generally mcluded
1 this section as m most cases it Is
due to micro-njury. It is seen n
the toes of ballet dancers, in the
elbows of stokers and in the hups of

Fia 138
acrobats

Traumatic arthritis of the elbow 1n & The condition 1s usually, but not
stokker who had contunuously knoeked 1o " “mongrticular. 1t should
s elbow for years. falfil certain_conditions if the ding:

2 - Vel
nosis 1s to be an:x’;’::d

Lor

be presen g, It

six months. v o )
must be clear that the condition 1s not, periarticular 1t an effusion
- - N R Vmaen B
acks 1s said to be the
snopausal. The usual
hese cases, the coarse skin

.t . .
i scribed 1n tl
stigmata of myxedema are de e nid 1o constitute

and dry hair, mental apathy and constipa
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Fig 139
Osteonrthritia of the shouller This 15 a very uncommon
condhtion, It will be noticed that the edgs of the glenoid fossa
can bo seen through the head of the humerus and 13 elongated
and extended throughout its margin

Fio 141

F1a 140 ~-Os acetabuls 1s sometimes the forerunner of osteoarthritis of the hip

1t has to be distinguished from fracture of the rim of the acetabulum The

femoral head hLes half outsile the acetabulum The X-ray 1 tilted to throw
the shadow clear

Fic 141 The shoulder jount 1 Morquio's Disease,
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aG “c‘\\:‘;cea\“en‘ ty \lyxmdc ma is very common 1 n oste oarthntis i
B e y 15 very common- The age incidence & L it Tikely t\m‘ y
ny cases will appedt about the time of the mencpa“se VoW

. |

- i
L
L

3
The apnes ™ Morqu© ® Disens®

Osteoarthnl s of other joint €0 o the g a1 patter
osteoarﬂnms of th knecs, ‘but us!eoarl ritis of th shoulder is
gncomm €0 mon/the ac 10-c18 joular 10V t being of

mp\\cate in ths region

aget's Pisease (ostert® deform ns) ¥ often assoc'mted <
steoattbnt)s, b dealt W h in 81 1\ T chapter
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Laboratory Findings

Most of these findings are negative. As the sedimentation rate 13
very occasionally raised, 316 cases of osteoarthntis were analysed
from this point of view (Fletcher, 1044), These also meluded osteo-
arthntis of the spine, which 1 this book 1s
treated separately.

Talung 15 mm. at the hour (Westergren) as
the top limut of normalty, 7 per cent of cases
of osteoarthritis of the hips were found above
this hmit, and for other jonts (ncluding the
<pine) 11 per cent., so that for all jotuts the
average was J per cent All cases were ex-
cluded from this survey 1n which other causes
for the rawed rate could be found These
causes mcluded chronie nephrtis, pulmonary
tuberculosis, psomasis, Paget's Disease, tabes,
asthma, end a mediastinal effusion

An attempt was then made to separate out
the group of cases wrth a ramsed rate and see
whether they differed from the others, The
Tesult of this was negative, no difference could
be found, and the separated cases were allowed
to fall back into the majn data  The conclusion
13 that roughly one case in ten of osteocarthnitis
has a raised rate. Taking this mnto account 1t
13 mndeed fortunate that the X-ray was found
to be helpful in diagnosis in 84 per cent of all
cases of chronte rheumatism

Apart from the low sedimentation rate there
are only two helpful laboratory aids  In about
& thrd of all cases the basal metabolie rate 1s
decreased, and ;n a comparatively small per-
centage of cases the blood cholesterol 15 raised Fig 144
(normal values in blood 150-230 mg. per cent ). /o0y Syndrome
Neither of these tests 1s partrenlarly useful, but e 1 flat e
2 combnation of clintcal, X-ray and laboratory pumbar portion  Note
findings will allow a correct conclusion to be the ramng of the right
reached m the vast majonty of cases. heet

Differential Diagnosis

¢

Comnngnimty seems to be a factor, several cases have been
deseribed where the parents were cousins  The tallest case described
a3 four feet eleven tnches The principal changes are saxd to oceur
1 the spine, but any jownt may be affected, and sometimes ghe costal
cartilages show advanced calcification 1 the early twenties The



F1e 143
A case of A with
changes 1 the spine and knees

r————

Fic 146

Acromegaly—to show the appearanco of the spine  The spino
hes rotated 23 the List has developed
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principal factors are a malaca and a dystrophy, but the X-ray
appearances in the joints are very similar to those of osteoarthrtis,
and are often mistaken for 1t. If the syndrome s suspected, X-rays

Fro 147

Aeromegaly—to show the condstion of the bones and the tufting of tho
finger-tips

Fio 148

The appearances m the knee joint 1n s case of acromegaly

of the lumbar spine should be taken The tno changes shown are a
of tha vertira] bodies and the inereased

aginous dystrophy 13 shown

Widanine and gmans Tonrw ant

rthritis, seen best i the
knees  Associated changes are found in the spine, Loth m the
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vertebral bodies and the ntervertebral dises. The changes in the
knees are not quite tymcml as there may be loss of joint space. The

ted fi 1y will be present, with the tufting
at the tips of the ﬁngcrs and broad pufly hands (Iigs. 145-148).

Caisson Disense presents an arthritis dlfﬁcult to distinguish from
osteoarthntis. In the stages of d pression nitrogen ac la
in the bones and aseptic necrpsis due to mfarction may result from
blocking of arteries. The knees are usually affected and secondary
changes somewhat analogous to osteoarthritis occur.

The suggestion has been made that osteoarthritis may be caused
by the prolonged use of preumatic tools  This must be very unlikely,
gle usual change seen being multiple areas of decalcifieation in the

ones,

TREATMENT OF OSTEQOARTHRITIS

In the chapters on mtiology and diagnosis it has been shown that
the cause of osteoarthritis is not clearly understood. On the whole,
the theory of ageing and trauma, stress and strain commands most
respect, and the question of rest will be amportant in treatment,

Rest
Most patients are under the impression that they must use their
jn'mts as much as possible, and that if they do not they will become
“erippled.”  Over-use undoubtedly makes the ostecarthritic jomd
worse, but Complete bed rest is not as a rule desirable, except when an
acute arthritie ‘‘episode’ 1s 1n progress. During these inflammatory
pertods complete rest and even splinting becomes necessary, the joint
being passively moved once each day. In the ordmary way the
question of rest should be decded on the character of the pam.  The
pain of osteoarthritis can be clasaified on the following plan, and &
study of the chart will indicate the place of rest in treatment:

Txres oF PAIN IN OYTEOARTHRITIS

Paw due to Fan due to Farn due to Bone Pain The m‘w’
Capdutar Nipping of Fibrontis an dote
Fibrosis Synoti or l:ljgl":m‘"
Loose Bodies P!
N
Character Short, and sharp xm( be lmldm Aching Sg:x;uml and m.,.pmz and
Zocation Tiependd on the | Qver the gmnz Round toe it { Vanabfe Grer the Julat
powton of the
Fhetof eerene | Tad | e | ad
et rzerc)se i Not greatly|None Very bu
Effect of ezercise | Rud . Bad oces
Efaotrer . |Good | 174 e
Effect of rest Good Good Relioves None Relieves s lll‘;
Fown 1 affcted [ Reproduced by | Reffeved by R'”",'f.:ﬁ Nigne pal pais Jlmv‘lm!“_m
2dsa rere, warm
i vy g’h‘”."xf stlehing b | BAesI L oo | more
pressure ou. the
sment Temer spota
(Yery grv-t. ‘nl
Y . oderate, but Vlriuhh often | Little ol
ot siifness - g Great ot gembot be {ereat prr)
r pain
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TREATMENT OF OBESITY

Obesity is generally divided mto the exogenous and endogenous
types. In the former type it can be attributed either to excessive
intake or to decressed actiiity In the latter, there 1s a decrease
in the fundamental rate of oxidation in the body,
and these cases usually are of thyroid origm,
pituitary ongmn, or gonadal onigin  Examples
such as Dercum’s Disease or Cushing's syndrome
wll readily occur.  Such “endocrine” types are
said to have a different distribution of fat  In
hypothyrod obesity there are generally pads of
fat at the lower part of the neck at the back,
over the clavicles and between the scapule, the
P . s e s

. .
t . - -

veneris, in the hypogastrium over the buttocks,
and sometimes round the thighs; in adrenocortical
cases the face 1s full and pufly, there 1s fat
about the trunk, thighs and upper arms In
hypogenadal states the upper part of the thighs
and the mons venens show the greatest deposit

¥

Thyrogenic obesity 15 not considered to be p= -<° \:

common  Aild degrees of thyroid hypoefunction o

may be suspected a good many times, but the Faem™

effect of thyroid therapy 1s generally the decrding < qu

Point. e e
As the type of obesity 1s often i doubt, ol

Kestner and Plaut’s tess may be applied. They
found that the specific dynamic action of pro-
tem was lower 1n piturtary obesity than in A caoe of °‘m“}' “‘\'l‘l‘
Rormals or 1n cases of thyroid obesity, A basal :",::;""‘flf"";'m ’h;“:
Inetabolio rate (B M R ) test 1s carmed out fisst oo cntoenno
Then 200 gremmes (approvimately) of egg are mtrbution
gwen  An pverage egg weighs 2 oz, whtch
equals 56 grammes approimately, so that four eggs aterage out about
221 grammes  This 1s naturally very thfficult now  One hour later
the metahalic rate 1s 1 again  According to Kestner and
Plaut the normal response to the protem jwes between 25 and 30
Yer cent ncrease m the basal rate, wlule 1n cases due to piturtary
influence tt is ouly 11 per cent The blood cholesterol sometimes
Relps to distinguish thyrod eases  Kestner's test 1w usefud i the
sepiration of different types of obeaty, and so 1 treatment

Pumng on weight 13 closely bound up with the question of flurd

Fro 149




334 MEDICAL DISORDERS OF TRE LOCOMOTOR SYSTEM

tetention in the body, and diet and medicines should be preseribed
to deal with both these factors -

Diet

Either the patient ean go to bed for a week or two and fast, ar the
treatment can be carried out on a low-earbohydrate high-mitamin
diet, It 1s much easter to treat the patient who can fast in bed, and
in this case the only food allowed for the first weel is frwit jusce, nog
more than two pints a day. After the first day or two ehmination
should be assisted by calomel tablets grs 1/10't.d.s. and a dose of
salts each mormng ~ The patient need not stay in bed alf day bup
can go out for a short walk and then get back into bed. In the second
week coffee and milk can be allowed for breakfast, two meat sand-
wiches for lunch and cheese and salad at night. No salt must be
allowed. Fluid mtake must be restricted as before and, if weight is
not bemg lost satisfactorily, fluid retention must be deslt with
diureties such as urea, salyrgran, mersalyl and ammonium chloride
Adequate doses of thyroid extract may be wseful. If the reduction
is to be carried out while the patient is ambulant, exactly the sase
measures will be required, with the addition of a dret (for a patient of
12 stone) of 500-1000 calories  Protein should not be reduced below
60 g. or body protein will be utdised. The saving must be made
principally on carbohydrates. It is a good thing to remember the
fallowing hist of low carbokydrate vegetables: nearly all the green leaf
vegetables, e.g. cabbage, both types of broceol, canlifiower, brussels
sprouts, watercress, lettuce, endive, spmach, tomatoes, celery and
asparagus. They are partieularly usefal in diffeult eases who take
badly to dieting, as they rcheve hunger. With such a low calorie
diet 1t 15 usual to give supplementary vitamins. .

In o great many cases difficulty will be encountered in the e
duction of weight and, as mentioned above, the answer to this pI:Db]tm
will nearly always be found to be bound up with the questmn‘of
fluid retention. Of the dwwetics comraonly used, the only one which
15 satisfactory over a long penod, and js entirely non-toxic, is urea.
The dose usually given is 5 to 10 grammed three times a day. by

It is possible to ncrease the rate of weig}‘xt yeduetion exther by
ntensive exercise, which is a first-class ancilary measure, or by
certain physiotherapeutic measures Of these the sweatng tl'e‘:tr‘
ments naturally ocoupy the first place, but it is as well to rememdie—
that theso methods make a considerable demand on the cax "t
vascular system in elderly patients and should not be used withow
due consideration of this factor.

.. - 44 % 0. mnauna i the treatment
rbe Iminful
Tmoogra ot
The first ingection, given deep mto the gluter, 15 1 ¢ty and 2 6. axe
ad;ed week’ly till 9 cg ¢, are belng injected  The ollslxouhi,l bg ;{i’ef:’z’i
before being injected Twenty cases were treated,]iﬂ] : thit this
75 per cent. showed great improvement. It seems hikely
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drug has value provided its use 15 carefully restricted to cases of
ostecarthntis.

Adjustment of Postare

This i3 important The protruding belly with marked lumbar
lordosis should be first reduced, but instruction m the correct posture
must follow. More 35 smd of this in diseussing postural conditions

The Injection of Joints

The treatment of osteparthritis has been a baffling problem for
many years, and in consequence the actual injection of medicaments
mto the jomnts has received repeated trial Failure to mamtamn

Fig 150

A hup jomt filled with bpiodol This caso was
rendered symptom.free till lost aight of

complete asepsis brought this method mto disrepute, but 1t can be
said now that with proper precautions, and the use of reasonable
solutions, little danger attaches to the method

pilot expenment was carried out with 20 cases, and hpiodol
(Lafay) was used (Fletcher, 1943) Twenty jomnts sere mjected
With hpiodol and eighteen of these were knees  The proper control
lere 1s the comparison with cases of osteoarthntis of the knees
treated i otler ways, and 5o the two odd cases were discarded, and
the eighteen knees used for comparicon. Breaking the cases down
into those with obesity andfor hypertenston and those without,
Yielded no mignificant differences, so the two groups, one treated by
jection and one treated by other methods, were compared as a
Bhole, The table which follows shows the results obtamed:
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akneeis L0c.c  There is no doubt that pain is entirely relieved for a
peniod.  The duration of this period varies from four hours to a day.
Succeeding mjections as a rule are followed by prolonged periods of
freedom, and in a very large number of cases the pain may cease
entirely for months A good plan is to continue the mjections, after
the pain has been relieved, once every month or six weeks. Naturally

Fie 153
A small piece of the acetabulum has fractured  This i3 one of
the ways in which osteoarthnitis may commence,
{Compare with Fig 140)

enough the rationale 1s not understood, but the result attained folit;ws
the pattern obtained in other parts of the body, where the tempoL 2};
interruption of pamn sensation may in fact become ?erxxxxanq: -
semt-permanent, although the original pathological stimulus ;menz
affected It matters little from the point of view of trea
whether the explanation is really of a psychological character.

Injection of Fat . .
Mortimer Woolf (1938) tried the injection of a patlgnt Eb 3:;1;;
in cases of intractable pain, The fat is obtained from the &
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rall, and is shaken in saline to wash off the blood It 1s then placed
n a porcelain dish and cooked on & hot-plate.  As the fat cooks 1t must
e continitally eut with seissors or 1t chars  The o1l which exudes 1s
inally mjected and the jornt massaged. Of the 30 cases mnjected, 16
ere successes, 3 doubtful and 4 good, but these could not be followed
p.  Cases sometimes do extremely well

luid Injection of the Hip

Waugh (1945) states that over 2 period of mine years he has injected
,200 cases of *‘arthritis” with acid 1njections  He based this treat-
nent on his observations of the pH of the synovial fhnd in vanous
onditions, In osteoarthritss of the lup this Wwas consistently on the
lkalne side, as high as a pH of 88

Each week 15-20 ¢ em. of = solution of lactic acid of a pH of 58
mith procaine are injected n and around the jount  This 1s followed
y gradual mampulation and flexion-extension-abduction exercises
sithout weight-bearing 108 hip cases have been treated ke ths
ver five years Retween 50 and 60 per cent have recovered
ufficiently to follow their usual occupations The chief contra-
ndication 13 extreme loss of ot space  The best results are obtamed
vith in-patients.

18 cases are finally analysed  Of these, 7 are classed * very good,”
ind 7 good, (The recommended solution of lactic acid 15 obtainable
rom Brady and Martin, New castle on Tyne ) It 1s difficult to express
\n opmion on this method of treatment =~ Almost wdentical results
Lo 1y i . e s o e

controls  In any type of hip injection 1t 15 necessary to remember
he necessity of complete asepsis  Good results will not ensue unless
he capsule’1s njected anteriorly, posteriorly and laterally Gentle
tretching after the jomt comes under the imfluence of the local
anmsthetic 13 also an essential part of the procedure It 1s likely that
s stretching of the capsule 1s the important part of the whole
procedure m the case of the hip jomt

The same principle 1s used 1 gentle stretching of the capsule under
n anesthetic

niensive conventional diathermy relieves osteoarthritis

of the hip for as long as a year. Small bare electrodes are applied
interiorly and posteriorly and down the iliotibial band, and are all
connected to one lead from the machine A very large electrode 13
hen placed over the lumbar spine and connected to the other termmnal.
Sessions for as long as two hours are mven daily (except Sunday) for
12 days The technique 15 not easy, and 1t 1s difficult to free a
machme for so long n most departments, but the method 13 sometimes
successful where other treatments cannot be used

A seres of plaster spreas gradually reducing deformity may give
grent relief,

In osteoarthnitis of other jounts than the hip, heat 1 any form does
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good, and radiant heat 15 better than diathermy in superficial joints.
Other useful treatments are anodal galvanism and massage.

Surgical treatment is espectally useful in the case of the hip joint.
Either a vitallium cap arthroplasty or a nail arthrodesis seems at the
present time to be the most popular operation. A simple arthrodeus
Jeads to bony union 1n only about 40 per cent. of cases. However,
out of 119 operations on the hip joint for osteoarthrtis of the hip,
the following were performed at the Wingfield-Morris Orthopzdic
Hospital

Psendo-arthrosts - .4
Arthrodesis . . .24
Arthroplasty . . .12
Osteotomy . . .3
Reconstruction . 6
Various

.11
(Girdlestone, 1944)

Some surgeons think that a primary osteoarthritis of the hip 15 rare.
They think it follows a vascular lesion with local avascular necrosts.

Magnuson (1941) has recently described an operation known as
jont debridement  He shaves away the roughened areas of cartilage
and removes all exostoses which interfere with movement. The
shaven areas become covered with fibro-cartilage and symptoms are
relieved. He has been successful 1n sixty cases out of sixty-two.
The cases have to be carefully chosen.
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CHAPTER XXII

OSTEOARTHRITIS OF THE SPINE

HE diagnosis of osteoarthritis of the spine 13 made fairly
frequently, but 1t 1s not by any means the commonest of the
medical locomotor disorders. In 1,500 carefully recorded

cases of chronic theumatism 1t occurred 84 times, 37 times m males
and 47 times 1n females. This compares with 377 cases of infective
arthnitis in the same serses, which also included 90 cases of ankylosing
spondyhtis The average age at the time of onset was 55 years
The average duration of symptoms at the time of diagnosis was 23 6
months.

It may perhaps be as well to describe first the different conditions
which appear to make up the genenic whole They could be set down
as follows.

Osteoarthritis of the Spine

(1) Polyspondylitrs qinalis h (Shore)  (hyper-
trophic spondyhtis of the American authors)

(2) Osteoarthrilis of the spinal apophyseal joints (hypertrophic
spondylarthritis of the American authors)

Another condition w1ll be mentioned here, spondylosis ossificans
ligemeniosa It 1s uncertan where 1t should be included, so 1t will be
deseribed briefly, and no further mention made of 1t

Spond,; 1! —This 1s & condition which 13
characterised chmeally by & pain in the back, with local ossification
of ligaments as shown by X-ray films The clmcal findings vary.
Some cases show a local limtation of movement 1n the spine, others
do not, The condition 15 uncommon, bemng rare as compared with
the other types of osteoarthnitis of the spine

The patients are nearly always of the age of 40 years and upwards
and rather more females than males arc affected  They are not more
often obese or hypertensive than might be met with by chance, and
the X-ray findings are seen ly when no symy are
Present

The condution 1s found mn the cervical and thoracte vertebra m the
greater proportion of cases, and 1t 15 Just possible that some of these
€ases were quoted 1n an artacle on ankylosing spondylitis, in which a
Special group was separated which showed no sacral focus {Fletcher,
1844), “There were 5 women and 3 men, with an average age at the
S’nme of diagnosss of 46 years The sedimentation rate swas raised 1n
= Women and 3 men There was local calaification of igaments 1n
3;:5:3 (1 woman, 2 men) and local ankylosis of spinal Joints 1n 5 cases

spe
anc
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Since then, however, 3 more cases have been seen, all with a normal
sedimentation rate and all with local calcification of ligaments, and it
seems possible that they would be included under the generte heading
of osteoarthntis of the spine

Taking all the cases of this kind seen, therefore, they amount only
to eleven, which 1s an dication of its rarity.

Fre 154

Example of polyspondyhtis—anteroposterior view,

(1) Marginal Polyspondylitis

This 1s the condition usually referred to as o.steoarthrms cfttze
spine. The essential features are climcally a pain m semedp:;dm.
the back for which all other causes have been excluded, nnthe ot
graphically “lipping™ of the vertebral bodies at or near e e
complained of. American authors usually ecall it hypertrop

itis i hat the pathol 1 changes are
spondylitis, on the ption t I e otats,
comparable with those of osteoarthmtis of the pelexl;sunoundlﬂg

although the intervertebral discs and cartilages with th

A - I
ligaments are not strictly comparable, in any sense, with the freely
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movable, synovial, diarthrodial jomts i which osteoarthritis has
usually been studied Nevertheless, this condition 13 meomparably
the commonest type (Figs 154 and 155)

Shore (19355) has written on the condition and recorded s
observations of dried macerated bones The followng observations
are taken from his paper:

Fia 155

A good example of polyspondvhtis, with what
appears 1o be osteoarthntis of the apnphy seal jomt
of the fousth and fifth lumbar vertebre on the right
ade  Thys peture has consvderable value aeit shaws
clearly the mpophvacal joints i the lumbar spine
Some pecple regard the appearance round the
fourth mght lumbar joint aa & congemtal fault
This, howeser, seers to be unlikely

Osteophytes anse from the anterior and lateral aspects of the
vertebral bodies, not from the postertor or spinal aspect  They are
broader at the hase and taper off at the apex and do not spread aver
the cartilaginous surfaces of the bodies They may span an inter
vertebral interval  Bizarre shapes occur if adjacent osteophytes
make contact, They are not formed on a sigle vertebra but are
spread over a group of vertebra.

The osteophiytes 1n the spine are bony substitutes for lignments,
whereas the osteophytes of the synovial joints are eartilage-capped
cm’“dms“‘“lﬂlykei growing from an articular margin  Shore identi-
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fies polyspondyhitis with Lawford Knagg’s spondylitis osteoarthritica.
Although Knagg’s description gives no finality to this conclusion, it 1s
fairly clear that this 1s so.

These osteophytes are separated from the outer edge of the ring
epiphysis by a groove, the “cuter epiphyseal groove.” The sheath
of the intervertebral disc 1s attached to this outer epiphyseal groove
The anterior and posterior longitudinal hgaments have superficial
fibres which cover the length of several vertebrz, but the deep fibres
are short and firmly attached to the edges of two vertebral bodies
Here it 1s that the osteophytes arise and not from the bodies them-
selves  As these two ligamentous layers can be dissected away from
one another, 1t 18 evident that the deep fibres are a separate series of
short ligaments and not an inherent part of the common hgament.

The maximum osteophyte mcidence hes at cervical vertebra 4,
thoracic 8 and 9 and lambar 3 and 4, Humphry, in The Human
Skeleton, found that the vertebral column is arranged in three alternat-
g anteropostenior curves and that the junction points of these
curves lie 1 the same vertical line with the Ime of gravity of the head
and of the heads of the femora, These junction points are shown by
Shore to carrespond with the point of mimmum incidence of osteo-
phytes. He also shows that the maximum incidence of osteophytes
ocours at the zenith of the curves, and concludes that here the
vertebreae are more prone to slide and rotate on each other He gives
fairly satisfactory proof that this movement does occur at the site
of osteophytic formation. -

The suggestion is that the vertebre on the “plumh-lmg, usual!y
called antichinal vertebra, are held firmly i place by the dl.rect strain
which they take, Faulty posture, therefore, as also deviations i the
spnal column, could, on this assumption, easily lead to the appearance
of osteophytes, and 1t 15 well known that this occurs. . P

Degeneration of the intervertebral dises—The whole question o
the nutnition of the intervertebral discs needs investigation. As the
cancellous marrow-spaces of the vertebral bodies are closed by the
carfilage end-plates, it is imagmed that lymph perfuses through them
to the dises. They have no known blood supply. th Beadie’s

These points have to be considered in connection w1
) P aTe LA “teng commences after the fourth

\dence comes next to that of

loes not show gross ]a;]ter;;t;
U orter
clerosis or hyperpiesia as one of its outstanding features, 2
:he age incu}’ence naturally would prfeisuppose the occasional

earance of vessel calcification in X.ray films. X

app\vhatever may be the explanation of these observations, ul\lt(hg::
are generally agreed that degeneration of the mtervertebral lors
and Toss of turgescence 1 the nucleus pulposus are often ptrle;:“al‘s g
of polyspondylitis. Ths degeneration leads to fibrosis and loss
joint space {Figs. 156 and 157). .
]omo:tl;cph;ez have been produced expermmentally by a}ll:;’“'lg‘gs c:
portion of the nucleus pulposus to escape after puncture o :mute
(Keyes and Compere) As turgescent nuclei are said to con



Fio 156
Lumbar spine showing umilateral loss of yomnt space with
scleroris 1 the bone round it There 1¢ a mild degree of
seokosis and 1t may well be that the lesion s duo to this
Noto that there 13 & congemital fault n tho fifth lumbar
vertebra, but no evalence of polyspondy hirs

Fia 157

Another example of loss of Joint space, this
tume betw een the fifth lumbar sertebra and the
saceum, agam probably due to spinal devia.
tion  Note how the transs erse process on the
left enka has apparently thinned and tapered
The osteophy tic reaction epprars below this
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one-fourth of the height of the vertebral column, this feature may
account for the apparent loss of height in some of these patients.

The loss of turgescence may lead to greater stress on the inter
vertebral discs; Shore gives some good illustrations of bulging of
the discs with osteophytic formation m the short hgaments over the
bulge The loss of space between two vertebra, as shown by the
X-ray films, 13 not a common finding.  When it does oceur, however,
1t 1s quite definite.

Age wneidence of Pl Schmorl and J
10,000 spines at necropsy  They found no osteophytes up to 20 years
of age, 11 per cent. between the ages of 20 and 30, 38 per cent, betneen
30 and 40, 78 per cent between 40 and 50, and 93 per cent between
50 and 60 years  This is a clear indication that the mere passage of
years may produce osteophytes.

Dustribution of osteophytes in_ the spine.—Shore has carefully
tabulated his findings as to the incidence of osteophytes in the dxﬂeren’t‘
parts of the spines which he examined  He descrihes three “outerops
The cervical outcrap occurred at the level of cervieal vertebra 4,
the thoracie at tharacic 7-10, and the Jumbar at lumbar 3~4. He
correlates these onterops with Humphry’s three alternating curves and
finds that each corresponds with the zenith of one of these eurves
This leaves the minimum incidence at or about the anticinieal
vertebre,  Chinical evidence on this point 13 given below.

{2) Osteoarthritis of the A 1 {or posterior spinal) Ar

So far reference has been made only to the vertebral bodies and to
the ntervertebral dises and their ligaments, but it will be recall'ed
that each vertebra has a dorsal arch. Ths arch provides a superior
articular process and an inferior articular process to connect w:iﬂ
sinmlar processes of a vertebra above and below. These are 1?1
movable synovial jomts. Other synovial joints 1n the gpine ate ! ?
costovertebral, costotransverse, atlanto-occipital and anterior atlanto
axial joints. .

ShJore (1935 ) bas written on these Jomts, too, in & helpful nmnnzl;
He records that Robert Adams of Dublin 1n 1837 sroto & book "
chronic rheumatic arthritis i which he described c=¢eour¢h§1}m ;‘s
these jonts. The following observations are taken from Shor

paper.
Or¥ W D11 a ency
His work was done mostly from macerated bones, but suﬂx‘c‘lmmi

of soft tissue was supplied from t'i:e post-mortem. room to et

1 d

him to reach certain 1 Lese 1 i
fina) ones—concern three aspects of the p.mb].efﬂ' They dc:(:";;?‘]
the causes of osteoarthritis 1n these posterior joints, the n?;‘lc pr
side of tho problem and the distribution of these Jesions m] “n[;)m
With regard to the causes of osteoarthntis, 1t is cleutl{ls;‘ucm perd
in a condition hike scofiosss, in which pressure 1s pmdul‘e! ogiq_osteo‘
of the spine—that is to say, in the concavity of the sc;; leo;);her ™
arthnitis develops in the joints of that side and not an’ :xs nn-'l;t be
cases in which a great disturbance is produced, such S
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e 158

Lateral stew of cervical spine, showing osteo-
arthnitic change in the posterior spinal Jonts

1o apine
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caused by collapse of a vertebral body, the same result is shown.
Shore concludes that osteoarthritis, here as elsewhere, might be held
to represent an effect of wear and tear. He thinks that central
degeneration of articular cartilage is the starting-point of the chain of
events which has osteoarthritis at its other end.

An 1mportant observation in this connection was made by
Timbrell Fisher He erased the central part of one articnlar cartilage
of a jomnt m o hving animal, and the results included degeneration of
a corresponding area of the opposite cartilage and the growth of
heavy articular osteophytes. This observation is referred to else-
where,

Shore concludes that failure of cartilage contact in any place
would lead to degeneration opposite toit. It is assumed that cartilage
loss centrally from any cause is supplemented by peripheral growth in
an attempt to restore the normal amount and 1t 15 concluded that
growth of cartilage, with its scaffolding of bone; constitutes the
charactenstic of the disease, and that this takes place at the most
vascular region of the bone, the periphery. :

Although this aspect of the problem is given the most prpmment
place, 1t 15 not suggested that other factors, such as infection, dis-
ordered metabolism, or disorders of internal secretion, do not have
their own effect. .

With regard to the distribution of the lesions in the spine, Shore
outlines three main “outcrops” (Figs. 158-161) s first main
outcrop runs from the seventh cervical to the first thoracic vertebra,
the second, which is not nearly so well defined, runs from the second
to the fifth thoracie vertebra, and the third outcrop starts at the
second lumbar and is most marked 1n the second, third and fourth
lambar vertebrae If this is compared with the incidence of what
Share has called polyspondylitis, it will be noticed that the m§x1mu1:n
incidence 1n that case lies between the fourth and fifth cerv;cal,b the
eighth and ninth thoracic and the third and fifth lumbar verlte Ti
This 1s an important observation, for 1t shows that, whereas thero X
a diff bet the incid of polyspondylitis in the cerwlfa
and thoracic vertebre, there is very littie difference in the lumbar
vertebram. .

The last portion of Shore’s paper deals with ostgearth_nhe Ofeg:
anterior atlanto-axial joint. From his observations _1:4_‘ f?[lﬂu

intervertebral joints except those of the lumbar region. ‘llus does

not accord with clinieal experience. .
These papers of Shore’s have been quoted at some Iength becaus

no others have been found which deal with the subject from 4%
anatomical and pathological pomnt of view.



OSTECARTHRITIS OF THE SPINE

Fia 160

Osteonrthritis of an apophyseal jomt i the Jumbar spme Tt 15
& Likely diagnosis but not certan, as this may be a form of
congental abnormality  (Compare with Fig 155 )

e e e

Fre 161

Oblique view of the Jumbar spine in order to
show very carly owteonrthntm of the apo
Physcal joints

349
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The Symptoms of Osteoarthritis of the Spine

The eantmon symptom of osteoarthrtss of the spine 1s pain in some
portion of the back. €~ Ty n o
the commonest, Spe: f
nght to say that in £ i
patients would complain of pain 1 the lumbar region, 3 of pain m the
cervical region and 1 of pain 1n the thoracie region. The pain has s
tendency to radiate and the cervical pan tends to go down the arms,
the thoraeic pain round the thorax and the lumbar pain down the legs.
Comparatively few cases of osteoarthritis of the spiné show this
radiation of pain, but when they do so it may be of a very severe
nature. This contrasts very sharply -with the symptoms found in
ankylosing spondyhtis, m which radiation of pain round the body or
down the limbs 18 & Very common finding.~ Nevertheless, because
radiation 35 uncommon in osteoarthritis, the possibility of its
occurrence must not be forgotten.

Details of the Radiation of Pain

It 15 possible occasionally to obtain some information from a
detailed study of the pain and its radiation.

The cervical spine —The site of radiation here is fairly constant
The pain goes down over the top of the shoulder to abont the leve.I ?I
the msertion of the deltoid muscle, and here it usually stops  Thisis
an uncommon spread for pan 1 angina pectoris. A local menngitis
sometimes oceurs over the root arca of the fourth and fifth cervical
vertebre and this may give mse to such radiation. Apart from an
apical pleurisy, which oceasionally 1mitates i, these are the only

o Ty - 3o ordinanly have to be differentiated.
er, show this pain fauly commoniy.
ralma of various muscles, rhewmatoid

arthritis of the shoulder joint may all show it. . 3

The thoracic spime —Radiation round the thoracie “ﬁ“ is a n:?:‘:
difficult p el lennny
from any
radiation
most care
be requirc. . .
comm(énly the pain goes round the ribs at the level of the m&n;su;
vertebra 7-10 and is often felt in the epigastrium and regarde

m of indjgestion .
8 The lurfbar spine~The radiation of pan from osteoargbntl;;l}cf
the lumbar spine has some unusual features. C‘haractensttlc (si;n o
pain oceurs but 1s relatively unusual. The pam is felt mognon s
the front of the thighs and on their lateral aspect. Pme Imuch
region is unusual in other conditions; sciatic radiation 13 Yery

ore common., "
" The type of radistion mentioned _above always m':ikezf ‘t’gz
suspicious, Apart from lesions in the hip girdle and neuts u; nerves
external eutaneous nerve and of some of the small cutenes
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passing over Poupart’s ligament, there 1s no common lesion whicl
produces this type of pamn. The usual alternative is, of course
osteoarthnitis of the hup, and as this 1s another locomotor disorder 1t 1
usually easy to separate them. Rarely pain from such a condition a
renal calculus may be felt only 1n the groin, and occasionally thrs pam
may be the result of fibrositic nfiltrations 1 and round Poupart’s
hgament,

Physical Signs of Osteoarthntis of the Spine

Assuming that the general medical exammnation of a patient s
negative, how are we to be led to suspect the presence of this con.
dition? It seems quite evident that, whatever may be the site of the
pain, the whole of the locomotor system must be carefully examned
after the general medieal examunation 1s concluded

The cervical spine —Taking the cervieal spine first, its mobilsty 1s
tested with the examiner’s one hand round the neck, holding the spine
at varous levels  The other hand 1s placed on top of the head, which
s moved gently sideways  (Care must be taken not to allaw the head
to rotate, as this movement takes place at the antertor atlanto-axsal
Jomt) In this way lateral bending of the spine can be assesced and
this 1s one of the first physical signs to be detected 1n osteoarthntis of
the cervical spine. Tt must naturally not be expected that the
mobility of the spine 1n a patient aged 60 years should be the same
a3 that 1n a patient aged 30, and expertence alone will enable one to
Judge whether or not a spne 1s stiff, taking the patient’s age nto
consideration, Rather contrary to Shore’s post mortem expertence,
ostecarthntis of the anterior atianto-axial joint 18 seldom seen
Climical experience would have led one to doubt whether such a thing
was a comnion event, as rotation of the bead seldom 13 found to be
hmited  Recently all cases of osteoarthmtis of the spme, 1f the
patients complamned of severe pam raciating up to the head and if
thgre was any limtation of rotation, have bie" carefully e‘xammc|d
A et U E L e LB i Qn 8n Cmemeen 61 wnenlt

indication of the integnty or otherwise of the costovertebral and
costotransverse jomts On the other hand it must be remembered
always that the prime cause i most patients of a poor chest ex-
ransion ltes 1n pul y pathology and not in of the
locomotor system.

The lumbar spine —The mobility of the Jumbar spie 13 tested
usually by making the patient touch lus toes, with the knees straight,
in the mtting and standmng positions Provided that the hip jomts
are not affected and that there 13 no obvious lesion of the shoulder
gudle, this gives an mdication of the mobility of the lumbar spine,
although congemtally short hamstrings will mterfere with the test.,
In addition the patient 15 ashed to ho on his face and, with the
examuner's one hand on the anterosupenior spine and the other fixing
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a b, a twisting motion is given to the spine as & whole, The upper
hand holding the mb 1s lowered gradually down the spine and the
lateral mobility of the varous segments is noted. Whale the patient
13 on his face the whole of the back is carefully palpated in order to
find “‘nodules” 1n the muscles or lignments, or even painful spots
without palpable swelling. In one or two places the deep fascia can
be palpated, and this too is a useful procedure. Lastly, it 1s usual
for the patient to lie on his side and, the upper leg being allowed to
hang over the edge of the couch, a twisting motion js given to the
sacro-tlac joints and to the spine by pulling on the upper antero-
superior spine, the upper shoulder in ‘the meantime bemg held or
pushed away from the operator This gives a good sacro-tliac twist.
If all these movements are found to be full then the straight-leg
raising test 1s apphied. If tlus 13 also negative then 1t 1s concluded
that the spmne, 50 far as chinical tests can be relied upon, is mobile
{see Chapter I[—Clmeal Examination).

Signs and symptoms in the cervical regron.—Two groups of cases are
said to oceur in which signs are found The first group is usually
referred to as Horner's syndrome; it includes narrowing of the
palpebral fissure (due to interference with the unstriped muscle of
the levator palpebrie superioris muscle), miosis and an apparent
enophthalmos This is mentioned here because 1t is usually quoted
but 13 seldom seen. It is likely to bo uncommon, as it would pre-
suppose some interference with the cervical sympathetic nerves,
which pass from the cord at the level of the first and second thoracic
vertebree, and this 1s one of the least common sites for osteoarthritis,

The other group comprises fairly severe headache, going from the
neck up the back of the head, sometimes as far as the vertes. This
15 often associated with areas of parmsthesia and patients sometimes
say that they notice a different feeling in tlns part of the head when
they are brushing their hair It 18 these cases which hase been
tested to find out whether or not the atlanto-axial joints are involved.

Unfortunately, of all the 1lls to which the spine is heir, probably
osteoarthritis of the spine has the fewest physical signs.

lated with the Anatomical and Pathological

The Clinical Findings
Descriptions
So far as age incidence is concerned, Schmorl's observations atx;’d
general experience would seem to agree that the older & patxentﬁtsbrﬁ
more likely he 13 to show osteophytic outgrowths from the verte
marging
Site of Pain and Localisation of ¢ Qutcrops”
Table I summanses the position of the o
conditions, margnal polgs{)o%c%ylitis and osteoart
ulations, as describe hore. )
lMh{:Vhen we try to correla{e the distribution of the pam“n:s fo;n"c‘:
clinically with the incidence of the lesions, it 18 a rather s}n mgmnt!
that polyspondylitis appears to occur most often 1n theé_‘u; sdeg hus
which have always seemed to be clinically the most affecte

utcrops in the w0
hritis of the spwal
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question 13 dealt with above wn the discussion of the radiation of
cervieal pain There s hittle doubs that pamn or motor disterbanes
m l)le segments cervical 7 tn thonnats

Tapry I
S Ostecarihrinis of the
Site of Pam Polyspendylitry g docts
Tpper bact Cervienl L aad 3 Cervucol 7, thoracic L
Mddte back Thoracie 1-10 Thoraric 2-3
Lawcr brck Leanbar 3-4 Lumbar &4

Wt romsmt s
6.~
<conme
of the t

8o fuu us this factor 1 concerned, then, 1t must be sawd that the
commoner aies of pam coneide with the ' ovterops™ of poly-
spondylitis and not with thuse of osteoarthriis of the spinat
artienlations

L f~AS Iy d above, thrs sign is not
found in all cases of osteoarthritis of the spae

The foliowing grves an adea of the sites at which hmmtation of
movement 1« most marked

The cermacal spne —In this group cases fall wito tuo categones
The first and the conmonest shows 'umxtuuon of the whole cervical
spme and the second shows lnutation fos - and 6 and

b on and i

I3
fewsumcitl nds alwaye seemed to be mare
resuieted in ity jower )\alf bat again it must be remembered that
ostenarthirihy of the thorace «xpmal articulatrons generally leads to
Jordosws, amd that this thraws sme and unusual steam on the lower
theracs Jomts
TBoth these observations af they have any value, seem to suggest
it the racidence of polyspondyhites 13 more at lmrmm\\
wath the symptoms and signs than s that of osteonrthrtss of the spmnl
artieulations
The Tumbay spine ~Osteoarthntis of thi regon, by far the
form, bas ne & m 1 incidence in either of
s two mam forms

Radiographical Appearances
Such ewidence as has been obtamed chmcally 1w w favour of
hnlwpond)lms as a cause of symptoms rather than osteoarthritis
of the postenor jomts, bat st s clear that such evidence must be
3
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subject to radiological confirmation, especially now that modem
techmque has advanced so far.

By means of skiagrams taken at suitable angles and with the
proper technique, all the posterior joints of the spine can be visnalsed,
but the appearances 1 osteoarthrtis of the spinal joints are not the

T
¥ -

Fio 162

Block vertchre
This 19 & congemtal anomaly which 15 frequently assocrated
with osteoarthritis of the spine It represents s part of tha
Klippel-Feul syndrome.

limb jonts Wity this 138

E thrits of the
same as are those of osteoarthn o e fforences -

it 1s not possible to say, but a short table

able 11). .
* It shguld be remarked that in rheumatoid arthritis of the Pgietf"“’;
spmal jomnts loss of jomnt space combined with dec:\\uﬁcatl](msc s
rotable features. Possibly the continuous pressure on “lc;r (‘i ;m
accounts for the loss of joint space in both rheumatmdhar\ ‘n b
osteoarthntis, in contrast to the conditions ¥ hich %éi::ﬂl;cemcm
jonts. Oppenheimer regards the loss as due to upwar P!
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correlate the clinical and anatomical findings  The radiographical
Viewpoint 1s considered and its difficulties are mentioned.

Separation of the two man forms of osteoarthritis of the spine may
lead to modifications 1n treatment

Treatment of Osteoarthritis of the Spine

Focal sepsis plays Iittle part in tlus syndrome but constipation 1s
often o troublesome feature and should be remedied. In all cases
where the lumbar spine is affected, a careful rectal examination should
be made 1 males, and a report from a gynaccologist should be obtained
in females.

The treatment of arteriosclerosis and obesity should be undertaken
when necessary  The questton of posture will be discussed later.

The Stage of Active Advance

On some occasions the condition comes into a stage of active
advance and progresses rapidly. It becomes necessary to tise unusual
methods of treatment to cut short this stage T.A B. injections are
sometimes successful, but there is no doubt they upset elderly
patients a good deal. In view of this, injections of sterile milk may
be substituted and occastonally have a very good effect. t.hough the
mechanism by which they operate is not understood. Injections of
Aolan (Herts Pharmaceutical Ltd.) are useful One c.c. is given
intradermally weekly, and the dose 15 increased by one ¢ ¢, each week.
If given very slowly as much as four to five c.c. can be given at a ttme
The patient should be kept at pur}txal rest until the acute stage 1s over.
Physical therapy 14 essential at this stage

5Ac‘ute apreasy of osteoarthritis is occ‘asxonnlly seen, _t)‘le troﬂbtle
spreading from the spme and involving pcnp{;eml joints :{1\;08
suddenly, especially wn old people  For nstance, in a male agev s
with osteoarthritis of the apophyseal jont of Ld-5 of many years
standing, pain and swelling suddenly developed in the carpal ]ovlrr;ts
of both hands, i the tarsal joints of one foot, and in one elbow he
successful trentment of such a condition depends on carefutl h\stfxr_v,i
taking and exammation  In tlus case, 1t turned out that furvf;‘e\;“;ﬂd
months a state of sub-nutritton had existed. The man sI wife Do
died about eight months previously and he had been unable to ¢ §
with the worries of h keeping and shopping, so that graduedly he
had suffered from partial starvation  With his gr{uluaﬂ_) ]mlcr bod;
pan he attended a physiotherapist, who 'pr('scnbcd ]“. 1‘0 etion il
radiant-heat baths three times a week, This added tde 1)((1;: o e
his previous nutritional difficulties with a consequen spred O
tranble  Two weeks in bed on a high-protein, lngh-wtnml;l rleti'on "
cessatton of his bath treatments, led to a complete I;me;(r)ti’olﬂhon
lus condition, and the peripheral jomnts came into a state t: e
and eventually returned to normal To-day {(five })ea"'s n‘1 iy
1s well and free from pain.  This s not uncommon, nlt'mu,fl c;se powd
the circumstances vary in each ease It is in this type of e
vitamins seem to be valuable
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The aim of treatment 1n ostecarthritis of the spine 13 twofold, the
mantenance of mobility and the relief of pan.
Much weight-bearing exercise makes these patients worse, but

muscles relaxed  Simlar movements have already been described
n diccussing diagnosis and an describmng chimeal exammation, but
will be briefly recapitulated here for converuence

Routine Movements 1n Treatment
(1) With the cervical spine held between the palm of the left hand
and the thumb, and with the patient lymng, sideways moiement 13
imparted to the head by the right hand n both directions  This must,
be done very gently and very carefully The head should then be
rotated fully in both directions  Flexion and extension of the head
can be carried out with the patient on his side These movements
should be repeated several times 1n each direction  They are not so
effective 1f carried out with the patient sitting, as the weight of the
head tends to lead to muscle spasm
(2) Witk the patient lying prone and standing on the left of the
couch, the nibs are fixed on the right side at vanous levels near the
spine, a twisting movement being imparted to the spine by raing
- : ‘ 4 “and The two hands
should be used The
Standing on the nght
the other side  The
twist 1s imparted to the spine at all levels, the hand which fixes the
nihs travelling up and down the spine
(3) The pelvic twist —With the patient lying on his right side, the
upper leg 1s allowed to dangle over the edge of the couch quite relaxed
'Lhe underneath arm 13 gently pulled to give a twist to the spne
Holding the upper slioulder back a twist s given to the pelvis and the
spine by pulling the upper anterior superior spine towards yon  This
18 an extremely powerful leverago and must be done rery gently  As
m previous movements a gentlo rhythm should be acqured The
movement 1s reversed for the oppowite side
These movements are desenhed because of their value, but none
should be undertaken Lghtly  1f they are carmed out tnice a weeh, in
a month noblity will usually bo enhanced  Pam, however, will not
be relieved and may even merease
Very murh the same type of movenent 1s used for manipulatron
under anwesthesia and the conscious patient will benefit for much the
same reasons Movements of this type are produced by powerful
Ieverage, and arc effective for tlns reason  For the same reason they
should ot be used 1n elderly panents or m patients who show adeanced
hypertrophie ehanges with marhed osteophytic fringes
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Physical Therapy

Exercises have already been mentioned.

Heat and massage with passive movements do not produce tf
1mprovement that might be expected. The only cases in which the
appear to be of real benefit are those where fibrositis is a marke
feature. As these can usually be picked out ehmeally, this is a usef
pomt to remember,

- .. i ca

spondylitis.  The treatment should be given weekly,

Diathermy 15 unexpectedly helpful. 1t seems to produce a
appreciable effect but cases are seldom entirely relieved.

Suspension apparatus js very useful for this type of case, Erthe
a Sayre’s shing or a similar form of apparatus may be uced. Th
suspension must be carrred out very gradually, but once traction ha;
beon cormmenced it must be continued for at least 15-20 minutes
with pauses for rest Time must be allowed for the muscles to relax
for until this occurs the full benefit of the treatment will not b
achieved,

If no swtable apparatus 1s to hand, the same effect may be
produced by letting the patient lie supine with the head over the en.d
of the couch  Full traction can then be made on the bead, and if
necessary the patient’s feet can be kept steady by a strap. Thisisa
very effective method for reheving pamn. .

Faradism has a definte place but 15 most useful for osteoarthrits
of the lumbar spinal joints Labile faradism 13 the treatment of
chotce and the full effect wiil not be obtained unless the current 15
gradually nereased until fairly forable contractions are observed. ‘3
cases where the cervical spme 1s mvolved it will generally be foun
that the treatment is too paanful, if it 1s carried to the pont where ":, ﬁ
hikely to be effective. If the dorsal avea. is affected hitle benefit w1
usually be observed. i cful. Free

Hydrotherapy.~If this can be obtamed it 1s very useiul. -
exercises, either assisted or unassisted, in the warm pool ‘ﬂ;Te ted
doubtedly helpful, and smtable undersater douches to th)e nBe'Etnh
part seem to help These can either be carried out at heh Tl o
Red Cross Clime for Rheumatism 1n London, or at one of the s;‘\m
Spa treatment 18 not as a rule hielpful for patients of thes type, :;ntl\e
obesity or hypertension arc present. In that case, the epa
treatment of choice.

Posture and Postural Defects o fnally fead
There are two stages in pre-human development which ;1‘;*1“ c}e o
to the assumption of the erect pomtion. The first siaqelw g
with the conversion of the early quadruped into an‘gxpr.xgﬂlt &
type concerned with extensive use of the arms In sw “:ﬁmfoyenrms and
This habit of life led to considerable changes in . & T greater
hands to allow grasping and, because of the effect of gravity,
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freedom 1n the attachment of the arms to the body This ended 1n
the of ar bd at the should At the same
time, modifications in the hip joints occurred to allow full extension
for the erect posture

To allow of forward vision, the head dropped forward and the
cervical spine developed a forward curve Vartous other modifica-
tions occurred, but no marked lumbar lordosis developed  The axis
of the foot was transferred from the md hne to between the first and
second metatarsals

At thus stage, further tree hfe would have led to the posture shown
to-day by the great apes so it seems reasonable to say that the
pre-human stock took to the ground before their development made
this difficult

The second stage was concerned with the evolution of ground-
living habits They result from the effect of gravity on a body
vertieally supported on extended legs

This naturally freed the arms, already developed by a tree hife
1t 1s thought that this second era began mn the early Miocene and lasted
tothe present time  The first era lasted from the Eocene to the early
Miocene (both periods lasted about 30,000,000 years)

The example of a biped without a previous arboreal existence 15
the kangaroo, v hose fore-limbs are niere appendages  Morton (1926)
quoted by Phelps and Kiphuth (1932), describes the earhest ground-
living pre-human ancestors as being four feet ngh, of an agile hait.
The arms did not present the charactenstics of the anthropoid apes
but were about the same length as the legs These pre humans
were tailless and covered with hair but had no 1sehial pads  The
head was thrust forward, and the flexible spine was 1 a stmple
anteroposterior rounded curve  The lumbar spine was flat although
the thighs could be fully extended they were not normally held m
that posttion  The important contact of the feet was between the
heel and the metatarsal bones

The freeing of the shoulder girdle led to its beng dropped, with an
apparent lengthemng of the neck
The charactenstic apmal curve was developed principally to allow

sta
col
su

Iost its elasticity and became an organ of lipedal locomotion the leel
gradually enlarged

The Maintenance of Balance

Certaun muscles are constantly usetl in the maintenance of balance,
others only on occasion  For istance, when standing with the feet
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close together, the muscles of the arms are used to throw the centre
of gravity dreetly over the feet, but normally play no part.

All the trunk muscles of the axial skeleton are constantly in use
The ventral groups flex the spine, the dorsal groups extend 1t The
combined groups on one side of the body balance those on the other.
Movement 1n the sacro-iliac joints 1s mimmal, If the legs are of equal
length and the floor 1s flat the pelvis is always parallel to the floor. If
one leg is raised on a small platform, the right angle joint between the
pelvis and spine remauns fixed, but the spine curves convexly in a
direction opposite to the Iift, mamtaming the line of gravity between
the feet The pelvis moves Jaterally to bring the weight equally on
the two feet. The balance 1s held by the adductors of the raised leg
and the abductors of the other leg. Stability is maintaned by the
balance of the muscles pulling upwards on the brim of the pelvis on
one side (latissimus dorsi, erector spine, external oblique, internal
oblique, quadratus lumborum) against the muscles pulhing downwards
on the brim on the other side (tensor fasciz femoris, glutens medins
and mummus). The abductors of the thigh pull the pelvis down
because the position of the leg 1s fixed. In considering alterations
m posture m the lumbar region, these muscles must be constdered.

These examples are given of the way in which posture and altera-
tions 1n posture are mantained. Further mformation will be found
m the chapters on Applied Anatomy and The Foot.

The Perfect Stance
The weight should be carried so that the weight on the heel 15 equal
to that carried on the firsb and fifth metatarsal heads The thighs
should be held midway between mternal and external rotation, the
feet parallel and threc to four mches apart. In this stance, 'thi
gastrocnemms eastly controls the backward and forward sway o
the body
The knees are extended but not hyperextended. "
The amount of flexion wn the kips should be as shght as possible.
As the lumbar spine 1s concave backwards. tension on the ;rectg;
spinze group will crease this curve There must therefore be gooi
tone un the rectus abdomines. A
concawity will tend to straighte
*Tector
ards

' 2 3
' The perfect stance gives maxumum stability with mtsiun achy

muscle contraction. . . . e
A consideration of the factors mentioned here will nllo“t tl]le ;‘:;:l
Ales meg matueal dafocte to be noted. The most frequen 'IDSA‘M

Other common postural delects tle weun e o

posture of the head, and that due ton protuberant abdomen.
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Having decided that a sigmficant postural defect 15 present, it 15
the physician’s duty to consult an orthopzdist with regard to its
treatment

In conclusion it would be right to <ay that ostecarthritis of the
spune is & syndrome that varies m frequency with the years of a man’s
hfe With an accurate diagnosis and good treatment the outlook 1s
excellent so far as mobility 13 concerned, but the alleviation of pamn
1 undoubtedly a difficult problem  In eases where the measures men-
tioned have been tried and found wanting, two additional measures
remamn,

The patient can be immobilised for a period 1n a body plaster cast.
This mensure may be successful where all else falls  Should this also
fail, the dorsal roots of the affected segments may be mjected with
procaine, This measure should be kept to the last, but 1t has proved
very successful It can be usefully combined with suspension
treatment. In those very rare cases which resist all treatment, and
1 the arthritic process 1s confined to only one or fuo joints and those in
the dorsal spine, an arthrectomy will be curative
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CHAPTER XXIII

ZETIOLOGY AND PATHOLOGY OF FIBROSITIS—
DIAGNOSIS AND TREATMENT OF FIBROSITIS

FIBROSITIS (FIBROMYOSITIS, MUSCULAR RHEUMATISM)

TRROSITIS 15 the term most commonly employed to designate
pain which 13 located 1n the soft tissues of the trunk and limbs
of which the causation is not obvious. It 15 characterised by

e S v s e el e

< fane dLab

These pomnts are sometimes palpable, in which case they are referred
to as “fibrositic nodules.”

Definition and Classification

TFibrositis1s common i the British Isles, as it 13 in most of the other
European countries. In America it has never been well recognised,
and some recent monographs on rheumatic conditions have actually
faled to mention 1t .

Stockman, following Gowers, defined fibrositis as a “conditlon.af
chronic inflammation of the white fibrous tissue of the faseial
aponeuroses, sheaths of muscles and nerves, higaments, tendons,
persostenm and subeutaneous tissues, occurring in all parts of the
body. and giving nise to pan, aching, stiffness and other symptoms,
the result of preceding general nfections or local inflammations or
mjuries,” It 18 now generally defined, less comprehensively, as 2
rheumatic disorder of the soft tissues, chiefly characterised by pain,
which may be local, widespread or referred. It 1s usually classified
according to the portion of the body which is princnpa}lly affected
The types are therefore self-explanatory and 1.ncludevlun14
bago, pleurodynia, “rheumatic headache™ and torticollis Scmimﬁ
may result from fibrositic pain being referred down the thigh and leg,
swhilst “brachial neuritis* may stand i the same relationship to an
avea of fibrositis in the neck or shoulder girdle i .

Buckley. wnting 1n the Encylopedia of Medical Practice (1937)
classified fibrositis according to the tissue which he believed to be pntl::
apally mvolved, and desenibed: (1) “ Panniculitis,” chr}an.w {ibroszﬂi
of the subcutaneous tissue or panniculus adiposus This is met w1 '
in its most characteri co o ”{".1",5"{1"‘;}1
buttocks, and to the "'31“"'»}10:1:1"
may affect any of the . , the oot
elbow and knee joints. (3) “Periarticular fibrositis, Wmc)emmes
the Joint capsule, but not generally the synovium He 'be‘l"‘FjbmuM
regional, and concludes his classification by describing: (4) A
of Head and Neck,” (5) « Brachialgia,” (b) © Pectoral Fibrosiis,
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Willcox (1921), after the last war, re-enunciated the theory of
““focal sepsis” whereby the inflammatory nature of the disorder was
maintained, and the absence of micro-organisms at the site of the pain
)\vns explamed  Belief 1n the universal application of this hypothesis
1as e PR

tha

poir . .

its entitety. He demonstrated that pamn originating in such points,
in addition to being felt locally, might be referred to any other region
within the same neural segment. He ~~--~t1-4 ~ -1~ T
ponts experimentally by imnjecting nr

saline nto the deep tissues of norr N . N
showed Iater that these trigger points frequently anse during the
course of most of the infeetive fovers, Although in most cases these
disappear as the patient recovers, in a definite proportion of cases they
persist, unknown to the patient, and can be reactivated by further
infections of any sort, He thought that trigger points which originate
during some acute illness—such as influenza—and which are re-
activated several times, often by coryza, might become the basis for
chronic fibrositis at a future period.

{2) Trauma

This has always been recognised as being a potent factor in ‘.L'ne
wtiology of fibrositis, and that view has received ample confirmation
during the recent war as the result of the enormously increased degree
of mechamsation 1n the army. Certain forms of fibrositis came to be
recognised as bemng occupational; for instance the type affecting the
forearm and shoulder of the A A gun-layer, the torticollis of the
Sherman tank drsver and the lumbago of the bulldozer operators.
Trauma 1n this connection need not be confined to damage suffered by
the soft tissues from the outside, but can include the effects of postural
and other strains upon them  The effect of trauma—ether direct of
as the result of prolonged or repeated microtraumata-—s prcsm)mbl):
to establish small somatic lesions which, v hen they become sufficiently
defintte, will constitute trigger points, which will themselves give
rise to pain, and from which pain may be referred.

(3) Cold and Wet ,
Both cold and wet have always been associated in the popular
mind with chronie rheumatism, but Little serious investigation has
heen directed towards their modus operandi. .
Peterson and certain German authors have acgumu}atecll ::lil:al
moteorological dats and have correlated 1t vith variots B
war has amply con-
be provoked 1 an
Tt is probable that,

apparently fit snbject by the direct action of cold o s of cold,

a3 individuals vary in their apparent sensitivity to the ef
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the question of “condrtioning” to low temperature 19 of greater
mmportance m the production of a rheumatic response than the
absolute temperatute to which such a hody 1s exposed It may he n
this direction that the clue to the “‘rheumatic constitation” lies
The gencral lowering 1n the temperature of the body whieh results
from the effect of a cold environment, and which will be increased of
the skin or clothes are damp, 1s not the only aspect of cold wlteh needs
be considered  The effect of local cold generally as a draught

upon some d portion of the hody, 13 also recog-
msed as an apparently causative factor in some case« of fibrositis 1t
15 thought now that ‘‘weather sensitivaty " 1n the fibroitre patrent 1s
dependent upon the **eold fronts ™ which are known to meteorologista
to precede major changes i weather During these periods the
temperature changes are often very conwderably greater than s
generally realised

{1) Relation to other Rhenmatic Diseases
According to Thomson and Gordon {1928) “ practicaily alf people
who suffer from gout suffer from fibrositis A form of fibresitis 13 alvo
described which 13 the only evidence of an underlymg * gouty
diathests,” and this 1s well documented. although 1ts recognition must
rest, m the absence of a strong fammly history, on a raised level
of urte acad 1n the blood and the test of therapeutie success with
coleheine or atophan
A wore interesting association is betwecn acute rheumatie fever
and fibrositis, Copeman (1944) and others have published observa
tons which sliow that fibrositrs can vndoubtedly be left as a legaey
of rheumatre fever, and that it caniot subsequently be distinguished
from fibrosttis of other cansation It lms alrendy been observed that
e ‘ - T et Tt -The acute
ted that
n speafic
m type

(5) Psychonenrotic Disorder

Of recent years 16 has become faslhionable following the lead of
Halliday (1937), to regard fibrositis as beng a p<y chosomatie disorder
‘This observer regards it as the external manifestation of mner tenston
or as a gencral symbolte representation of wmer frustration  Ths
view has proved attractive to many physterans who, 1 the relatine
absence of objectine physical signs have been unable to see any
rational approach to organic therapy  That emotion may result
spasm. and probably therefore in yasomotor ischemia, 12 agreed, and
where this accurs the affected tisues may be more than normally
open to the dieet effects of environmental mfluences It would
seem, howeser, that this view of the mtiology of fibrowtis must have
considerable limutations  Fhind and Barber (194%) recorded
considerable detatl a sertes of 42 R A F pattents who compluned of
generabised body pans  They coneluded on the esidence that in all
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of these the disability was essentially psychogenic. Post-war
American hterature also stresses this trend of thought.

Copeman and Pugh (1945) carried out a personality aseessment
on a series of 100 patients under treatment by thetn for fibrositis and
were unable to assign & causative réle to any mental factor i the cases
seen although fatigne and anxiety connected with battle were
frequently ntet with and appeared to be connected with the progress
of the disease  An assessment was made of the personality types of
an unselected senes of fibrositic patients, from which it seemed clear
that no one personality type was predominant amongst them.
Elaboration and prolongation of symptoms wag generally seen as an
escape mechanism in patients 1n whom evidence of an hystencal
overlay was found, however, and the response to treatment mn these
cases was correspondingly less favourable than in more stable
personalities. Their conclusions may be quoted, “It 1s considered
that there 18 no correlation between the onset of true fibrositis and
neurosss  The neurotic is, however, apt to exaggerate the importance
of nunor strain and rheumatic lestons, and psychogenic lestons are
frequently responsible for the amount of incapacity resulting from
the symptoms and the undue prolengation of the disability after the
acute phase of the illness has passed.”

Pathology and Morbid Anatomy

Fibrosttis 1s not 1n the usual sense a generalised disease, n!thouglx
the pamn may be felt in almost any part of the body. This pam,
however, centres m and radiates from localised tender trigger pomnts,
which 1f they are palpable are often termed fibrositic nodules The
pathology and morbid anatomy of fibrositis must, therefore centre
around the nature of these trigger points or nodules .

Stockman was the first to attempt to elucidate their pathological
basis and he concluded that the essential pathological changes in
fibrositis are confined to the white fibrous tissue i connection \{{tll
the muscles, joints and penipheral nerves, and ﬂmt.the lesion consists
m mflammatory hyperplasia of the connective tissue in larger )or
smaller natehes. and that this differs from normal fibrous t‘xs‘sue‘n}} he

lanations were sought
on‘g);tge mtlln)is volume 0?1 Arthrtis and All[e(l‘UamIztwns {19;’4‘2
wrote that ““the wtiology 1s \mknm\lx}." an(’l’ that “there are no ¢
vinen thologieal studies 1n tius disense .

v ‘1:31534, Elliott sugyested that the pain 1n ﬁbrmmvc 19 Hlel;f’?:ncsf
of localised involuntary muscle spasm amsing reflexly from e
elsewhere. He considered that the “nodules which are fo]r: e
felt in fibrositis at the principal sites of pain may, in reaht%{m‘ fthe
groups of muscle fibres which are n spasm owing \}? “micw L ocal
nerve roots supplying them, and pointed out that ? e fxucl ot or
measures dessgued to relieve pam, such as the sppheatiorn
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injections of novocaine, does not necessanly preclude the presence of a
central leston of the nerve roots or spinal columns He does not,
however, seek to shut the door entirely on fibrosttis as a ehinjeal
entity by “the facile generalisation that muscle tenderness 13 always
duc to spasm of sheletal muscles

Copeman and Ackerman (1944) whilst agreemng that muscle spasm
may play a part in the symptomatology of fibrosttis consider that thia
13, in most cases, secondary to an organic focus of irntation which i<

ko 163 ki 163
85 prreent of fibrositn  trggcr A darge fatts hemia of  the
points’ an the hack are Luated prdunculsted tvpe  Thie spert
within the regions marked n mn was  constityting an ex
hladk quisitely tender palpable
(Lot oman and ¥okenas ) ‘fbrosits dodale an che tamibsre
Al Vb regon  (Pourwey o B« B fleald)

generally situated i the fibro-fatty tissues which they shos to Le
adjacent to the museley i certamn’ well-defined regions of the body
—those regions in which trgger pomts most frequently necur  In
a series of biopstes they found the seat of puin to lie in drscrete
@dematous fat lobules which were invested by a filrous membrane
The fact that thi+ was non distensible had apparently led to an
inerease of tension withtn the lobules and m some eases m which this
membrane was deficient actual hermation of the lobule had oceurred
This fat herma may 1f 1t doex not get rapidly reduced as the rewult
of muscular action or by mawage become partually strangulated
This Jeads to 1t becoming even more adematous or hamorthagee
Adhesions form between it and the surrounding structures at which
stage it becomes rreducible, and may ultrmately actually become ped-
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unculated, and the lesion becomes chronie. More recently Copeman
and Pugh (1945) have publshed observations w hiuch suggest that this
non-nflammatory cedema which appears to be the hasts of fibrositis
is the result of osmotic changes induced directly by external factors,
such as cold and trauma They were able to reheve the pain of
fibrowitis 1n a number of cases, generally temporanty, by experimental
dehydration of the tissue cells. By this procedure they constdered
that they had reversed the original causative process of local intra-
cellular shift of body flmd, From their results it would appear that
this local alteration in fluid distribution, which as the result of
mcreased tissue tension leads to pain, could be influenced directly by
what are commonly beheved to be merely precipitating factors (cold
and trauma) Ratwnale 15 thus afforded for the well attested
phenomenon of “weather sensitivity’’ which has heen referred to
above They also suggest that the changes involved become gradually
Jess easily reversible, and so eventually the disorder becomes chronie,

To Summarise

It seems improbable that fibrositis can claim to be a really
“pedigree” discase There are probably several types, each with its
own pathology which may none the less be causative of the same
symptoms. These will range from gross trauma to the microtraumatic
lesions of faulty occupation or posture, which may as the result of
fibrosis constitute the fibrous nodules of Stockman; the localised
regions of musele spasm desertbed by Elliott, where there is root
irntation for any reason; the non-inflammatory cedematous areas,
with or without fibro-fatty herniation, as deseribed by Coperpan and
Ackerman, to the non-localised muscular pain at present believed to
result from psychoneurosis

The Clinical Aspect .
Fibrositis, although a common complaint in this country, is rate
1n the earlier decades of hife, and 1s somewhat more common in the
male than in the female. Ocvupation is an important factor, 1
particular 1n 1ts relationship to environment Van Brc:cmen‘ha:
shown 1t to be twice as common in outdoor workers as in person
in sheltered work Many occupations are believed to produce z’il
charactenistic fibrositis syndrome, amongst these may be 2’191‘1;[0!(1(’
the lumbago of gardeners and mmers, the ‘Eomcm‘hs “h:f & flinch
the drivers of Sherman tanks in the war, “shovel shoul ler W pl
has been described as occurring amongst navyies, and the pam
arms of the bus driver
Iure';{\ere 12 no doubt that even to-day there 19 n'iendency §0 d;?‘ggﬁl:":
as fibrositis any pam for which the reason is not immediately Zerl e
More detailed exammation will in many cases reveal an g;‘dho{«ier
canse such as arthrits, sp(mdyhus, neoplasm, or some geneil;n ené or
of which fisting muscular pasn ma.y“h.e -‘%2“'122??‘,5?:“‘-5 e
example, leukemia, th; . b aloo
obseure condittons of ® e
be borne in mind, and
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Certain regions of the body are more hable than others to be
affected by fbrosttis, and the more common syndromes may be
brefty reviewed.

Torticollis

The clavicular head of the sternomastoid museles the trapezius,
and the occipital muscles are frequently affected The condrtion 13
often acute, and unhke other forms of fibroxitis 1s commonly seen m
late childhood and adolescence  On careful palpation small but
exqurately tender regions or nodules may be found on the affected
side and 1njection of these may give immediate relief  If untreated,
the condttion usually subsides after three to four days, aithough there
13 a tendency to relapse

In adults the chronse form 1s more common and the onset 1s usually
inqidious  In these cases the pam is mclined to radiate upwards into
the oceiprtal regron producing the * rheumatic headache ” wlich may
last for months or even years after the torticollis has disappeared
This syndrome must bo differentiated from torticollis of reflex orgin—
trauma, cervical caries and otitis media being the commonest causes

Brachial Fibrositis

The soft tissues around the shoulder girdle are not nfrequently
the seat of fibrowuitis, the subacromial bursa often sharing in the process

The zeute form, which was common n the army s generally
related to chill at the onset  The condition 13 usually umlateral, and
ntense pain 14 produced by muscular contraction which results in the
immolnheation of the jont by spasm  This nmobilisation will 1n
some cases persist after the pam has disappeared, presumably owing
to adhesions having formed within the folds of the eapwule, resulting
m what the Amencans teem the “frozen shoulder ™ This syndrome
will yreld to duathermy followed by active avsisted movements i the
earls stages, but the later stages will yreld to nothing but manipulation

Brachial fibrositts must be differentiated from brackial nenritie,
since the indieatrons for treatment are diferent  In the latter
syndrome the pan s fess localtsed and will affect the nerve trunhe,
radiating down these and often producing neurologieal sy mptoms in
the fingers sueh a4 parasthesia, or alteration mn sensation  If ths 1
duc to a prolapse of a cervical mtersertebral disc the pun may often
be mflueniced by pressaang on the patient’s head, ar movement of the
cervieal sprme  In every e spondylites, cervseal eartes and referred
pa from eardiac disorder must be borne in mind (see Chapter XD

Plenrodymia

Tibrositis will not intrequently affect the chest wall localiang

m or around the mtercostal muscles of one sde, but rometimes

molung also the protoral and serratns museles.  The paun often

comes on siddenly and may be exceedingly nten<e, and e suck « ases

a capdiac leion may be, incorreetly diagnosed  Muscular moyement,

and m partienlar coughing or sneczing will intenafy the pan It
24
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can be differentiated from pleunsy by the fact that the pam js vsually
more localised and more severe, and that the patient’s temperature
and general condition 1s unaffected; whilst there are, of course, no
physical signs. In the early stages of herpes zoster & differential
diagnosis 15 often impossible.

Lumbago

Severe fibrositic pan may oceur 1n the lumbar or gluteal regions
and may be of acute or msidious onset. The preeymtating cause 13
often severe exertion or chill, in other cases 1t is obscure, and may
even come on whilst the patient 15 in bed. Copeman and Ackerman
(1944) mapped the sites of the “‘trigger points,” which are character-
istic of this condition, and produced a “pain pattern” which was
found to outhine the outer border of the erector spnz muscles, a
region two nehes deep along the border of the iliae crests, and the
sacro-liac joints  Biopsy at these tender pomnts showed them often
to conwst m small hermations of the deep fat lobules, which are
located 1n these regions, through their investing fibrous eapsule
Remoaval or injection of these proved curative. There is ‘genenﬂl‘}
considerable spasm of the muscle o7
hikely that thts may, i 1its turn,
m the lumbar or gluteal region .
back of the leg, producing the fibrositic form of seiatica

The differential ciagnosts of lumbar pain will include locahsed
tuberculous or other nfection of the bones of the spine or pelvis.
arthntis, trauma, renal disease, pelvic infection, sacro-hac stramn and
—never to be forgotten—malighant disease.

Neuritis L
The conception of an mflammatory process of *‘rheumatic” ongin
which will affect wlute fibrous tissues selectively is generally held tr{)
explain the syndrome known as interstitial neuritis This is v1sua}lse(
as an acute or chrome mflammation of the fibrous supporting tx';(sue
which binds together the separate nerve fibres into merve bun ?l
As the result of this the fibres are helieved to be comprec:ed(,l “l'n
resulting motor and sensory loss 1n the terntory they serve, an PlaI:'
which 1s often referred to their ending There is also, gensemh,a.
definite tenderness along the course of the aﬂ'ecte(.i Llcr\';:i. I“fmw
syndrome should not be assumed to be “‘rheumatic™ unless Cll:(m'('
toxemia resulting from arsenie, lead, alcohol, diabetes, ;&{ cn\[rum
focal infection has been excluded. Spinal irritation resw tm;t o
arthritis, caries, neoplasm, or prolapsed intervertebral dise mu
be considered

Sciatica

Tius has been referred to above.
vestigation 1t would seem that a con
saiatica may be due to prolapse of an
diagnosis must, however, be made on posi

As the result of recent mt—'
siderable number of cn\c’;l 05
an intervertebral disc. It
tive neurological evidence-



e pr, Srese thag g e
1 Ppliey L ny earfy Stage

Cen I.’mmrla ~The suc(uwful tre.itmz-m Of Ry, NI
by Ut pe ur meclmmm} e apa mg
BDpliog oftey n mrurmctmn L Of yoo N popy,
art of Propey nz-rwnan of theye ey, nd oqy,
SReree g ~uu\z~~<vﬁ:l ¢ Stmey, in g
thea fetmed g aro empmeaf alth,
mlm!nu; o the unrler(\mg )mthulox:(nl T0Cpyca, "
& AL B fap), Way Tirpy fougy ulmzurp ’ O thiog,
haye 'y, D tra, oy g Ay, e heny the Iamam R T hap
g, nf Batj, o, the AWyt tin " e,

r I"(”l 1 (; rh,
m('rlmd\' nnm,vmc the npphmnon of heat

LN
E *Mear), ruf,y, g
.\mr*(' i An py llWHanll thyy Hu"l’ lnl'lhn(lw a o T
Pengg, br-nom. it g A ~mqulrbl 1 ber g, Mgy, Ry
can by ncey,, 1 g, J
Will b Wy Arngg at {7 iy Immn!c bogy,
Huy, 4 wate of 1 tha b {0 rui-bmg rz-«mm?{ KN Ppy
“OmMag), Mr ae tloeq 1® mmlﬂrn Jun g, %34 g, !-'mnlh hz--'nt,
Apary fron, ite Prody g, " of & s Mang ity AT 7 the
[RITE tioy Sorlatey P g iy, [ oy and iy, )
ramy, € Of the Mecte,y Qg
e ,uumm;\ “Crtay, 1. re, sen),

LT th, Pay depe,, i on i, o 1, Ase gy g, 0 te g, 08 oy, to

an rncyy, lar ft boy, mlhrmorl Jusg



372 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

methods which would be roquired to increase the osmotic value of the
extracellular fluid. A salt-frec diet should also be of great advantage
m perpetuating this desirable process, particularly if 1t were accom-
panied by an mereased ingestion of water.

In those eases in which the pain may be primanly due to muscle
spasm, the various traditional devices for the local application of
heat, such as the heated flat-iron or bag of salt, become as rational in
theory as they are comforting in practice

Rest —The advice generally given is to rest the victum of ncute
fibrositis in bed, and this 13 based on the belief that active mnflamma-
tion 1s the cause of the pan, The painful reflex spasm induced by
movement wil tend of 1tself to immobilise the patient unless it be
relieved, but 1f this can be achieved he will immedzately be able to
resume activity and, far from harm resulting, this happy state of
affairs will often persist

The researches previously referred to suggest that the effuston
which occurs 1n these cases 13 nen-inflammatory, and that the pan
results from the mcrease 1n the tension of the affected tissues. If this
13 50, our aim should be to disperse 1t by every means in our power,
1t 1 sary and d ble to wait, since adhestons may
develop  Such means may mnelude locally apphed heat, infiltration
of the spastic muscles with local anasthetie, i order that they may
relax sufficiently to permit of natural movement, manipulation, and
firm strapping Rest shonld, therefore, only be necessary w here active
treatment 1s not avatlable,

Analgesic and other drugs —Analgesics are always mdicated, bgth
to relieve the pain directly and to aid in the relaxation of the defensive
muscle spasm A combmation of a centrally and a locally acting
drug 15 the most successful

- Ve el b

denvatives are seldom necesgary in the non-artrcular gloup w
rheumatic diseases, although the pan occastoned by an n?utc Jumbage
of sudden onset will sometimes merit it. JIn such circumstances,
which amount to a medical emergency, it is best to ‘employ 1tﬂb5
njection 1 order to achieve a quick result, after which the other
ups may be employed. )

ngIlylc phz’namm gro‘z)zp contams a number of preparations of \\‘l;‘lsh
phenacetn (6-10 gr } and pyrapndon (5 gr.) are the most commm‘f
Antipyrme, owing to 1ts unpleasant side effects, 13

employed :
b"tpse%dom used Many propretary anti-theumatic drugs are of this
1 analgesic, although

The barbiturates are more sedative than L
combmation with locally acting drugs they are said to rcmf;)r('t; ﬁ'};Xlr
actton  The most ramdly acting are Evipan and Pemoﬂ;a%(g“.hme
thert come Nembutal, Seconal and So_ncryl {gr. 3); t othc o
effects take longest to appear, and wihich are, thereforle,(" o
cumulative, are Phenobarbitone (gr- 3-1%) and Me;dhn{a et
The cinckophen group, although originally introduced for
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1

Sulphur. —Sulphur 15 itself phar gically mert, and o great
portion of that swallowed escapes unchanged in the stools. Some of
1t, however, forms sulphides which cause irntation in the intestines
1acreasing peristalsis, and so the fecal output It may be this muld
purgative action which leads to its old-established reputation as an

1t was given in combimation with gniacum under the popular name of
“Chelsea Pensioner.” (See chapter on Treatment of Rheumatod
Arthritis )

Thyrod extract.—~In certamn cases, particularly those associated
with panniculitis or generahsed obesity, or arising within a few years
of the menopause, thyrod extract is sometimes of service. A quarter
or hall & grain (B.P.} may be given twice or three times a day before
meals with a draught of water. The good effect is usually asenled
to loss of weight, but as the most potent factor in weight reduction
brought about by thyroid medication is removal of flud from the
body by diuresis, 1t may be wondered whether it may not be the effect
of the resulting decrease 1n fluid tension in the cells of the affected
tissues which is the cause of the reduction in pam in these cases {sce
Chapter XXT)

Focal Sepsis

Although the modern tendeney has been for some years to discredit

° 0 ' 4 * *he production of fibrositis, 1t

, concerned in the production

sm be one of direct toxamia

' =1 Teiend natanbicn natian far the affected tissues, as Willeox

- sensitisation

1 contained in

the protein disintegration products of bacterta, as lachwitz taught,
18 at the present juncture immaterial, sinco there 13 mqutﬁmgnt
evidence on which to do more than guess intelligently  The point
at issue is the practical attitude to be adopted by the chnician faced
with & case of fibrositis. The sensible positron would appear to be
one which meludes a thorough search for focal infection, but which

gves entical consideration to the results of such search. B
The teeth have long ]lf
nghtly employed to det ie

is, however, not genera.
tu’ determine whgther a'/tooth is vital or not, smee a v'xml toath 13
seldom found to be infected in this way. Radioogy will yicld this
information only in cases Where there 8 4 rqot-ﬁ{l;ng‘ which ca;e,
of course, be visualised. Where definite apical infection can e
established, extraction is indicated on general principles, but “i:)of’
sale extraction 1s probably never justified in view of the Dﬁ'
toxzemia and ultimate dissatisfaction which this measure gcx{%x;n ‘{
nduces, often fruitlessly, so far as the fibrositis 15 concerned. Wy :; *
the sepsis is confined to the gums (pyorrhera), extraction 15 to-day
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seldom necessary, stnce modern dental practice can generatly be
relied upon to abolish this

Tonsirctomy should be approaihed with caution and should be
regarded almost as 4 major operatton m acdults past middle hife
Where infection of the tansis 15 suspected but not proven, little is
likely to be lnst ultimately by treating them conservatnely for a
time by means of Mandhl's pant_or orgame silver preparations, 1

ta mawntan avtinty of the disease It 1y often, however. a sign of
nfected nasal mnuses, especially the antra A «uiphaniamide spray
or pamt wil he of value in streprococeal casey, mn othery dilute
protargal  In many eases it 11 wise to give routine mstructions for
the hygiene of this region  The following 1s a sheet used in the
Department of Chrome Rheumatic Diseases of the West London
Hoymtal

1 targle with Lotin alkahinus or normal sihne morning and night
2 Smif an atkaline xolutton up both nostnds mornmg and night

3 Brush the teeth ance a day at least

4 Breathe through the nose

It must be rare for the sinuses not to share m any generaliced
mfection of the nasopharynx to sotne degree It i3 not necessary for
there to be a profuse masal discharge or polypord formation for the
anuses to be the ongn of toxic condition w the body It 15 always
suggestrve of snus trouble if a redness and swelling 1s reen of the
ateral pharyngeat columns of lymphord tiseue which he behnd
the postertor pillars of the fawces  Also if the postenior wall of the
pharynxas ved and glazed in appearance These conditions sometymes
give nse to a suethng of the smalt glands in the posterior triangle
of the nech  Thes adenttis may m tself be the cawse of “stiff neck,
and thee symptom should therefore give rise to smapicion of sinus
wore partetlarly antrum tenuble  The treatment of such surses
will generally be eurgical of the mfection 13 definitely proved  Jn
doubtfu) cases howeser an nspration followed by lavage with normnal
satine and culture of this flud subsequentls will often belp to make
the diagnosiy

Pathative treatment wifd include pasal insuflfations protein sihver
apphications which should probably be apphed by the displacement
method howeser simce wn many cases they do not otherwie enter
the wnuses,  Short-wave dthermy v now much used  but 14
princtpalls of value in the more acute eases whilst vacemne therapy 14
of value 1n certain eases  Palatne treatment should be tred m all
«asew other than acute ones prior ta embarking on surgeal procedures
Wore recently sulphantfamde and ita chemcal colleagues and penictthin
have alo been added nsefully to our armamentarum

Chironie non specific infection of the prostate gland appears as the
result of army experience to e more common than was previeusly
suspected and may well be suspected, when present, of acting as 8
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Sulphur —Sulphur i3 1tself pharmacologcally mert, and a great
portion of that swallowed escapes unchanged in the stools. Some of
tt, however, forms sulphides which cause irritation in the intestines
increasing penstalsis, and so the frecal output It may be this nuld
purgative action which leads to its old-established reputation as an
anti-theumatic drug. 1t 1s thought by some pharmacologists also to
have a shght duwretic and diaphoretic action which would theoretically
increase 1ts value mn this group of diseases In jts traditional form
1t was given in combination with gutacum under the popular name of
“Chelsea Pensioner ” (See chapter on Treatment of Rlieumatoid
Arthritis )

Thyroid exiract.—In certamn cases, particularly those associated
with panmeulitis or generalised obesity, or ansing within a few years
of the menopause, thyroid extract 1s sometimes of service. A quarter
or half a gran (B.I’ ) may be given twice or three times a day before
meals with a draught of water The good effect s usually ascribed
to loss of weight, but as the most potent factor in weight reduetion
brought about by thyroid medication 13 removal of fimd from the
body by diuresis, it may be wondered whether it may not be the effect
of the resuiting decrease in flmd tension in the cells of the affected
tissues which 1s the cause of the reduction mn pain in these cases (see
Chapter XXT)

Focal Sepsis

Although the modera tendency has been for some years to discredit
focal sepeis as an wtiological factor i the production of fibrositts, it
remains probable that this mechamsm is concerned in the production
of certain cases  Whether the mechanism be one of direct toxemia
with an unexplained selective action for the affected tissues, as Willeox
beleved, or whether 1t be allergic in nature, due to a slow sensxt}ﬂam}n
of the cells of the affected tissues to the specific antigen cqntnmed in
the protein disintegration products of bacteria, as Lichwitz taught,
15 at the present Juncture immaterial, since there is insufficient
evidence on which to do more than guess intc_lhgc‘ntly‘._ The 1:01?:

LI 1 U L snoas wep ce =
riah‘t]l;/eemployed to dbetermine whether root infection 1s p!etsem"nt 11:
lsflmwever, not generally realised that the really xmlwr{anl tpmth Iy
to determine whether a tooth is vital or not, since a vita '?g i
seldom found to be infected 1n this way. Radiology wxllV‘y'le‘ o
information only in cases where there is a ro‘ot-ﬁl‘)mg, whic :m "
of course, be visuabsed Where definite apical {nfecimntc‘hdc_
established, extraction is indicated on general prn:xclp‘es. :)l“ ‘shock,
sale extraction ts probebly never justified in view of ‘eenerﬂllV
toxemia and ultimate dissatisfaction which thia mens“redg Where
mduces, often fruitlessly, so far as the fibrositis is concetmfq s tondny
the sepsis is confined to the gums (pyorrheea), extractiol
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Sulphur.—Sulphur is 1tself rharmacologically nert, and a great
portion of that swallowed escapes unchanged in the stools  Some of
1t, however, forms sulphides which cause 1rntation m the intestines
Increasing peristalss, and so the fecal output It may be this mld
purga’uve action which leads to its old-established reputation as an
AT AN o . - -

1L Was givell in compination with guiacum under the popular name of
““Chelsea Pensioner.” (See chapter on Treatment of Rheumatoid
Arthnitis )

Thyrod extract —In certamn cases, particularly those associated
with panniculitis or generahsed obesity, or arsing within a few years
of the menopause, thyroid extract 1s sometimes of service. A quarter
or half a grain (B P ) may be given twice or three times a day before
meals with a draught of water The good effect is usually aseribed
to loss of weight, but as the most potent factor in wetght reduction
brought about by thyroid medication is removal of fluid from the
body by diresis, 1t may be wondered whether it may not be the effect
of the resultmg decrease in flurd tension in the cells of the affected
tissues which 15 the cause of the reduction in pain in these cases (see
Chapter XXTI)

Focal Sepsis

of certam cases. Whether the mechanism be one of direct toxemia
with an unexplained selective action for the affected tissues, as W xIIc'ox
behieved, or whether 1t be allergic in nature, due to a slow sensitisation
of the cells of the affected tissues to the specific antigen contamed
the protem disintegration products of bacterin, as Iichwitz taught,
15 at the present Juncture immaterial, sinco there is msuﬂiclgnt
evidence on which to do more than guess intelhgently. .The pom(;
at 1ssue 13 the practical attitude to be adopted by the chmicran fucge
with a case of fibromtis The sensible position would appear to .
one which inclades a thorough search forffocall mfcchon, but whic
ves critical consideration to the results of such search .
g The teeth have long been suspect in such cases and {'ﬂd“’gmlt’h) Il:
rightly employed to determme whether root imnfection is pretsen o
15, however, not generally realised that the really importan !po i
to determme whether a tooth 13 vital or not, since a vxtal'. 13 o
seldom found to be infected in this way. Radiology w:llvﬁxel o
information only in cases where there is a rqot-ﬁl]mg, whe :m be
of course, be visualised Where definite aplc:{l ]'"f“tl%ntc“hole-
established, extraction is indicated on g.eneral' pm.lclplesf, ”u o
sale extraction is probably never justlﬁgd in view of ]eenemll\'
toxemia and ultimate dissatisfaction w]uch.!]ns J'ncasuﬂil £ enere
induces, often fruitlessly, so far as the fibrositis 1s concetx'nc;1 1 torday
the sepsis is confined to the gums (pyorrhaa), extractiol y
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focus of infection which may influence the course of fibrositis
Infection may be suspected 1if as the result of rectal examination the
prostate be found to be asymmetrical, or enlarged and shghtly tender.
Several prostatic massages should be given and a bead cultured from
the third or fourth The discovery of any specific organism will
wndicate direct therapy, whilst the general treatment will include a
continuation of prostatic massage once or twice weekly, possibly
with the addition of rectal diathermy.

The cervix 18 stated by some authors to harbour infection which
may lead to fibrositis  There 15, however, no very definite scientific
evidence that this can oceur.

These matters are further discussed in the chapter on Focal
Sepais,

Vaccines

Vaceines have not been found to be of much value in the treatment
of fibrositis, although hip-serviee 13 still paid to their value in cases n
which o focus of fection ean be found. Certain writers advocate
the use of an autogenous vaccine 1 those cases i which a pure culture
can be grown from such a focus, but others, such as Buckley, state
that a mixed stock vaccine 1s likely to be of greater value, since such
patients can be presumed to be senatised and the indieation 15 for
small doses of a non-specific desensitising agent. The modem
tendency in vacemne treatment has been a progressive diminution of’
the size of the dose ad istered, and few practiti of this method
of treatment now give a larger mtial dose than 0-1 ¢ ¢. of 2 vaccme
contaming 5,000,000 orgamsms per c.c. If any generalised reaction
should occur, such as malase, pyrexia, or an increase in the seventy
of the condition, subsequent dosage should be reduyed, stnee it 18
now generally accepted that such reaction is undesirable and not
beneficial as was previously hoped. TFour or five days should elapse
beforo another mjection 1s given, and this should be reduced to at
least half of that which provoked the reaction The sigmificance of
local reaction at the site of mnjection 1s still debated. Inall probahility,
however, 1t has no specific significance but is merely tissue reaction tt;
local 1rmtation induced by the mjection. In the absence of g?ncr]ﬁ'
reaction, the dose of succeeding vaccine injections may be cnutmus')
rarced 1f so desired  If, as 15 now generally believcd,‘!10‘\}1\"?2} l?
destderatum 1s to desensitise, rather 1 N .
should generally be unnecessary tc
“working the dose up” 15 often ¢ .
practitioner

A vaceme made from the bacterial
sometimes advocated, although it 15 difficult to sce o
basis this practice can rest 3 . ’ fie
"R gl yasee pen in oge o o s 2 S
‘ protem-shoqk \efical, although
reported, whilst ;];,T,’tuborculm

empurical, effect . y fic
tol:x mixed stock vaccine, tuberculin bemg the only non-spect

flora of the intestinal canal 13
n what scientific
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< out, however, that

that the greatest
. d that an equally
good effect could in most cases be produced by other methods

Protein Shock

The travenous mjection of T A B vaccine, milk, or peptone hag
been advocated mn fibrositis for the relief of pamn w hich often follons the
WA oA f s oo S o afle L

whether 1ts use 15 Justified mn fibrositis, more particularly as the
benefical effect 1s apt to be only temporary. The intramuscular
njectton of sulphur, or such commercial products as “Aolan,” wal
be harmless and may be helpful, provided that the patient can be
confined to bed until the pyrexia has passed The probable mode of
action of remedies of this type 1s 10 temporanly altering the osmatic
value of the extracellular fluids, and so affecting the drstribution of the
intracellular water

Physical Treatment

External treatment apphed by physical methods 1s the most useful
and positive procedure at present available m fibrosttis  The methods
to be employed will, however, depend upon the condition of the
patient, who may be (1) 1n the acute phase ot (2) 1n a chronte or
convalescent stage

(1) In the scute phase rest for the affected part 1s generally

be subject-t t- s-oem-cr Y 4 R [N
honever, r
or, if it 19 ¢

For the
general me
Tesstanee
method used for this purpose s ultra-violet hight.

Once the pattent can tolerate local physical treatment heat should
be apphed, since this will reiteve congestion by increasing the local
arculatton and relax any musculer spasm which may be present
The best method of applying heat at this stage will be, in increasing
order of complexity hot-nater bottles, electric pads, radiant heat
and nfra-red rays, the last being rather more penetrating n its
effect than the others, and so devirable if the lesion 1s believed to be
deep-seated  Diathermy has lttle real place . the treatment of
fibrositis since the lesions are seldom deep enough to Ire at the level
of its mavimum effect
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As soon ag active movement by the patient is possible this must be
encouraged, particularly after apphcation of heat. The previous
enforced mmobility may hm:e led to considerable stiffness and even
ulltmm\\scular adhesions, so imtial difficulty may be encountered if
this procedure appears to lead to a recurrence of pain  Movement
must, however, be persisted with and the patient encouraged to
believe that 1t will result in a quicker return to the normal.

The next step will be to introduce massage. If 1t 18 employed too
early the patient will tend to rely upon it to effect his cure and will
be less hikely to undertake early active movement Once this has
been achieved, however, massage should be employed in an attempt
to “break up” the trigger points or nodules from which the pam 18
referred.  This may often be achieved more simply by introducing
the point of a hypodermic necdle mnto them and njecting 5-20 c.c
of 1 per cent novocaine n saline under pressure Even if this
procedure 1s successful, however, the massage will complete the
process and prevent recurrence

The patient must be encouraged to be up and about as soon as
possible, since the muscular movement incidental to this will exert a
massaging effect on the affected tissues from inside Due precaution
agamst chill or strain at this stage must, however, of course be taken,
and it is best if he remam ndoors,

{2) In the chronic phase also active movement is the keynote of
successful treatment, since 1f’ full range can be maintained, fibrositis
wall find 1t diffienit to maintan 1ts footing.

In this condition also heat 1s useful as a preparation for movement,
and for the same reasons It must not, however, be thought to be
1n itself curative in the chrome phase  Counter-irritation such as 18
afforded by procedures like huistamine fomsation or the production of
erythema by the Kromayer lamp are also often useful m much the
same Way

Mureznent must be active and progressively increased agatnst
resistance In many cases of chronie fibrositis actual muscle-wasting
will be found to have taken place 1f measurements are taken, and
unless this 1s restored to normal no cure )s hkely. The excrcises must
be swited to the part affected, and should at first be of short duration,
but frequent. Later, the duration should he increased and the
frequency decreased

‘i\[as;‘zge 15 alvo useful in this stage and should be n{lrectr{d to the
tngger points and nodules. It should be somewhat painful if 1t 18 ‘,0,
achieve 1ts object of dispersing these  Massage “to redgvelop muscles
1 useless, since nothing but movement will achieve this Cod

Local injections are also useful 1n this stage but the‘r‘esult desire
becomes increasingly difficult to aclueve as the condition becomes

nic. .
mmief gg{?eslons have occurred, as the result of poor treatment du;l"é’
the earlier stages, manipulation may be indicated. Ths ;s (}ti:
stnkingly suceessful 1 relieving chrome headache v hich results fro

oceipital fibrositis N
é‘pa treatment is useful m many cases It should be cansidered
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rationally, however, as nuplying the apphcation of physical methods
of trentmens under the best passible crreumstances for the patrent
There are certan hydrotherapeutic methods also available at many
spas which are not obtainable in most towns, ant if these are indicated
this may deternune the correct chowe of a spa  In many cases,
however, 1t seems that 1t 1s the selection of a good spa doctor, rather
than the speaific attnibutes of a particular locality, which is of major
tmportance

X-tay therapy has seemed to have but Iittle place i the trengment
of fibeosttts, 1n view of the uncertainty of its ®hology and the wide
extent af ite actrvities  The number of exposures needed to produce
an analgesic effect will alva troduce an element of danger mn such
cases,

A method of physical treatment which 1= sometimes successful in
cases of fibrositis which have proved mtractable to other methods
13 the myection of oxygen subcutaneously This has been mostly
employed 1n cases of sciatica  The rationale for this method of
treatment 1s unknown, and a theoretreal danger 13 gas embolus,
w hilst the surgieal emphysema which often spreads gradually upn ards
sometimes frightens the patient

Prophylaciic

To cure o patrent of fibrusitrs should not be our uitimate goal-—we
must also aim at preventing further attacks  The vanous considera-
tions which will enter 1nto this will include change of employment if 1t
ts thought that this was mstrumental n causing or locahung the

ng depends upon 1ts power of retaming the warm layer of air next to
the skm, but atlowing the passage of the mosture exhaled  Only
woo] or the cellular trvm - £ I8 AVE s e -
these materialy mus
as well as heat cre
erceumstances will tnaugurate chill

Funally, regular and not too strenuous exererse s advicable for the
fibrositie subjeet throughout hfe

W 8 C. CoeeMax
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CHAPTER XXIV

THE SPECIFIC ARTHRITIDES

Gonococeal Arthritis

Joint Syphilis

Tubereulous Arthritis

Pacumococeal Arthritis »

Purulent Arthritis, and the Multiple Acate Suppurative Arthritis
of Infancy

Memngococeal Arthritis

Neuropathic Arthropathies.

Dysenteric Arthritis.

Arthritis as a Complication of Other Diseases
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GONOCOCCAL ARTHRITIS

Until recent years, gonococcal arthntes was one of the tragedies
of medieine  Permanent crippling with extensive destruction of bone
wae o common sequel To-day, the introduction of pentcilm, the
sulphonamides, and fever therapy have entirely altered the outlook,
For this reason the early diagnosis of the eondition has become a
matter of great urgeney Unfortunately, 1t can also be a matter of
great difficutty It 13 common experlence that the gonococeus may be
suspected many times, without confirmation but on the one occaston
when 1t 15 not considered 1t proves to be the cawsative factor The
pomnts which make the diagnosis of gonococeal arthritie hkely are
set out m the following paragraphs, but the best way not to mtss
the diagnosis 1s to have 1t constantly in mund

The Diagnosis of Gonocaceal Arthritis

The Jastory 1s useful only when 1t 1s posttive, A unegative bustory
may be entirely nusleading It does not necessanly follow that this
1s debberate deception on the patient’s part

It 1« always said that the arthntis develops wthin three ueels of
the infection, but i1t some case» tlus perind may he considerahly
extended In one case, 1f the hstory was to be relied upon, 1t
developed six years after

The age tncidence 1s usually given as 20-40 but 1t may develop at
any age It 15 more common in males.

The process may start iz the hands, affecting many joints, and
cedema may be a marhed feature. If this 13 hnted with a vather
sudden onset, a temperature ranzing from 100° F-104° F a high
white count and a rarsed sedimentation rate, the alternative diagnosis
may occastonally be theumatie feser, or even an osteomyelitis  Very
careful exammation 1% required, as 1t may be found that the con-
dition 1% more of a teno-ynovitis than an arthnitis, and that some
of the cedematous swelling 1s nat due to true cedema but to synovial

381
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effusion into tendon sheaths This 15 very suggesttve of gonococeal
fection  After a week or two, the trouble usnally seems to settle
in one medium sized joint, generally a knee, ankle, or wrist (Fig 165)
As this occurs, the mtensity of the infection seems to die down some-
what, and the ehmecal preture
becomes more like the usual text-
book description
An alternative course 15 for
sereral medium-sized joints ta be
involved, and then gradually the
disease 13 concentrated in one.
The arthritis can be zery prn-
Sul and 1s associated later with
marked muscle-wasting. A gono-
coceal tenosynovitis 15 & common
accompaninment and  sometimes
a gonococcal perostitis  occurs.
Synovial effusions are very common
in joints and tendon sheaths.
Fia 165 The X-ray appearances are not
typreal but i expert hands may
:\ ﬂ((.?::ntof W,Z?:om::fﬂl?:ihr,usd ﬁf:;: suggest the diagnosis  Decalerfica-
rea iy tion and osteoporosis are associ-
Joint of the mddlo finger shows residual  #ted with localised destruction of
Qeformuty, but the patent has no bone This shows as an area of
symptoms intensified rarefaction associated
with erosion  The patella is often
affected New bone deposits are sometines seen along tendinous
attachments
Laboratory findings can be very helpful The gonococeal com-
plement-fixation test varies 1n usefulness, and depends a great deal
on the laboratory where it 15 performed There are two or three
important pomts It 13 positive 1n a small proportion of cases of
rheumatoid arthripts. It is negative for four to eight weeks after
fection, and m a small proportion of cases 1s always negative In
some cases 1t Temains positive for years On the whole, a positive
result 15 2 hitle more reliable than o negative one  Jf1t 1s negative
the blood 1t will seldom be posttive m the synovial flmd
In suspected cases a prostatic bead should be tested directly
and by culture The synouial jluid should also be exar]lmed
bactenologieally., This may be positive when other confirmation 18
lacking. N
Synovial flmd counts are sometimes useful. They are ne‘aY‘Y
always high with a good proportion of polymorphonuclear neutropis
The Iowest count 1s 1 the neighbourhood of 9,000.ce114 pervﬂm";
with 92 per cent polymorphs. The count 1s sometimes very a‘l’]‘“;e‘
higher, going up to such ﬂﬁg(\ilres as 130,000, Gonococel ¢
om the synovial flud. .
cultl‘;riiil gieﬁe aids };re used, most cases wall be diagnosed early ’cbl‘:'
there will still be s few where the diagnasts is hkely but eannot be
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confirmeq In theye cases g thersperyje T e
sulphon:umdes may become Necessary.,

Associateq Featureg of Gonocoeeal Tt
{’onjunclmm has beep desentes 3, Facarii

leaveg no Permaneny dama,z:e. Tt dvemm o o

oceurm 15 Per cent of cases (Com,

that “Onjunctyyy,

urethirgy, o
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the patient and his joints. General treatment ensures thi 14
the affected parts vest durmng the interim pertod i T;;)yni‘;::fl
methods of ensuring rest are used. padding, bandages and bivalved
plaster casts  Adhesions form very easily in these joints, so 1t 1s wise
to put them gently through a range of passive movement daily,
replacing the cast afterwards  Synovial effusions should be tapped.
Anlkylosts 15 not uncommon in gonococcal arthiitis
P and the sulph ides control the mfection in the great
majorty of cases. Sulphathiazole is the sulph ide of chorce ~ An
effective dase 1s 6 gm the first day (1 gm. every 4 hours) and 3 gm
on the following days (05 gm. every + hours). If blood levels are
taken (and this'is unusual to-day), the aim should be to keep up a
level of about 6-8 mgrm per 100 m! It 1s now farrly clear that the
sulphonamides are more effective if they are used with penicilin It
1s usual to give pemallin inframuscularly every three hours, the dose
is generally 15,000 umts. Some physicians now give only two doses
of penicilin a day, 100,000 units at each ijection. This does not
maintain the blood levels so satisfactonly  Venereologists feel that
penicillin sometimes tends to reduce the discharge only, and although
1t undoubtedly 1s eurative in most cases, i some 1t appears that the
mfection s stil dormant. Tn view of this the course now given lasts
a week, and this is a wise precautton The same precautrons and
contra-indications apply n the use of these preparations as in any
other condition. Although the vast majorty of cases of gonococeal
arthritis will be cured with this régime, there may be an occasional
case which 1s Teft with some disability, Some authors report cases ol
sulphonamide-resistant gonocoees 1In these cases fever therapy is
still sometimes used.
Fever therapy was the treatment of choice before the introduction
of pemelln and the sulphonamides. Ongmally intravenous T.A B
mjections of increasmg magnitude were used for producing fev'er,
Now the apparatus usually used 1s the Kettering Hypertherm The
degree of hyperpytexia aimed at vames  Some authors 1ecommend
ascertaining the thermal death rate of the gonococcus before starting
fever therapy No doubt some of the failures m the past have Leen
due to an meffectual degree of fever Probably a mummum effective
level 1s 105°. This should be given for four or five hours, and will
have to be repeated four or five times ~ Comroe suggests giving ten
hours of fever (106°-107°) at one sesston, and says 1t may be possible
m this way to cut the sessions down to one or two There 15 no duubtt
that fever therapy 1s effective 1 a proportion of cases, probably ”‘h‘“‘]
50 per cent It 1s said that this result 1s due to the direct therma
action on the gonocoecus.
Conditions of fever therapy
hospital with a tramed techmeian in
patients become restless, delimous an
convulsions No doubt 1t 15 @ very severe stram to throw ont y
individual, and if cardiovascular complications are present leb]e
contra-indicated  As anything less than the maximum permw;;est
degree of fever 1s meffoctive, 1t stands to reason that the gre

—The treatment can only be given it
constant attendance Somé

d even show epileptifor®
any
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Qiseretion has to be exerased in selecting patients for the treatment
Although most patients stand the treatment farcly well, deaths have
been 1ecorded  Even after the patient has apparently been cured
he should be followed up and watched for some months as
reerudescences oceasionally accur

JOINT SYPHILIS

Syplahtie arthntis of all types 13 uncommon Asthralgas
howerver oceur m 3-10 per cent of enses of early syphilis  Kuhns
and Feldman {1940} found a posstive Waswermann or Kahn m only
one per cent of over 1,000 cases of chronte arthrtis  In a personal
series of 507 cases, the Wassermann or Kahn reaction was only
carrted out 1n 208 cases and 1t was positive 1n 28 {13 4 per cent ), but
it must be remembered that these cases were sclected beeause it was
thought hkely that the test wounld be positive A positive Wasser-
mann does not, of course prove*' ' * : N
although 1t suggests that it may
arthntes s dithenlt to establis
desenibed, which are generally recognesed to be syplulitie

Congenital Syphilts
of h

end .
that the child refuses to move the himb, because of this the condition
15 uften referred to as pseudo-paralysis {see Miscellaneous Lestons )
There 15 tenderness and swellmg  If the cpiphysis 1 actually
separated, there wiil be detormity of joint outhne

The radeological prcture ts charactertstie with an wregular epiphy -
seal Iine, and areas of destruction tunning back mto the shatt of the
hone  Pertostitis will he seen on the Xeray The dingnous = not
dafficult, the usual stygmate of congenttal syphilis will be present
and the difheulty Wit be to separate the condition from scurvs
Scurvy does not usarlly occur il the second half of the first year of
e

Syphiliiic dactylites may appear on the fingers or toes, and
penerally affects the proximal phalany

Cludton’s jornts are usually described as a pasaless bulateral synaval
effuston of the hnees  They occur betueen the ages of s to fifteen,
and were first deseribed by Clutton wn the Lancet i 1886 Jomts
chmeally inseparable from Cluttons jouts are sometimes seen
soueh later hife

A cnse of Clutton’s ymats w later e BV Age 23 Solder
Tive months before admission left knee became stiff and swollen, ten
dass later night hnee awelled, but neither was panful A few days Jater
nastmesy of vision deyeloped 1 the left eye, whch way inflamed and watered
copronly  Fyve weeks later o simlar conditron developed m the right eye,
with svathed photopholaa )
%
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the patient and his joints. General treatment ensures this by giving
the affected parts rest duning the mterim pertod. The normal
methods of ensuring rest are used: padding, bandages and bivalved
plaster casts. Adhesions form very easily in these jomnts, 50 it 1s wise
to put them gently through a range of passive movement daily,
replacing the cast afterwards  Synovial effusions should be tapped.
Anlkylosis 13 not uncommon 1 gonococcal arthritis.
Pemerlln and thr ~1-T-=~ - - -4 v - :
majonty of cases,
effective dose 18 6 g I . , .-
on the followmng days (0-5 gm. every 4 hours). If blood levels are
taken (and this 1s unusual to-day), the am should be te keep up &
level of about 6-8 mgrm per 100 ml. It 1s now fairly clear that the
sulphonamides are more effective if they are used with penicillin, It
1s usual to give penieillin intramuscularly every three hours, the dose
1s generally 15,000 units  Some physicians now give only two doses
of penictllin a day, 100,000 units at each injection This does not
mamtamn the blood levels so satisfactonly. Venereologists feel that
penicillin sometimes tends to reduce the discharge only, and although
1t undoubtedly is curative in most cases, in some it appears that the
infection 1s still dormant. In view of this the course now given lasts
a week, and this is 2 wise precaution, The same precautions and
contraandications apply in the use of these preparations as in any
other condition Although the vast majority of cases of gonacoccal
arthntis will be cured with this régime, there may be an occastonal
case which is left with some disability. Some authors report cases of
sulphonamide-resistant gonococer. 1In these cases fever therapy is
still sometimes used X
Fever therapy was the treatment of choice before the introduction
of pemeillin and the sulphonamides. Ongnally intravenous T A.B.
‘ i ' e used for producing fever.
. {ettering Hypertherm. The
Some authors recommend
ascerlating Lie LheTinal 4eall tale ol Lne gonococcus before starting
fever therapy No doubt some of the failures in the past have been
due to an meffectual degree of fever Probably a mmimum effectine

level 18 105° This should be given for four or ﬁ\O-llA(ztl‘ am{x'\:g

s, probably apout

3 tive i roportion of eas
that fever therapy 1s effective in a prop o et thormal

50 per cent It s said that this result is due to
action on the gonococeus. .
Con«hlzonsgoj ferer therapy —The treaiment can only he gl\gzn“:
Lospital with a tramed techmician in constant nt!endnnu}:‘ it
patients become restless, delirious and cvcn‘show epl e]o" o
convulsions. No doubt it 15 a very severe strain to throw on ot
mdividual, and if cardiovascular complications are Prﬁﬂy‘nimhle
contra-indicated  As anything less than the nm\umlmﬂpccr et
degree of fever is meffective, 1t stands to reason that the g
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diceretion has to b exerciseq g <electmg batients for the treatmeny

ithough MOst pagienty stand the treatment farrly w ell, deathg have
been Tecorded “Ven after the Datient haq apparcntly been cured,
he shoylg be lowed o and wateheq o some Months 4
recrudeseenceg oOccasionally Oceur

JOINT SYPHILIS

S)plulmc arthntyg of aJ] types Uncommeon, Artllralgmﬁ,
hoy ever, oceyr gy, 3-10 per €ent of casey of early Syphulis Kuhng
and Feldmay (1940) foung 2 positive U'nsverm:mn or Kahy onl;
one per copy of over Lovo cases of chron;e arthrit;s Ina Personal
Series of g0y Cases the Wa»emmnu or Kahn reaction ypg only
cartied oqg 5 208 cases and 1t 4 Positive 1 g (134 Per ceng ) but
1t must |y remembereq that thee cases yepe selecteq because 11 %as
thought hikely thay the teqy would be Posttrve 4 POSHtive Waseer.
mann doeg n0t, of course Prove that 5 chrome arthntg g SYphilite,
although ¢ SUgsests that ¢ may be firm diagnogy of syphulitye
arthritrs difficuls ¢, establish Some chinica] entittes “yyp be
descnbed, which are generally Tecognised tq be Syphihitie

Congenyty Syphulis
Cononnint

of 1

end of thol 13 S0 painfy
tha e imb, bocayge of ths the conditiop
13 0 Svaled tg ag pseudoqnaralws (see Mx:cellancnus Lesxom)
There ;¢ tendernecs and suelling” 'y the CPiphysis g actually
Separated, thase waill be dc(ornnty of jomnt outline

he radiologray Picture 1g dmrartenstw With an wregnlay epiphy
seal ine 4 areas of destructyqp, FUnIAE hack it the shaft of the
bone Peniostygyg Will be ceen on the X, The diagneq
difficult ¢he S8al stigmaty of congensty) Yplubis " e Dresent
and the dlﬂxculty Will be ¢, separate t),e conditroy from senry y
Sy doey ot “Stally occur g g fecond haif of the gy Jear of
hfe

Syphihire dactyly,e MY appear on the fingers o toes, anq
renerally affoqqg the Proxmmgy) Phalany

('lul.’ou's)omla are usuglly deserrheq 38 8 parplegs Dilaterqy Synoviql
ffusion of the knees They oceur ety een the AZe3 of g1y 14 fifteen,
nd were first deseribeq by Clutton 0 the Loy nI8KG gy,
hnxrally INseparahle from (‘lutton's Jomnts are Semetimegy seen
ch latep Lfe

1 3
Stinesy of vy deseloped i g o ooy hich wag 1y, 10 20d 3 atore
POUly Ficey pene Jater @ vimfgy Ondition deyelope the
I marke Photophot,,
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This soldier bad been serving in West Afriea,  In the past he had suffered
from malana and scarlet fever

On examimation the following abnormahties were found T 990, brdge
of nose depressed at the base, Swelling of both knees with thickenng of
svnovial membrane and patellar tap, { of an inch wasting right thigh,
Some ltmitation of flexion and flexion-deformuty of 5°.  Eyes show mterstitial
keratitss with irregular Argyll Robert<on pupils (Miss Dollae).

Y-ray Lnees chows shight irregular decalefication

Blood examination shows 90 per cent. Hb. and 11,950 W.B C per c.mm,
with 6§ per cent. polymorphs

ESR (Westergren} 29 mm at the hour

WR and Kahn +ve CFT negative,

Synovigl flnd pH 72, W B C 12,150 per ¢ mm,, polys, 64 per cent.
Granulocyte degeneration

This patient subsequently id well under treatment so far as his jomnts
were concerned, but was only followed lip for three months

Clutton’s joints in childhood are also often associated with inter-
stitial keratitis  This 1« a helpful finding, but i« sometimes absent,
and makes the diagnosis diffienlt. Still's Disease is sonetimes
atypieal and starts in the Lnees without pain. The most helpfu)
pomt 18 that an early synovial effusion into the knees 15 uncomnion m
Still's Discase  The sedimentation rate may be raised in Clatton's
jowts and so 13 of httle assistance The X-ray appearances are near
normal, whilst decaleification may appear fairly early in StilP’s Dicease.

Tymeally, of course, the two conditions are quite unlike, ﬂlld0!§he
’ ' - s " her

positive
recoser

completely with suitable treatment R .
Secondary syplals is sometunes associated with an mhm\f,
usually affecting the knees This 1s the type which iv chmeally hke

Fio 107
A case of syphulitic penostitis
s .- - meem oA hoth Luees aré
Clutton’s e limitation of
often affe  tsare Jnvolsed,
movement 1 the history of
but this is rology, and the

infectton,
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Xeray findigs, which are usually nnmmal (hke Clutton’s jomts).
Qceswonally m case of difficulty the synowial count 1s helpful It
rarely rises above 2,000 per e em  The condition appears to clear up
with antisyphilitic treatment, and physical treatment to prevent
adhesions

Tertiary Syphilis

Some authorities say that joint lesions nre more common n
tertiary than secondary syphils This 1s probably true if the
madence of Charcot’s joints 15 cansdered A synovial form of
gummatous arthntis 1s described.  This 1s said to resemble tuber-
culous arthntis by some authors, but is usually ascociated with lttle
pamn  The pathological entity 15 established, for gummatous m-
fittration of the tissues round the jomnt extends mto the cavity and
mvolves the synovial membrane  Oceasionally the jomt cavity is
invaded by a gumma ansing 1 a neighbounng bone, and erosion of
cartilage anses therefrom It 1s said that suppuration may ensue
These Joints show httle evidence of inflammation, but the conditron
may be suspected if a monarticular arthnitis oceurs 1n an adult wath &
positive Wassermann or Kahn reaction  More work 1s required on
this ty pe of arthntis

Charcot’s Joints occur in 4 per cent of cases of tabes dorsalis
They are said 1n the text-books to be painless, but quite a proportion
are pamnful at tunes  Careful examination will reveal some sign of
tabes n the great majonity of cases, but in a few the jont condition
1teelf 13 the first sign of tabes The reaction of the pumls and the
presence of the knee jerks should form part of the examination m any
case of locomotor disorder

In early cases, and especially if pain 1s a marked feature, the
diagnosis may be difficult and the history 1s seldom felpful  The
bload and spinal flud Wassermann may be negative in some cases
The synovial flurd count may be helpful, if sufficient flud can be
obtaimed  Total cell count ranges between 1,000 and 5,000 per ¢ mm
For some reason poly morphonuclear cells usually predominate

The advanced cases showing great hypermobility, laxity of all
ligaments, and the “bag of bones” scnsation are, of course, easy to
diagnose A pont not often mentioned 15 that the condition may
be hilateral, and sometimes both hips are involved  Although the
knee 1s the usual joint, almost any joint may be affected  The X-ray
1s helpful m most cases There 13 increased density of the bones,
narrowing of the joint space and many loose bodies, with general

LU Uk uue enulely Lo 109s ot sensation  Some think trauma to the
msensitive yount 38 & feature Tt has been shown that section of the
afferent nerves to the hip joint may lead to a very stnmlar condition,
and this effect has been thought to be a factor m osteoarthritis
Possibly this factor coupled with loss of deep sensation and repeated
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microtrauma to an insensitive joint may suffice to account for the
condition, * ** e T >

Unfortr .
joints have R
and m the later stage some attempt mu); be made at fusion, expecally
1f stabihsation of the Joint cannot be effected by orthopaedie appamtu;

Syphilitic Spondylitis
This condition 15 a great ranty despite statements to the contrary.
It 15 dingnosed on certam symptoms which include pain in the
h N DR ST T e v

of syphilis must be present, and improvement under antisyphilitic
treatment  Some cases have been published with the diagnosis of
syphilitic spondylitis, based on grounds which are altogether too
slender. No personal expenence is available, The Charcot spine
shows great destruction of bone with extensive new bone formation

Tuberculous Arthritis 3

The regular pasteurisation of milk has lessened the inaidence of
tuberculous arthritis and pulmonary tubereulosis

In days when the disease was more comnton, a great point used to
be made of its site of artrcular origin. Differences were pomted out

Fia 168

Speerfic Arthritides
A caso of tubereutosts of the shoulder jaing with the normal shoulder for companton

between those cases onginating in bone and those begmnmggg
synovial membrane It seems fairly clear now that in those ca]a_
which show tubercles 1n the synovial membrane tubereulous grz;m; v
tion hissue generally occurs i the subchondral bone. = Although it
possible that changes may oceur primanly either in bone or s()i }10;%,
both are generally affected early 1n the cluncal course of the loe(.‘('lﬂ‘
Tubercles are never seen in carttlage, and probably most often
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at the site of most proltfic vascular supply, the junction of synovial
membrane and cartilgge Tuberculous arthritts must be regarded
as the local mamfestation of & systeme mnfectron with the tubercle
haullus

Incidence depends on the type of institution which publishes the
figures Rosencrantz et @l (3041) found between 3-4 per cent of
bone and jomnt lestons m a general tuberculosis hospital In an
orthopedic hospital 22 per cent of patients suffered from tuberculous
arthritis  On a general medteal service 2 4 per cent of cases were
found (Stembrocker, 1941) It 15 now generally agreed that bovine
strains are b less because of control over
darry herds and more umversal pasteurization

Distribution of tubereulous lesions. spme, 33 per cent , hup, 13
per cent , fingers, toes and long bones, 11 per cent., knee, 8 per cent ,
elbow, 4 per cent , shoulder, 3 per cent , ankle, 3 per cent , wnst,
2 percent (Rosencrantz ef al (1941), quoted by Comroe (1944))

Dragnosis

The stage of mvasion may be acute especially if 1t follows mjury,
but as a rule it 1s gradual The usval symptoms of chronie con-
stitutional illness are present malaise, pyrexia, tachyeardia and loss
of weight wath mght sweats  The local mamifestations in the affected
Jomt are pam, stiffness and doughy sweting without ffmd  **Night
starts” are common m children and muscular atrophy may occur
The constitutional symptoms may be absent 1t 1s well to remember
that 85 per cent of cases of tuberculous arthuitis are monarticular
Polyarticular involvement does not exclude tuberculosis but makes
1t unltkely  Famaly lastory or personal history may be positive for
any form of tuberculos:s, 1n a personal sertes of cases both were
disappointing

A tuberculous jornt may occur at any age, but 13 most common mn
children up to fourteen years of age  In a consulting practiee dealing
largely with adults about 2-3 cases come every year with the diagnosis
of rheumatoid arthnitts wluch turn out to be tuberculous

Pointers m the Diagnoss

1 A synowal effusion 15 agamst tuberculosis

2 The X ray appearances may be entirely normal,  Osteoporosts
35 the first X-ray sign but may iteelf be long delayed  Occasionally
areas of dense sclerosts appear m the subchondral bone alternating
with areas of decalafication, giving a hind of mottled eppearance
This 1s probably due to tuberculous granulatron tissue filing up the
marrow spaces At a later stage marginal erosion of the jomnt may
oceur {sce chapter on Radiology), loss of jomi space, and finally
wregolariy of the jomt outhne  Xoray appearances are most un-
kelpful at the time fheyt are really required, but a really gkilled
. PR v .
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microtrauma to an insensitive joint may guffice to account for the
condition, both 1n tabes and syringomyeha,

Unfortunately, anti-syphilitic freatment has no effect, and these
joints have to be treated on first principles with rest, 1mmobilisation,
and in the later stage some attempt may he made at fusion, expecially
f stabalisation of the joint cannot be effected by orthopzedic apparatus,

Syphilitic Spondylitis

This condition 1s a great rarity despite statements to the contrary,

It is diagnosed on certain symptoms which inelude pain in the
back (generally i the dorsal and cervical regions), stiffness, and other
evidence of syplulis.  Root pan may be particularly severe.

Presumably a syphilitic ostertis of the vertebra is the pathological
lesion, and X-rays may sometimes confirm this, Serological evidence
of syphilis must be present, and imnprovement under antisyphiitic
treatment. Some cases have been published with the diagnosis of
syplulitic spondylitis, based on grounds which are altogether too
slender. No personal experience is available The Charcor spine
shows great destruction of bone with extensive new bone formation

Tubsrculous Arthritis B
The regular pasteurisation of milk has lessened the incidence of
tuberculous arthntis and pulmonary tubereuloss
In days when the disease was more common, a great pomt used fo
be made of its site of articular origin.  Dhifferences were pointed out

Speerfic Arihnitides.
A tnso of tuberculovs of the shoulder jort with the normal shoulder for romparion

: PR,
between those cases originating in bone and those bLegmning ¥

synovial membrane. It seems fajtly clear now that m those cd?:
wiieh show tubercles m the synovial membrane tnberculous grs(lm; A
tton tissue generally occurs in the subchondral bone, :\kho\\g’ \0\‘“
possible that changes may oceur primanly erther in bcm? or ug novi,
both are generally affected early 1 the chnical course ol t;_e ]bcr;xr
Tubercles are never seen 1n carfilage, and probably wmost often o
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at the site of most prolfic vascular supply, the junction of synovial
membrane and cartilage Tuberculous arthritts must be regarded
as the local mamfestation of a systemrc nfection with the tubercle
bacillus 5
Incidence depends on the type of mstitution which publishes the
figures Rovencrantz et al (1941) found between 3~4 per cent of
bone and joint lesions 1 a general tuberculosis hospital 1In an
orthopzdic hospital 22 per cent of patients suffered from tuberculous
arthntis  On a general medical service 2 4 per cent of cases were

Dustribution of tuberculons lesions  spwne, 33 per cent , hip, 15
per cent , fingers, toes and long bones, 11 per cent., kuee, 8 per cent ,
elbow, 4 per cent , shoulder, 3 per cent , ankle, 3 per cent., wrst,
2 per cent (Rosencrantz et al (1941), quoted by Comroe (1944))

Diagnosis

The stage of invasion may be acute especially 1f 1t follows mjury,
but as a rule it 15 gradual  The wsual symptoms of chrome con-
stitutional 1llness are present malalse, pyrexia, tachycardia and loss
of weight with mght sweats  The local manifestations in the affected
Jomt are pain, stiffness and doughy swelling without find  “Naght
starts” are common i children and muscular atrophy may occur
The constitutional symptoms may be absent  14)s well to remember
that 83 per cent of cases of tul arthntis are 1
Polyarticular 1nvolvement does not exclude tuberculosts but makes
1t unhikely  Famuly history or personal listory may be posttive for
any form of tuberculosis, 1 a personal semer of cases both were
disappointing

A tuberculous goint may occur at any age, but 1s nost common in
cluldren up to fourteen years of age  In a consulting practice dealing
largely with adults about 2-3 cases come every year with the diagnosis
of rheumatoid arthritis whieh turn out to be tuberculous

Pomters 1n the Diagnosis

1. A synovial effusion 13 agamst tubereulosis

2 The X-ray appearances may be entirely normal  Osteoporosis
1s the first X-ray sign but may itself be long delayed  Occasionally
areas of dense sclerosts appear 1n the subchondral bone alternating
with areas of decalaifieation, giving a kind of mottled appearance
Tlns 18 probably due to tuberculous granulation tissue filling up the
marrow spaces. At a later stage margimal erosion of the jomt may
occur (see chapter on Radiology), loss of jont space, and finally
irregularity of the jomnt outline. X-ray appearances are most un-
helpful at the time they are really requmed, but a really skilled
radologist will often be able to warn at an early atage. not so much
perhaps because of what he sees, but hecause ather appearances are
absent which are cammon in the other types of arthritis,
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3. A Mantouz or Von Pirquet Test may help of it is negative A
positive test means nothing in a patient over 4-6 years old

4+ A dagnostic arthrotomy with examination and culture of the
aspirated flud may be helpful. Guinea-pig tests should be carmed
out. but the six weeks’ delay in getting an answer is rather baftling.

5 A dwagnostic biopsy of synovial membrane has heen very
popular 1 the past, and no doubt 1s very helpful in cases where a
positive diagnosis cannot be made, but the sinuses which may form
after such a measure should make it a last resort It should never
be undertaken i children.

6 Sometimes “night starts” help. As a rule these come late
becauce they ~=n - 4matoue v v e s )
sometimes th

7 Never f
in the shape of glands or lung signs. It scems reasonable to say that
a chest X-ray should be taken 1n etery case of arthntis m which the
diagnosis 1s 1n doubt

Treatment of tuberculous arthritis 15 an orthopedic problem.
So much depends on whether the lesion is extra-articular or intra-
articular in the first place, that an orthopeedist should be consulted
immediately the diagnosis becomes likely

Pointers with regard to Tuberculosis of the Hip Joint

1, This type 1s almost confined to children

2 The pain s often felt 1n the knee through the obturator nerve.

3 The ip joint 15, however, often tender on pressure, and the
muscles round 1t are in spasm

4. An actual swelling over the hip may often bescen

5 Orthopxdic surgeons now try to diagnose thcv condition before
the stage of flexion, abduction and external rotation o.f the tlngh
This 15 dafficult, as children often come for consultation with ths sign
already present .

6, Burns and Eilis (1939) describe three early X-ray changes
(@) rarefaction of the bones forming and round the jont, {b) !:n
mdefimte bony outline to the jomnt; (c) loss of jont space cue to
eroxion of cartilage b " N

7 Biopsy should never be performed.

Treatn{:ag,t 15 mostly currﬂed out by orthopeedic or specmlllj:
surgeons and 11 special institutions  In the early stages much may
done by rest, hehotherapy and cod-liver oil

TUBERCULOSIS OF THE SPINE (POTT’S DISEASE) A

1s the commonest form of tubereulous bone and jont dxseaste,) an
is most often found m the lower dorsal spine (over 50 per CE;I S or

The commonest site of ongin 1s the body{ of o vertebra, ?’m [< e o
two vertebre may be involved, but occns'wnnlly the surf ﬂ‘ff‘:d(l‘?
vertebra may be attacked, and 1f the posterior surface ’q'jl‘?vonnterwf
signs and symptoms may simulate a spinal tnmogr. tl:vertebml
surface ig, however, more commonly attacked n 1ntes
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dise may apparently be mvolved early m the course ot:‘the disease,
but Burns and Ellis {1939) say that the “fading away” of the disc
seen i X-rays 13 due to interference with its nutrition, because the
two metaphyses on each side are diseased

The syndrome 15 fairly easy to diagnose The child (the disease
15 far more common 1 children) develops an anknard gatt, the spine
18 sttff and panful to move, there is weakness in the back, and the
pain is most marked at mght  Hyperextension of the hips (w 1th the
patient prone) reveals extensive muscle spasm in the spne,  X-ray
appearances are diffieult of interpretation  Rarefuchon of the hodies
of one or more vertebre appears first, blurring of the upper or lower

Fig 169

Xeray showng decaloification of ome hp This was
mistaken at one time for tuberculous arthrits, but has nn
Toul reromblance

edges of the bodies appears somewhat later, and mn some cases the
* fading away” of the wtervertehral disc 13 a feature.

Osteochondritts of the spme usually affects one vertebra only,
and this becomes wedge-shaped, but the mtervertebral dises are
mtact  Both anteroposterior and lateral views of the spine are
necessary and the very best radiological techmgue

The tuo complications which commonly oceur are paraplegia
and the formation of a cold abscess The absess may remamn
localised to the anteror portion of the spine behind the common
hgament, feading to ihe “aneurysm” phenomenon of Ghormley and
Bradley (1928). Erosion of the bodies of the vertebre takes place
as i the case of aortic aneurysm, leaving the dises mtact  Altes-
natwvely and more commonly the abscess may beeome a psoas abscess
or 2 vetropharyngeal abstess  Eroson of the bodies of the vertebra
leads to the typical “angulation” of the spine, and oceasionally this
may be the first sign.

Paraplegia follows the usual hnes of such a condition and vecars 1n



390 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

3. A Mantouz or Von Pirquet Test may help if 1t is negative A
positive test means nothing 1n a patient over 4-6 years old

4. A diagnostic arthrotomy with examination and culture of the
aspirated flud may be helpful. Guinea-pig tests should be carried
out, but the six weeks’ delay in getting an answer is rather baffing.

5 A dagnoste biopsy of synovial membrane has been very
popular 1n the past, and no doubt 1s very helpful 1n cases where a
positive diagnosts cannot be made, but the sinuses which may form
after such & measure should make it a last resort. It should never
be undertaken mn children

6 Sometimes “mght starts” help As a rule these come late

. B . W e bt

erther

- that

[ h the

dragnosis 1s 1n doubt

Treatment of tuberculous arthrmtis 1s an orthopwedic problem

So much depends on whether the lesion is extra-articular or intra-

articular 1n the first place, that an orthopedist should be consulted
immediately the diagnosis becomes likely.

Pointers with regard to Tnberculosis of the Hip Joint

1 Ths type 1s almost confined to children.

2 The pain s often felt i the knee through the obturator nerve

3 The hip jont is, however, often tender on pressure, and the
muscles round 1t are 1n spasm.

4. An actual swelling over the hip may often be seen.

5 Orthopadic surgeons now try to diagnose the condition before
the stage of flexion, abduction and external rotatron of the thigh
This is difficult, as children often come for consultation with this sign
already present R .

6. )B‘In)rns and Ellis (1939) describe three early X-ray changes:
(a) rarefaction of the bones forming and round.t'he Joint; {b) ?;I;
indefimte bony outhne to the jomnt; (c) loss of jont space due
erosion of cartilage ) b . 4

7 Bropsy should never be performed.

’I‘reatnfegt 15 mostly carr}c(l out by orthopadic or lspccxa}lgg
surgeons and tn special institutions  In the early stages much may
done by rest, heliotherapy and cod-liver ol

TUBERCULOSIS OF THE SPINE (POTT’S DISEASE) . "

Is the commonest form of tuberculous bone and ,:nnc dx:enzo,)n
18 most often found in the lower dorsal spine (over 50 per u‘(;‘o.ne o

The commonest site of origin 1s the body‘af a vertebra, .;n 1 one
two vertebra may be invelved, but uccus}onally the sur 'Z‘I:V'Ed the
vertebra may be attacked, and if the posterior surface “'i"l“e e o
signs and symptoms may simulate a spinal tumour. t;rvcnobrﬂl
surface 1s, however, more commoniy attacked An mn
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disc may apparently be nvolved early n the course of the discase,
but Burns and Ellis (1939) say that the “fading away” of the disc
seen 1n X-rays 13 due to interference with ste nutrition, because the
two metaphyses on each s:ide are diseased

The syndrome 13 fairly easy to diagnose The chnld (the drease
1s far more common 1n children) develops an awhuward gait, the spme
1< stiff and pamnful to move, there 1s weakness mn the back, and the
pain 1s most marhed at mght  Hyperextension of the hips (wltll the
patient prone) reveals extensive muscle spasm n the spme  Xeray
appearances are difficult of interpretation  Rarefaction of the bodies
of one or more vertebre appears first, blurring of the upper or lower

Fie 169

Xersy showing decalcification of one hip This was
mstelen at ono time for tuberculous arthrty, but has na
roa) yesemblance

edges of the bodies appears somewhat later, and 1n some cases the
“fading away " of the intervertebral disc 15 a feature

Osteochondrntis of the spine usually affects one vertebra only,
and this_becomes wedge-shaped, but the itervertebral discs are
intact Both anteropostertor and lateral views of the spme are
necessary and the very best radiological techmque

he fwo complications which commonly occur are paraplegia

and the formation of @ cold abscess The abscess may remain
localised to the anterior portion of the spme behind the common
ligament, leading to the “‘aneurysm” phenomenon of Ghormley and
Bradley (1928) Erosion of the bodies of the vertebra takes place
as 1u the case of rortic ancurysm, leaving the dises intact  Alter-
natively and more commonly the abscess may become a poas abscess
ov a retropharyngeal abscess, Erosion of the bodies of the vertebra
leads to the typieal “angulation™ of the spme, and occasionally this
may be the first stgn

Paraplegia follows the usual lines of such a condition and oceurs in
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3 A RJMantoux or V'on Pirquet Test may help if it 15 negative A
positive test means nothing m a patient over 4-6 years old.

4 A diagnostic arthrotomy with examination” and culture of the
aspirated fluid may be helpful. Guinea-pig tests should be carred
out, but the six wecks’ delay in getting an answer is rather baffling.

8 A diagnostic biopsy of synoviel membrane has been very
popular 1n the past, and no doubt is very helpful in cases where a
positive diagnosis cannot be made, but the sinnres which may form
after such a measure should make 1t a last resort. It should never
be undertaken 1n children

G Sometimies *mght starts” help. As a rufe these come late
because they are due to the two rough ends of the bones meeting. but
sor b

m
ac .
diagnosis 1s 1n doubt

Treatment of tuberculous arthntis 1s an orthopedic problem
So much depends on whether the lesion 13 extra-articular or intra-
articular 1n the first place, that an orthopardist should be consulted
immediately the diagnoss b likely.

Pointers with regard to Tuberculosis of the Hip Joint
1. This type is almost confined to children,
2. The pain 1s often felt in the knee through the obturator nerve.
3 The lup jomt 13, however, often tender on pressure, and the
muscles round 1t are i spasm.
4 An actual swelling over the hip may often be‘ seen.

1iran Lafare

already present. .
6 )]Y.’»urnq and Ellis (1939) describe three early Xeray changes

(a) rarefaction of the bones forming and 1ound the joint, d(b) i‘“
indefinite bony outline to the jomt; (c) loss of joint apace due to
eroston of carhla.geld b comed
1 v should never be performed. "
';regt‘x(g):gtsis mostly carrir:zd out by orthopedic or speclz{lnbef
surgeons and 1n spectal nstitutions  In the early stages much may
done by rest, heliotherapy and cod-Jiver a1l

TUBRERCULOSIS OF THE SPINE (POTT’S DISEASE) . "

Is the commonest form of tuberculous bone and joint dncnste,J 2
1s most often found n the lower dorsal spine {over 50 per u:fane or

The commonest site of origin is the body of & vertebra, x;nc e
two vertebr may be involved, but occa-;.mnally the suri :[:ed e
vertebra may be attacked. and 1f the posterior surface “1"‘1‘1‘; e enor
signs and symptoms may simulate & spinal tumour. e et
surface is, however, more commonly attacked An in



THE SPECIFIC ARTHRITIDES 3901

dise may apparently be involved early 1n the course of the disease,
but Burns and EIls (1939) say that the “fading away of the dise
seen m X-rays 13 due to interference with 1ts nutrition, because the
two metaphyses on each side are diseased.

The syndrome 15 fairly easy to diagnose. The child (the disease
13 far mote comman in children) develops an awkward gait, the spime
15 stuff and painful to move, there 1s weakness in the back, npd the
pam 1< most marked at mght Hyperextension of the hips (with the
patient prone) reveals extensive muscle spasm mn the spine X-ray
apprarances are difficult, of interpretation  Rarefaction of the bodies
of one or more Vertebrae appears first, blurrtng of the upper or lower

Fre 169

Xray showing decalefieation of one hip This was
mistaken at one tume for tubereulous arthritis, but has no
real resemblance

edges of the bodies appears somewbat later, and 1n some cases the
*fading away " of the intervertebral disc 1s a feature

Osteochondritis of the spine usually affects one vertebra only,
and this becomes wedge-shaped, but the intervertebral discs are
mtact Both anteropostertor and lateral views of the spine are
necessary and the very best radiological techmque

The two complications which commonly occur are paraplegia
and the formation of a cold abscess The abscess may remawm
localised to the anterior portion of the spine behind the common
Ligament, leading to the ““aneurysm’’ phenomenon of Ghormley and
Bradley (1928) Erosion of the bodies of the vertebrre takes plare
as 1n the case of aortic aneurysm, leaving the discs intact. Alter-
natively and more commonly the abscess may become a psoas abscess
or a retropharyngeal abscess  Erosion of the bodies of the vertebre
leads to the typieal “angulation™ of the spine, and oceasionally thys
may be the first sign

Paraplegia follows the usual lines of such a condition and oceurs in
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about 20 per cent of cases Butler and Seddon (1935) have studiec
the wmtiology and prognosis of paraplegia in Pott’s Disease and have
mtrodaced a clasafication based on the time relationship of the com-
plheation to the mamn disease  From this data they have provided
a very useful scheme of treatment. Reference should be made to the
ongmnal work, which 1s also fully desenbed by Burns and Ellis (1939)

Fia 170

Secondary depo-its m tn2 spine n 2 2230 of bronchial
ecarcinoma
40
Pulmonary tuberculosis 15 sard by some authors vto octcurnilﬂ‘S o
per cent of cases, this figure 1s probably too ligh YWhen 1t oc

tie
* ints represents a diagnos!
on the]X-rays Those Cgﬂslfs
) v aliae joints must b€
vhich show positive X-ray signs In the S2cxo-1 ot
;‘ﬂ;;cfully sepgr«lted from cases of ankylosing spondyhtrs with &
“gacral focus” (see chapter on Ankylosing Spondy{lltls)
In a large series of cases of Pott’s Disease healing occ

per cent. of cases.
Treatment is general and ortho

urred 1 33

padic.
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Tuberculosis Dactylitis 15 mostly seen 1 children, just as tuber-
culosis of the knee jomnt and sacro-iliac joints 15 mostly seen m adults.

PNEUMOCOCCAL ARTHRITIS

The secondary type 1s a rare complication of lobar pneumoma
but most specialist physicians see one or two cases a year

Chincally, arthritis develops in one of two ways  On the second or
third day of a case of lobar pneuvmonia pam, swelling, heat and stiff-
ness develop m one or more joints,
usually the knee, elbow, wrist, or
ankle  Limtation of movement
and penarticular swellng are
marked features and synovial effu
sions are sometimes seen At this
stage the typieal leucocytowis ap-
pears, ranging from 12,000-20,000
cells per ¢ mm  The usual phyical
signs and constitutional evidence
of pulmonary consohdation are
pre<ent, the pulse respiration ratio
has fallen to 3 to 1, or 2} to 1, and
the patient presents the cyanosed
flushed appearance typical of the
discase At this stage the diagnosis
1 obvious and the effect of sul-
phonamide therapy 15 usually just
beginning to be felt Rheumatic
nodules are, of course, absent Resdual deformuty m 8 case of

pneumocnceal  arthrits  About 10

Alternatively, the arthnitis may  yougagon of fievion seaamed, but
antedate the pulmonary signs by there were no symptoms
24-48 hours, but not as a rule
longer In this case the arthritis may sometimes be polyarticular so
that a streptococcal arthmtis may be suspected Within a day or
two. however, the position becomes quite plain as the fully developed
pictute of pneumonta appears

Treatment 1s amportant  The joints should be immobilised, hut
put through a range of movement each day The routine treatment
of pneumonta 1s with one or other of the sulphonamides, but this will
not by itself prevent the appearance of arthritis  Directly the com-
plication appears the jounts affected should be injected with penicaiilin
About 500 units 13 & suitable amount for the knee joint and may be
repeated. Pemcillin may also be given systemically 1in combination
with whatever sulphonanmtde 15 being used, and 1t certamnly seems
as1f this combination 1s more effective than either agent by itself

With this régime the great majonty of cases recover full function
of ther joints

Pnimary Pneumococcal Arthritis is very rare, but it does occur
‘The diagnosis 1s difficult but may be suspected m a patrent with
severe constitutional symptoms and the mvolvement of a single yoint.

Fre 1T
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The routine X-ray and laboratory examinations are helpful, but the
diagnosis must be clinched by culture of the pneumococcus from the
Jomt or blood. The difficulty here is the delay that must ocenr
before this can be done. The differential diagnosis usually lLes
between a gonococeal, tuberculous, purulent, or pneumocoecal
arthritis, depending to a great extent on the severity of the infection
and the type of patient. In view of the great damage that may accrue
to a jomnt if treatment 1s long delayed, 1t is usual to treat these border-
line cases with penicillin and the sulpk mides. In g
some cases of primary pneumococcal arthritis may be missed, as the
joint becomes sterile 1n a short time, and cultural confirmation 1s
lacking

PURULENT ARTHRITIS

The common organisms are the staphylococeus and the strepto-
caceus, unusual ones are the pneumococeus (already described),

the A .
an effusion and local cedema. A leucocytosis of 15,000-30,000 cells
per c.mm, 15 usual. The joints commonly affected are the hip and
the knee, and clhildren are more often affected than adults

Apart from trauma, these Joint infections are usually secondary
to a mastord infection, furunculous, or mnfected tonsils, but they may
be primary or associated with a generalised septicceniia with no known
focus i
The diagnosis and wtiology are usually confirmed by jomt
puncture, and this should be done (with aseptic precautions) at an
early stage

Treatment may have to be surgical, but physicians should be
aware of certain facts with regard to chemotherapy. .

Sulphonamides —After absorption the sulphonamides pass rapidly
wnto the articular fluds The exact coneentration obtamed 1 'the
fluid 18 not accurately known and probably varies with the prcpnraahon
admimstered Tt i3 likely that sulpbadiazine is the T of
choice, as not only does 1t belong to the more active class, butfx(s
penetration into the cerebruipmallﬂulld Lprobably some measure of 1<

netration into Joints) 1s relatively gl .
e Slreptamyczn.}—Stre’ptomycin pronuses to be a very useful adyu::n:
to pemallin as 1t 1s markedly active agamst gram-negative bacten
s well as gram-posttive bacterta

- It “ou%d aplpear from the results of Z{ntel et al (1915]‘:;;32
streptomyein probably appears n joint fluids after intramus inéu
admumstration  These workers found that though the diffusion o
the cerebrospinal flud was not rapid, the substance appe;irai;:ln';c
pleural and pentoneal fluids of cases with cffusions in bacter
concentration following intramuscular administration. 00 umts of

Heilman et al (1945) have admmistered up to bl(l",t” “eno)“nrd
streptomyemn (in 10 ce¢ of salne) ntrathecally without un
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result. go that the substance can almost certainly be used by intra-
articular injection

RBalbort ef @l have shawn that penteilin mjected intramuscularly
13 found 1 patients with jamt effusion in equal quantities n the
effusion and the blood  The pemouihn jont levels falls a good deal
less slowly than does the blood level MecAdam e al. (1945) showed
that a dose of 100 000 untts a day iptramuscularly was sufficient to

Fra 372
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40 X ay showmg the end rosult of a
puralent arthesti This jomt sas the

Furglens arthrites This gomt had bren
the mte of & pyonrthrosis 20 vears hefore

The rartilage ks hren partly dostroy ed—

the pancy are mswng amd the contour of

fhe hone aw unusum)  Functionalty thi
was 8 ¢ ety good jomt

subject of an acute streptococeal arthritis
3U yoars beloro this picture was taken

fair smount ot movenent st 1emamed
But the ot wss pamtul aftes an arcident

produce and mamtain an adequate bacteriostatic conecentration in
the jomt flud of four out of five cases of septic arthntis  Thes
also observed that in joints of persons suffering from <eptic arthritis
a single injection of 23,000 units mamntamed a bacteniostatic con
centration for two days

A constderation of this work mahes 1t evident that the effect of
chemotherapy in acute suppurative arthritis may be of the greatest
pasvible importance

MENINGOCOCCAL ARTHRITIS
It 1s becoming elear that the menimgococens may produce artiewlar
and other locomotor lesions under @ tariely of errcumstances, and these
fe jonts will be ¢ @ under two heads, those oreurnng
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during the course of menmgococeal meningitys and those found in
chronic meningococeal septicemia,

The Articular Lesions of Cerebrospinal Fever
4s m so many other acute infective fevers, the disease may
. . - B
?

remam mn doubt. Such a period lasts a vanable time, and the
appearance of meningeal signs and a rash usoally settles the question.
Tlus sequence of events does not always occur and in epidemics
zfl‘bortn'e forms are well recogmised, as also 1 the chronic septicenie
orm

If the fully developed meningenl syndrome develops, accompanied
by the characteristic headache, vomiting, neck signs and rash. an
arthntis may appear as @ complication. Since the introduction of the
sulphonamides the arthnitis 1s not so severe as 1t used to be, and
generally clears up completely Nevertheless an effusion which may
be purujent sometimes occurs and the joint may be red and tender.
This condition will not be easily confused with the joint pains which
sometimes follow the use of the sulphonamides (sulphatoxic arthutis),
as they are not as & rule accompamed by effusions of any magmtude,
and clear up when the drug 1s withdrawn. In a serles of 74 cases of
meningococeal meningitis seen over five years, an arthritis of the type
described developed m 3 cases, so that 1t 15 uncommon. In one
severe case seen in the country, an intra-articular ingection of penicillin
into the right knee cleared the condition up in forty-eight hours, so
far as the acute signs were concerned. The routine treatment of an
aente arthritis must be observed

Chronic Meningococcal Septiccemia
As already mentioned, these cases may oceur in the course of an
epudemzc, but they may also occur sporatically el
Stott and Copeman (1940) described a series of cases ® lxlll‘ h
occurred dunng an_epidemic of cerebrospinal fever amongst t ;e
troops in France They describe the symptoms as headache, mu<:le
and jont pams and effusions, termittent fevgr, and a 5‘{!{“ r;tl:‘.
often purpurie, which was tender This rash is Tather pr? e e
nature and may consist of papules, macules, or even rmdfu es L
tenderness 13 a farly constant feature, and the spots o te‘l; c:ons
hmorrhagic centres, they usually fade on pressure. Jowmt cd’:é:w'
sometimes occur  Copeman’s view 1s that this 18 a common dr fe\'er’
but that 1t 1s frequently msdiagnosed, generally as rheumam;iuem
or mfluenza, or as erythema nodosum when the rash lls con hert.
The blood cultures of nearly all cases are positive for the :xlni:-fo:ﬂf
cocens The sulphonumlde(si will clear up the condition in twenty
1ven in adequate doses 3
hcuﬁlg %s undoubtegly a condition which should be borne ;r;‘:':"fl‘_fr
for apparently 1t has a chronie tendency, and no great capacit}
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self-resolution  Looking back, a good many puzzling cases may
have been of this nature

THE NEUROPATHIC ARTHROPATHIES
~ L s 14m 1o ek feam enbiefrobpmle sanannted for

. . . L *1n the
o DR - el be It

: o e e ts may

T 1cs and

syringomyelics never develop jownt trouble {see p 387)

Some people think that occupation and use may determune the
site of the jont lesion, for nstance, a blacksmith would develop
trouble 1n the arm jownts

Syringomyelia 15 associated with other trophic changes such as
overgronth of a hand (cheiromegaly), and X-rays confirm that the
bones may show greatly increased density and enlargement or, on the
other hand, rarefaction The joint lesions generally correspond with
the spinal ones. and 1n those unusual cases where joints of the lower
lmb are concerned the spinal cavities are usually, but not always,
found m the lumbar region of the cord Perhaps interference with
articular sensation, coupled with the unwitting trauma which may
follow, partly accounts for this type of neuropathic jomnt

The pathological changes melude erosion of cartitage with bony
destruction, closely followed by mtense hony proliferation and
exostoses The joints are usually painless, whereas Charcot’s joints
ate sometimes pamful The diagnosis presents httle difficulty, the
muscular atrophy, site of the lesion and the dissociated anmsthesia
make it plamn  In the same way Argyll Robertson pupils and absent
knee jerks pomt the way to the Charcot jomnt

THE ARTHRITIS OF DYSENTERY

Arthnitis has been well recogmsed as a complication of dysentery
for many jears, and although 1t may accompany erther the amcelnc
or the bacillary forms 1t 1s usually associated with the latter In
erther case 1t usually follows closely on the parent disease

The proportion of cases which develop arthntis 13 variously
estunated at from 0 3 per cent to 10 per cent , a far estimate 1s about

2 per cent

The knee 18 the joint prinapally affected, but occasionally the
elbow 15 mnvolved  On rare occasions the up has been reported as
the only jomt affected

The symptoms and mode of onset are so variable that no general
deseription can be given Sometimes the onset )5 acute with re-
crudescence of pyrexia, on other occasions the arthritis slowly develops
without much n the way of symptoms except local pain and dis-
abiity  Effusions are varable, m the acute cases they are seen,
and bacilh of the dysentery type have been cultured from them

(Dudgeon, 1019)  In the more chronic cases they do not occur

Most authorities agree that the jonts resolve completely, but
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m the recent war a good many cases have been returned from the
East with considerable pam, disability and hmitation of movement,
Presumably many more have recovered and cantinued their Army
career

Most observers regard the condition as allergie in origin, as
evidence of direct infeetion m the joint is so rare, but i chrome cases
little collateral evidence can be obtamed of allergy, so that mconiplete
resolution of an infected joint seems on the whole more Tikely.

Treatment at this stage 15 most unsatisfactory, and general
prinaiples must be followed

This chapter has mneluded so far only those eondittons tn which the
connection of the arthritis with the mam disease 18 sufficently close
to Justify the title of “speaific” arthntis The remainder of the
chapter will deal with syndromes in which a close relationship 1s
partly or entirely Iacking, but in which, nevertheless, arthritis occurs
1n such a proportion of cases as to make 1t likely that more than a mere
accidental association exists

ARTHRITIS AS A COMPLICATION:OF OTHER DISEASES

B. COLI INFECTIONS
These wnfections, especially affecting the genito-urinary tract, are
undoubtedly very common In the study of any series of syndromes
1t would be natural to meet cases with an associated coltform pyelitis
Talking full account of this fact 1t still seems that these mfections are
found 1n an abnormal number of cases associated with arthnbis
The following abbreviated case report may give an ndcation of the
crreumstances i which such infections may occur:
JF Age26 & Soldier
Adnutted to hospital June 24th, complaining of pan and frequency of
mictuntion T 102°, P96, R 20  Exammation of the urine showed many
. By . 7T Ot The physical examuna-
| a straight X-ray of the
anemia was found, and

.ot . e . t
the ES R (Westergren) at one hour was 4} mm 't}'il—li\‘gjoj:: Of.ianc:lh :

It was,
e rose to
val flud
e Two
eturnerd
m The

b . . -t about,
vl SO .
the Army B
dary to the [
It seems likely that the arthrrtrs was secom
infection, either w%’th or without an allergic factor B coh mfetelctr\lt;g‘S
are also commonly assoctated with frank cases of rheumatoid arthntis,
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and the tno diseases may either synchrontse (not very commonly)
or the pyehtis may occur during the course of the arthntis and

may entirely reheve
ed n favour of the

UNDULANT FEVER

This fever bas a romantic history It starts with the proneer work
of David Bruce and s wife i Malta in 1883, eulminating n their
discovery of the role played by goat's mlk in the propagation of Malta
Fever, and the estabhishment of the specificity of what was then called
the Mierococcus Melitensis 1 1893 It 1s continued by the work of
Bang of Copenhagen and Helmholtz, the phystologist, who starting
work n 1896 studied abortion 1n the cow, and n 1906 found a
specific microbe and called 1t Baaillus aborfus  In 1809 the specific
agglutimns to this organism were found 1n the blood serum  To a
large extent the romantic side came to an end with the work of that
billiant Amencan, Ahce Evans, who showed that micrecoccus
melitensis was a baaillus and cnlturally nearly mdistinguishable from
B abortus The antibodies in both cases were, for all practical
purposes, interchangeable (John Eyre 19%3).

The symptoms are headache, anorewia. general fatigue of a pro-
nounced type and general muscular pains  Arthntis 1s said to oceur
i 25 per cent of cases and, most importantly, may be the precenting
symptom for a long time  The charactenstic “'undulant” fever is not
afways present, and even when it is, cannot ahways be distingmished
from remittent and mtermittent pyrexia due to many other causes
A papular or urticarial rash may be found

The dragnosis 13 dinched by the serological tests and blood culture
In chronie cases the agglutinin reactions may Le unrebable (Huddleson
1943)  Skin tests {(which become positive rather late in the disease}
are made with Brucellergin, a protein nucleate sclution which has
superseded bhacterial filtrates

A hver-broth culture filtrate was tntroduced in 1939 and called
Brucelin  After stertlity tests 1t 1s given by mjpection mn the treatment
of the disease  Accordmg to Benming (1946), 70 cases out of 78 were
improved with ths treatment alone, but 1t produces marked reactions
and may not be entrrely safe,

Dalrymple-Champneys {1938), who has done a tremendous amount
of work on this subject, takes the view that it 15 anly bovine mfection
aud B abortus which need be feaved in this country  The poraine,
capnine and ovine forms do not occur

A few cases have been reported in which undulant fever has been
associated with weakness and low back pam (Bishop, 1939)  Limita-
tion of spinal movement is present and the X-ray shows destruction
of one angle of a vertebra with a sclerotic edge to the lesion  The
mtervertebral dise ts sntact  The lumbar spine only 13 affected
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mn the recent war a good many cases have been returned from the
East with considerable pan, disabibty and hmitation of mavement
Presumably many more have recovered and continued themr Army
career

Most observers regard the condition as allergie in ongm, as
evidence of direct infection in the joint is so rare, but in chronic cases
httle collateral evidence can be obtained of allergy, so that incomplete
resolution of an mfected jomt seems on the whole more Iikely.

Treatment at this stage 15 most unsatisfactory, and general
principles must be followed.

This chapter has mcluded so far only those conditions m which the
connection of the arthritis with the mam disease 15 sufficiently close
to justify the title of “specific’” arthritis The remamder of the
chapter will deal with syndromes in which a close relationship 13
partly or entirely lacking, but in whieh, nevertheless, arthnitis occars
m such a proportion of cases as to make 1t likely that more than a mere
accidental association exists.

ARTHRITIS AS A COMPLICATION-OF OTHER DISEASES

B. COLI INFECTIONS

These infections, especially affecting the genito-unmnary tract, are
undoubtedly very common  In the study of any series of syndromes
1t would be natural to 1 . D
Talang full account of
found m an abnorma
The following abbrevia
eircumstances 1 which such infections may oceur:

JF Age2 g Soldier .

Admitted to hospital June 24th, lamning of pam and frequency of
m)ctur?;‘:on T 102“1,) P96, R20 Examnation of the urime showed many
pus cells, and after two attempts B colt was cultured  The physical e‘(an;m;-
10n was negative, neither kidney was palpable, and a straght Xeray of ¢ ;
abdomen showed no caleulus A mild secondary anmmua was found, ﬂl:
the ESR (Westergren) at one hour was 40 mm A diagnosts of_\atca:
B colt pyelttis was made and the patient was put on Vsulphommldes o ,lq
end of three weeks he was symptom.free, and the urine was normal :\Elo
decided to discharge hum next day, but that mght the temperature rirﬁ b
101° and the right knee became tender, swollen and pamful S)X’{\cvxa d
count was 12,000 cells per ¢ mm but the flud was sterile on cu urez o
days Inter the genito.urmary symptoms returned and theApy"u::ix:i u Tre

The

Xer ut,
om

the knee never completely resolved, and the solUlel 1w LU n v e

the Army .

It seems Likely that the arthntis was seccmdaq{S to 1thle Eae
infection, elther with or without an allergie factor cto ‘d :rthnllsy
are also commonly assoeiated with frank cases of rheumatols
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Perhaps 1t should be added that the sulphonamides (given with
due precaution) are successful in a number of cases.

Thns matter has been considered at some length as cases of this
type are occasionally seen in this country, and it is quite easy to
forget undulant fever as a possible cause, especially if the patient is
seen during an apyrexial period.

SCARLET FEVER, RUBELLA AND DIPHTHERIA

About 2 per cent of patients with scarlet fever develop some form
of jont trouble  About the tenth day pain, tenderness and sometimes
swelling occur, generally 1n a knee. This condition mAy resolye m
the course ~ ) . ’
arthritis
may be he
the numbe
from an attack of scarlet fever. Some authors have deseribed a
polyarthritis as one of the complicattons of searlet fever.

Rubella has recently been the subject of study from the point of
view of its locomotor complications (Bennett et al , 1940).

In 1940 there was a sizable eprdemic of rubella in England, and
this also affected the Services in France. Bennett and Copeman saw
more than 300 cases in an Army hospital w hich was made the clearing-
station for the BE F 1n France They found cases with locomotor
symptoms which ranged from muscular pains (which themselves have
been considered uncommon n rubella) to symptoms of arthntis
renumiscent of rheumatic fever. Jont effusions were encountered m
a number of patients and in one case (subsequently transfersed to
another hospital) follow-up mquries elicited the information that'the
case was regarded as one of sub-acute rheumatism ‘_md‘ cm"ﬁlflf

features of the diseaze, .
Similar cases were reported 1n England (Harrison, 1940) m hich,
1 addition to the aching of the gums, bleeding occurred, and some
of the signs of a motor neurstis m the hands were fornd el
None of these manifestations are regarded as typical of rubells,
and 1t will be of mterest to see » hether they recur m peace-time £l
Diphtheria has been reported to be accompaned bpr-x;r;m]
swollen Joints from which the bacillus has been Jsolntcdd tleart fu‘”
cxperience of one case 1s that the elbow was affected, and th

function was never recovered

ULCERATIVE COLITIS o
Arthntis as a complication is unusual Treatment o{f]:::ngl?or
disease is unsatisfactory, so that patients tend to be ward- i
e~ ind. Perhans in consequence of this, )emt"tr?um S e
18

to

OUL 1E8LLLLamy sgaus
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reported are seen 1 coloured people  The so-called anorectal
syndrome 15 common with or without an ulcerating granuolma of the
pudendum,

Fra 174

An Xersy of the case of hemophila mentioned 1n the test

Consulerahle
destruetion of the jont has occnrred

(Irr Donall Hunter s case )

Chical picture of & bov with recurrent
hrmorrhages into both knees
GAUCHER'S DISEASE
1n this condrtion the hiver -- ¥ °* e T
with the hipoid herasin It 1
familial diseases of which t *
Christian syndromes are the other members

The lup jomt 13 sometimes involved and 16 cases have been



102 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

lestons and may turn ont to be periartenitis nodosa, but the superficial
vascular nodosities deseribed have never been found Pulmonary
symptoms resembling asthma or acute bronchity are the precursors
of the syndrome in some cases

Arteritis of the temporal vessels 13 a condition the pathology of
which 1s obscure Jennings (J Path Bact., 1941, 53, 263), who
deseribed the first British cases, thought it might be a vanant of
pentarteritis nodosa.

It 1s mentioned here becanse the ilness starts with muscalar
pans, generally accompanied by constitutional symptoms This
stage may last for some months before the temporal artery becomes
mvolved, and it 15 well to remember the syndrome when such q state
of affars 15 encountered

Cooke, Cloake, Govan and Colbeck (Quart J. Med , 1946, ns,
15, 47) have fully desertbed the syndrome, and those interested
should read the onginal article

POST-ENCEPHALITIC PARKINSONISM 15 rarely associated with
arthntis, but much more commonly with pan referred to muscles or
to the spme. It 15 somew hat uncertain whether the connection 25
ntimate as might be thought The age incidence corresponds with
that of some of the common rheumatic syndromes  In one case, for
mnstance, there was no doubt that ankylosing spondylitrs had preceded
the striatal syndrome

HZEMOPHILIA

The hemophilic occasionally bleeds 1nto his joints. For nmancs,
J W, age 35 r 1939, had a lstory of bleeding since the age of 12
There had been hemorrhage from the tongue, nose and gums, 8
cut finger bled for two weeks, there had been severe hmmatursi
and hemorrhage wito various jomts  Zhree other males wm tno
generations were known to be affected but they live abroad _Coagula-
tion time was fifteen mmutes (Dr Donald Hunter's case) The X-ray
shows the typieal joint changes and some change the bar{e Thl:
conditron could hardly be ealled an arthritis, 1t 15 generally known &
a hemarthrosis

LYMPHOGRANULOMA VENEREUM e
In 1939 Dawson and Boots, working 1n the Arthntis Clinie ot} tc‘h
Presbyterian Hosptal, reported 24 cases of arthutis m msfisen“ce“of
gave a positive result with the Frei antigen and oche)r e;wsce ol
Iymphogranuloma venerenm  They themselves were a 1? e qep ety
but took every possible precaution to rule out other fh:ﬂchyn;nic
concluded 1t was a defimte entity, The arthntis 1% ol e
type associated with effusion and showing a tendency to rel apm‘ru]ent
often polyarticular  Jomnt fluid was sterile and was ne:ler E‘u‘us o
Cell counts varied from 900~5,g00 pert %m&n Nerther the
e1 antigen was found m the jomt flul i b
e ]E‘}r'mpholggranuloma venereum 15 a venereal disease asso;;i't;d p‘;'cs
a primary sore and said to be due to a virus Many o
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SCHONLEIN'S PURPURA AND HENOCH'S PURPURA

Schonlein’s Purpura (purpura rheuntatica) 1s associated with a
streptococcal sore throat and constitutional symptoms such as
pyrexia and tachycardia  The temperature varics from 100°-103°
and many joints are parnful and swollen  The swelling 13 due to the
purpuric_ eruption, which oceurs in the yomnts as well as in other
places  The eruption may also be erythematous or urticarial

The diagnosis 1s difficult if the joint swelling 1s a promunent part
of the clinical picture, the sore throat seems to influence the diagnosis
on the side of rheumatic fever, but if the eruption s typreal the
diagnosts 15 generally clear These cases often recover but relapses
are frequent  The platelet count is a help

Henoch’s Purpura resembles purpura rheumatica but 1s usually
associzted with severe abdomunal pun  With this pamn (due to the
purpuric eruption m the viscera) 1s an assoctated melena. The skin

SUB-ACUTE BACTERIAL ENDOCARDITIS 1< accompanzed by fever
and a cardiac leston  In addition pains are felt in the jomts, which
also swell  If the blood culture 15 negative, the diagnosis may be in
doubt  Pomts which help are evidence of emboli into the shin, con-
junctiva retina and kudney (hematuria), and the effect of salicylate
therapy may assist 1 eluminating rheumatic fever

Comroe (19414) says that ajthough sub-acute bactertal endocarditss
occurs 1n less than 5 per cent. of patients with rheumatic fever over
30 per cent of patients with sub acute bacterial endocarditis have had
rheumatic fever

A positive blood culture will generally settle the issue

A VARIETY OF CONDITIONS RARE IN EUROPE
Rat-bite Fever, Tularsemua, Valley Fever and Malaria

Rat-lnte_fever 15 occasonally seen i Europe and sometimes in
children  There 15 a story of a rat bite which does not heal properly
and some weeks later, starts to ulcerate  The temperature goes up
to as high as 104° and 1s accompanted by an erythematous eruption
followed by pan in the joints and swelling  The disense 1 caused
by oo . .

It:
g
caused by a horse-fly there 1s fever with generalised joint and muscle
pams

‘The diagnosis is made by agelutination tests and o serum has
recently been used in treatment

San Joaguen 1alley ferer 1s confined to ths valley in Cabforma

1t 13 associated with joint pans and erythema nodosum.  Cacerdiodal
arthritis oceurs
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reported.  The lestons described suggest either Perthe's Diseace or
carly tuberculosis, irregulanity of the epiphyseal line with coxa-vara
deformity The diagnoss is firmly established Ly sternal puncture
when the Gaucher’s cells are found.

Some cases have been treated by surgery (Cushing ef al, 1926)
Dr. Donald Hunter mentions this condition in his chapter on Medical
Duseases of Bone

LEUKZEMIA AND POLYCYTHZEMIA

Leulzemra appears m the field of locomotor disorders under two
conditions

Infantile leukemia may be associated with joint pains and muscle
pains to a very marked degree. Other signs of the blood condition
will usually be found, but it 1s said that the salicylates deal effectively
with the joint pains, so that some care is evidently required. The
jomnt pains are probably due to a purpuric cruption i the joints, and
in acute cases purpuric retinitis occurs. X-ray of bone ends may
show an amorphous appearance.

Leukemia may be closely associated with arthntis in older people,
and this is a far more common occurrence. Joint symptoms are also
common n polycythemia. .

These cases can be very puzzling, for the blood uric acid 13 raised
in these conditions, and the diagnoss of gout is often made, Several
cases of this type have been seen and it is difficult to come to any
satisfactory Tusi The raised sedi: ion rate and blood unc
acid could be due to the blood disorder or the locomotor disorder.
X.rays generally show decalcification only, although in one case
{where the hands were affected) *“‘punched-out’ areas were sech
The commonest jomt to be affected 1s the knee, and a common
symptom 15 pain and aching m the soles of the feet

In some cases gout and polyeythema or Jenk:mia are a
n the same patient. 3

The following short case note gives an idea of the difficulties

ssociated

M C Age63. Clerk.

For 25 years this patient has suffered from bunio
1641 he developed corneal uleers, which subqeflugntly
that year be attended hospital where he was diagnosed
e i that the big too of the left foot had

\e heart was enlarged, with a sy-tolle
The spleen was enlarged 3 ﬁnge‘&;
MV 1 b astal marmn and the hver was just palpable Acl_w'

ns on both feet In
cleared up, and later
as polycythenia

beet
mut

pre-exishng bunion  The
consistently raised
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Malaria does not have arthntis as one of its complications; joint
and muscle pains are found as in other fevers,

Reiter’s Arthritis

Tins synd ists of conjunctivitis, urethritis and arthrits

In a series of these cases (Hollander et al , 1945), 25 examples of the
typical syndrome showed m 11 an acute polyarticular onset with a
purulent urethritis and a suppurative conjunctivitis; 14 cases showed
no conjunctintis  Gonococei could not be found in films or 1n culture,
and the syndrome was not seen m the female sex Other authors
have reported skin eruptions and haxmaturia. One report (Harkness,
A H (1945), Brit J Vener, Dis., 21, 93) states that 16 cases have
been associated with keratodermia blennorrhagica Sometimes the
arthritis appears alone at the commencement, of the disease, and 1s
followed Inter by urethritis and conjunctivitis

Since Reiter's ongmal report {1916), in which he stated that he
thought a spirocheete was the causal organism, no constant cause for
the syndrome has been found

The arthritis usually occurs in the larger joints and generally
affects more than one jont Effusions are not uncommon,

The X-ray shows osteoporosis of the bone ends, which are spotty
and 1ll-defined

Some cases have been treated with sulphonamides and some with
penicillin (up to 3,000,000 umts) without effect. .

The conjunctivitis generally clears up on symptomatic treatment.
no organisms are grown from the discharge Some cases show &
residual prostatitis  Pyrexia 1s usually present and any or all joints
are nvolved  The sedimentation rate is raised and a leucocytosis of
about 12 000 cells per c.mm 15 usual. Synowial cell counts number
from 9,000-14,000 cells per ¢ mm with 65-74 per cent. of P‘le‘m“l’hts

The acute stage lasts 4-6 weeks Most of the patrents n:tuvrI;l o
normal and their jomts clear up, but some remain stiff and swo! iﬂ
without signs of inflammation, Recur}fenceq oceur 1n some patients

ut most are asymptomatic m 3 months .

b I:l some case)s tﬁere 1s a previous history of a similar comp%g";]te
In one case a biopsy was carried out but no resemblance cou

o rheumatoid arthritis .
fougjﬂf;e ol; t‘illesc cases resemble those seen in the Middle East du:;llg
the war, but no explanation as to their stiology has been forthcom e
although a virus has been suspected Sozne fresh cases wers P
lished by Jackson this year (B Jf.J., 2, 197, 1046).

ttal jnuria

The Arthritis of Alkapt ia and C
Garrod (1923) gave the classical description of allﬁptm:)l;r(;lllnglhl‘:
book Inborn Errors of Metabolism In early life the c.n's it
trfling, but as the years go on the cartilages uf'the ed e
blackened, brown marks develop on the conjunchvz, an 1 the angee
cartillages of the intervertebral dises show the fsm‘“ctumionoﬂ'
(ochronosis).  There 1s some dysuria and frequency of mi
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the nasal cartilages give a charactenstic appearance  The tandong

Ara cammnbim s .

“a L vaLsueges)

The llustrations of this condition have been kindly lent by Dr
George Graham, who has followed up some of Sir Archibald Garrod's
cases

This is not the place to ~n §o-at- 1
LAY v

PAGET'S DISEASE

Paget’s Disease can be divided mto two types, the general and
the local.

In the general fype the rarefymg osteitis with enlargement of the
Haversran spaces 13 found widely distributed on many bones, and 1t

Fre 179
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aght  On bailing the urne with Fehling’s solution a deep brown
colour develops, which Garrod says 1s cliaractenstie, *Addition of
alkalr to the urmne hastens the rate of oxidation and so the appearance
of the dark brown colour

Gould and Thomas {1943) say that the condition can be dragnosed
by making the urine alkaline with caustic soda and then placing a

Fio 178
The appearance of the spine in alhaptonuna

ST ae 4l Takbam $mena inctant]y

homo; entisic) acid o
{ Th§ locomotor lesions are always said to be osseous and oste

itic This 15 not strictly true, as the changes observed 3%
:‘l‘::l:;;h: to be due to the changes which follow the stammng of‘:la‘:
cartilages, e.g. ochronows. In the days when carbolic dxcssmdg b
applied for long periods to varicose ulcers ochronosis deve)op; " alop
the two conditions had to be separated Oc_hronom does not ed P
in alkaptonuria untill mddle hfe. Any cartilage may be affected,
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joms, but 1n cases of syphilific epiphysitis, creprtus and pam occur on
moving the joints owing to the separation of the cartilage from the
diaphysis (see chapter on Miscellaneous Lecions)

Typhoid Fever 14 sometimes known to have arthrtis as a com-
phication, and the old test books used to say that 1t became purulent,
and sometimes led to subluxation of the joint It 13 probably rare
now, but “typhoid spme” or spondyhtis oceurs, and sometimes sets
m some weeks after the fever 1s over Pain and tenderness appear

Fie 181

Xray of tho privis showing secondary deposits from a case of carcmuma of the
prostate  Thus picture 15 shown for comparison with the X rays of Paget's Dist ase

over the spime with limitation of movement, and this may be accom-
panited by weakness and wasting of muscles The pains may radiate
round the body If the condition 1s not treated early, Lyphosis
develops and the case may be mistaken for a tuberculous one  The
Widal reaction 1s usually positive

ALLERGIC FORMS OF RHEUMATISM

Rolleston once defined 1diosyncrasy as an unusual physiological
personal equation  Allergy could be defined as a chemical 1diosyn-
crasy  On that rather non-controversial basis, hypersensitivity can
be divaded into anaphylaxis, a state found 1 ammals, and allergy,
found 1n man

Anaphylactie skoek 15 a syndrome which 1= only constant i a
particular species  for instance, the features i dogs are a fall of blood
pressute and the coagulability of the blood 1s dummished, 1n guinea-
gs asphyxia and emphysema, and in rabbits sudden heart farture



410 MEDRICAL DISORDIRS OF THE LOCOMOTOR SYSTEY

aceurs n ather hone diseases.  However this may be, there iz one
weat danger m the Joealised type, espectally when confined to the
pelvis  a tendency to develop osteosarcomata.

f the X-ray is not deeisive the duugnon
can sametimes be made by the estimation of
the blood phospiintase, No great rise may be
found in the nacid phoaphatase, but recent
figrres indicate that the alkaline phosphatase
(pIl 84-10-0) ix often raised, even m extreme
cases from an average normal of T3 umty
(King-Armstrong) to 245 umts  The sal
phosphatase (pH 4:5-5-0] is seldom matenlh
raised in Paget's Disense, and may come to
be used in the differentinl diagnosis as it &
usually raised in prostatic earcinoma, epet
ully with bone metastases, This condition b
sometimes the alternative dingnosis, If thix
finding is confirmed it will be ver) ‘u~cl'ul,
ut Welkinson «f al. (1044) are still sorievkat
uncertnin whether their figures should be
aceepted as final (see ehapter ont Medieat
Diseases of Bone). o

Paget’s Diseace of the local type gives e
to osteanrthritis of the hip and knee na high
proportion of cases, "

Kyphosis and forward flexion of the neel

i
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is seen,
f10. 150 Many cases are discovered nccidcm!;“)
Puget's Disense in the course of heing N-rayed for other
of the tilua, complaints.

Raynaud's Disease has been fully ‘k“(l?
with in the ehapter an Peripheral Vascular Disorders. Iy otk
remams to mention that it is sometimes associated with a synovitn
or an arthritis,

The matter of Raynaud’s Disease has recently bee
m Fehrunry 1946 Lord Justice Scott in the Court of A
workmen operating high-speed revolving cleetrical mac
vibratory character receive multiple mrerotraumata which
aggregato amount to mjury of an industnal nature. . ture
The details of this particular ense are of & controversial 1 .
and will not he discussed here, but we know from the X-12y ch!\“f:;
which have been found in these workers that the hones thcl““c“ci\ ta
affected, and thesefore as an a priori case thero seems ne Tedso
doubt that the possibility of vascular damage is present. Lnet
Seurvy is oceasionally assoctated with an effusion into d‘cqzm‘
Jomt, but much more ustlly brawny swellings and purpun® ”;‘.“.“mr'
found in and around the popliteal space. In addition the \‘hn\
rhages under the periosteum occur near the jomts, nnd the
are so tender that the children cannot bear to be touched. foct the
The widemng of the epiphyseal line docs not usually wi¢

ome topical, a
ppeat field that
hines of 3
m ther
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jout but n cases of syphhiic epephysitis, erepatus and pain occur on
moving the jomts owing to the separation of the cartilage from the
iaphy<as (see chopter on Miscelianeous Lesions)

Typhoid Fever 13 sometimes known to have arthnits as & com-
plication, and the old text-books used to say that it became purulent,
and sometumes Jed to subluxation of the jomt It s prabably rare
now, hut “typhord spine” or spondyhitis oceurs, and sometimes sets
in some wechs after the fever s over  Pam and tendernesx appear

Fio 18}

X tav of the pulur showing socondary deposits from n cass of carcnuma of the
prostate  This preturs 1 ehown for compari-on with tho X raye of Paget o Dscase

aver the spine with hnstation of movement, and this may be accam
panted by neakness and wasting of museles  The pans may radiate
round the body 1f the condition 18 not treated early kyphosis
develups and the case may be mistaken for a tubereuious one  The
Widal reaction  wsually positive

ALLFRGIC FORMS OF RHEUMATISM

Rolleston once defined idiosynerasy as an wnusual physiologieat
personal equation  Allergy could be defined as a chemieal idiosyn-
crasy  On that rather non-controversial basis, hypersensitivity can
be dinaded mto anaphylasis a state found i animals and allergy
found m man

Anaphylache ahock 13 a syadrome which Is only fonstant w 8
particular spectes  for mstance, the fraturecin dogs are a fall of blood
pressare and the coagulahihity of the blood w dinunished, m guinea-
pigx asphyxa and emphy<ema, and 1n rabbits sudden heart fmture
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ocoms n other bone discases.  However this may be, there s o
uteat danger n the localiced type, especially when confined to the
pelvis a tendeney to develop osteosarcomata.

If the X-ray is not deesive the diagne
can sometimes be made by the estimation o
the blood phosphatase. No great rise mayle
found n the acid phosphatase, but recent
figures indicate that the alkaline phosphatae
(PH 8-4-10 0) is often raised, even in estrene
cases from an average normal of 73 wmt
(King-Armstrong) to 245 units The acd
phosphatase (pH 4-5-5 0) is seldom matenlly
raised in Paget's Disease, and may come o
be used in the differential dingnosis as it i
usually raised in prostatic carcnoma, espe
1ally with bone metastases. This condition b
sometimes the alternative diagnosis I ths
finding is confirmed it will be very _H‘l‘fﬂl
but Walkinson ef al. (1944) are still soniewha!
uncertnin whether their figures should d
accepted ns final (sce chapter on Medict
Discases of Bone) L

Paget’s Disease of the local type gives f“l;
to osteoarthritis of the hip and hneen 8 higl
proportion of cases,

. N )
Kyphosis and forward flexion of the ne¢

18 seen, tentalls

Tie 180 Many cnses are discovered nccut’m ot
Taget's Disease in the course of being X-rayed for

of the tiba, complaints. dealt

Raynaud’s Disease has been fully degf
with i the chapter on Peripheral Vascular Dicorders. It o‘m
remamns to mention that 1t is sometimes associated with a 8ypov
or an arthmntis, feal, 8%
The matter of Raynaud's Disense has recently become “’"ﬁ‘t‘h.\!
m February 1946 Lord Justice Scott in the Court of Appeal beld of 8
workmen operating high-speed revolving electrical machnes their
vibratory character receive nmultiple mierotraumata wheeh in
aggregate amount to injury of an industrinl nature ial nature
The details of this particular case are of a controversit ];nfﬂ
and will not be diseussed here, but we know from the X-1ay fls ot
which have been found 1n these workers that the bones them<e ‘:7"
affected, and therefore as an priori caso thero scems no red
doubt that the possibility of vaseular damnge is present. the hne?
Scurvy is oceasionally associated with an effusion 10{0 ots 47
jomt, but much more usually brawny swellings and purpuric q]‘,'em""
found in and around the popliteal space. In addition thclcl]xm g
rhages under the perosteum occur near the joints, and th
are so tender that the cluldren cannot bear to be touched fect the
The widenmg of the epiphyseal line docs not usually a
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I jomt, but 1n cases of syphililic epiphysitis, crepitus and pain oceur on
| moving the jomts owmg to the separation of the cartilage from the
diaphysis (see chapter on Miscellaneous Lesions)

Typhoid Fever 1s sometimes known to have arthntis as a com-
plication, and the old text-books used to say that 1t became purulent,
and sometimes led to sublunation of the jomnt. It 13 probably rare
now. but “typhord spine” or spondyhitrs occurs, and sowetimes sets
m some weeks after the fever 1s over Pam and tenderness appear

Fio 181

X 18y of the pefuss showing secondary deposts from a case of carcmoma of the
prostate  This picture 13 shown for companson with the X-ravs of Paget s Disease

over the spie with imitation of movement and this may be accom

panted by weakness and wasting of muscles  The pains may radiate
round the body If the condition 1s not treated early, kyphouis
develops and the case may be mwstaken for a tuberculous one  The
Widal reaction 18 usually positive

ALLERGIC FORMS OF RHEUMATISM

Rolleston once defined 1diosynerasy as an unusual physiological
per~onal equation  Allergs could be defined as a chercal 1diosyn-
crasy  On that rather non-controversial basis, hyperensitivity ean
be divided into anaphylaxs, a state found n ammals, and allergy,
found 1 man

Anaphylactie shock 1s a syndrome which 1s only constant mn a
particular species  for instance, the features in dogs are a fall of blood
preasure and the coagulability of the blood 1s dimmshed, 1n guinea-
ugs asphyia and emphy<ema, and in rabbits sudden heart failure
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oceur~ m other bone discases. However this may be, there is one
wreat danger m the localised type, especially when confined to the
pelus  a tendency to develop osteosarcomata.

If the X-ray 1s not decisive the diagnoss
can sometimes be made by the estimation of
the blood phosphatase. No great rise may be
found 1n the acid phosphatase, but recent
figures ndicate that the nlkaline phosphatase
(pH 8:-4-1¢-0) is often raised, even m extreme
cases from an average normal of 7-3 umts
(King-Armstrong) to 245 units The acd
phosphatase (pH 4 5-5:0) is seldom materially
raised m Paget's Disease, and may come to
be used m the differentinl diagnosis as it 1s
usually raised n prostatic earcinoma, espee-
ially with bone metastases. This conditions
sometimes the alternative diagnosis  If ths
finding is confirmed 1t will be very useful
but Walkin<on ef al. (1944) are stil somewhat
uncertain whether their figures should be
accepted as final (see chapter on Meducal
Diseases of Bone).

Paget's Discase of the local type gives nx¢
to osteoarthritis of the hip and knee in a Iugh
proportion of cases,

Kyphosis and forward flexion of the nech
is seen.

Fuo 180 Many cases are discovered aceidentally

Pacet's Descass in the course of being X-rayed for other

of the titna, complaints,

Raypaud's Disease has been fully dealt
with in the chapter on Peripheral Vascular Disorders. It only
remams ta mention that it is sometimes associated with a sypoubs
or an arthritis,

The matter of Raynand’s Discase has recently became topical, &
mn February 1946 Lord Justice Scott in the Court of Appeal held that
worhmen operating high-speed revelving electrical mnchin(.q of 8
vibratory chatacter receive multiple microtraumata which in their
aggremate amount to injury of an industrial nature,

The details of this particular ease are of a controversial mitur
and will nat be discussed here, but we know from the X-ray ¢hans®
which have been found in these workers that the bones themeeles 21
affected. and therefore as an @ priori case there seems o reason o
doubt that the passihility of vaseular damage is present.

Seurvy is oceasionally associated with an effusion into the knee
joint, but much more usually brawny swellings and purpuric spett are
found in and around the popliteal space, Tn addition the lm'n‘lr
rhages under the periostenm oceur near the joints. and the hmbe
are o tender that the children cannot bhear to he toucked.

The widening of the epiphyseal line does not wsmally

R > ) s prgpehe
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affect 1
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jom, but in cases of syphilitic eprphysitis, erepitus and pain oceur on
‘moving the joints owing to the separation of the cartilage from the
daphysis (see chapter on Miscellaneous Lesions)

Typhoidl Fever 15 sometimes known to have arthntis as a com-
pheation, and the old text books used to say that 1t became purulent,
and sometimes led to subluxation of the joint It 1s probably rare
now, but “typhoid spine” or’spondylitis occurs, and sometimes sets
1n some weeks after the fever 1s over Pamn and tenderness appear

Fie 181

X-ray of the pelus showing secondary deposits from a case of carcmoma of the
prastate  This preture 15 shown for comparsann with the X rays of Paget’s Disease

over the spine with limitation of movement, and this may be accom-
pamed by weakness and wasting of muscles  The pains may radiate
round the body If the condition 1s mot treated early, kyphosis
develops and the case may be mistaken for a tuherculous one  The
Widal reaction 1s usually positive

ALLERGIC FORMS OF RHEUMATISM

Roll

once defined 1diosy ¥ &s an unusual physiological
persona! equation  Allergy could be defined as a chemrcal 1diosyn-
crasy  On that rather non-controveraal basis, hypersensitivity ecan
bo divided into anaphylaxis, a state found m ammals, and allergy,
found 1n man

Anaphylactic shock 1s a syndrome wlich 1s only constant m a
particular species  for instance, the features in dogs are a fall of blood
pressure and the congulabihty of the blood 15 dimimished, 1 guinea-
Pigs asphyxia and emphysema, and m rabbits sudden heart failure.



410 MEDICAL DISORDELRS OF THE LOCOMOTOR SYSTEM

oceurs in other bone diseases  However this may be, there is one
great danger n the localised type, especially when confined to the
pelvis  a tendency to develop osteosarcomata.

If the X-ray is not deewsive the diagnosis
can sometimes be made by the estimation of
the blood phosphatase  No great rise may be
found in the acid phosphatase, but recent
figures indicate that the alkaline phosphatase
(pH 8 4-10 0) is often raised, even in extreme
cases from an average normal of 7-3 unite
(King-Armstrong) to 245 umts The acd
phosphatase (pH 4 3-5-0) is seldom matenally
rased 1n Paget’s Disease, and may come to
be used 1n the differential diagnosis as it is
usually ramsed in prostatic carcinoma, espec-
1ally with bone metastases. This condition is
sometimes the alternative diagnosis If this
finding 18 confirmed it will be very useful,
but Walkinson et al. (1844) are still somewhat
uncertain  whether their figures should be
accepted as final (sce chapter on Medical
Discases of Bone).

Paget’s Disease of the local type gives nse
to osteoarthritis of the hip and knee mn a high
proportion of cases.

Kyphosis and forward flexton of the neck
13 seen

o 180 Many ecases are discovered accrdentally
Paget's Discano m the course of being X-rayed for other
of the tibia. complamnts .

Raynaud’s Disease has beén fully dealt
with mn the chapter on Peripleral Vaseular Disorders. It o{lly
remauns to mention that 1t 15 sometimes associated with a synovitis
or an arthritis

The matter of Raynaud's Disease has recently become topical, as
m February 1946 Lord Justice Seott m the Court of Appeal held that
workmen operating high-speed revolving electrical machines of &
vibratory character recetvo multiple microtraumata which n ther
aggregate amount to njury of an industrial nature, :

The details of this partreular caso are of a controversial nature
and will not be discussed here, but we know from the X-ray changes
which have been found 1n these workers that the bones themselves are
affected, and therefore as an a priori ease there seems no reason to
doubt that the possibility of vascular damago is present.

Scurvy 19 occasionally assoerated with an effusion into the knee
jomnt, but much more usually brawny swnellings and purpuric spots are
found in and around the popliteal space. In addition the hmfx\ol\‘;
rhages under the periosteum occur near the jomts, and the limb
are so tender that the chuldren cannot bear to be touched. the

The widening of the epiphyseal line does not uwsually affect th
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jomt, but in cases of syphibitic epphysitis, crepitus and pain oceur on
moving the joints owing to the separation of the cartilage from the
diaphysis (see chapter on Micellaneous Lesions)

Typhoid Fever i1s sometimes known to have arthritis as a com-
phication, and the old text-books used to say that 1t became purulent,
and sametimes led ta subluxation of the jont It 18 probably rare
now, but “typhoid spine” or spondylitis occurs, and sometimes sets
1n some weeks after the fever 1s over Pain and tenderness appear

Fie 181

X ray of the privis showng s condary depnsits from & case of carcmoma of the
prostate  This pieture 3 shown for compariron with the X-rays of Paget s Disease

over the spine with limitation of movement, and this may be accom-
paned by weakness and wasting of muscles The pans may radiate
round the body If the condition 1s not treated early, kyphosis
develops and the case may be mistaken for a tuberculous one  The
Widal reaction 1s usually positive

ALLERGIC FORMS OF RHEUMATISM

Rolleston once defined idiosynerasy as an unusual physiological
pereonal equation  Allergy could be defined as a chemieal 1diosyn-
crasy  On that rather non-controversial basis, hypersenaitivity can
e divided 1nto anaphylaxis, a state found 1n ammals, and allergy,
found in man

Auwaphylactic shock 1~ a syndrome which 15 only constant mn a
particular species  for instance, the features 1in dogs are a fall of blood
pressure and the coagulability of the blood 15 dimimshed, in guinea-
migs asphyxia and emphysema, and 1n rablits sudden heart fulure
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These are the pattern reactions produced in each animal by any
allergen )

Many years ago 1t was found that the non-pratein colloids were
capable of provolung shock and this is generally referred to as
“anaphylactoid ”  We now know that in both types of shock
Ristamine is released and the different symptoms in the different
ammals are produced by this substance. The fact that histamine is
only found in nermal quantity m rabbit’s blood ean be accounted for
on othet grounds The liberation of heparn and choln during
anaphylachic shock has reduced the problem to one whick appears to
be primarily chemneal, o suggestion which was made by Langdon-
Brown many years ago (1932) We still do not know why anaphy-
factic shock stimulates the release of these substances. A very good
example of anaphylaxis 1s quoted in the editorial of The Brifish
Medical Journal of March 1, 1944 (p. 33).

Allergy

The type of skin reaction whose characteristic is an fmmediate
wheal and erythema is capable of passive transfer by means of the
patient’s serum on to normal skin (Pransmtz-Kustner phenomenon).
This indicates that certain antibodies, which in this case are usually
called “reagins,” are present. This series of events is usually
referred to fatopy’ or “alopic semsitivily ' Bactenal allergy as
exemplified by the tuberculin reaction shows two great differences
The skin response takes a relatevely long time to develop (forty-cight
hours), it is either erythematous or necrotic, and passive transfer is not
possible It seems fairly clear that if allergy takes any part m the
syndromes now to be discussed, the delayed or tuberculin type of re-
action seems the only one nhich can posaibly happen in the hody eefls.

Intermittent Hydrarthrosis
Thus candition is usually regarded as allergic,
The followmg case notes embrace nearly all the ty pical features,

MW Age32 @ Typist
f 18 the mght knee suddenly awelled in the mght, followcd
At the age of 18 e TR N T wpanal) | They were bltered by

Total incapacity 8 wechs

then gone down again Uhe My ALAREI ab Q90 gep buvie o
erther knee  ES R (Westergren) 10 m'm. at the hour., N

In between the attacks she can garden alf day and not be tired

Sometimes the hydrarthrosis comes more often thatt this, in o!\(;
case every & weeks and lasting & days This ease was in a nrmlc uli:
he arranged Ins life so that he could take 2 days off every 5 wee .
He could tell the exact day the knee would swell and the dayln_t “Of“h(c
a0 down, He could go to'the office the last 3deys of the swelling v

Vandaged the knee and walked slowly.
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frequently

Another form 1s smd to go on to typieal rheumatod arthrts Ne
expenence of this is avalable.

The condition cannot be very common, a3 1n 1921 there were only
77 cases mn the lterature, but 1t 13 diagnosed more often nowadays

Focal sepsts has been regarded as important, the hydrarthrosis
being regarded as an allergte response It 1s possible but not hkely
that this 13 80, s no evidence of focal sepsis has been found in the
cases seen

The relationship to menstruaiion 1s variable, some patients feel
they can trace a connection, n the one case where this was carefully
checked for two years the relationship was uncertain  In one case
the effusions ceased during pregnancy

The allergic explanation seems to be satisfactory up to a pont
The regular cycle of events, the failure to find any progressive patho-

space makes comparison with other conditions difficult Some
authors have compared the syndrome to glant urticania

Three synovial cell counts have averaged 700 cells per ¢ mm , the
smallest counts recorded in any jont trouble, if cedema was not
present

Treatment 13 y A herapy produced a re-
mission of two years in one case but lmd no effect 1n others Some
authors report cases due to food allergy, as mentioned before, this 1s
unlikely  X-ray treatment has been tried and ergotamme tartrate,
1 mgm a day by mouth. This 1s probably rather unwise  Physical
therapy s useful for mamtaining the tone of the quadriceps 1f the
knees show any loss of stability

The Arthritis of Serum Sickness is certainly allergie, and 1s prob-
ably due to an antigen-anttbody reaction  Eight to twelve days after
the wjection of rerum a reaction may occur  This 1s usually <hown by
an urtieartal rash which 1s widespread over the body Temperature
pain and swelling of the joints are accompanted by symptoms of shock
Enlarged lymphatic glands often appear, either locally related to the
site of ijection or generally over the body  Other rare symptoms
arc sometimes seen  The delay of exght to twelve days may not
oceur and the whole syndrome may arse within a few minutes of the
mjectien, espeerally 1f this i given by the intravenous route  Death
has been known to oceur within a short time  The joint phenomena
are generally thought to be a form of anaphjlavis though some
cannot regard them as true apaphylaxis  The jomts occastonally
swell but more often are the site of heat and redness.  Although they
wsually clear up within a few days, 1t may be three to five weeks before
they are normal,
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These are the pattern reactions produced m each animal by any
allergen i

Many years ago it was found that the non-protein calloids were
capable of provoking shock and tls 1s generally referred to as
“‘anaphylactoid.” We now know that in both types of shock
lustamine 15 released and the different symptoms m the different
ammals are produced by this substance. 'The fact that histamine is
only found 1 normal quantity in rabbit’s blood can be accounted for
on other grounds. The liberation of heparin and cholin during
anaphylactie shock has reduced the problem to one which appears to
be primanly chemical, a suggestion which was made by Langdon-
Brown many years ago (1932) We still do not know w hy anaphy-
lactic shock stimulates the release of these substances. A very good
example of anaphylaxis 1s quoted in the editorial of The Brutish
Medical Journal of March 4, 1944 (p 33)

Allergy

The type of skin reaction whose characteristic 13 an immediate
wheal and erythema 1s capable of passive transfer by means of the
patient’s serum on to normal skin (Prausmtz-Kustner phenomenon),
This indicates that certain antibodies, which 1n this case are usually
called “reagins,” arc present This series of events is usually
referred to “atopy” or “atopic semsitivily ” Bactenal allergy as
exemplified by the tuberculin reaction shows two great differences
‘The skin response takes a relatively Torg time to develop (forty-eight
hours}, 1t 1s cither eryihematous or necrotic, and passive fransfer is not
possible It seems farrly clear that if allergy takes any part n the
syndromes now to be discussed, the delayed or tubereulin type of re-
action seems the only one v hich ean possibly happen in the body cells.

Intermittent Hydrarthrosis

This eondition 13 usually regarded as allergic. A
The following case notes embrace nearly all the typical features

M W Age32 ¢ Typist
the ht k ddenly swelled 1n the mght, followed
At the age of 18 the right knee suddenly swell e e Vhtered by

Lincapacity 8 weeks

é‘l‘tb}?c:’k‘;;e E ShR {Westergren) 10 mm  at the hour i
In between the attacks she can garden all day and not be tired.
Sometimes the hydrarthrosis comes more often than this, in one
case every 5 neeks a}nd lasting 5 days This case was m a male :l’:‘sd
he arranged his life so that he could take 2 days off everyv5t“eouhi
He could tell the exact day the knee would swell and the day r‘:l”’e
godown  He could go to the office the last 3 days of the swellng

bandaged the knee and w alked slownly
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Famly lustory often includes other cases, 1 the case notes quoted
a younger brother had **fluid on the knee” for the last two years, but
the story was not typical of intermittent hydrarthross

Past history seems to mclude attacks of rheumatic fever rather
frequently

Another form 1s smd to go on to typical rheumatoid arthrtis  No
experience of this 13 available

The conditron cannot be very common, as 1n 1921 there were only
77 cases 1n the literature, but 1t 15 diagnosed more often nowadays

Focal sepsis has been regarded as important, the hydrarthrosis
being regarded as an allergic response It 1 possible but not hkely
that ths 1s s0, as no evidence of focal sepsis has been found 1n the
cases seen

The relationship to menstruation 1s varable, some patients feel
they can trace a connection, 1n the one case where this was carefully
checked for two years the relationship was uncertain  In one case
the effusions ceased during pregnancy
- The allergic I scems to be f 'y up to a pont
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the answer  The peculiar position of the articular cavity as a tissue
space makes comparison with other conditions difficult Some
authors have compared the syndrome to gant urticaria

Three synovial cell counts have averaged 700 cells per ¢ mm , the
smallest counts recorded in any jomt trouble 1f cdema was not
present.

Treatment 15 £ 'y Auloh herapy prod & re-
mission of two years m one case but had no effect in others  Some
authors report cases due to food allergy, as mentioned before this 1s
unbhely ~X-ray trcatment has been tried and ergotamine tartrate,
1 mgm a day by mouth This 1s probably rather unwie Physical
therapy 15 useful for mamntamng the tone of the quadrceps if the
knees show any loss of stability

The Arthritis of Serum Sickness 15 certainly allergic. and 15 prob-
ably due to an antigen-antibody reaction  Eight to twelve days after
the injection of serum a reaction may occur  This 1s usually shown by
an urticarial rash which 15 nidespread over the body  Temperature
SO - - J Fartah

occur and the whole syndrome may arre within a few nnnutes of the
tnjection, espectally 1f this 1s given by the mtravenous route  Death
has been hnown to vecur within a short time  The joint phenomena
are generally thought to be a form of anaphylaxis though some
cannot regard them as true amaphylauis  The jonts occasionally
swell Lut more often are the site of heat and redness — Although they
usually elear up within a few days, it may be three to five weeks before
they are normat
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Tha

tess scem to consist

mos . cardum with pen-
arte addition, foer of
Iym; cells occur m the

connectve tissue of the heart between the muscle fibres, round the
arteries and blood vessels.

There is no doubt that the symptoms are of an allergic nature,
and some of the arguments in favour of an allergic basis in arthritis
have been based on these phenomena.

Unfortunately no other type of arthritis is known wiich con
compare with that of serum sickness.

Palindromic Rheumatism

Hench and Rosenberg (1944) describe 34 cases of a syndrome
wihich they bad studied at the Mayo Clinic since 1928,

Somewhat lke internuttent hydrarthrosis in the sense that it
recurs at antervals, this syndrome has many differences. The
recurrent attacks are afebrile the joints affected are red and hot, and
although only one joint may be affected, many joints are sometimes
panful.  The period of disability varies from a few hours to a few
days

“The synovial flmd has shown an excess of neutrophils but. does
not always do so, although a fibrninous exudate sometimes remains at
the end of an attack. Subcataneous nodules were sometimes found
but the histological pattern did not resemble that of rheumatic fever
or rheumatoid arthntis

Laboratory mvestigations were entirely negative

Biopsy of synovial membrane showed acute inflammation many
neutrophils but few cosinophuls, and the collections of lymphocs tes so
stressed by Alison and Ghormley were not present. .

Hench and Rosenberg were naturally much puzzled at what they
found and were inchned to attribute an allergic ongin to some of the
features They could not identify their cases with urtreana {as has
been suggested for intermittent hydrarthrosis) or with angioneurotic
cedema. Foa of mfection were few !

Treatment 1s symptomatic  Histamine has been tned with htt:
success. Apparently the condition does not lead to chronic clmugﬁ;
with the passage of time, nor do the intervals betwcen nttaf’l :
shorten These authors have not seen permanent changes follow 1
any jomt
Painful Migrant Swellings ’l ot condit

Not infrequently the physician mterested in locomotor ¢
18 se‘nt a pmignt, uéuall_vla: \)‘Oillﬂn, 1 the 40-60 decades ;‘Dmplﬂnm:':g
of temporary pamful snellings wlich are noticed anywhere on bt
limbs but not as 2 rule on the face or trunk. Thcy'comc e\Ie:.‘ Jer
weeks and last for about 5 days. At first small, painful un]( :"a"
they gradually swell till they may be as much as 4 mcl'!(‘s m(l)? e
2 inches wide. The hands are frequently affected Some

ions
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patients give a history of having taken one of the sulphonanudes,
athers do not  Lnboralory and X-ray findings are normal

On some ocensions the giving of an apement overmght brings a
erop of swellings, so high colonic rngations were tried and in some
patients this produced & crop of swellings i twenty-four hours
The swellings are not cystic and edematous only at the hetght of the
attack, they undoubtedly he i the subcutaneous and cutaneous
tissue and they can disappear during the penod of recovery In less
than an hour by the watch  Biopsy 1n one case showed the ordmary
preture of the subeutaneous tissue with many round cells scattered
through 1t but fen eowunophils  Shin tests were negative to routme
substances, the usual bacterta and to sulphatliazole Over a period
of two years one case has responded to no form of treatment and
has gone to America to find a proper doctor who understands her
complamt! This question may be bound up on the one hand wath
allergy or on the other with the problem of water balance

Quite apart from the question of malputrition, 1t appears hkely
that the filtration force (particularly 11 the lower extrenutses) m the
capillartes 14 either not balamced by the osmotic pressure of the
plasma protemns, or sudden or perhaps gradual but long-continued
rises of venous pressure upset it Although we have no proof 1t ever
happens, 1t seems not unhkely that such a disturbance of equiibrium
could affect one span of arterral distribution more than avother and
so produce local cedematous swelthings  This 1s perhaps a rather
far-fetched explanation, but the only treatment which produces any
result 18 the intravenous mjection of hypertonic saline, and that only
temporanly

Klinge {1929) tried to make some olxervations on the jounts after
sutra articular remnjection of vanous substances sueh as protein He
found an ulcerative arthnitis and perarthnitss with pannus formation
destruction of cartilage and degenerative and proliferative foct 1 the

Khinge deseribes in great detal the jomt changes m rhenmatism and
coneludes most of them could be produced by hy perergic reaction on
the part of the tissues

nother type of case which may represent allergy due to focal sepers

LG Agedt ¢ HW

In the past thiv patient bad sutfered fron anginneurctic adema, aad after
admensstration of o vacene made of various allergens developed gant
urtnaria Recurrent attacks occurred at mtervals Four years later
mbitonls dlovatonnd voomn e ale bos UEoas 4 S ot

swolfen and tender  Sniphonamides were ineflective but ephedrine § gr
td« improved the condition  ES R fell from 24 to & mm at the houe
(Westergren) 5 per cent of eaunophils oceurred m 9,600 white blood cells
per emm  Infected tonwuly removed, and recovery complete without
selapee three s ears later :
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There are many points about this case, espeeially the swelling of
the muscles, the effect of ephedrine and the past history, which make
an allergic explanation hkely,
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CHAPTER XXV

MISCELLANEQOUS LESIONS
Fluorosis

N 1942 Kemp ef al published some cases which they called spon-
I dylosis deformans, and they tmed to relate therr findings to

fluonine intoxicatron, but they could only conclude the fluorosis
nught favour its development

In 1943 Linsman and McMurray published the first case in America
with post-mortem reports  Unfortunately, the findings in their case
are somewhat difficult to interpret, as in addition to the effects of
finoross both kidneys were severely damaged and one was the site of
a pyonephrosis It 15 uncertam whether this was secondary to an in-
fected wound followng sternal puncture or to the fluorons  Further,
the scrum calerum figure was 90-100 mg per JOD cc and the
plasma phosphorus 8 2-8 5 mg per 100 c.c  This falure to relate
the two figures, and the raised phosphorus figure can be explained on
the basts of kidney damage and need not be related to the fluorosis
In spite of ths, fluorosis was proved by bone amalyss, the “mottied
enamel™ was present in the teeth and the secondary anmmia was
present  The pelvis, entire spine, scapule and clavieles all showed
greatly increased density with a chalk-like appearance

It 1s generally thought that apart from the mntoxication which
fluorosis produces 1t 13 able to precipitate calerum salts stored mn the
body, and that this, in time, will reduce rerum and tissue caleium to a
dangerous level This view 1s supported by the fact that in areas of
endemic fluoresis, onset of bone change can be delayed or even
prevented by taking a high caloum diet

It seems certain now that the use of drinking water with a content
of 3 ppm of fluorine may, after many years produce the skeletal
changes deseribed  Very much the same conclusions were reached by
Shortt ¢¢ al (1937} in India and Ockerse (1944) 1n South Africa

. .
1 . .
dagnoews 1s made depends 1o the hrst place on the presence of mottled
enamel, and a story of resrdence 1 an aren of endemic fluorosia

Kemp et al published the first case m England and mnvestigated
both adults and cluldren and found eight eases with severe dental
fluoroais and disturbance of osufication

It seems that the best method of preventing fluorosts 18 the
admimstration of an adequate diet with plenty of caleum 1t 1s now
suggested that extra mitk should be provided for industrtal workers
subject to the nisk of Huowrne intoxreation

Caleinosts 15 ucually divided 1nto the general and local form

The generalised form may occur n cither sex and fascal lines
may be infiltrated with ealetam deposits and they may even wvwde

27
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tendon sheaths  If the skin breaks down the deposits may
come through. Laboratory investigations are all normal  Para-
thyrotdectomy has not proved useful and treatment 15 symptomatic.
The outlook 13 poor

The localised form (cireumscripta) 15 usually only found n the
fingers of the hand, round the knees and elbows A case bas been
reported {Wigley and Hunter, 1045) assoesated with chronic neplntis
and secondary hyperparathyrodism

THE OSTEQUHONDRITIDES AND ALLIED CONDITIONS

QOsteachondntis affecting the tarsal scaphord {Khler’s Disease)
has heen described in the section on the foot

The type affecting the hip (Perthe’s Disease) 13 dealt with in the
section on osteoarthrtis,

There remain the following entities

Oszaod 3 .

g is Jed by some as due to an
osteochondntis  This seems hardly bkely and the avulsion of the
tihal tubercle by the guadriceps tendon 13 probably a traumatie
affmr  Nevertheless some anthonties desagree entirely with this view
Kienbock Type 13 a true hondnts affecting the
bone of the carpus
Arophysitis of the Calcanean Bone is due to sclerosts and frag-
mentation of the nucleus of the calcancan apophysis  This 13 a eup-
shaped affair mtuated over the tuberomity of the os caless It oceurs
1n cluldren between the ages of eight and twelve aud leads to pam
the heel at the back It 1s usually a self-resolving Iesion
Freiberg’s d 15 dwe to an epiphysitis of the head of the
second metatarsal. The X-ray changes here are typical but diffieult
to read The articular surface of the head of the bone becomes
straight instead of convex, spots of sclerosis appear i the sub-
chondzal boue, the shaft of the bone looks wider than wvormal end
occastonally osteophytes nppear Sometimes with rest and specral
boots the condition resolves but operation is sometimes required, the
head of the hone bemg excized by the surgeon  Bome of the results
- S e e S ke
nous

T ane
vertebrn 13 affected, that the body becomes wedge-shaped but that
the intervertebral dises are normal

Kummel's Disease is closely connected but occurs mn adults It
15 usually traumatie 1n origin, and tends to run a protracted course

Syphilitic Osteochondritis (Farrot) s really an epiphymtis of
congenttal syphibitic orgin. It s only found m wnfants and has
atready been mentioned  The upper lmbs are more commonly
afleeted, and the X-ray shows an wregular epiphyseal line and peri-
oxtenl thickening  IF the epiphy sis becomes separated the condition
13 sometimes referred to as Parrot's pseudoparalysis, X the
13 duignosed, treatment 15 adequate unless the growing hue has
already been damaged
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Adolescent Kyphosis (Scheucrmann’s Disense) apart from the
chnieal migns shows some typieal X ray signs  The vertebra show
notehes v their anterior surfaces. o
years they usually disappear afte
plates are irregular, 1f the nucleu
g of the intervertebral space an
anteriorly. This gwes nise to some kyphosis. In some X-rays
Schmorl’s nodes indicating nuclear prolapse into the vertebral body
can bo scen, but Schmorl’s nodes oceur m o number of spines which
are symptomless and not deformed.  Wedging of the vertebra leads

Fra 184

The end Tesult of a caso of adolescent kyphous The
kyphosis and scoliosis have resulted in & great deal of
disablity.

to further kyphosis. In some cases the notehes named after Schever-
mann on the lower and anterior portions of the vertebral body are
present . .
The eetiology is concerned with posture and the effect of obesits,

but in addition there clearly must be some added factor such as
epiphysitis or osteochondritis

g l.)g‘ljjrvnph)ms usually appear at the age of ten to fifteen years, b;:t
 great many cases are symptomless and appear at hospital t e[
FELT Tt U P i

the Appren{xce’s kyphosis (Burns and Ellis, 1937) and some of the

ost difficult examples belong to this group.
" srI‘he treatment is mainky grﬂmp'ed\e and the surgeon should be

consulted early. o . mer wenlader ol tonsed
Osteochondritis T oen ) ache
on the X-rayby a® veen

so formed is filled ¥



MISCELLANEOUS LESIONS 421

dislodged. The edge of this piece of cartilage can nsually be c]earl:y
seen ag there 1s a tiny space between 1t and the “cup” 1n which it
B . : T T 7 to an aseptic necrosis It 1s

¢ jomt, but the hip jomnt, the

T'reatment with phystotherapy may be trned but as the piece of
cartilage mentioned 18 mn fact a “loose body,” and a farly large one at
that, smbulant treatment 1s not very desirable. Personal expenence
15 that surgery with removal of the loose body 1s satisfactory. The
danger of relapsc must be considered, but does not often occur

Osteochondromatosis consists of the formation of many loose
bodies composed of bone and cartilage They are usually numerous
and can sometymes be palpated through the skin It is said that they
are formed by the synovial villi  As has been mentioned previously,
1t 15 now thought that this may be a posainhty. So many loose
bodies are present that they damage the )oint still further and so are
better removed surgically. The conditton ts rare.

Bell’s Palsy { facial nerie)

It 13 alnays y and 3 d; to take one
particular aspect of a subject and divorce 1t from 1ts real and proper
surronndmngs. A brief deseription of Bell's palsy 13 added here
because 1t 1s so often sent to phystaans specialising i locomotor
disorders, and tt 13 right to emphasise the traps attaching to such a
procedure

Bell's palsy 1s an nfranuclear sdiopathic paralysis of the seventh
nerve, If the facal nerve 15 affected 1n its supranuclear portion, the
tower face only is affected  The reason for this 1s that that part of
the facial nucleus which supplies the upper face (e.g. the forehead)
receives pyramidal fibres from doth hemispheres, whilst the part
supplying the loner face receives fibres only from the contralateral
hemsphere  1n Bell's palsy the whole of one side of the face shows
evidence of paralysis  This sign by ttself, however, 1s nat evulence of
an wdwpathic caunsation and the most meticulous examination 1s
required

Ponters m the Diagnosis

If the lesion is within the pons it 1s usually associated with a sixth
nerve palsy, accompamed by diplopta and paralyas of the external
rectus  If the pytanudal thres are caught, an extensor plantar
response will be found  Hetiecen the pons and the snternal audiiory
meatus there may be assaciated deafuess, and the usual eanse 1 a
neurofibroma of the eighth perve, but any local lesion may be re-
sponsible  Within the agueduct of Falloptus the lesion 15 associated
with Joss of taste on the anterior two-thirds of the tongue from ins olve-
ment of the geniculate ganghon and its connection with the chorda
tvmpani, Emotional movements are al<o lost Any form of neuntis,
menngitis, or bony snvolvemint may Le the canse  After the neree has
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Ado? t Kyphosis (Sch mann’s Diseasc) apart from the
chineal signs shows some typical X-ray signs. The vertebrz show
notches vn their anterior surfaces  Although these are normal in earher
years they usually disappear after infancy. The vertebral cartilage
plates are irregular, 1if the nucleus pulposus escapes there 1s narrow-
ing of the intervertebral space and the articular hinge tends to close
anteriorly  This gives mse to some kyphosis. In some X-rays
Schmorl’s nodes indicating nuclear prolapso into the vertebral body
can be seen, but Schmorl’s nodes occur in & number of gpines which
are symptomless and not deformed Wedging of the vertebree leads

Fia 184

The end result of a case of adolescent kyphoms. The
kyphosis and scohosis have resulted 1 & great deal of
disabihty.

to further kyphosis In some cases the notches named after Scheuer-
mann on the lower and anterior portions of the vertebral body are
present. at
The tiology 15 concerned with posture and the effect of obesity,
but 1 addition there clearly must be some added factor such as
iphysitis or osteochondritis
r I:S‘y’mptoms usually appear at the age of ten to fifteen years, lt)l‘::
a great many cases are symptomless and appear at hoapttal 1n N
fourth or fifth decade complaining of pain and dlsfxbxmy.. The dodue
spine is generally affected. Schanz deseribed an interesting ty[;]e o
to carrymng excessive loads on the back and shoulders. He cal ;the
the Apprentice’s kyphosis (Borns apd Elhs, 1937) and some ol
most difficult examples belong to this group 1 be
The {reatment is mainly orthopedic and the surgeon shou
consulted early. L. Votond
Osteochondritis Dissecans 1s an
on the X-ray by a “scoopmng out”
so formed is filled with the small ,
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dislodged  The edge of this piece of cartilage can usually be clearly
seen 2s there 1s a tiny space between 1t and the “cup” wr which 1t
ltes. This appearance is probably due to an aseptic necrosts It is
most often seen in girls and mn the knee jomnt, but the Iup joint, the
elbow and the ankle can all be affected

Treatment with physiotherapy may be trned but as the prece of
cartitage mentioned 1s in fact & “loose body,” and a fairly Jarge one at
that, ambulant treatment is not very desirable  Personal experience
1s that surgery with removal of the Joose body 1s satisfactory. The
danger of relapse must be considered, but does not often occur

Osteochondromatosis consists of the formation of many loose
PRt S S RV "

bothes are present that they dan;agc the ‘Jomt st further and so are
better d Uiy The d 18 rare

Bell’s Palsy { facial nerve)

It is always unsatrefactory and sometimes dangerous to take one
particular aspect of a subject and drvorce 1t from 1ts real and proper
surroundings A bpef deseription of Bells palsy is added here
because 1t 1s so often sent to physicrans spectaliung 10 locomotor
disorders, and it 18 right to emphasise the traps attachmg to such a
procedure

Bell’s palsy 13 an mfranuclear wdiopathic paralysis of the seventh
nerve If the facial nerve 1s affected in its supranuclear portion, the
lower face only 1« affected  The reason for this 1s that that part of
the facial nuclens which supplies the upper face (e g the forehead)
receives pyrammdal fibres from both hemispheres, whilst the part
supplying the lower face recetves fibres only from the contralateral
hemisphere  In Bell's palsy the whole of one side of the face shous
evidence of paralysis  This sign by itself. honever, 1s not evidence of
an idiopathic causatton, and the most meticulous exantination 13
required

Pointers in the Diagnosis

If the lesion 19 seithin the pons 1t 1s usually assoaated with a rixth
nerve palsy, accompamnted by diplopta and paralysiy of the external
rectus, If the pyramidal fibres are caught, an extensor plantar
response will be found  Between the pons and the internal auditory
meatus there may be ns<ociated deafness, and the usual cause 18 a
neurofibroma of the eighth nerve, but any loeal lesion may be re-
sponstble. Within the aqueduct of Fallopius the leston 18 assocated
with lows of taste on the anterior two-thirds of the tongue from involye-
ment of the genteulate ganghon and its connection with the chorda
tympani, Emotional niovements arc also lost  Any form of neurits,
memngiti, or bony involvement may be the cause A fter the neree has
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issued from the stylomastoid foramen voluntary and emotional more.
ments are lost. It is well to remember that g parotid tumour may he
at the bottom of this.

The condition has been ealled iopathic becanse the tiology i
unknown, but so many cases are associated v ith exposure to cold that
some wort of “rhenmatic’” basis is Dostulated sueh 6g am $ -t 2000
neuntis of the nerve itself, or a “ft

When the diagnosis is establis
wire mask should be used to hold N
stretching of the muscles The eyes must be cared for. Galvansm
and massage are sometimes useful, if ro-education 1s practised at the
same time.

These cases should be referred for a neurological opinion, as a good
many diseases of the cerebrospinal system have a seventh nerve palsy
as one of thewr complhieations

Fio 18% N
A case of Tietzo's Discase—note the ewelling abovo, which 11
connected with the first costal cartilage and comos out by the
steraoclaviculor jot  Tho second ewelling is situated over
the recond rib on the left mudo,

Tietze’s Disease conststs of non-suppurative swellings of the costal
cartilages {usually 1, 2 and 3), which gradually merease in size il
et al. (1942) reported five new cases and reviewed the scanty literature
In those eases there was no evidence of bone disease, Dt

The swellings are often associated with respiratory !\ﬂecuon‘s,' ul
it may be many months (or ? years) before they clear up. ‘{"cme
scopical examination of the cartilages shows irregular qhondrnl :.ssus
but no other evidence of mahgnancy. Apart from this the section
are usually normal.

The syndrome is de: asit <
of the sternoclavicular joint, which is sometimes gonoroce
sometimes due to rheumatoid arthritss. .

Treatment has little effect, but the swellings can be exeised.

scribed here as it can be confused with swelling
gl and

Pellegrini-Stieda syndrome consists of a hemorrhage round and
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about the medial lateral ligament of the knee under the periosteum of
e fomur, Iresumably due to trauma, caleification oceurs in the
hematoma Rest and heat seem to do good, but posably surgical
snterference might be called for in severe cases

Caisson and Pneumatic-tool Workers have been subject to certain
forms of locomator disorder

If decompression takes place too rapidly 1n the caisson mitrogen
bubbles become released m the blood and infarction of bone (and
other tissues) may oceur. It 1s said that sf snfaretion takes place at
or neer the epphysis and the articular edge, the joint cartilage
necroses and 1s replaced by fibrocartilage. The Xeray will show the
wfarct, and a secondary osteoarthntis develops.

Vorders with pneumatic tools tend to develop areas of decaleifica-
tion in the wnst and carpus  Some of these cases also suffer from
numbness and parmsthesie,

Paintul Fat

The question of obesity in 1ts relationship to osteoarthniis
has been fully reviewed and for detaled mformation reference
should be made to the onginal srork (Fletcher, 1939), which has been
mentioned 1n the chapter on the AEtiology and Pathology of Osteo-
arthntis

Paimnful fat has been mentsoned in the chapter on Fibrositts, and
Copeman has referred to his original work on the subject Panmcu-
htis 18 also mentioned and the condition sometimes referred to 2y
“adiposrs dolorosa justa-artreutarss,”” 1 which pamnful pads of fat
are found on the medral aspect of the knees and etbows This
condstion 13 sometimes confused with arthntis  Copeman’s theory of
o shift of extracellular fluid 1nto the fatty tissuca 1s o comparatively
new one, but s m)t ncce:s’mly wconsistent nith the wea that thi s
Just one form of hyp -pituitary adipestty.  In fact, treat-
ment with ammontum chlonde and mercunial duwretics would fig
etther theory and 1s quite useful ~ Thyroid extract is usually added to
this régime  Some attempt 13 also made to deal with the depressed
psychological outlook,

A epeaal form of § litis oceurs as a rel febnle disease
and s sometitnes referred to as the Weber-Christian Disease.  Apart

of these deposits may lead to nreas of depresston and subeutanenus
atrophy  Mild arthraigas accompany the rclapses  Biopsy showed
fat necrosss The dufferential diagnosis i« usually easy

Myositis

Ay outre s undoubtedly a rare condstion
The generalised type 1s sometimes referred to as a polymyosttus.

ooy
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Fro 186

To show the adhesions to the skin 1n panmculitis of
the juxia ertreular type.

Fra 187

A case of adipows dolorosa Juxta-articulars

Fic 188

An advanced caso of panmculitis.
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This may be due to any of the usual pyogenic bacteria, or may follow
any of the mnfective fevers  The usual constitutional symptoms of an
nfectious process are 1n evidence, the affected muscles are hard and
tender  Occasionally the superjacent skin becomes involved and
erythematous. Local abscess formation may occur.

Dermatomyositrs 1s the term used for the syndrome when the
erythematous skin goes a stage further and urticanal or purpunc
rashes are observed. Erysipelas may occur The cutis becomes so
hard and tough 1t cannot be hfted off the subcutaneous tissue
Qe O . .

nflamma-

s

N i . . with httle
pain but & gradually mncreasing staffness, weakness and loss of werght
The muscles feel rather ke putty, and gradually get harder and
Neeas s PR S 3

become the seat of contractures, and the disease marches to a fatal
termmation 1n some months or years Creatine metabohsm 1s saud to
be upset

Treatment 1s symptomatic

The localised type may be somewhat stmilar but confined to one
group of muscles  Gonococcrc myositrs 13 generally of this nature

Myositis Ossificans also has a general and a local form

The general form 15 often called Myositis Ossificans Progressiva,
It starts 1n carly Iife, Garrod's case being five months old  The signs
are swelling, pam, fever and @demn with local swelling  This clears
up and therc may be a pause of some months before the next attack
starts in the same way  Gradually the sites attacked become more
numerous, and as they resolve they caleify The process generally
start« in the back or neck, and complete crippledom 1s the final result
Jicrodactyly 15 o feature 1 two-thirds of the cases  Creatimne and
unie acrd excretion are dimmished

The local form 1s quite different 1t 15 due to trauma, and &
muscle sheath may be torn allowing bone cells to enter, they form a
bony tumour This ossific process may extend along the fascial
planes

Sub-tarieties of the same process are well known, bony formation
i tendons giving ne to such concitions as nder’s hone (adductor
longus)  These depostts are seldom or ever absorbed

Human Creepmg Myiasis has been reported i this country
(Turner, 1845) A boy aged fourteen who had never been out of the
country had “priching™ pains over the shoulders and chest, acecom-
panied at o later date by swellings which appeared, lasted » few days
and then disappeared These were found at different times over the
shoulder, back, and the Lack of the head and neck A feehng of
something moving under the shin accompamed them. Finally
one of these swellings came up on the nght thigh, was fomented and
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discharged a small maggot An eosinophihia of
found i 22,000 white c(?ﬁs per c,mm. r of 54 per cent. was

On another occaston the maggot was identified as the larva of the
warble-fly (Hypoderma boris) This unusual syndrome ({only five
cases recorded) 13 of great interest as the muscle pams form a feature
m the early stages.

Paroxysmal Proctalgia consists of pan starting 1 the rectum,
relieved by defecation It usually occurs at night and is associated
with shock

ZEtiology 1s unknown, but the syndrome usually ocenrs in males
Treatment is ineffective.

Vascular Myelosclerosis 1s seen in the aged and is accompanied
by pan, stiffness, weakness and atrophy  The process is a gradually
Progressive one and some say there is an accompanying arterio-
sclerosis in the basal gangha. Flexion deformuties are nsual The
disease 18 not very =i 'u Lo H ol -+

Trichiniasis pre -
of eating half-cook pr o : W' .o (LRI
with the nausea, vomiting and drarrheea which followed will usually
give the clue. Unfortunately some patients give no history of this
kind In these circumstances recourse must be had to skin-testing
with the specific antigen, as it iv essential to deal with the condition
before the muscles become rrevocably invaded. Trichiniasis may
be found accidentally in the course of an X-ray exammatjon for some
other complaint, so some part of its course may be asymptomatic

Tendovaginitis

De Quervain described a condition which he called stenosing
tendovagimiis at the radial styloid in 1895, It usually occurs in
the thumb as onginally reported. *T'rigger finger™ and “snapping
finger” probably belong to the same group,

It is more common in females  The syndrome 1s pam in the thumb
on abduction and the presence of a visible swelling over the styloid
process, which is tender. The pam 1s due to the extensor tendons
becoming stuck under the postertor annular higament Su.rglcﬂl
treatment with partial excision of the thickened sheath 1s curative

Trigger finger is due to the same pathologteal basis It oceurs
mostly 1n women and 18 sometimes associated with a lump over the
metacarpophalangeal jomt of the finger, From the flexed position
the patient 18 unable to straighten the finger without help. ;

Snapping finger or thumb 13 practically the same condition with
the same background, but a snap 15 heard as the tendon to the finger
or thumb is moved :

Sudeck’s Atrophy is an interesting condition, the pat'hology o
which 15 not understood. Generally, but not always, it follows
trauma, and consists of rarefaction and osteoporosis of the bones near
the site of mjury. Usual sites are hands and feet, forearms and
legs. Pain may be very substantial and vasomotor symptoms may
be coupled with trophic changes in the overlymng skin ation

Conservative measures such as physiotherapy and 1mmobilisatiol
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should be tried for a considerable period  Some authors recommend
y but the physiol 1 basis 1s not really sound

Tenosynnvms oceurs most commonly after trauma, but another
very comtnon cause 1s gonorrhea  The traumatie type 13 painful and
most commonly occurs 1 the supraspinatus tendon or the quadriceps
tendon. The lmnd mn) also be affected

The and halitic eases are and usually
panless

In most ecases of tenosynovitis an audible crackle can be heard
over the affected tendon with a stethoscope when the niuscle 1s used

Trelllment depends on the prime cause, but 1n most cases complete

1n plaster 13 reqy

Bursitis may occur 1n any of the mnumerable burs'e n the bod)

The common sites of bursttss are the ol s

Fia 139

Semi membrannsus bursitis

trock and branosus burse, occasionally the buttock
burs®e over the 1schial tuberosities are affected  Trauma 13 the great
cause of prepatellar bumatrs the old “housemard s knee ™

Subdeltowd bursitia has been dealt with in the chapter on the
Shoulder Joumt

Semimembranosus bursifis (Baker’s cyst) 13 not very common.
Thig bursa 13 situated between the medial head of the gastrocnemius
and the semimembranosus It 1% continuous with the capsule of the
knee Jomt  Some authors regard it as a hermiation of the aynovial
membrane It 1« more hikely that the cyst 15 an enlarged bursa with
a cellular hung, but 1t certainly communteates with the joint on many
occasions when 1t 15 enlarged

The olecranon bursa has one pecular feature, 1t 1s often enlarged
(but zeldom tender) in gout  Cholesterol erystals ave easily deposited
mthe burse It 13 seldom a great disability

Ganglia are important beeause they are so common, It 13 well to

remember that ganglia never communicate with a tendon sheath or
& joint. They arc but a shght disability, but can be dispersed by a
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sharp blow with any heavy book. The “family Bible” used to be
regarded as the weapon of choice. Unfortunately they recur, but
the njection of sclerosing solutions has no better result, Surgical
removal hardly seems worth while unless they appear in a very
inconvement site, Even after operation they sometimes re-form.
They can be closely mitated by certain synovial protrusions found fn
the course of rheumatord arthritis,

Locomotor Neuroses are, rather naturally, fairly usual. Patients

In addition to this, muscular tension is, as is well known, a very
ardinary way of exinbiting mental tension, and muscular tenston,
especially at unusual angles, 1s a ready way of producing minor
lacomotor difficulties.

Posture iteelf 1s merely an expression of muscle tension 1 different
groups of muscles, and posture 1s a thing we must maintain all our
sitting and standing days  Postural fatigue, especially if the posture
be somewhat unnatural, is easy to come by, and without gross
anatomical abnormahties may be the origin of real pain and distress
The question of the level at which pain comes into consciousness 13
one which absorbs chimcrans in every field, but in no field, perhaps,
so urgently as in the field of locomotor disorders. No explanatson
of this s forthcoming, because we cannot look into the hearts and
minds of men and women and judge their reactions to stimuli by &
yardstick with which we are familiar, or our reactions to the same
stimuli

At the present time, our answer to these difficulties must be that
wo shall judge the phystcal value of our patients’ complamts in the
Light of our objective findings., By this road progress lies, {or in the
field of locomotor disorders, as much as in any other, physical mgns
must be the arbiter and final mediator of our opinjon. It Farmot be
denied that some small injustice will be done to some patients, and
that is the measure of our ignorance. Against that we must set L}\Ie
mmmeasurable good we shall do by checking at the onset e
candidates for the field of psychological medicine. 1

The lateral cutancous nerve of the thigh arises from Ll and 2, #i
passes into the thigh altost dimectly under the anterior super\m:
spine of the ilum, where 1t divides, and the anterior branch 13 some-
times enclosed by an mvagination of the deep fasaia, Here it Bé;}e
be compressed and pain of a very severe nature \f)ll be felt “Lt
front and side of the thigh. The syndrome is guite chamctemhlc,
and one of its cheracteristics 1s that it attacks males more ttL}\lrel
females and so has been en tered with some freq y durmng | ol
late war. O ionally the pain t so severe that s:lrgli
interference may be called for. Sometimes, however, 'the ner\ﬂe m: r}:
be injected with good results The lfmdmark. o point O“ed‘;geer
breadth below and medial to the anterior superior iliac spine a:\h aupgh
cent. procaine is injected, after the needle has been thrust tir

the skin perpendicularly. The iliac bore is generally met by the
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needle, ang tps is the Signal for njection g\ as well to movye the
bomt of the needle aboyy 50 as to distribyge the njection anq about
0ce be requireq

here arg Special techmques for neuralgrg of other mdividya]
| t

Nerves  Thege are mostly ncommon gpg Special tey ~books shoulq
be congylte, 3
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symptoms as a criterion, 1t seemed advisable to separate the patients
into two groups: (A) those with symptoms for less than a year, and
(B} those with symptoms for more than a year. The average age for
Group A was 7 months and for Group B 47 years. Tius appeared
to be a significant difference and it seemed likely that this grouping
might be useful 13 separating the patients as regards sox, age, treat-
ment, of prognosts. Actnally this is not so, for Group A differs from
Group B 1n none of these factors; the two groups are worth bearmg
in mind, as some differential factor may eventually be found.

Tapin I
ANALYsTS OF CAsES BY AGE AT ONSET OF SYNPTOVS AND AGE AT TivE oF DItoNosis
Age at onvet of symptoms (years)

| A
Kex 10-20 | 20-30 | 30-40 | 40-50 | 50-60 [ 60-70 | Total
[3tates 4 18 16 7 5 4 3¢
Females [ 5 8 l 8 ) 4 ] 36
Jorm e _ |
b Total ( 9 1 26 { 24 16 L] 6 %0
|
Age at diagnonis (yeara)
Sez ] 10-20 | 20-30 | 3010 | 40-50 ] 50-60 ) 60-70 | 70-80 | Toral
3 54
NMales 3 15 13 12 5 3 0
Females ( 3 6 12 6 7 1 1 36
Total 4 ’ 22 27 ’ 18 12 [ o , 1 %

Sex Incidence . .
1t has usually been stated that this is a disease predon}mantlylu

males. Of 150 cases quoted by Buckley only 20 were in fem;&i;
(13 3 per cent ) In the original sertes of 68 cases {Fletcher, i "
there were 32 females and 1t was stated at the time that ne expla e
tion of this difference could be offered. In the presen‘t scue:l“lt
90 cases (including the origmal 68) there are only 36 females, s0 th

in the last 22 cases seen only 4 females have appeared {183 pex cmﬂ -
as amanst 47°1 per cent.). This s a substantial difference, (‘;“ﬁ mﬁe
be accounted for by the fact that a larger number of sok lef'sdenc
included in the last batch of cases. It is at any tate‘quxlte e“taid
that the sex inctdence is very different from that found mkr :ieu:u:m"
arthritis, where females predominate to such a‘ marl eF S[EM).

Lumbar merdence is far more common in young males {see Fig.

Occupation
It has been said that cases of ankylosing spondyhts are drawn

d 3 is €8,
from the ranks of sedentary and ‘“protected” workers. In this senes,
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of the males 24 did mauual work and 30 had sedentary occupations
Drvision of women mto such groups is difficnlt and misleading, but of
36 females, 13 were housewives, 8 domestid workers, 3 nurses and
u.

r
e "
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\
1 /I \ ———~  Lumbarspne
li ! imm = Cervical spime
" i \\
/ ]
2d /’ |
/ \
B / \
J 1
o
h‘
p
I-L
° Years o 290 ™ 1 anven 52-40

Ta 194

12 office workers. So far as any opinon can be expressed, the
influence of occupation seems to be doubtful -
The Causation of the Syndrome is unknown. In 90 cases an

cedent or concomitant factors were:

Casea

. Gonococeal infection .
auma. .
Infection of teeth and tonsils
Rheumatic fever .
Pulmonary tuberculosis
Peumonia . -
Pregnancy .
Menopause . . -
Hypermesa. . -

Sprue . .
Diabetes . .
Repeated fractures

8310 0 €3 00 1 1 ke
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One patient had a remussion for seven years after the stump of a
tooth was extracted.

In the 70 cases tested 4 positive Kahn or Wassermann reactions
were found, Of 53 gonococcal fixation tests 5 were positive and
1 mildly positive. Few etiological factors stand out as having
unusual frequency.

Rheumalic fever (17 per cent ) probably occurs somewhat more
frequently than it would by chance Buckiey wcluded “generalised
rheumatism m his estimation of thrs factor and found an meidence
of 14 per cent , but he found valvular disease 1n many of them

Gonocoreal infection was thought to be a factor for many years. In
this series 2 cases were found, one active and one of apparently little
consequence (2 2 per cent ). In Buckley’s series 10 cases were found
(6 & per cent.)  Although sound opinion supported the gonococcus
as a cause for so long, there 13 no support for this view at present

The position of pulmonary tuberculosis 1s somewhat dafferent  In
the first 68 cases it occurred only 3 times. but in the last 22 cases 1t
occurred 5 times (8§ per cent) This by iteelf would be of httle
aecount, but the elinteal 1mpression 19 left that in thewe 8 cases the
tubercle bactllus seemed to be more than merely coinerdental

Robinson (1840) found that the fuberculin sensittieness of 453
patients with ankylosing spondylitis was 30 per cent ligher than
that of 90 rheumatic control cases  So as to check the tubercular
spectficaty of the tuberculin shin reaction, the tuberculin complement
fixation test as to the presence of actively antigenic tubercle was
used  This 15 probably accurate up to 80 per cent It xeems lekely
from the results obtamned that the tubereulin sensitivity «o demon-
steated may not be specifically tubercular  This evidence, somewn hat
ambiguous though 1t may be, 1s of conuderable interest, and the
opiuon can be expressed that the nearest relationship to other
ayndromes may be found tn pulmonary tubereulowz  To this shoutd
be added the fact that the <o-called *“sacral focus” (pre<ently to bo
destnibed) may be ndistingwishable (in its umilateral form) from
tuberculosis of tho sacro-ihac jomt  When pulmenary tuberculows
i nssocated with ankylosing spondyhitis the spendylitis usually
precedes the tubereulosts

No climeal caso of hyperparathyroid has heen end 1
n the present scries of eases  Ssamann (1928) advocated para-
thyrowdectomy, but it 13 clear from the resulta of other authors that
there ean be no sound bawis for such an operation

PATHOLOGY

Patholagy of the diseace can he divided winto two parts, that of the
sncro-thac Joints and that of the spine

The sacro-lite joint  Although hopaes were taken from this
1omt some years ago, no pathological information has become avanl-
able It scems elear that the reading of bone pathology 1< still in 1ts
infancy, and so we depend on the radiographic changes,

The apune shawng farely constant change, but most desenptions

e yed
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are confined to late changes. Here the ligaments of the spine are
caleified, the vertebral bodies are joined together and the apophyseal
joints may be ankylosed. The intervertebral dises are joined by bony
tissue at therr circumference, but in the centre they are free. Some
of the ankylosed joints show bony ankylosis and presumably this was
what Pierre Marie meant when he referred to ossification of the spie.
Curiously enough the spinal canal is always kept clear and so are
the vertebral foramina. Rarefaction of bone is the rule.

Fre 195

The earhest stage of calaification of Ligaments.

" et i f th L with the

Posture 1s important. The forward flexion of the peck W B
accompanymg k}r’lphosis may be noticed, 1f looked for, even in mil
: ositive forward bending test
al sign. Chest expansion xsl
The lateral bending cervica

n men. . . en
} 15 an early sign in m!

ases
Stiffness of the spine 13 shown by a p
and 13 1n many cases the earlest physic
sometimes restricted at an early stage.
test may be positive much later, especially
The painful pelvic twist (done very gently,
and Jate in women.
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Eridence of itoltement of shoulders and lips may come ci({ner
early or fate, but on the whole nhen the process has been advancing
for some time

Marked loss of weight may oceur, but siggests pulmonary tuber-
culosis.  Chest X-rays should be taken in all cases

MANNER OF ONSET

The onset of the disease may occur 1n various ways and 1t 13
wise to study these jmtial symptoms carefully as they can be very
muslending ~ Pain and stiffness often go together.

F1o 196

Shawing the enrly appeamnces of ankyloss of
the lateral fpanal juints  Thia picture was
nken afier & biopwy oF the ancro thae joynt

The Initial Symptoms

Gurdle pain was the mitral symptom i 48 cases, 13 had cervical
pamn radiating down the arms, 7 had pan over the domal spune
radating to the epigastrium {3 of these had been treated for indiges-
tion), 22 complamed of lumbar pamn radiating to the abdomen, and
14 Jad scratee radiation

LParn an the back was the initial symptom n 32 cases  In 11 of
these the cervieal region was affected i 4 the doreal region, w
Y3 the Jumbar remon, in 2 cases the sacral region, and there was a
double incidence i 2 eases
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Pans all over the body are usually referred to muscles. Common
sites are the trapezu, the muscles of the thigh and the calf muscles
The muscles are often tender and the usual chagnosis 1s fibrositis,
although thigh and calf muscles are not common sites for this com-
plant.  Four cases started m this way,

Parn referred to peripheral yornts as an mitral symptom makes the
diagnosis difficult  In this series four cases started like this and in

Fie 197

The earhest stage of myolvement of a hip joint At this
pomt the hip was severely Iimited m movement
i sb
two more swelling of a knee or an ankle with effusion was the firs
symptom

RADIOLOGY . s
1942} have Lo
Campbell Golding (1936) and Gilbert Scott (
pubh:held work on the radiological aspect  In the great majorelsﬂ}; ;]c
cases (probably over 90 per cent } the first radiographic chang b
noted in and around the sacro-hac jomts In some cases,
probably not m all, spinal changes follow.

i 1
The Sacro-iline Jomts are frequently the site of congemita
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Vanation, Ly 1618 usefy] to have knoy ledge of the normay Jomt. 14
18 divided nto tywg Darts, the upper or fibrous Compartment and the
lower o cartiaginoyy bart Iy tlleﬁllraut[mrt the Opposing Surfaceg
are hughly Ifregular, ang are boyngd together With Many strands of
tough fibroug tissue the Cartlagingys art the stato of Affares 4g
3 ere cartiage covers Log), surfaceg of the Jomt, ang
& true jomt CXISts wyt) 4 httle S¥novial flyqg
I{nrlrogrnpﬁrcally these ty,, Irortions ¢qy be dmmglmhod The
Jomt appeqr 20 Inverged Pear, the stajy. bemg the fibroyy bortion
and the pegy the Carttagingyy Portion 1y, part 15 outhneq by the
anterior apng Dosterigp fissurey .
he ¢ 'anges found m theqe Jomts i gy 'lmmg Spondy bty are
vanous)y Teferrod ¢ S 8acro-lty, or the "ﬂarml/orua '

a
Scotg deser g well the changes founq and the order 1n hich they
oceur

2 Brong enng ang reqularyy, of the whol, Jormt — Ty Probably
! order of g, As the Joint spaeg broadens the

edges beeome crenated ang 5 YCIY narrgy band of selerogyg may appear

Mlong ity yjope lengty,

3

he narroy band of sclerosg 8radually Spreads gy mnto the
bone

The lasy Stage 15 Usually g of ankylogg This oceury egtop

round the Jomt 1y tubereyloyg icease These ape never ween the
Seeral foeyg 1 one Occaston the diagnous 8910 dogiye for n Vear
E\entunll_\ the cace turneq out to b tubcrculom The fnmm!mn of

2 old ahagoge sometimes gy,
ther pory, * Which ape useful gpo the formntlon of ney Drriovegr
bone round the 1schin] tubcronm('q and the caleaneyy, boney and
1k loars 15 SVIDhy gy e These are Uncommey

N unky losmg Shondy Ly but do N0t oceur 4y eVery cace It ceomy
Ll Cloap g e the changes 1y o PGt Joime MY Vs er wprer]

The Sping) Radxozrnphic Changes

Hhese hayg e desenteq Many times ang bmet deserptign
] en

werfication of llgamnllv Nan mlh‘t.lndmg feature The Anleriop
Ommyy Dgeaneny M ousualjy vaolyved early, hyy the h;:mnonm flavg
ollay o “oon aftep

The P g legaimenty become caletie apnq 11 il gy
NN U gy TSt ergy o Whether (o central ing o
10 e fogg i the anter,,, OMmay oy nterspingy, hgameny The
aerat gy, sually resea) ghe A0LETIOT compman ligament 1 1,0
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Fio 198

A typical sacral focus m a case which developed pulmonary tuberculosa
three months later.

Fra 199

ree
A case of tuberculosis of the sacro-ihac joints m A nu
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wolved, Tuo lateral lines of caleification are wsually desenbed,
these are due partly to the hgamenta flava, but more espeerally to the
nvolvement of the lateral spinal artreulations A goned deal of
controtersy extats as to whether these articulations become ankylosed
at an early stage There scems little
doubt that they do. but the apy
are confusing 8z the capeules of these
jomnts become cpletfied and obscure the
joints  themselves. These jomts become
the seat of g synovitis with exudation mto
the joint, invasion of the cartilage by round
«ells and formatron of fibrovs tissue  As the
cartilage disappears, bany ankylosts ensues
The costovertebral joints are sinularly af-
fected  Some authors have stressed that
much cbange may take place before it 1s
shown on the X-ray, From what has been
saud 1 the chapter on Osteoarthntis of the
Spine, this does not seem to be very hkely
Rarefaction of the tertebral bodies goes hand
i hand wath the changes desenibed  Cal-
afication wn the short inferverfebral hgaments
jomnng the edges of the annulus fibrosus
i some cases. and the vertebral bodies
themselves mn others, mves the hulging
appearance which  brought the term
“bamboo-gpine” 1nto use

When the limb joints are involeed, e g
the hips and shoulders. the radiographie

appearances are the same as those of Fio 200
rheumatoit arthritis In thoso caces, The chamctendtic atutuite
slready mentioned, where the disease com- of an early case

mences with swelling and synovial effusion
m a medium Joint, e g the knee or ankle, these joints show no
radiograplue ehange and generally clear up completely

Erythrocyte Sedimentation Rate

Taking 15 mm at the hour (Westergren) as the top hmt of
normahty, 41 of the 51 males and 19 of the 46 females showed a rared
hgure,  Tha corresponds to 75 9 per cont of males and 52-7 per cent
of feraales  If 10 m - at the hour 1s taken 49 of the 34 males and
23 of the 36 females showed a rared rate . The ES R 15 not of geeat
value i prognosis, some eases do well ;n spite of a ni<ing figure and
Ve versa

Other pathologieal and biochrnueal ivestigations tre as a rule
negatne  Papers have been published from time to time suggesting
that calauns metabobsm s at fault snd expenmental s perealc e
arthritis e Yween produced an rats To all ordinary tests ealeimm
and phospliorits metabolist appears ta be narmal and both sewd and
alhahne phosphatase values have been normal i the eenes.
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Fio 201

A eose of wndateral saeroabitis n & gl aged 17,

Fic 203

Fio 202
nom
Lateral X-ray of the spme showing caleifica-  An wnusual appearanco ;BT:ye e
tion of the antenor common higament  The nech 1 ankylosmg !posvg"‘;“c s o
calafication between the upper \ertebrm 35 difference in Joint gpaco be
not continuous.
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Comparison of the Syndrome ag seen To-day with the Descriphons of
the Early Aathors

The following table gives the findings m 90 caces of ankylosng
spondylitrs compared with the origmal classreal deseriptions of the
drcase.

. . i
§ sugne Symptonin,' vom Bechteres Marse Steumgall 113 Serte
ey (1897 (18y7) Thia Rertes |

- )

Site of onmmal ! Cenaal ne'Lombar wpine Coual 27 domsal 13,
symptoms trasellng down  traseling  up  Iumbar, 42, doubls |
ards

wanbe meidence, § \
'K plisrs Lrxed dorend Nt et t posture In 38 of 90 ensen <37 7
per cont
Lo jonts* Not affccted Alwase  afleted  Ankyhosdn 12 cases =
Often ankslowed 133 per cont |
Musclen affectesd  Puresss and elight Severe atrophy  Generaliserd ateophy wl
stropby 33 398 per
| ornt
"o Vinfecton of i Oufication  of  Twnbun wpae © @ 7
- spmo  (Peecse 4 Leee 1 no
meantng un  esplonce that this |
i ' certaun) R neuralogiual!
' disease
)

Antercdent and Herodity, tramma Rheumatwm  snd See pnder Frology
famuy fartort and kaes mfenon ,
Comparison of precent geries sath the rlassieal types —1It 15 clear
that the disease ta day shov s features of buth the clasarcal desenptions
amt 1t 13 uncertamn why <uch acute ehineal obwervers <hould have
described only caves of ane Lind or the other  The divcovery of the
radiograplie saceal focus no donbt has played o conaderable part

Cages without a Sacral Focns

Chmeally, these coses yesenmible ankylosing sposddylitie with
sacral foens  There were 5 women and 4 men and alf pelyie X rayve
were earefully recheched  The average ape at onsct of symptoms
wis 44 and ot diagnost 4t In 6 cases the onset was in the 40-50
age group  The site of attack m all the women was the cervical
regon and i the § men the dorsal regon Orcepation and aho-
topeal Taetors did not differ from those an the pain group  The
ENR was rased i 2 women and normal m 3, 1t was rated 10 all
¢ men

Baiography showed loral anhytoss of the faterad spine artienta.
Nons G enses (4 women L man) and toal ailetheaton of heaments
4 cases () woman 3 men)

Of these ¥ cases, 4 are under absersation and 4 hase been followed
2,2) S and @ years after the patrents were fivet ecen In these rases
the racro thac Jomnts were anill elear by X ray exanunation and the
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original lesion showed no advance, but the clinical acture 15 shll
unsatisfactory, all 4 patients still complain of pain and disability
One case ennnot be traced and the other 4 are too recent for
assessment to be useful,

These cases have already been discussed under osteoarthetis of the
spine  Some may belong to the group spondylosis ligamenlosa
ossificans, and not to the group ankylosung spondylitis. Others may
represent cases of ankylosing spondylitis with an abnormal course

The Stage at which the Disease was first seen
Only 87 cases are included, 1n 3 cases the radiographs were not

avnlable for rechecking.
Using X-ray standards, the cases were distributed as follows.

Group Cases
A Sacral focus only e 29
B Secral focus and i ol ement of the spine . 17

) 1 t of the spino 32

y Jom

D Special group wath clear sacro-ihac jomts 9

No significant difference in sex distmibution, sedimentation rate,

age, length of history, treatment, or prognosis (so far as 1s known)
could be demonstrated between any of theso groups.

If a sacral focus abways led to ankylosis, one would expect the

cases with the sacral focus to have a shorter history than those showing

ankylosis. They have; but the difference is very small and not
gnificant he signift of the issions which occur is dxlﬁcu!t
to assess Nor has a sacral focus been seen to change to ankylosis

though the investigation has been carried on for ten years, but there
15 no doubt that the X-ray changes are slow, and moreover 30 cases
were originally seen in the ankylosed state, It is well known that
the disease has a natural term in some cases; one patient seen
onginally with ankylosed joints has had no recurrence in twelve
years. ; . . .

Some authors have published X-rays of patients with a sacra
focus followed by X-rays taken years ]z’t‘t‘o‘r in ?Y.hic.h zfnk l?sls l‘i s:l"lg

ails. OF 32 cases of ankylosed joints m this series, 8 had cumuds
gfsttorles of less than a yeax?, which suggests erther that the dxsT’IS:
may have a long silent period, or that ankylosis may take plac
v ickly.
‘er)'i‘l;lc‘: 1Eog’!‘se of the Disease 1s charncterised by remissions nn:l
exacerbations. Pam and stiffness are always the leading symptal;;);
Atrophy of the ercctor spinx group of muscles can bccume1 et
troublesome It scems as if the muscles are in continuous spasn E’I;I“"
the weakness so engendered 1s coupled with a gradually mlcre.o;m;
Jimitation of movement. Ankylosis of the costovertebra ]:ch o
and the general mgidity of the thorax leads to respiration “1s]ntu!0
almost entirely diaphragmatic, and 1t is & wise measure to 1
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there is no doubt that, 1n the early days, Gilbert Scott produced good
results with his method of treatment, It probably takes longer to
produce this effect than in the case of conventional deep X-ray
therapy.

Deep X-ray therapy has been used extensively in London bath
by Professor Windeyer at the Middlesex Hospital and by Dr. Gwen
Hilton at University College. They both vary their technique.to
suit individual patients and lesions. The technique is described m
the appropriate publications,

Personal Results

Durning the last four years, 26 patients have been treated by this
method  The effect on symptoms is as follows: 14 cases have been
rendered symptom-free, 8 have been improved (a great deal as far as
pain 1s concerned), 3 have been unimproved, and one has been made
worse. This seems to show that deep roentgen therapy 1s the method
of choice at the present time. Perhaps one of its most remarlable and
1aluable features 1s that it seems to make little difference at what stage
the case is presented for treatment. Personal cases have done 83
well at the stage of sacro-iliac ankylosis and spinal involvement as at
the early stages. In spite of this the case should naturally be sent
for treatment as early as possible,

If X-ray treatment has been tried and fmled, or if it has only
produced improvement, further measures will be required, but
breathing exercises may be used at any time, Considerable progress
has been made during the war in the development of these exeraises,
and it is quite clear that they are of the greatest possible use either m
nereasing the vital capacity, or if ankylosis of the costovertebral
joints is nevitable of ensuring that 1t occurs i the best posable
position  No physiotherapy must be given whilst X-ray trealment 15 1%
progress.

Gold has been of use in some cases. Considerably larger doses may
be used than i rheumatoid arthritis, doses more m conformlty'\\'lt_h
those used in pulmonary tuberculosis. The standard dose is ?0
milligrams 2 week, but 100 milhgrams a week is often given, the
whole course, however, goes up to the usual 1 grm. and a pause
occurs before the next course 18 started Reactrons are uncommon,
but dermatitis occurs oceasionally. 5

Injections of tuberculin, which at one time seeme:

iven up nowadays .
i The Iz’)laster bed undoubtedly has an important p].ace in n:eatn:;’::;
It must be made with the greatest care, and serially adjuste
deformuty 15 reduced  An orthopadist should be consulied.

d of use, are quite’

Physiotherapy o
The Kromayer lamp has a large, and sometimes 1% seems defxlss‘lvbee,
lace in treatment. As its action s Jargely local, the k:lra); :nﬂ ot
carefully studied before its exact appleation 1s decxd'c  eary)
the bare face of the burner is used (see chapter on Physica
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and i< passed up and down the paravertebral region in the part most
affected  If, however, the sacro-iliac joluts and some part of the spine
is affecteq, the techatque ix to pass the burner up and down aver the
sarro-thac jounts first and then to treat the spine alterwards  The
erythemn {ime of the lamp must be ascortained first, in order that a
blister dose may be avoided The treatment should be given weekly,
and combmed with actire and passive erercises. These exercises
chanld finst e given either on Guthne shings (sce Physical Therapy)
or, if facihities are avalable, in the deep poot  Wialst w the pool,
an underwater douche may well be applied to the part of the spine
mast affected  detite exercises shonld form a part of each treatment,
even from the very commencement
In some caces, especially those with a depressed, mtroverted

etae ab RN h PN .

d stages 13

the disease
has ardvanced far, but it 13 sometimes seen even to-day, when the lunb
nints have breome imvolved at an early stage It scems likely that
the accurrence of this devastating complieation has been reduced
by modern mtethorly

REPEREXNCES
Braonrenrw, W osos (1883 Newro! 208 18, 426
Becaeey, © W (030 Bt Med J 1, 1D
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flowptne, F € (1130) J Surg, 83, 454
Hivros, (0 (1985 Pror B Soc Med , 48, 603
Marie, P OINS) Eer Medicine, 18, 287
Seorr, G (M2 Adalescent Spondylites  Oxford U eraty Press, London
Neavarey, X N (1028} ek Kl Chis | 153, 35,
Streyerei, A (0695)  Diwk 7 Neveenheddh | 13, 327
Tescugvoone, [ J (1835 Drwh Med Weckr , 53, 1376
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there 13 no doubt that, 1n the early days, Gilbert Scott produced good
results with his method of treatment. It probably takes longer to
produce this effect than in the case of conventional deep Xeray
therapy.

Deep X-ray therapy has been used extenstvely in London both
by Professor Windeyer at the Middlesex Hospital and by Dr. Gwen
Hilton at University College They both vary their techmque:to
sutt individual patients and lesions. The technique 1s described in
the appropniate publications.

Personal Results

During the last fonr years, 26 patients have been treated by this
method. The effect on symptoms is as follows: 14 cases have been
1endered symptom-free, 8 have been improved (s great deal as far as
pain 15 concerned), 3 have been unimproved, and one has been made
worse, Ths seems to show that deep roentgen therapy is the method
of choice at, the present time  Perhaps one of its most remarkable and
valuable features is that it seems to malke little difference at what stage
the case 1s presented for treatment. Personal cases have done as
well at the stage of sacro-1hac ankylosis and spinal nvolvement as a
the early stages. In spite of this the case should naturally be sent
for treatment as early as possible

If X-ray treatment has been tried and faled, or if 1t has only
produced improvement, further measures will be required, but
breathing exercises may be used ab any time. Constderable progress
has been made durmg the war n the development of these exercises,
and 1t 1s quite clear that they are of the greatest possible use either
wncreasing the vital capacity, or if ankylosts of the costovertebrat
jonts 1s mevitable of ensuring that it occurs mn the best porlflbvk
position.  No physiotherapy must be qiven whilst X:ray treatment 15 10
progress.

Gold has been of use in some cases  Considerably larger doses may
be used than mn theumatoid arthritis, doses more 10 conformity with
those used mn pulmonary tuberculosis The standard dose 1 50
milligrams a week, but 100 milligrams a week is often given, the
whole course, however, goes up to the usmal 1 grm, and & panse
occurs before the next course 1s started. Reactions are uncommor.,
but dermatitis occurs occasionally. ©

Injections of tuberculin, which at one time seemed of use, are qu

iven up nowadays. .

§ The I}’)laster beuyundoubtedly has an mmportant pl_ace in tres.‘:m:nt
Tt must be made with the greatest care, and serially adjusted 28
deformity 1s reduced. An orthopedist should be consulted.

Physiotherapy
The Kromayer lan = 7-+-n ~=A ~resatimea it ceems decm‘:v;é
place in treatment. [r'ayz ?:srule

arefully studied befc .
ihe bare face of the burner is used (see chapter on Physieal Therapy)
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and is passed up and down the paravertehral region 1n the part most
affected. If, however, the sacro thac jornts and some part of the spine
13 affected, the technique is to pass the burner up and down over the
sacro-iliac jomts first and then to treat the spine afterwards The
erythema time of the lamp must be ascertawmed first, 1n order that a
blister dose may be avoided  The treatment should be given weekly,
and combined with aclite and pasare exercises, These exercises
should first be given erther on Guthrie slings (see Phy«ical Therapy)
or, if facilities are available, in the deep pool  Whilst in the pool,
an underwater douche may well be apphed to the part of the spine
most affected  Aetire exercises should form a part of cach treatment,
cven from the very commencement.

In some cases, espeaially those with a depresced, introverted
personality, the general carbon-are Jamp seems to do good

Ankylosing apondy itis in its final deprezsing deformed stages 15
seldom «ecn nowadays for recogmtion and treatment of the disease
has advanced far, but 1t is sometimes seen even to-day. when the limb
jomts have become 1nvolved at an early stage It seems likely that
the occurrence of ths devastating complication has been reduced
by modern methods
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there 1s no doubt that, in the early days, Gilbert Scott produeed good
results with his method of treatment. It probably takes longer to
produce this effect than in the case of conventional deep Xeray
therapy.

Deep X-ray therapy has been used extensively in London both
by Professor Windeyer at the Middlesex Hospital and by Dr. Gren
Hilton at University College They both vary their techmque.to
suit individual pattents and lesions, The technique is described m
the appropriate publications

Personal Results

During the last four years, 26 patients have been treated by this
method The effect on symptoms 1s as follows: 14 cases have been
rendered symptom-free, 8 have been mmproved (a great deal as far as
pain 1s concerned), 3 have been unimproved, and one has been made
worse  This seems to show that deep roentgen therapy is the method
of choice at the present time. Derhaps one of 1ts most remarkable and
valuable features 1s that it seems to make hitle difference at what stage
the case 15 presented for treatment Personal cases have done as
well at the stage of sacro-iliac ankylosts and spinal involvement as at
the early stages In spite of this the case should naturally be sent
for treatment as early as possible

f X-ray treatment has been tried and failed, or if 1t has only

produced 1mprovement, further measures will be required, but
breathing exercises may be used at any time Considerable progress
has been made during the war 1n the development of these exercises,
and 1t 15 quute clear that they are of the greatest possible use either
mcreasing the vital capaeity, or if ankylosis of the costovertebral
jomnts 1s inevitable of ensuring that 1t occurs 1n the best possile
position, No physiotherapy must be given whilst X-ray treatment 15 it
progress

Gold has been of use 1n some cases, Constderably larger doses may
be uwsed than in rheumatoid arthritis, doses more in conformty with
those used in pulmonary tuberculos:s The standard dose 1 50
milligrams a week, but 100 milhgrams a week 15 often given, the
whole course, however, goes up to the usual 1 grm. and a pause
occurs before the next course 15 started. Reactions are uncommon,
but dermatitis oceurs occasionally. e

Injections of tuberculin, which at one time seemed of use, are qu!

tven up nowadays

8 The};l(lsler beg undoubtedly has an important place 1 tl'eatrndenﬁﬂ
It must be made with the greatest care, and serially adjusted &
deformity 1s reduced. An orthopedist should be consulted

Physiotherapy

The Kyomayer lan
place m treatment
carefully studied befi . '
the bare face of the burner 15 used (see chapter on Phystcal Luetaps

Temptn
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and 15 passed up and down the paravertebral region in the part most
affected. If, however, the sacro-iliac joints and some part of the spine
is affected, the technique 1s to pass the bumer up and down over the
sacro-hac jomnts first and then to treat the spine afterwards The
erythema time of the lamp must be nscertamed first, m order that a
blister dose may be avaided  The treatment should be given weekly,
and combied with active and passive exercises These exercises
should first be given exther on Guthrne slings (sce Physical Therapy)
or, 1if facilities are avalable, 1n the deep pool. Wlulst 1 the pool,
an underwater douche may well be applied to the part of the spine
most affected  Actire exercises should form a part of each treatment,
even from the very commencement

n some cnses, especially those with a depressed, mtroverted

d stages 1s

the disease

>n the limb
joints have become mvolved at an carly stage It scems hkely that
the occurrence of this devastating complication has been reduced
by modern methods
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there 15 no doubt that, m the early days, Gilbert Scott produced gond
results with his method of treatment It probably takes longer to
produce this effect than m the case of conventional deep Xray
therapy.

Deep X-ray therapy has been used extensively in London both
by Professor Windeyer at the Middlesex Hospital and by Dr Gwen
Hilton at University College. They both vary their technique.to
suit individual patients and lesions. The technique is described i
the appropriate publications

Personal Resulls

During the last four years, 26 patients have been treated by ths
method The effect on symptoms is as follows* 14 cases have been
rendered symptom-free, 8 have been improved (a great deal as far as
pam 15 concerned), 3 have been unimproved, and one has been made
worse  This seems to show that deep roentgen therapy 15 the method
of choice at the present time. Perhaps one of 1ts most remarkable and
valuable features 1s that 1t seems to make httle difference at what stage
the case is presented for treatment Personal cases have done as
well at the stage of sacro-ihac ankylosis and spinal mvolvement as at
the early stages In spite of this the case should naturally be sent
for treatment as early as possible 3

If X-ray treatment has been tried and failed, or if it hes only
produced 1mprovement, further measures will be required, but
breathing exercises may be used at any time. Considerable progress
has been made duning the war i the development of these exercises,
and 1t 1s quite clear that they are of the greatest possible use either lr;
increasing the vital capacity, or if ankylosis of the costoveﬁebgf
Joints is nevitable of ensuring that 1t occurs in the best posuble
position  No physiotherapy must be quven whilst X-ray treatment 15 32

rogress

r %ald has been of use 1n some cases. Considerably larger doses mﬁ{
be used than 1 rheumatoid arthntis, doses more in conformity \Vl;o
those used 1 pulmonary tuberculosss. The standard dose 1 e
mulligrams a week, but 100 mlligrams a week 15 often gwen,“m
whole course, however, goes up to the usual 1 grm. and a pa n
occurs before the next course 1s started. Reactions are uncommon,
bub dermanitis ocenrs occasionally.

Injections of tuberculin, which at one time seemed of use, are quite
D IOTL L o s iy
as
It must be made with adjuste
deformity 1s reduced. R
Physiotherapy o

The Kromayer lan
place in treatment.
carefully studied bef § .
the bargface of the burner is used (see chapter on Physwar sisvros
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and 1s passed up and down the paravertebral region in the part most
affected  If, however, the sacro-ilac joints and some part of the spine
is affected, the technique 1s to pass the burner up and down over the
sacro-liac joints first and then to treat the spine afterwards The
erythema time of the lamp must be ascertained first, 1n order that 2
blister dose may be avoided. The treatment should be given weekly,
and combined with active and passice exercises 'These exercises
should first be given either on Guthrie shngs (see Physical Therapy)
or, 1f facilities are avalable, m the deep poel, Whilst mn the pool,
an underwater douche may well be apphed to the part of the spine
most affected, Active exercises should form a part of each treatment,
even from the very commencement

In some cases, especially those with a depressed, mtroverted
personality, the general earbon-are lamp seems to do good

Ankylosing spondyhtss in 1ts final depressing deformed stages 1s
seldom seen nowadays, for recogmtion and treatment of the disease
has advanced far, but 1t 18 sometimes seen even to-day, when the limb
Jomnts have become mvolved at an early stage It secms hikely that
the occurrence of this devastating complication has been reduced
by modern methods
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CHAPTER XXVII

MEDICAL DISEASES OF BONE

CALCIUM METABOLISM

HE metabolism of calcium is closely linked with that of
phosphorus, so that changes in one are often secondary to
changes 1 the other A reciproeal relationship exists between

the level of caleum and phosphorus in the blood.

The digestive processes convert all the caleium in food to its
morganic salts but calemtm is nevertheless absorbed with difficulty,
and an excess of 1t in the diet 15 to be desired. The daily requirement
for adults s between 0-4 and 10 grammes, and in children and
pregnant or nursing wonten 1t ts higher. Absorption is assisted by
vitanun D and hindered by excess of certain mmeral constituents
Excretion of the element 1s primarily by way of the large intestine,
so that feces contamn the unabsorbable residue plus that which is
excreted  Elimination also takes place through the kidneys, and
nereases with acid-forming diets.

In blood, caleium 1s found to be absent from the corpuscles, while
in the plasma there 1s more than m the serum. Many of the methods
of estimation are open to criticism, but the best give normal limits of
9-10 mgm , expressed per 100 ¢ ¢ of serum. Phosphorus is equally
distributed in blood constituents, and 1s usually expressed as milli-
grammes per 100 ¢c of plasma, normal limits being 2-5-3:5 mgm
per 100 cc. 1 adults, and up to 5 mgm. 1n children, The serum
caleum figure tends to be low in pregnancy, and high i a child wlle
1t 15 suckling Phosphatases appear to be needed wherever in the
body active calcium metabolism is taking place. They are presene
in the intestinal mucosz, 1 kidney, and in parts of bone, particularly
m children. Plasma also contains phosphatase, which can be
measured 1 terms of the number of milligrammes of phosphorus
which 1 cc of plasma will iberate from sodium a-glyc.el'uplloﬁphﬂte
i 48 hours at 38° C and at pH 76 The normal value is 0 15 mga,
and this may nse considerably in certain bone dls‘easef. s

1ot antg A

serum caletum levels must at all times be mamtainea \,u./uné
coagulability of shed blood, and normal irritability of muqclels:\h
nerve, though 1t 1s surprising that levels as low as 6 mg or ﬂ§th“:’xi
as 198 mg have been observed in conditions of disease, witho
ymptoms .
S}Hé’akium metabolism is affected by various dietary de.ﬁcnf:llflft
Vitamin C plays an important part in the ossification of bone; \u‘ xﬁm
it there 1s no activity of the osteoblasts, but n spite of this, eale ol
metabolism remams normal and indeed the zone of provisio
448
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caleafication s thicker and Jess regular than wswal. Chimeally, the
vesult of vitamun C deficteney 15 mfantile scurvy, After the work
of Mellanby on antiraclutic propensities of oils and fats, it was dis-
covered that ultra-violet radtation had a sinntar effect, snd finally
pure calesferol was wsolated  Thus witanun D and calelum and
phosphorus metabolism were linhed together. Without vitamin D
torganse phosphorus salts cannat be properly absorbed from the
mtestinal mucoss, nor be deposited m the oste‘md seams of hmrw

B e e Ll -

adults, causes a secondary caletum defictency leading to Jow serum
calcium and tetany

During fasting, calesum 15 continuously excreted from the skeleton
In anmals on a diet poor in ealeium the trabecule of spongy bone
become dimimshed Calcum deficiency m the dret 13 at least one
fuctor in d t It [y starts 1n a pertod of
lactation o "
countries
may proc N
the dret, and the result 15 hunger osteopathy, chmically svmiar to
osteomalacta

Phosphorus deficiences are not seen 1 human medicine, though n
cattle of South Africa there ss an osteomalacia-like diease called
styfsiekte, or ‘“‘stiff sickness ** Experiments have shown that this 1s
due to phosphorus deficiency

Phospharvy and calcium metabalism are speafically affected by the
parathyroids  Removal of these glands in men and ammals results
in a low sernm calaum level, while injectron of a glandular extract
such as parathormone raises the level above normal But these
effects of parathormone on caletuin levels are probably secondaiy to
rhanges 1 phosphorus metabohsm  The hormone rapidly mcreases
the excretion of phosphorus and its level in the blood falls  owing
to the reciprocal balance between blood phosphorus and caterum
the level m the serum of the latter rives, and to allow of this the hones
vield wp ealerum  Finally  the raised serum calerum level causes
excess calerum to he excreted anto the urme and a dram of caleum 1
established from skeleton to urine  On admunistering parathornione,
the merease n caleram exeretron lags behmd that of phosphorus,
and when the admintstration 1s stopped phosphorus excretion returns
abruptly to normal to be followed Jater by the caletum excretion
Such alterations tn excretion affect the unnary far more than the
faceal output  Tins cham of events suggests where the pathogenesis
of generalised osteitis fibrosa lies, for m this discase the wcreased
secretion of hormone from a parathyroid tumour produces the very
same effects It must be noted that normal indinrduals respond 1 a
vanable way to parathormone, and injections of this substance may
sigmificantly rawse the urmary caletam exereton without necessanly
cansing a hypercaleenua

In hyperthyrordism and also mn normal persons grven thyrod
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extract, or thyroxine, ealejum excretion is inereased out of proportion
to any rise m the basal rate of metabolism. This action is greater
than that of parathormone, and yet the serum calcium 15 unchanged
Moreover, in hyperthyroidism there 1s a distinet inerease in frecal ns
well as i urmary calcium excretion. Thyroxine probably does not
directly stumulate the parathyroids, otherwise the serum calemm
would rise, nor can a general mncrease in metabolic activity adequately
explain the facts, because there 15 no increased ontput of calerum in
fovers or leukwmias where metabolism is increased without thyroid
disease. So thyroxine may perhaps directly increace bone katabolism,
It has been found that somewhat less than 50 per cent of cases
of hyperthyroidism have demonstrable osteoporosis as a result of
wncreased caletum loss (Hunter, 1930) In myxadema, conversely,
the rate of excretton of calcium is subnormal, and can be restored

when thyroid is admimistered
In studying caleium metabolism it is necessary to know not only
the blood levels of calerum and phosphorus, but also the calcium ant
phosphorus balance, for the direction in which a river flows 13 not to

be found stmply from its level
A calerum balance estimation can only be made acenrately with the
patient 1n a ward under the care of a painstaking Sister-Dietitian
Because salt excretion levels become constant only slonly, it is best
not to change the conditions of study more than once in twelve days
A diet Jow 1n caloium is needed to reduce to a mimmum the un-
absorbed calcium in the freces  The daily mtake is fixed at 100 mg,
by allowing the patient to choose a palatable dictary from a lrst of
foods low in calcium content This diet must then be adhered to
throughout. Flud and sodium chloride intake is also kept cunstfmt,
and distilled water 1s nsed in the preparation of all the food and drink
Liquid paraffin may be needed as a laxative, and the urine is kept
neutral to phenol-sulphone-phthalein pH 7:3 with suflicient sodum
bicarbonate by mouth  The faeces are divided nto three-day peniods
by oral admimstration of 0-3 grammes of carmine alum fake taker
cvery third day This marker should appear in the stools within
24 hours on each occasion  The total freces passed in the peniod sr
collected for calctum estumation, and so 15 the 00"5‘51’“’3"’“g noine
sample, in 24-hour specimens over the same tl_lrcc-dzl}' period. Aﬂ:::
a prelumnary three-day trial on the preseribed det, cxcret\onl
- TP 4T Lt hen wasinda of three days each The
imgm of calerum

GENERALISED OSTEITIS FIBROSA (HYPERPARATHYROIDISM)

Generalised osteitis fibrosa is otherwise known as hyl’z;l““;"l;
thyroidism or osteitis fibrosa of von Recklnghausen. It )s] ui o
excessive secretion of parathyroid hormone either from hyperp ::vb;}(re
neoplasm of these glands. Its features are hy percalemnua, 111;30)
caletum balance and decalafication of the sk.eleton (H\mtler, e

The parathyroid glands are variable in site and npum! ]\e[r-‘ch ol
are usually twa on each side, Iyng between the pretracheal fascla
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the posterior aspeet of cach lateral lobe of the thyroid, ~Aberrant
tisswe may be found 1n any part of the branchial field  The supertor
. . LR A R I o 1

when they are placed behind the pretracheal fascia the latter has to be
divided to expose them, and they may migrate close to the cesophagus
and down into the thorax (Walton, 1931} y

The bony changes are generalised throughout the skeleton The
cortex and sponglosa are too thin and are replaced by tough, grey
fibrous tissue, so that they eut with a kmfe Iike rottenwood Deformn-
ties and spontanecus fractures are seen. Multiple, grey, spongy

" A ' '-rcysts may be

. predominant,

loes not cease

‘I'here 1s iibrosis of the marrow, and there may be osteoclastomata and

eysts The parathyroids may show a single tumour, rarely tumours

of two glands, and sometimes generalised hyperplasia of all four

Bilateral renal caleuli of caleium phosphate are commonly found

Advanced eases have shown metastatic calafication in lungs, stomach,
hidneys and myocardium (Hunter and Turnbull, 1931)

The disease 15 more common 1n women than in men Besides
symptoms related to the skeleton there are also muscular hypotoma
and weakness, anorexia, nausea, vonnting and abdomuinal eramps, and
mn advanced cases, wasting. Unmnary symptoms include as a rule
polyuria, polydipsia and nocturnal frequency, sometimes also renal
colic and hematuria  The former symptoms result from the large
quantity of water needed to excrete the excess caleium salts mn the
blood  Whete there 13 metastatic caleification m the kidneys the
picture of chrome nephntis with renal fallure and phosphorus
retention may occur

Occasionally the presenting features are entirely renal  However,
the claswical type is one with a fibrocystic skeleton, and here the
sheletal symptoms predominate There are pans in the bones,
particularly n the back, pelvis and legs, deformities which slowly
progress, and spontancous fractures  Pelvis, spine and thoracie cage
are grossly deformed, showing kyphosis, loss of total height from
narrowing of the vertebral bodies, distorted mibs, and a decp antero-
posterior diameter of the chest The hmbs are curved and deformed,
making walking eventually impossible  The teeth may be displaced
or lost but are otherwise normal The terminal phalanges may
characteristically become shorter and broader than normal From
the pomt of view of diagnosis, such gross skeletal signs ought to be
considered as very late  Anorexia and abdominal symptoms may
rednce the patient to a state of cachexia,

Biochemical tnrestigahons show a rawed serum caleum and
figures vary between 12 6 and 23 6 mgm per 100 cc  Values of 14
mgm per 100¢ ¢ are common Plasma phosphorus figures on the other
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hand are low, varying betneen 1-0 and 2-7 mgm, per 100 ce  Such
figures are diagnostic, except that the plasma phosphorus may be
lugher where there 15 renal impairment ~ In these cases where bone
disease 15 demonstrable, the plasma phosphatase is raised. There isa
negative caleium balance with a urinary excretion of up to eight times.
the normal, the fwcal excretion 13 not rased unless there 15 renal
mpairment  Radwographs show extreme osteoporosis  To demon-
strate this it 13 necessary to take a control film, the corresponding
bones of the patient and the control being exposed smide by side on the
same film A control should be chosen of the same sex, age, height,
weight and build as the patient, and the same control ought to be
employed 1n all subsequent radiographs. The cortex of the bones 13
reduced to a thin uneven linear shadow, and the spongiosa loses
density  The skull shows uniform miliary mottling, and small cyst-
lke areas The vertebrz are biconcave and reduced i height
Deformuties of the pelvis m particular and of other bones are to be
seen, also spontaneous fractures. The urinary tract should be radio-
graphed for calculi and metastatic caleification  If the parathyrod
tumour 1s retrosternal it may throw a shadow in a chest film

Where diagnosis 1s very difficult, a biopsy and histological section
of bone from the tibia may be made.

A number of similar conditions must be distinguished .Ly
differential diagnosis.  Osteomalacia, thyrotoxic osteoporosis, osteitis
deformans and focal osteitis fibrosa are described later. Senile
osteoporosis and osteoporosis of disuse, osteoporosis in pitwtary
basophibsm (Cushing, 1932), osteomalacia with renal g]ycoeurmi

'y car tosis of the skel multiple myc!om‘h rend
riekets, osteogenesin imperfecta, chondromata and hpoid granulo-
matoses are all sometumes confused with hyperparathyrodism In
only one of these conditions 1s the serum calcium ever raed. Cds:s
of multiple myeloma may show serum caleium figures of 134 (i
16 L mgm per 100 e ¢. with & raised plasme phosphorus v here ;cﬂﬂ
function 18 impawred 'The condition 1s mainly .(]Htlnglnsh(?(] on
radiological evidence, where the mnner aspect of the ivory cortica H[:‘
especially picked out with clean-cut areas of complete tmnclug;l c
There 1s Bence Jones proteinuria in 65 per cent. of cases  Oste i
malacta with renal glycosuria may closely resemble hypefl’““:s
thyrotdism both chmeally and 1n radiographs The Q])'C"““”:<es
often t i and shght alt 1 is present. In typieal ]‘ o
the blood chemistry of the two diseases is dufferent, the serum fa (i)loth
figure bemng normal in osteomalacia w ith rcqnl gly cosuria. "h the
diseases the calem output in the urine is increased. In both e
plasma phosphorus figure is low, except where the renal meufﬁclshr‘}:
of metastatic calcification of the kidneys in hyperparathyro are
interferes with the excretion of inorganic phosphate Sucl: ca<cns“m
unusual, but may lead to further confusion because oflﬂl );"n:yzleo-
and a drop of the serum calcrum value cven to norma ';,ut the
malacia and renal rickets low serum calcium levels are sc?t!;,‘
other conditions desertbed all show a normal blood c:’w!‘m:mgr-l from

Unless operated upon, the patient becomes bedrn
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weakness and his deformities, and dies within a few years  Immediate
postoperative mortality 1s less than 4 per cent. of the recorded cases,
although 1 10 per cent tetany or renal complications killed the
patient between 19 days and 14 months after operation.

Surgery 1s always mdicated, for, though a high-caleium and high-
phosphorus diet alone will miprove skeletal ealeification, 1t 15 contra-
ndicated as 1t increases the danger of renmal caleuh  Such a diet
with vitamin D may be given a few weeks prior to operation, The
cluef difficulty Lies in finding the tumour  In one case (Walton, 1831)
a prehmmary exploration faled to show the two tumaurs which
were later found lying respectively retrosternally and behmnd the
wsophagus  Sir Jamcs Walton thereforo advises wide exposure
throngh a collar mecision The sternomastoids are retracted end
pretracheal muscles divided The lateral lobes of the thyroid are
rolled inwards to expose the normal sites of the parathyroids If no
PRERrE RN Y Hah N v ) .

cesophagus 15 faelitated by this mmesion It s amportant not to
mustake & small thyroid adenoma for a parathyrod tumour  After
removal the wound 13 closed n layers, with a small tube drain inserted
i the cavity which remamns A Iigh-caleium diet with ealerum
lactate (5 grammes thrice daily} 1s given with vitamm D and ultra-
violet irraciation  Watch must be Lept for the onset of tetany and
tlus controlled if necessary with imtramuscular calelum gluconate
{10 ¢ ¢ of 10 per cent solution) or even parathormone and intravenous
calesum chloride (10 ¢ ¢ of 5 per cent solution} in the worst cases

e 1mpr should be drama Bone pan 1s immediately
rehieved, spontancous fractures heal quickly, and osteoclastomata
often dwmdle Unnary and gastro-intestinal symptomns cease at
once ‘The density of bones increases and the blood chemistry
returns to normal or may swing over to hypocalexmia, showing a
latent or mamfest tetany

FOCAL OSTEITIS FIBROSA

This condition 13 vanously known as benign glant-celled tumour,
osteoclastoma, osteogenetic myeloma and myelod sarcoma It
1s a focal or multifocal disease of bone of unknown amtiology and
unassoctated with any endocrtne disturbance It occurs chiefly
adolescence and 13 much more common than generalsed osteitis
fibrosa  Localised grey or hrown tumours expand the corticalis and
may form cysts  Histol, Ily they are of fibrous tissue

gant cells ( lasts)  Apart from the local levtons, the
bone 13 everywhere normal  Chmeally, the process 1s slow and often
becomes arrested It may be symptomless untit a spontaneous
fracture oceurs  Deformutres are seen 1n the multifocal variety.

The serum caleiam, plasma phosphorus and the caleim balance
arc normal, and generalised osteitis fibrosa can thus he distingmshed
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at once. Radiographs show that the whole skeleton is properly
caleified except at the sites of the lesions, usually in the ends of the
long bones, where there 1s a fusiform swelling caused by a translucent
cyst-like structure, traversed by a few trabecule  The cortex is thin
and expanded

Treatment is for the fractures, which unite well, Exploration of
the neck for a parathyroid tumour is quite unjustified.

OSTEITIS DEFORMANS (PAGET'S DISEASE)
-t - - © " nic disease
It is not
< " * disease i3
unknown, It 1s not due to an endocrine disturbance, and bears no
relationship to gencralised osteitis fibrosa It 1s not inflammatory
in origin but may be due to a disturbance of mmeral metabolism. The
disease commonly starts at 55 and is rare before the age of 40 Its
incidence 1s sorewhat higher in men than in women, and sometimes

1t 1s famihal.

In a minority of cases one bone alone, such as the tibia or the
pubis, may be involved. Usually many bones are affected together,
1n the following order of frequency. pelvis, lumbar spine, femur, tibia,
skull, claviele, humerus, radws and rib. The bones are irregularly
thickened and enlarged, and are often bowed. The skull becomes very
thick and 1ts foramina are narrowed. The corticals is broad but bas
lost 1ts umform ivory appearance, being coarse, spongy, and covered
with red streaks and dots. Histologically there 1s of
mncreased resorption and even more of compensatory apposition of
new bone. The transition between diseased and normal parts of a
bone 15 abrupt.

Normal values for serum ecalcium and plasma phosphorus are
constantly found, but that for plasma phosphatase is always above
normal, The urmary caleium excretion is mercased up to fourfold
in 80 per cent. of caces, but 15 unrelated to the clinical or radiological

severity of the case, i R -

€

atL;re, or the need for larger sizes in hate, 1In 80 per cent. vt casts
ﬁlcrc is pam, of any type ogintensity, related specifically to the bm:;:
and usually situated in the back or legs, Headache 1s common. "
obvious merease in circumference of the vault of the skull compare
with a normal facial skeleton m late middle Iife gives an .appearan;e
which is altogether tvpeal, Bowng of the lower hmbs is common

It usually ocen
of each bone, )
particularly in . -
upon soft tissues may causo compression paraplegta or (‘rui{llm“l‘l:c s
palsies, Otosclerotic deafness 18 common. Spontaneous r?;n i
rare, but when 1t occurs unton s rapid. Osteogenic sarcoma ¢ p!
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ting the later stages occurs, but 15 also rare  Artenal degeneration
15 to be seen m most cases, with corresponding retinal hamorrhages

which nceounts
h 15 laid down
appears 1 one of two forms the spongy and the amorphous, though
both may be seen 1 a single patient, particularly when the pelvis 1s
mvolved The spongy form 1s the more common, and consists of
1rregular coarse strize both 1n the medullary cavity and m the corticalts,
winle the diameter of the bone 13 mereased It may have the ap-
pearance throughout of cancellous trssue highly magmfied In the
amorphous type the bone appears replaced by chalky amorphous
shadows and the diameter agam is increased In both forms,
widenmng and bowing of the bones are important ponts in the radio-
logical diagnosis  In the pelvis, cyst-hke areas are common  In the
skull the changes are irregular and affect mawly the outer table  The
calvaria may be several times normal thickness, and the sutures may
be obliterated In 40 per cent of cases radiographs show calaified
artertes

There 1s no significant change 1n the dlood chemustry other than the
raised plasma phosphatase which s common to several skeletal
diceases  The calcium balance may show an increase m urnary
excretion

There need seldom be any confusion on chinical grounds between
ontertis  deformans and generalsed ostertis fibrosa, differential
diagnoss of tlus condition 13 more fully discussed above  Pulmonary
osteoarthropathy 13 distinguished by clubbed fingers  Osteoplastic
~econdary carcinomatosis may cause confusion in the radiographs,
but an tlus disease there 15 no enlargement or bowmg of bones
Syphilitic ostertis and periostitis, 1n spite of 1ts present ranty, must
sometimes be considered

The average rate of progress in any bone 1s shown by radiographs
to be 05 em 1n a year The disease itself seldom shortens the hfe
of the patient, who usually dies of broneho pneumonia or from the
effects of artenal degencration

‘The course of the disea<e 1s not affected by any hnown treatment
Ultra-violet light therapy does not inerease the caleification of the

[ i e A e e

potasstum 1odide has been given since the time of Paget himself It
1s used as Lugol's solution, three mintms thrice daily, mereasing to
thirty mumms, and given in milk  Otherwise, recoutse may be had to
simple analgesics like aspinin or allonal

Surgeal itervention 13 rarely needed Exploration of the neck
for a parathyrord tumour 13 never justified  Rarely, osteotomies may
be necessary, or a spinal jacket for painful kyphosis Secondary

ostecarthritis of the hip may require approprate orthopzdic
measures
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LEONTIASIS OSSEA

The term leontiasis ossea i now used in two senses, desenptively
when diseases such as ostertis deformans or osteitss fibrosa mvolve
the bones of the skull, and specifieally for a progresstve sclerosing
hyperostosts of the skull of unknown cause  The condition was once
considered to be infective in origin sutec 1t may arise close to the nasal
sinuses

Although the disease does not produce & leonine expression, the
connective tissue hypertrophy of fibroma molluscum does so, and
Virchow constdered the two conditions analogous when he advocated
the name  The disease starts in the nasal fossw and sinuses, and less
commonly at the base of the skull There is slow growth of dene
wory bone under the pertosteum and this ultimately breaks the
boundartes of the suture lines, spreading in many directions across the
skull  The blood chemistry is always normal ~ The disease occurs in
early adult Jife in either sex, and may cause obstruction of the nose
and lachrymal ducts and ultimately gross disfigurement of the whole
facial skeleton  The orbit may be encroached upon, the eye protrude
and optic atrophy result  There is sometimes loss of the sense of smell
and of mobility of the jaws  Except m the later stages pamn 1s unvsual.
Beyond palliative removal of the grosser hyperostoses, no treatment
has any permanent effect

OSTEOPETROSIS (MARBLE-BONE DISEASE OF ALBERS-SCHONBERG)

The terms osteopetrosis, ostcosclerosis fragilis generalsata, and
marble-bone disease of Albers-Schonberg are all synonyms The
disease 1s very rare It appears to be congenital and may be famliat
The majority of cases oceur before the age of ten years. In one cns;
clianges were found 1n the bones of a fwtus whose mother shove
well-developed osteopetrosis (Pirie, 1030) d

The condition presents with general backwardness, anemia ml‘
Inck of appetite  The patient has a broad face with the eyes set wile
apart and the root of the nose sunken (Karshner, 1926), Ophie
atrophy, perhaps due to narrowmng of the optic foramen, may occur,
and sovere dental caries 15 often present, Spontancous fractures
following shght injury often occur, and there may be tox vi\mi.
seoliosis and defornuties of the thoracic cage, The lver s enlarged
and the spleen may 1each the iliac crest. The lymph ;:lm\d\* f‘:‘:
sometimes palpable. The blood picture may be, normal ‘t'm’
instances of hypochromic anemia are recorded, but in the ll\.'lvjl)l'l l’nn
cases the picture is that of leuco-erythroblastic anemia {Vaug| lill‘
1934) The serum caferym and plasma phosp!xorus figures are norn};'

At present the diagnosis of osteopetrosis is x]mdc by m!hoﬂrﬂ}'l;’i
The outstanding feature 15 a homogeneous density of the Ibone«.):mc
this appears to be due, not to the spread of the cortex at the c:qt o
of cancellous bone, but to the laying down of some dense 1\[\13 Cﬂ{
in the medullary cavity. However, this material i3 rc[ntll\lt'5 ?""E
and a bone whieh looks as if 1t should be 1vory-hard feels Jihe ¢hd
and 1s Lrittle (Pirie, 1930)
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The condition starts at the ends of the diaphyses and travels
towards the mid-pownt of the shaft. In its early stages it appears
as a dense band, later the ends of the bones affected by the process
widen and become club-shaped, while the density appears farther up
the shaft  All bone texture s lost n the affected regions Al bones
are not necessanly involved, and the process does not affect the whole
shaft until the age of puberty In the skull the density is marhed at
the base, so that all air spaces and foramina tend to he oblterated
ot ) . with the shaft 1s delayed

all cases In differential
emble early osteopetrosis
abeence of periostitis and
mans
nise

OSTEOSCLEROSIS (LEUCO-ERYTHROBLASTIC ANZEMIA)

It 15 of course g d that it car a1 and
multiple myeloma may be associated with leuco-erythroblastic
anzmia, but oceasionally this anzmia occurs 1 a benign form apart
from either of these diseases It is then very chromic and shows
progreszive enlargement of the spleen and osteoselerosis wiich 15
symptomless

As to the blood changes the terms osteosclerotic and myelophthisic
an®mia are sometimes used, but the name gtven by Turnbull, leuco-
erythroblastic anmma, 1s the most satisfactory (Vaughan, 19%4) It
may be defined as an anzmia characterised by the presence m the
peripheral blood of unusually immature red cells and a few immature
white cells of the myeloid sertes The an®mia 15 not necessanly
severe, nor 13 there usually a marked leucocytosis  The tiology 15
unknown  Clearly the anemia cannot be aseribed to destruction or
erowding of hemopoictic marrow by abnormal tissues or cells

In radiographe the medullary cavity shows an mereased density,
winle the cortex still remains recogmisable  The nerease of density
may be very shight, and controlled radiographs must be taken  There
15 no tendency to fracture If the pathological process 13 one of
fibrosis of the medulla without osstfication no change will be recog
msable  There are of course cases of benign leuco erythroblastic
anzmia which show no mereased density of bone 1 radiographs

OSTEOMALACIA ’

This 15 a generalived skeletal disease due to deficiency of vitamun D,
oceurning either as a pomary dietary defictency or, when seen w
“ | eatorrk as a condi A dietary defi from poor

. . g e
Central Europe It 1s seen mostly in women 1n the reproductive
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years often recurring more seriously with each successive pregnancy
At one time 1t was falsely attributed to a hyperactivity of the ovanes,
but 1t 1< now certamn that it 1s a deficiency disease resulting usually
from a combimnation of adverse ecomomic factors. The Omental
woman tends to be screened from the sun, to have restricted movement
because of foot-binding, and to ive on a diet very defictent 1n caleum
and fats. Lactation 1s prolonged and repeated and of course
represents a dramn on body calcium.

Pathologically, osteomalacia 1s adult rickets (Pommer, 1885) The
bones throughout are soft, they bend, and can be cut with a knife Iike
rotten wood Spontaneous fracture is common, The essential
abnormality 1s that caleification of esteoid tissue 1s deficient, whereas
normal phystological resorption does not dimimsh, so that the whole
skeleton 1s softened.

Pain in the back and thighs 1s a predominant symptom, especally
m winter Extreme deformuties of the pelvis, thorax, or long bones
develop in a haphazard way, and severe kypho-scoliosis may cause the
head to sink forward on to the chest. The long bones tend to bend
even more easily than they break. A waddhng gait develops, which
1s made more apparent by general muscular weakness Tetany 1s
comm
often

By .
normal, values of 50 to 74 mg per 100 c.c. being found ~Plasma
phosphorus les between 1'8 and 3 8 mgm. per 100 cc _The Cf‘k““m
balance s usually negative and can be made positive by giving the
patient cod-liver oil. Radiographs show a varmbleA degree of osteo-

semms 3 er mantnist.

kinds. The vertebrm are biconcave and the skull nay show uneven
but clear-eut areas of translucence. In cases suspected of idiopathic
steatorrheea, estimation of fat 1 the stools may show total fats up o
10 per cent or more, and the bulk of this is unspltt fat. loto
Full doses of vitamin D should be given either as cod:I{ver m‘ 2t
4 0z daily or as calaiferol 0 25 to 0 5 mg. daly. In addition caleii

lactate should be given by mouth, up to 10 grammes daily. Uit:i

violet irradiation and a correci

has resulted from ovariectomy,

Fallopian tubes should serve .

demands it, Caesarean section is necessary.

RICKETS ot

< S N < -nfancy which affects

rmIz:;t?lt; s lack of vitamin "

FMeIlanby rom the deficiency J

;, which containt the
% yrradistion of the
lies in temperate

the dret of .
natural vitamin, and from nsufficient wltra-violet u
slan. It 1s seen, therefore, particularly in poor fami
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made absorption of these substances difficult. Renal rickets oceurs
n some cases of renal infantilism, and is not due to a deficiency of
vitamin D, but to a disturbance of endogenous calcium and phosphorus
metabolism which follows on phosphorus retention, the result of renal
wsulliciency  In cwliac rickets the serum caleium is constantly low,
and tetany 15 therefore common, but the plasma phosphorus figures
are only occasionally lower than normal. In renal neckets there 1 2
raised plasma phosphorus and the serum caloum tends to fall
rectprocally, so that again tetany is common.

Rickets 15 seldom fatal except where secondary complications,
such as broncho-p are tered. Skeletal deformities
seldom persist mto adult life unless the condition is imtially very
severe or treatment is delayed beyond the third year.

Prevention 1s essential.  During pregnancy the mother must have
an adequate diet and enough sunlight = Thereafter, breast-feeding is
sound prophylaxis. Between the ages of two months and two years
cod-liver oil, up to a teaspoonful twice daily, must be added to the
infant’s diet. In the established case cod-liver oil 1s also given, as
50 per cent. emulsion, a teaspoonful thrice daily. Alternah\:eb‘, 2
concentrate of pure irradiated ergosterol, such as hquor calciferobs
B.P. 5 to 10 minims three times a day, can be used Hehotherapy
or artificial ultra-violet irradiation is valuable. To keep the cluld off
his Iegs and to prevent further deformity long lateral sphnts should
be applied  Orthopmdic treatment will be needed later in Life if the
deformities persist

CRETINISM

Cretimsm is a condition of hypothyroidism starting in feetal M.e‘
It may occur in endemic form wherever iodine-deficiency gmtr:lll;
found, rarely it may appear sporadically A gotre 1s often foufl. ’I
the endemic form of cretintsm.  The child is retarded i both P]‘)Stlcla
and mental development. It is apathetic and dull, or even complef te y
imbecile  The total stature 1s below normal and the face1s vhnraﬁ El]'i
1stie, with pale, thick, wrinkled skin, a broad flattened nosebaml e;llf-‘“
Tips, from which protrudes n large fissured tongue  The a dqm's :
protuberant, and often shows an umhlical herma, The lmn; lletsl
poor quality, the skin dry, and the dentition delayed. In the %‘gmn
system the fontanclles remain open for years, the centres of ossific:
appear late and the epiphyses fail to umte.

Radiographs show short thick bones with srregnl ¢
to appear, and very slow in fusmg. An extra band of ¢ e
seen at the growing ends of the bones; this denﬂt)‘
throughout the bones unless the illness is adequately treate: L
case 1t disappears. In the skull the basal bones are

ssification of the vault is slow. R cont

¢ séntrcated cases will remam stunted physically ;m(tlo liff:;f:l,
mentally.  Successfully treated cluldren may apPr&“ ;l\e ' re dis-
but the extent of this depends npon how early wn U 39 "ﬁisls Gaily i
covered to be cretinous  Dry extract of thyrowd 1 to 3 g1a

ar epiphyses, Jate
pnlm;v may be

will extend
4, m which
ort and
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required, and must be used indefinitely, the dose1s adjusted according
to the chnical appearances

MULTIPLE MYELOMA

Multiple myeloma 18 sometunes called myelomatosis or Kahler's
Theease It 1s & fatal condition charactenised by the development of
multiple tumours m the sheleton which anse from cells of the bone
marrow .,

The bones nre affected in the following order of frequency spme,
nbs sternum, skull, scapula, peivis, elavicle, humerns and femur
The dixease 18 sometimes famillal It begmns commonly at the age
of 55: only 10 per eent of cases occur before 10 'The sexes are
aflected 1n the proportion of 3 men to 2 women

Multiple deep 1ed or reddish-grey sharply defined tumours are
found dwistnbuted throughout the red bone marrow They are
usually a few milimetres i dtameter and very numerous  They erode
bone, sometimes expand the cortex, and cause deformities and
spontaneous fractures The marrow tumours give mise in the unne
to Bence Jones protemn, which appears as & clond when the urine 18
heated to 557 C, redissolves at BS®, but reappears on coolmy [t s
found in 75 per cent of cases, from & trace to a large amount In
some cases 1t appears early 1 the disease, 1n others late  Its occur-
rence may be continuous or periodic  The serum globuln 14 usually
nereased even o as much as B per cent (normal 2 per cent) The
albwmu-globulin ratto drops from the normal 2 2 to a figure as low
as 05 The serum caletum 1 usually normal, but occasionally
figures from 13 to 16 mg per 100 ¢ ¢ have been found  Vhere renat
msufhctency complicates myelomae the plasma pho-phorus s found
to be lagh It may ree as the kidnev condition becomes worwe
(Snapper 1943}

The wnitial symptom 15 pun often bilateral, in the thoracie,
abdommal and lumbar regrons and sometsmes 1 the nesghhourhood
of the jomts  Progressive ks phiosis or angular curvature of the spune
with loss of total height follows  The spine sternum and ribs may be
tender on percussion  In 60 per cent of cases spontaneous fracture
oveurs 10 the nibs, sternum, or later in the long bones  There 1s usually
a hypochromic anmma, which beconies aggravated m the termmal
stapes  In a few nstances celly of the type which constitutes the

vertehral form of the
disease the growth is confined for some time to the vertebral and

extradural tissues  Death may occur before the growths become
widespread, and sotetimes withont the Bence Jones protein having
appeared w the unne  In this variety the patient raprdly develops
stens of a transverse spinal lesion wath blockage of the spinal canal

The thoracic cord 1s usually the site of compression, and there 1s focal
spinal tenderness
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In radiographs the marrow tumours arc found mainly in the spme,
ribs, sternum and skull They are seen as clean-cut elliptical or
eircular areas of complete translucence, set closely together and
varying from 1 mm to 5 em in diameter The larger tumours may
expand the cortex of the bone affected There is a good deal of
generalised osteoporosis throughout the affected hones The spime
shows collapse of one or more vertebre. The skull 18 not thichened
Spontaneous fractures, especially in the ribs, are very common.

Biopsy of a portion of bone or examination of o bone-marrow smear
from o sternal puncture may reveal the charactenstic myeloma cells,
These are derived from the hematogenous marrow: they resemble
plasma cells, Secondary carcinomatosts of hones may cause difficulty
m differential diagnosis, especially in cases in which the primary

b c T T 1ate the disease from

These tso diseases

. ffects the skeleton,

but the presence of the Bence Jones protein and the blood chemistry

are characteristic. In multiple myeloma the serum caleium 1s usually

normal  If 1t 1s high, 1t 1s associated with a high plasma phosphorus,

whereas the charactenistic effect produced by parathyroid hyper-
function is a lngh serum calcium with a low plasma phosphorus.

The prognosis 1s hopeless  Death often occurs within six }nunths
of the onset of the symptoms, but oceasionally a patient survives for
two years or more. Bronc]19~pne‘ur{lqnin, c.:nchcxin‘, .cr c.om‘pruu?n

.u‘eed with good effect It alleviates pﬂfn and reduces the size of the
tumours, but it does not retard the progress of the discase. 13
clearly unjustifiable to explore the neck m search of a parathyroid

tumour When the symptoms and signs point to compresston of ﬂ‘?
N N t * be worth while Lamnectomy

adural mass either pusling the

noval of the mass decompresses
the cord anu 18 1nowea by muprovement.  Deep X-irradration and
the wearing of a spinal brace are advised after lanmunectomy.

GAUCHER'S DISEASE . N
Gaucher’s disease is uncommon. It arises m ‘cnrly hfc;am‘l(l:“ﬁ:fc

1dothelial hyperplasia 1 which the cells involved are filled with &
;lalactolipm c’a}’[edpkerasin. The skin of the face, neck, {orenr!:\:t;:;;
hands frequently shows a peculiar brownish-yellow nxgn:el:“ o
The pigment does not appear to be heemosiderm. hpl:x“;nﬁiu "
bleeding from the gums are common but never severc, ':'em'cn(\?
absent except mn the very late stages Apart from the mc('srzom p
due to enormous abdomnal distension the patient may P!

little, and cases are on record of over 40 years’ duration.
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skull and pelvis may be involved Sometimes scattered thr}ugh the
bones there are focal pale rounded areas which expand the cortex
These areas are deposits of kerasin

DoxarLp HuNTER
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CHAPTER XXVIII
GOUT

OUT can be defined as a hereditary constitutional disorder of
metabolism  Its charactenistic features include an elevated
blood urie acid, the deposition of sedium urate in many tissues

but particnlarly 1n the joints, and periods of complete health between
attacks. The term gout is of ancient origm, having been mtroduced
in the thirteenth century, and 1s derived from the Latmn “gutta”
meanmg . oo N T
Jomts “¢

agra. or

knee jon R

remtroduce the term podagra  Gout however is a much better name,
as it signifies no speeial theory of wetiology and no anatonucal dis-
tribution of the lesions, which indeed may be far-flung. The name
should be preserved until the mtiology 15 understood.

Htiology

As uric aad and its precursors make up such a large part of the
problem of gout, it 1s necessary to have some knowledge of ther
metabolism
Metabolism of Purines

Nucleoprotemns are con-
tamed mn the nucler of all
tissues of the hody By hy-
drolysis of these compounds
nucleic aad is obtamed, this
can be further spht into
purines, pyrimidines, sugir
and  phosphoric acid
these compounds the
1mes only are of interes
gout, and it will be seen
from the above that they art
contained in all tissues of the
body 5
Tngested nucleoproteins
are hydrolysed by the gastric
enzymes into nuclete acds,
which m turn are acted upo
by the duodenal .xmd ntes-
tmal enzymes which further
reduce them to nucleotides
and nucleosides in % hich
A case of gout to show the swelling of themd /0 s are I eorbed

phalangeal joints and early muscle wasting
164

])\Il"
t in

Fie 204
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This absorption is not complete, the unabsorbed compounds being

decomposed by bacteria

The final fate of the absorbed nucleotides

and nucleosides is transformation mto uric acidd  Experimental

evidence ind that this t;

oceurs in the liver, but

extra-hepatic mechanisms also exist

Nucleoprofen
rom cells}
N,
Proten nuclee aead

/!

AN \\
AN
| AN

sugar  phosphonc aeid

Brief Schematic Outlne of
Purine Metabolism

Ample experimental evidence
exists that the punine ring may
be synthesised by the body It
15 seen that unc acid 15 formed
from two sources, endogenous
(from the body nucler) and
exogenous {from the food) The
endogenous uric acd production,
provided that a diet of adequate
calone value 13 given, remains
remarkably constant for a given
individual The exogenous pro-
duction however vanes widely
according to fluctuations i the
nucleoprotemn content of the
dict, approximately one-third 15
endogenous and the remaiming
two-thirds 1s exogenous

Tn most mammals except the
ape and the human a further
enzyme 1s present, uricase, wlich
acts on the wric aed to form
allantoin  Uricase has never
been demonstrated m man, and
the allantoin exeretion 1s so low
that 1t may be accounted for
by the traces present 1n the
food The ammals that excrete

pymmidines

Nucleoprotem
{by mouth)
nucleosdes

nucteotides } absorbed

Liyer

purines

Tric Aed

Fio 203

Qout  Showing the *'punched-out™ arcas

m the mud phelangeal jomt of the ring

finger and httle finger  One or two other
jomts show early change
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allantown rather than uric acid appear to have the advantage, as
allantomn 1s some 200 times as soluble as uric acid. In birds and
reptiles this mechantsm would appear to be a physiological necessity,
as the quantity of uric acid excreted is relatively enarmous owng
to the fact that most nitrogenous wastes are excreted n this form
instead of 1 the form of urea

There 15 one class of punmes which 1s an exception to this general
wle of purme metaboltsm The methylated purines (caffeme,
theobromune and others) are only partly changed mto uric acid,
the remminder 1s excreted unchanged or partly demethylated
Theobromine is apparently excreted entirely unchanged or partly
demethylated

Pathology
Tt 15 now generally conceded that the pathologieal manifestations

of gout are due to deposition of sodium urate in the affected tissues
with the resultant inflammatory and degenerative change so producfe\i
Inferior histological technique often fails to reveal the cansative
urate depostt, but with correct technique this can be shown in most
cases  Stamng, by Galantha’s method, of tissue fixed in absclute
aleohol 1s a satisfactory proced The urate depostts mn trssues are
Tt T o +- ~reaction, and this is the

're 15 a marked prediec-

reasons for this are not

known
Macroscopic exammation of a gouty jornt may reveal nothing
amiss except urate deposifs on the articular cartilage, but 1f the
condition 15 chronie, considerable disturbance of the jomt architecture
may have resulted owmg to bony destruction and urate deposits;
these cases the extra-articular structures will also show marked
change. In very advanced cases a fibrous or even bony ankylﬂsllf
may be present, though ths Iatter compleation 1s usually seert on:y
n the small jomts . o e
The articular cartilage 1s the frequent and sometimes t. efst(;le
portion of the jomt to be affected, and the central portion o
cartilage 15 affected more frequently than the periphery ded
Mreroscoprc exammnation shows that the urates are embk;] ethe
the superfieral portton of the cartilage, though occasionally maz
penetrate the bone, the cartilage surrounding the deposits mzy o
marked degenerative changes In the soft hwsues urate depo
AR —4 =l wnantian wnth fihrows are seen

varymg degrees of

.15 nsually pre:ent

vhether they are &
Ly vascular

aton caused
reaction to the urate deposits or a degeneraliol v Fesponsible

sclerosis.  Undoubtedly the kidney lesions are sometimes
for a major degree of renal insufficiency.
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Hyperuricemia

At the present time the methods employerd for the estunation of
blaord ar serwn urie acwd are extremely unsatnfactory with regard
to the absolute values obtamned, but are moderately satisfactory with
regard to comparative values

The two most satisfactory and most ecommonly employed methords
are those of Folin (1932) and Benediet {1931}, which depend upon the
reduction of complex tungtate reagents to coloured compounds,
nesther of these reactions 1s speatfic for ure aaid, and the presence of
ather substances m the Wlood affect the result  If however, these
methods are employed with due attention to detatl they are sats-

Fin 206

To slyvw the appescance of the hand i avute gour  Note that only the
sight hand 1+ affectrd  Gencrabed an ellng and wdemu are prcent

factary for cluncal purposes  Specimens collected and centrifuged
under otf {to prevent the eseape of brearbonate and sinft of une acrd
from vells fo serum) provide the most accurate serum detesminations
which are more satisfactory than those on whole blood  The most
aceurate method avatable was mtroduced by Blineh and Klock
{1130y N - T
on the n
for the t
VUL

All avardable evidence mdicates that most attacks of gout are
accompansed by a high blood unc acid and that W many cases the
blood une nosd eventually becomes fixed at a fugh fevel

Increaso of blood urte acid may arise theoretically i three ways
(1) by decreased destruction, (2} by increased formation, (3) by
deereased ehmination

“Fhe question as to whether uncolysts can oceur w the buman 15
unportant, ayits answer has conuderable bearing on the pathogenesis
of gout The evidence avalable 15 negative, the pathwsy for
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uricolysis 1n animals, as has already been mentioned, requires the
presence of uricase which leads to the formation of allantorn  Neither
uricase nor abnormal amounts of allantomn have ever been found
i man. An alternative pathway with the formation of urea has
been suggested, but an extensive search has not revealed any enzyme
capable of attacking uric acid, Experiments with feedmg of urrc acid
are mconclusive as bacterial decomposition to an unknown extent
occurs 1n the intestine Injection of lthium urate followed by
recovery studies has led to divergent results, some workers being
unable to Tecover the quantity injected, others reporting complete
recovery and the rest reporting over 100 per cent. recovery. Thus
there is no real evidence that uricolysis is possible in man

Increased formation according to our present knowledge ecould
result only from increased breakdown of cellular nucleoproten  No
evidence has been adduced to support this suggestion. Additionally,
increased formation should be shown by increased excretion as it has
been demonstrated 1n normal persons that a high blood uric acifi Jevel
is, as would be expected from a knowledge of renal physiology,
accompanied by mcreased excretion Though most workers report
that gout patients kept on a low purine diet excrete less uric acid
than do normal controls, mstances of inereased urie acid Fxcremn
have been reported (Talbott and Coombs, 1938). However, in view of
the known variabihty of urate excretion it is likely that these episodes
were of a temporary nature following on a period of retention.
Prolonged and accurate balance studies are needed. X . d

‘The theory of decreased excretion is now left for consideration, an
this theory 1s supported by a number of workers in this field.

Renal Function

Modern methods of renal examination, ie. inulin clearance,
diodrast clearance, and determmation of the tOté.ll gxcretury mass{.
show that in a substantial number of gout cases a significant degree ol
depressed renal function 1s present (Coombs et al. (1940)) Howev:rre,
1t appears that this renal imparrment is only rev.ealed by tlze’ mthe
refined tests, and that on the whole this change is seen only ".; e
later stages of the complaint. Many cases of gout u]txma(eli ledo
renal death, and in them uric acid will accumulate m‘the bloo i:vs
other unnary excretions, the late rilse m b.lood |tmc acid of these cas
may be related to the general renal impairment. 5

}Of greater 1importance in the pathogenesis of the d)se:;svc i:"f)lﬁ
renal status of the earlier cases, many of these have apparent! )';erably
renal function, and yet their blood uric acid is often corllsls e
raised. It has been suggested that to explain this xmom:y Aplargc
renal impairment of uric actd excretion must be poatu}late h.' et
body of evidence has been udduccdv to support this ﬁ) o
unfortunately a good deal of it 1s singularly unconvmfsmg‘ of the
problem has been attacked m two ways, f}'rstly by compar!

jc-aci i jo Jurate in urinel o 1o malg and gouty
uric-acid concentration ratio Trate m blood,

persons, and secondly by means of urate clearance tests.
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Imtial observations on the concentration ratio in normals and
patients suffering from gout failed to reveal significant differences;
when however “normal” cases were defined as persons with a high
blood une acd due to
some other condition 1 ¢
leukwemia), positive results
were reported (Brochner-
Mortensen, 1939) The
matter is one requirmg
most extensive investiga-
tron, as a positive finding
cannot be accepted as
significant unless the renal
status of the subjects 1s
determuned by the most
exact methods avalable
Owing to the great ad-
vance 1 renal function
tests (diodrast, mulin,
ete ) that has taken place .\ Treie jomts sro n tho stego of gout
Withim the s ow years, s rc, Thessont e b s of gty
practically all earlier work attacks
15 suspect

Coombs et al (1940) 1 a model 1nvestigation considered that themr
evidence was msufficient to demonstrate specific exeretion failure for
urates as, though the figures were m some cases suggestive, the farlure
of renal excretion of urates appeared to run par: passu wath the
general renal status of the patients This paper, emplaoying a large
random selection of gout patients, demonstrated a most striking
incxdence of renal impairment  Data from urate clearance 1s con-
fusing, great variability not only between different authors, but also
patients m the same series, 14 seen It appears that, unless the
methods employed were of bly less teck ! effi y than
has been generally thought, the urate clearance test gives no useful
wnformation as at pre<ent carried out  The exbaustive paper of Folin,
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urate excretion exXists must, on the present evidence, be regarded as
unproven

A pertinent point has been rased by some workers who reported
a change i the ultrafiltrability of sermn une acid 1n gouty subjects
as compared with normals At the moment the evidence 12 minimal,
but a change in ultrafiltrability of urie acid, if conclusively demon-
strated to be present, would be of immense help n the explanation of
the high blood-levels found 1n gout

It must be Tuded that the hyperuri a found m gout has
not yet been satisfactorily explained

30a
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Physico-chemmcal Considerations
It 13 not posstble to explain the presence of tophi and other urate
deposits on the basis of raised blood uric acid, as (a) neither tophi nor
gouty arthritis are scen where the blood uric acid is raised m other
conditions such as leul resolving p ia, polycythemia,
and terminal renal states, except rarely m cases which are probably
complicated gout. Occasionally gout 1s associated with leukama or
polyeytheemia. This piece of evidence 1= in no way conclusive, as,
compared to gout, these arc relatively short-lived complamts; (8)
the solubility product of sodium biurate is never exceeded under
chimeal conditions. The solubility of uric acid 1« dependent to a great
extent on the sodium and hydrogen-ion concentrations Under
physiologrcal conditions precipitation is not possible below 65 mg.
per cent (Peters, J. P., and Van Slyke, D D., 1931). In actual fact,
uric acid shows lttle tendency to precipitate out, even of super-
saturated solutions, Two other factors also mitigate agaimst precips-
tation under physiological conditions Benedict, Davis and Newton
(1922 showed that a considerable portion of the blood unc acid was
held 1n combined form with a pentose (d-ribose) in the corpuscles
This portion will exhibit no phystco-chemical influences on ?hc
solubility product. Secondly the plasma proteins, probably owing
to their collordal properties, exhibit the most striking effect mn ncreas-
g the solubility of uric acid Folin et al. (1924) showed that m
birds ureteric ligation caused the blood urie acid to mso to great
heghts {300-400 mg per cent ) without any evidence of precipitation
Thus 1t appears essential to postulate some local cause forvthe
deposition of urates in joints, as the tophus is m ge.n.eral a late lesion.
The problem of articular and extra-artrcular deposition of urates is to
some extent different, as in the former case the artreular cartilage 15
the stte of predilection and deposition from the synovial fud requizes
sertous consideration The composition of synovial flud m gout as

compared with normals 1s shown below.
SyNovIAL FLuip IN GoUTY ARTHRITIS

Nonryan Gotr

Aterage | Low | Hgh | dterage| Low High

12 180 | 13,800 ; 1,000 |3l
25 83 43 o4

|
I
r Leukocytes, per ¢ mm 63

Foly morphonuclears, ‘per en | o

mm . . 5 2. 5o
Relative viscoaty 150 a1 03 4 380 %i 1‘10 07
Protem, gm, per 100 ¢ e 1~;: 131 | 213 .1}30 R
Globulmn, er 100 c ¢ 05 | - . ) o
_\Iucr:; N, gg:: l;er 100ce 103 068 133 063 034

Ensentially samo as 2
[ Segar - Escentialy earmo a3 1n iy

1 Unie ard . - ”

(Thus tabie is taken from Duncan's Dusestes of Metoholiam (Zaver ‘abd Elempere]
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It is to be noted that the pout fluids were obtamed from
patients with effusions. The above authors, Bauer and Klemperer,
stated that though no urate crystals were seen in these fluds they
have seen urate crystals m synowial flud obtamed post-mortem
from cases of chrome gouty arthritis.

That the concentration of urate in the synovial fluid (gouty
effusions) 13 approximately equal to the concentrations in the blood
was also demonstrated by Foln ez al (1928). These workers stated
that, since their results were obtained n cases with effusion, the
synovial b must be d to show dyp bility,
and the results could not be transferred to normal joints.

Fio 208

An overexposed prnt to show localised area of decalaficstion m L3
roud phalangeal jomt.

However, the work of Ropes, Bennet and Bauer {1939) offers
adequate evidence that the composition of synovial flmd is in actual
fact that of a dialysate of plasma. There 1s therefore reasonable
evidence to support the view that even in jomnts without effusion the
concentration of uric acid 1n the synovial flud 1s equivalent to that
of the blood

Unfortunately our knowledge of the physiology of the synovial
flmd 1s woefally incomplete. We do not know whether changes in
tiis flud, particularly with regard to the protein, both quantitative
and quahtative may not oceur, which render it hable to deposit urte
acd

Smularly the metabolism of articular cartilage is largely a closed
hook  Tts avascular nature, its low general metabolism, and its
tendency to “natural” degenerative change (Bennet, Wame and
Bauer, 1942) favour the conception that wunder relatively shght

306



472 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

stimulation an area with suitable local conditions for urate depositio
may be produced

It \\'oqld appear that any theory purporting to oxplain depositio:
of urates in jomts must also provide for conditions in which the urat
deposits may be removed, as the spontancous disappearance of toph
is not unknown and post-mortem examimation of a joint which ha
been the site of gouty arthntis occasionally reveals no leston.

Precipitating Factors
From what has been said it is obvions that local factors must play
some part m not only determining the onset of the condition but als

in determining its site.

Trauma has been repeatedly accused of being the responsibl
e agent, largely on the ground that the
e first metatarsophalangeal joint is
exceptionally liable to trauma, and
that a history of local trauma may
be sometimes obtained from patients
Hovwever, many patients give no history
N of trauma and it 18 difficult to see
- » how the ear, a frequent site of tophi,
Vo becomes traumatised. It 13 concerv-
’ \ able that the local inflammation in-
cident upon trauma may in some cases

tions, medtcation with many sub-
stances, 1nfection, indulgence of the
appetite and alcohol have been sug-
gested as precipitating causes, but the
evidence to incriminate these is nob
Fio 209 conelusive. It must be admitted that
the local and general factors respons-
ible for precipitating the state are at
the best mere conjecture.

provide the requisite conditions for
- urate deposttions
; ' } Many other insults such as opera-
i)
U

f

ophus on the hand 1 a case of
gout. Ume ead crystald were
abtamed on puncture.

Diagnosis
Heredity.—A family history of gout is frequently obtainable, and
ghould always be sought, as it y raises legitimate susp!
of this condition
ence of

Varions workers have reported a widely differing ineid
positive family history; it is reasonable to expect such a history 1
50-60 per cent, of cases examined, In a personal series the figure was
32.5 per cent. ¢ cont

Age and Sex Incidence.—Approximately 95 per cent. of & o
oceurs in the male, this peculiar meidence 15 as yet l}nexplamied,
certain, authors have stated that gout does not occur in cast;‘; ;e
males, but this 18 mere conjecture, as a very arge series Wou
required to test this view.



Gont jg Yery rare jn the firgt Or second decadey and becoms,
mcreavmgly frequent from the second to the sixth decade, the pea,
neidence g Drobably 1 the fortieq and fifteq Gout 19 Tegarded
some AUthortyeg 2s g Vanishing disease, but thye 1s hotly Contested

nat ;. often nog gar:

0 ngl,
ealth eport (Glover, 1924) op Rheumatic Diseaces showed an
5t

h

%, more Tecent]y Fletcher (1945) Xeported

AManerdenq of { per cent 1 o survey of Looo Patients complammg of
rheumausm

Ulassiﬂcation

Henen (1936) pqq eMployeq 5 farrly conmpley cIassxiication of the
disease 1nto two stages egojy With twg Phases, thus g5 considera ),
valug 4 understnndmg the course of the disease and 19 reproduceq
below

First Stage (H2yeurs, Average 117 Years). Beeonq Btage.

Stego of Az, Recurrent rgpp,y.y with
Complote Symptamaty Remuggron,
(Verationg frequency, dupppen aag
ety of eubygquas < ttacks oy

ndicatedy

BStaga of (s.vmptom.m)
Chronie A rtlgrgre

Ealy ngraq, of
S CUtO rocurreny
8rthntg

Hyper.
uricemiy

Toph

e, diagy
‘matory SINS such gy tophy, 4

inicaj Manifestaﬁons
The ©lass;ca) onset 19 “sually Seen i o healt},

7 Y male of fort; who
Wakeneq n the ight by o Severe pan locnhseq to one :;oint.

changes,



474 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTLM

frequently the big toe. The pain may eppear at any time durmg day
or might, or attack most joints; the other common sites of onset are
the elbows, wrists and knees. A slight fever may accompany the
attack,

Within o few howrs of onset the affected joint is red, swollen,
hot, extremely tender, and exhibits considerable pain with matked
I . limitation of movement. The
R v "I inflammatory mdema is con-
3 - . siderable and often extends
I3

well beyond the joint margms.
7 - 1 Effusion into the larger joints
) is not uncommon at this stage.
The overlying skin is red and
shiny and there may be
lymphangitis with dilatation of
the local veins; these features,
together with the great swell-
ing, may result in the diag-
nosis of cellulitis or purulent
arthritis. In certain situations,
particularly on the dorsal sur-
face of the foot and the very
rare nasal carttlage form, the
resemblance of this condition
to an inflammatory process has
been sufficient to decerve the
very elect, .

A point of considerable
diagnostic significance is seen
as the attack subsides, for after
passing through a stage of
pitting cedema, the overlying
skin may itch and desquamate,
this is very unusual in the
other arthritides .
A caso of gout showing ewelling of the big The severity of the mm:}l
tos Joint, and gome cedema of the toes wath  attack is very variable, 23 i
dilated vems The picture does not show the duration, most attack:
well the swellng of the foot, which often pove terminated with com-

accompanes this leaion. plete restoration of function
in the affected part withmn a week or two. Rarely the .attnck B
atypical and exther a joint 1s involved persistently, several jomts are
wnvolved either at the same time or in sequence, or a IIl‘g""",""flv
polyarticular form is seen, especally in juveniles. These at)’P“’la
forms may give mse to marked diagnostic difficulty nngld 0:‘}1};
prolonged observation with necessary diagnostic tests pwwdethnt
clue It is to be emphasised that these forms are rare, an
practically oll attacks follow the clasaical type. tuae, bub

A period of complete recovery now lasts for a vanable I'mcyleaﬁ
usually within a yeat or two & similar attack occurs which again

Fie, 210
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up Attacks now occur with mereasmg frequency, till eventunally
the jownts are Jeft with resdual pam, stifness and deformity-—the
stage of chromic gouty arthutis has been reached Ocnsionally
ankyloais of the smaller joints makes tts appearance w the late stage.

Cases of gout do not all follow this conventional pattern, some-
tames after the mntial attack no symptoms may be mamfest for ten,
twenty, or even a Jonger pesiod of years  Sometimes, especially m
the yonnger cases, the course may be fulmunating, attacks appearing
with great frequency and leading to severe articular damage within a
few years

Tophi may appesr at any stage, occasionally a tophus may be
found prior to the initial attack tophi are present i approximately
5 per cent of cases at the time of the mitial attack  The size 15 very
vanable, the-e lesions may be mnute, and & most careful seaveh
should always be made especially 1n the sites of predilection, the ear,
the oleeranon and prepatellar burse, the tendons of the fingers and
wrtsts, toes, ankles and heels

Albuminuria may appear early or late, but much more frequently
late  Albununuria, thongh sometimes regarded 23 of grave prognosis,

gout, and should raise suspicion of this conditron

Certamn dsagnostic pointers are sometimes of value  Minor trauma,
dietsng, or aleoholic excess are mon J ph
Hench bas strewwed the frequeney of gout follow g surgreal procedures
Gout in susceptible subjects 13 s P ked by transfi 3
liver extract, injections of salyrgan, vitamin B, and numerous other
medteinal substances

Laboratory Tests

Any tophus or suspected tophus should be needled or excied, and
examned for the preence of urates by microseope and the murextde
test  The demonstration of urates 13 pathognomonie of gout

The blood or serum uric acid showld be estrmated  Tlus has been
conwdered earher  In the first stages a diagnosts of gout may have to
be made m the presence of a normal value X-ra) examination 15
only of lunited value, as & patient may have gout for many years
without showmg X rav changes, and even when a pathological film
1s oltamned the interpretatton 1 not easy  The changes in gout show
punched-out areas of bone {urate deposition), usually 5 mm or more
i diameter, loated m the subehondral bone of the base or head of the
phalanges in the hands or feet  An X-ray of the feet and toes should
he performed n suspected cases as changes are usnally eatliest mn
these situations  The punched-out areas are not pat} as
sumilar appearances {nsually less m degree) are seen m degenerative
jomnt diseases, rheamatord arthntrs and many bone diseases Marginal
bone hypertrophy is nnt and finally decal 1
o camonntly scen These appearances are all non-specifie, and must
be consdered in comjunction with the chnteal picture
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Blood examination 1s of Iittle assistance, the blood sedimentation
rate 1s frequently raised during the attack and 1s often normal between
the attacks. Ahid or moderate loukocytosis during an attack is
common  Anmmia is sometimes present in the late stages of the
disease but seldom early. The blood wrea remains within normal
Inmits till a serious degree of renal impairment is present, but tests of
renal function, especrally the speaific gravity concentration technique,
often reveal some degree of impairment.

Fie 211

To show changes m the metatarsophalangeal jomt of the
big toe mn long-standmg gout

In view of the frequency of renal impairment or renal stone m thltS
condition, a combination with articular symptoms should sugges

gout.

Treatment )
The treatment of the acute attack of gouty arthntis w 1'th col;h;;l’r;e
is very satisfactory, but in the treatment of the chronic w’;t'cnl):
and the prevention of relapses, the methods employed arle ;‘t :
relatively unsatisfactory but are of doubtful theoretical vahd: I}Ié“ of
These difficulties in treatment are a reflection of the wgufe |;1:nte
our wmtiological concepts. Thus the local conditions tlmtic.:;l; foin
deposition are largely unknown., the reason for an he €3
sigmficance of the hyperuricenna is also uncertamn.

i tack 19 successful
The use of colchicine i the control of the Mumj‘te qbclOOd snccesdil

her
» properties (othe
'spbe prescrlbed in
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produce toxic effects, as in subsequent attacks a tablet or two Jess
may be given, usually without loss of therapeutic effect, and with
much greater comfort to the patient.

It is possible that urate kidney-stone formation may be inhibited
by a large flud intake and the exhibition of alkalis; sodium citrate
{2 drm daily} 1s suitable

Cincophen (atophan) has been employed extensively in the
mterval treatment of gout. The action of the drug 15 to mitiate a
urate diuresis, probably by 1nterference with absorption of urate from
the kidney tubules (Coombs, 1040). This diaresis is seen both m
normal and gouty persons and lasts 2-3 days; the drug also has a
marked analgesic action Unfortunately it causes toxic hepatitic
necrosis m a very small number of subjects, and no method of ad-
muustration 1s completely safe. The usual dosage is 05 g. (gr 74}
3 times daly for 3 days every week, given with a high carbohydrate
diet and a high flmd intake with alkalis. Salicylates have a com-
parable action and 1n some clmics the usc of cincophen has been
abandoned However certain authorities feel that cincophen stil
has a real place m the management of gout, not only as a help e
preventing relapses, but also as a prophylactic against kidney damage
The use of phen 1s not ded in the therapy of the acute
attack

The use of salicylates as interval treatment has also been recom-
mended, they also produce a urate dwresis and analgesia, they are
usually administered as sodium salicylate 80 gr on three consecutine
days in the week, this therapy is free from danger.

Colchteine has been employed during mterval treatment by some
physicians, the dosage of 1/120 gr three tim‘es a day somehmﬁs
appears to provide amelioration of chronic or rapidly recurning ntu;c s
of gout. No hypersensitivity develops to the drug and is achon
remains ummpatred.
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CHAPTER XXIix
§ CIATICY
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vertebral disc 15 a direct anterior relation of the roots, and that the
cupsu}e of the apophyseal joints (superior and inferior articular facets)
13 a direct posterior relation, with the ligamentum flavam.

"The lumbosacral cord lies a little medially to the sacro-iliac joing

MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

Special Signs in Sciatica

1. Forward bending either standing or lying. Note the distance
the fingers are from the toes—a very important test. (See under
Clinical Examinatton.)

2 Laségue’s sign, or straight-leg-raising test The best way to do
this is to flex the hip to a night angle with the knee bent, and then
gradually straighten the knee. It
needs to be done carefully, and the
patient’s attention should be drawn
away from what is being done
Another way is to rase the leg off
the couch, flexing the lup with the
knee straight. When pain is felt
in the thigh drop the leg an inch
and dorsiflex the foot. This pro-
duces pamn in seciatica, not in
sacro-iliac disorders (Mennell’s mod:-
fication)

3. The drop test (O'Connell,
1946} —This is a modification of the
Laségue sign. It is carred out
with the patient suptne  Both legs

The relationshup of the nerve roats m
the mtervertebral foramma, showing
how tho narrow portion contams the

are rtaised together to a point
just short of producing pain ~ The

sound leg is allowed to drop to the
couch and if the test is poative an
exacerbation of pam is produced. This test is generally positive if
the Laségue sign 15 present

. The femoral nerve-siretch test ——The patient lies prone, the hip
is hyperextended and the knee flexed, "O'Connell says that '(‘hl‘
produces pam in dise lestons of the second and third lumbar dises
It has been shown that tension 1s produced in the third and fourth
lumbar nerves by this mancenvre. This test 1s said to be poutive it
lesions of these when the Laségue sign is negative .

5 The side-lyang drop test.—The patient lies on the sound S§di
The lower leg is flexed, bip and knee. The pelvi is held down ¥ l!dl
one hand, and with the other the knee of the uppermost leg is ﬂe;&e
to o nght angle The thigh 15 then fully abducted, and the ng
hyperextended. If the iliotibial band is affected the leg will re[TleeL"
in the abducted position. Another way 1s to drop the abdnctcd f_;rl
to the couch If the test is positive the leg will be held up unob
Try the same test on the other side for comparison {Ober,

root itsell

: ‘ alarly
Wasting of muscles 1y be genera' _ caces, or particdlat
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marked erther n the glutei or thighs “Trigger points™ must be
loohed for

Befleres —The knee Jerks are mtact m seratica, but often lost m
antestor crural neuntis (L3.4,5) The ankle jerk (S, 282) 1s often
lost n sctatica

Strength ~—All movements m the lumb jownts slould be tested, bug
the niost useful 1¢ dorsiflexion of the toes  Compare the strength on
the two sides

Tenderness of the nerve may be marked over the sacro-sciatie
notch, at the head of the fibula, or over the external malleslus It 1s
very difficult to be sure whether tlus tenderness 15 1n the nerve or in
the structures v luch overlie 1t The skin rt<elf 19 sometimes tender

Seoliosis 15 farly constant 1 all but the mldest cases  The hst
may be in either direction or uncommonly may alternate If the
concavity is towards the affected side (homolateral) the hip 1s usually
slightly flexed This relaxes the whole trunk of the nerve  If on
the other hand 1t 13 away from the affected wide (contralateral) the
mtervertebral foramina arc opened up a hittle and this should releve
root seiatrca  Unfortunately the findings are not consistent  The
tilting of the pelvis often runs par: passe with the scoliosis.

The posture 1s fmrly charactersstic and 1t 13 as well to see the
patient standing with no clothes and to check the spinal findings i
that way

P 7

I and are pl 1 of in some cases, and
perhaps more often 1n severe than m mild cases  True sensory loss
is uncommon

Trauma 15 sard by many to be an important feature tn seiatica
Estimates of its inculence vary enormously, from 80 per cent. to
10 per cent 1n different senes  Repeated mucrotranma 13 sometimes
assumed in cases where no gross trauma 1s found

Lumbar Lyphosis 1s an important point and must always be looked
for Tenderness over the lumbar spine 1s stressed by some authors,
as 13 exacerbation of patn by coughing and sneezing  This oceurs 1n
nearly all cases

The Causes of Sciatic Pam are numerous As in the case of
brachial neuralgia they will be dealt with on a regronal anatomical
basik  To simplify the problem, however, known but uncontmon
causes will be Iisted first and dealt with boefly  Later the common
but uncertatn causes will be dealt with 1n the same way, and diagnosis
and treatment will be duly elaborated By this method the reader
will be warned of the diagnostie dangers, but will not be overs helmed
with & maze of @tiology  The section nill therefore be divided 1ato
cases of sctaticn ot Anown but ancommon causation and cases of
~c1atiea of doubtinl orgin

SCIATICA OF KNOWN BUT RELATIVELY UNCOMMON CAUSATION
In the Cord
Intramedullary Tumours
Tumours of the Canda Equina
31
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Pacl eningiti (either Tubercul, or Syphilitic)
Arachnoiditis (following spinal antesthesia)

Tabes Dorsalis

Dissemmated Sclerosis

The symptoms and signs of cord pressure will be present in the
case of tumour, and with cauda equina lestons the characteristic signs
and symptoms  These include severe low-back pam, incontinence
of urine and fwees, and absent knee jerks The pain may be very
severe and accompamed by perineal anwsthesia and uleeration
Occasionally symptoms and signy are few and the diagnosts may be
very difficult )

In the Cord Space

Herpes Zoster
Sciatic Neuritis

Herpes zoster shows 1tself by the characteristic rash, and has been
mentioned several times 1n the hterature. No personal experience is
available

Seratic neuritis (of non-specific origin is denied a place by many
anthorities. Holmes and Sworn (1945) describe three cases operated
on for a supposed ruptured disc 1 which no lesion of this kind was
o far . L F4l e e bl veanbendd ow alline

e
1

of the awdematous nerve roots found by Holmes with herpes zosten i3
very uncertamn, but he says that herpes zoster has occurred in the fifth
lumbar root after partial excision of the fourth lumbar dise The
puzzhng feature 1s that a root can be so much affected and yet give so
little evidence of loss of nerve conduction, It is, of course, true thata
lesion of the first sacral root only would be compensated faitly fully,
but that there should be no definite physical signs whatever except
& httle dimmution of the ankle jerk is surprising. Apparently the
AT s fetané Tamthor svidenne wiil he prven under the dise

' “the sciatic nerve

' * edicine  Semtice

s In these sections
the blood vessels were engorged and some showed small-celled in-
filtration around In addition there was swelling and thickenng of
he organisation of the exudate presumably leads to

the epineurium, T  presu en

adhesions round the nerve, but there were none in this case. 0
ibstantial
’1, state

that when worling with the late SIF d Aley ruwes s w3W t};x;(}e
swollen inflamed sciatic nerves exposed at operation. Brown {19 (exi
n the same correspondence in the British Medical Journal, quo‘vas
James Collier, the foremost neurologist of llns day. Co}ih?r The
describing what he had himself seen at operations performed for
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rehef of Stiatica S2W 2 nerye Which wag Pink ang Suo)
distendeq with ®dematoys flud ang adhereny to its Surronng
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Variety o 0% paren,| 3 m; 1S 13 agreed p, I OMpetent

Many 1 ut unfortunate Y many dxverimes For stance,
Bel)’ alsy 19 seldon,; DPamfy], whlst Pain s the outstnndmg S¥mptom

Seratro neuryt)y MUt ot e dismiseeg Catirely, 4 1t mygg be
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In the Pelvis

Pelvic Tumours
Fibrositic Lesions of Muscles which support the Nerve
Late in Pregnancy through Pressure

X-rays with rectal and vaginal examinations will exclude pelvic
tumours

It 15 possible that fibrosttic lesions of the supporting muscles may
lead to sciatiea It 1s impossible to prove or to disprove but it is
possibility which cannot be neglected. It is concervable that such
a lesion might account for many cases of sciatica

In the Thigh or Buttock

Hip Joint Disease associated with Sciatic Pain

This must be placed among the rarer causes of sciatica Perhaps
1t oceurs most commonly 1 connection with osteoarthrtis of thsa hip
but 1s often seen in ankylosing spondylitis when the hip joint 15
mvolved. Taking all cases togethier this 1s an uncommon cause

In the Feet

Pes planus is an undoubted cause of pam n the buttock, thigh
and leg The number of such cases 15 undoubtedly small, but become
chronic unless suitably treated There 15 generally some unufuul
aspect 1n the case which warns that a specially detailed examination,
mcluding the feet, must be made

SCIATICA COMMONLY MET WITH BUT OF DOUBTUL ORIGIN
Of Central Origin

Psychogenic sciatica may be & real entity. Its frequency am}
1mportance seem to vary in direct relation to the psychological bent o
the observer.

Many cases undoubtedly have their origin in events which hav?i_ a
depressing effect on the patient, such as the loss of dearly Toved “'lfd
or an unfortunate financial disaster In the London blitz of 19
many fresh cases ocourred and many old ones relapsed Sctxatu;![
apparently due to a neurosis, or at any ra}e wnh.n marked funcplo::ts
overlay, was seen very commonly 1n soldiers durmg the war “?{ s
which make one suspicic
nothing i the \vs;‘y l(])f

ked scoliosis which p1 !
:?:rl:]ee These cases sec?m to be stiff from the action of volu;lmg?
muscles, m other words, fo hold themselves stiff, and perhaps ;mn
unable to relax. It was in this type of case that surgcal ?Perba:al
was so unprofitable. Possibly fear and anxmwety were the tone
factors, certainly some of the men were not ol: the malngermg ty
This type of ease 15 occastonally seen amongst civiltans.

-



SCIATICA 485
In the Cord Space

Extramedullary Tumours
Protruded Intervertebral Disc and/or Herniated Nucleus
? Hypertrophy of the Ligamentum Flavnm

The protruded disc 18 a type of extramedullary tumour, so they
will be considered together. Hypertrophy of the higamentum flavum
13 an uncertamn entity at the present time, but views on this will also
be expressed,

The Lumbar-disc Syndrome

The intervertebral disc consists of & tough fibrocartage, the
annulus fibrosus, attached firmly m a nng-form round the vertebre
and enclosing a semu-flind mass under tension,
the nucleus pulposus, which represents the
rematns of the notocord

In 1934 Mixter and Barr deseribed herma-
t1on of the nucleus pulposus in connection with
the sciatic syndrome The first protruded
intervertebral dise was described by Kocher in
1806

The intervertebral dises have recerved in-
§ tensive study since then and are fully described
1n the chapter on Apphed Anatomy

The whole difficulty now lies in the question
of diagnonis What are the special points
which must be brought out in the clinical
exammation of a case which would make the
physician suspect that a dise protrucion 1

YT present? A careful study of the nterature
¥ -_';,‘ir,{"-‘ makes 1t clear that opinion is very divided on

this question, so that one must be guided by
Fra 214 personal expertence
A digram to show at
(3) the normal nuclews PoOINtS which make the Diagnosis of Dise
and dise, st (D) a pas Protrusion a Possihility
:;f;"'h’;;:';:;::‘"v et Type of oneet 1s important The patient
—— who had an accident and injured his hack o few
wonths ago, and qute sudienly developed severe
backache two or three days ago, which went into lus leg the next day,
15 o hkely type It sugpests a protrusion, especially if the pain 15 very
severc and he can hardly move nbed  Compare that with the history
that there has been no aceident of any kind and that for several
months there has heen a little sciatic pain which is worse as the day
draws oh A story of recurrent pmn n the back with intervals of
complete {reedom 13 suggestive, more especially if 1t appears that on
ane of more occasions the sciatic pain disappeared suddenly  This 15
almost pathognomonie of a dise,

Age of patient 15 really of ttle help  The young man 1s supposed
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to have Ins protrusion because he is a harder worker more Likely to
suffer trauma, and for no other reason. Trotruded diges are 23
common between the ages of 40-50 years as between 20-30 years of
age

Posture 1s important as it represents repeated microtrauma to the
low back.

Radiation of pain m all types of sciatica is down the back of the
tingh to the lateral aspect of the leg and the outer part of the sole of
the foot  Tender spots are little guide, ejther.

Fre 215 Fie. 216
A case of scistica showing the hist of A likely case of pxo!ap:ed
the lumbar spine and the poor posture nucleus pulposuys The humbar

with apparent protrusion of the right spme hag gradually Batseped end
hp This wss & case of fibrosiie 53 on the pomt of becorhig
sciatice, kyphoue

Physical Signs iin
A positive Laségue and a mussing ankle jerk may both be foun o
any case and no conclusion can be drawn  Poor forward hending a
a stiff lumbar spine are very common, . .
Apparent loss of strength 15 very often due to pain. Really ‘“:Ll':
flexton of the hig toe, however, makes one suspicions and real mus
atrophy more so
I{’ur}:tlmr signs such ag severe pain, a ngid spme almdl sq(:‘l\ﬂ?zz
taken together are suggestive A spine which 18 gradually 2}?1tgth9
Iumbar lordosis and becommg kyphotie 1s 2 stmngl mdlc;t:;:l pa‘t -
1e8 are upset by a protrusion ggravaton o I
‘—he-c}:ﬁ?fnva: nv\}owv‘ﬂﬂ gq: no differential value as tt occurs ) m“l‘T:V
¢
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17 3 per cent. and would leave 82:7 per cent. of cases rendered either
symptom-free or improved by conservative measures There are
many figures with which this could be compared if adjustments were
made, but no strictly comparable table.

! Weels Yrars

\

Symptom.-free + 1493
| Improved 3 )31
Not tmproved . .

1t may be as well to break off for a moment here and discuss the
signs which localse the root involved  This 1s of the greatest posstble
importance i the consideration of those causes of scratie pan which
occur in the cord space and which need care in diagnosis,

Signs which are said to localise the Root involved

Qutte clearly 1t would be of the utmost value if mdieations could
be given as to what is to be expected when any given root 1s 1n-
volved The overlap of roots and the consequent compensaton of

MEDIAL VIEW

ANTERIOR VIEW POSTERIOR VIEW
Fie 217
Approximate dermatome of the fourth Jumbar root.
(After Bradford and Spurling ) ,
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established lesions make this impossible at the present time, but
O'Connell (1946} has set out a tablo which records his experience in
tlus field ~His account 15 based on a personal series of 220 proved
(presumably at operation) cases of lumbar intervertebral disc pro-
trusion, treated over seven years, and so must be regarded with
considerable respect, -

TARIE 1NDICATING TRE COMMON CLINICAL FEATCRFS oF Lrunan Disc
ProTrUSIONS AND EmpHAsstNG THE S10vs OF LOCALIING VALUE:

Level of Dise
Protruxton Ls-S1 Li-L5 ( L3.L4
Lxtradural nenve
related to pro- ¢ lst sncral fth lumbar 4th lumbar
truosion
Posterior crural - | Postenor crural - | Antenor erural —
Site of pamn solo and lateral | dorum and medial | medial malleolus
margin of foat margin of foot
Site of parwsthesie | Solo of foot Dorsum of foot Subeutanaous sur
fnce of tibia

Spinal daformity { Lumbar Jordoss | Lumbar lordosis | Lumbar lordovt

Flevion  shght 1o
Floxion gross ro- | Floxton, grows ro-| duction

. duction duction Extension ¥ yedue-

Spast mobality 3| pyienqon slight | Extension- slight| ton more severe
Teduetion reduction than wath Jower
lestons

Strmght-leg-raising + o+ + o+ —(+)
teat
Drop test + + -
Femoral nervo - - -{+) + +

stretch test .
Wasting and loss of | Wasting and loss of | Wasting, loss o
tono m gluten| tone m glutos, | tonnandwenknes
h

“otor an and| maquadsiceps
calf Weaknessin | calf, Weaknessn
hallux hallux

Dermatome 1 nf

which _sensatton st L5 L

may be dmn-

shed
Reflex Kneo-, + + + - (+)
Ankle-p. ~{+) + - + o+

Lo

0 Conndi (19183,

s |

Spu
for t} 1 1 ISRANY sy
Their view is that as only one spmal nerve 1s usud vre
by a protruding dise, it man be worth \\h}.le to make that ne‘\;:'
ineapable of carrying panful mupulses. To implement that pm',xnul
they suggest postenor rhizotomy within ‘the dural sleevo pro.;mm
to the spinal ganglion The only deleterious effects are n\\]l\; e
and sometimes a small area of anmsthesia, They say that & twngn
there 15 awareness on the part of the patient of' ulteredl scmta'enl
causalgie never follows, and the change is tot annoying fort ic-lf‘iﬂe]!mg
The pains are not unlike those of tabes dorsalis but are only fle



Fra 220
Dermatome of the fifth lumbar root (modified) from
Bradford and Spurling  As the result of posterior
rhizotomy theso authors worked out the approtumata
disteibution of the changes found aftet section These
chagrama and Figs 217, 218, 219 represent findings 1n
certamn cases  ¥rom these 1t can be deduced that the
lumbar dermatomes vary a great deal i differcnt
patents See Figs 217, 218, 219 for ‘average"

findings 1 each dermatome

Te 211
Distribution of the first encral oot 1 & case of posterior rhzotor)
(Nodhfied from Bratl it and <pusting )
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in character. The anterior root is not apparently affected by the
posterior rhizotomy, and it seems that even if it is crushed by a needle-
holder 1t produces changes no greater than may be found in the usual
post-operative case. Root erushmng (Bradford) gives as satisfactory
clinzcal results as posterior rhizotomy, but in Bradford’s view is not as
surgical a procedure. So far as can be ascertained, this is an onginal
procedure, but certamn important physiological facts have been
obtained from posterior thizotomy.

DrFFCRENTIAL DragN0s19 seTwEEN FOURTH LUMBAR AND LUMBOSACRAT
HERN1ATIONS

Fourth Lumbar Disc Lumbosacral Disc
(L8 root) (S1 7o0t)

of great toe and b of lateral foot and postero:
leg lateral leg -

Slight pares:s of extensor of great toe or | Shght paress of Achulles muscle group
of tibialis anterior -

Hyp of great toe and Hypesthesa of lateral foot and posteio:
Ieg (or spreading paresthesias on stimu. | lateral leg {or sprending paresthesiasy
lation) .

l Rarely dimimished ankle jerk
| Paravertebral pressure or percussion at
! fourth Mmbar interspace produces

radiating phenomena radiating phenomena

Trdiond and Spcind (1)

Some pictures {modified from Bradford and Spurling) are repro-
duced to show the effects of posterior thizotomy (Figs 220 and 221)

From these very interesting observations certain provisional ton-
clusions can be drawn. The dermatomes of the different roots vary
greatly 1n individuals, this is in harmony with previous experience
and explains many of the difficulties of the past Section of one
postertor root apparently leads to no great change as overlappiig
compensates for the loss.” Thus seems to deal effectively with Pfe“o";
doubts expressed mn this chapfer. The findings here demonstrate
do not agree with previous experience as shown in the diagrams.

Hypertrophy of the Ligamentum Flavum
This was at one time conadered a frequent cause of scmm:

.and Brown (1938) reported seven cases n which the hgament ¥

nromoressing nerve roots

tics

~ o Allena

cases sections showed abnormal white fibrous tissue torntduios b
hgament  As the hgament derivesits nerve supply fr‘?m the }:10*)’:11;:0)"
primary divisions of the spinal nerves, 1t may cause refcltre de‘a‘ s
At the present time opinion is rather hardemng i—\gams(.]t ‘etlself Tt
hypestrophied higamentum flavum causing symptoms )“rﬂlqe 3
personal experience suggests that this may be a pasming ph
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In the Vertebral Column

Apophyseal Arthntis
Spondyolisthesis and Congenital Spmal Defects
Sciatic Pamm due to Malalignment of the Spine and Postural
Conditions

Spinal apophyseal arthntis associated with sciatica —The direct
assor1ation of spinal arthnitis of the posterior joints with seiatre pain
was suggested by Professor Putt1 in 1936 but had previously been
mentioned by him in anartiele n the Lancet n 1927 In thiy country
Bankart has been a strong protagonst of the idea

The apophyseal joints are a direct postertor relation of the nerve
canals, and so the two are brought mto fairly mtimate contact It
could well be on theoretical grounds that arthritis of these facet jomnts
produced mild inflammation of the nerve 1oots  The great difficulty
n accepting the theory 13 to provide a reason why these particular
Joints should so often become arthritic and why the result s selatica
only  Varous reasons have been suggested to clanfy this problem
It has been sard that congemital anomalies oecur with great frequency
and that they are often asymmetrical, so leading to mechanical

Posterior or coronal plane and so may not bé visualised unless specially
looked for

Puttr first d the op of g the “facet joint”
at the lumbosacral Junction  Here the fifth lambar root hes directly
anterior to the postertor artreulation between the fifth lumbar vertebra
and the sacrum  Removal of tlus articulation was thought to have
twoeffects 1t disposed of a Jomt which was arthritic and 1t allowed
more room for the lumbar root in 1ts rather eramped quarters  Certam
exsential features must be present before the operation 1s contemplated
Pain must be severe at the lumbosacral articulation, the X-ray must
show a narrowed lumbosacral dise and arthritic changes 1n the spnal
artrenlation, and no severe neurological change must be present  The
operation 15 often coupled with lumboesacral fuston  Conservatne
treatment should certamnly precede operation by many months
"I'here 15 no doubt that the anatomcal possibibty exists, that the

mto considerntion, and considering their relationship with the results
of operation on protruded dises and hermated nuclet, 1t can only be
concluded that arthrectomy holds a place in the treatment of sciatica
but probably not & very important one

. Spondylolisthesis and congenstal spnal defects —Seratic pam ocenrs
in about 10 per cent of cases of spondylolthesis  Spond; lolistheus
13 an uncommon condition and difficult of exact diagnosia  Taking all
cases of seratica together 1t 19 an uncommon factor
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Stemdler (1929} stresses the lmitation of movement in the fumbar
spine and this 15 a fairly constant feature in advanced cases. The
Laségue test1s often positive on account of the spasm of the hamstrings,
but the pamn 1s predommnantly wn the back, the sciatic radiation 1s &
secondary and rather ummportant pomt mn the syndrome. Xerays
will usually settle the 1ssue

Congemital spinal defects include such things as sacralisation of the
fifth lumbar vertebra and a narrowed lumbosacral disc, Although
they may have some effect in altering the path of exit of the fifth
nerve, they are generally regarded to-day as predispostng condrtions
only.

Sciatic Pain due to Malalhgnment of the Spine and Postural Conditions

Tt 15 clear from what has been said already 1n this book that these
conditions have an unsettled réle in the production of secondary signs
and symptoms. The matter 13 fairly fully discussed 1n the section on
posture

The segments of origin of the sciatic nerve make 1t evident that
mischief ansing 1n bony segments L3, 4, 5 are those with whi::h we are
chiefly concerned It will be remembered that the anticlmnal or
" plumb-line” vertebre® are L3 and L4 It is therefore i accordance
with the facts to think that L3 and L will not show.maladjustments
of posture but that L5 might  Further, as we have seen, malposition
of one nerve root 1s as & rule fully or nearly fully compensated The
1eason for this 1s not understood, but if any trust can be placed in these
observations, it does not seem likely that faults of posture and mal-
alignment of the spie, whatever else they may do, cause sciatic pam
m any appreciable proportion of cases  Some authontative oplmlor}l) ,1:
opposed to this view, but on the whole such evidence as 1§ avalla
favours it.

In the Thigh and Buitock

Fibrositic Lesions affecting predominantly Psoas, Glutei, Pyriformis
and Hamstring Muscles. Trigger Points in the Back

A Sacro-sciatic Band .

Syndrome of the Tensor Fascia Lata and Diotibial Band Dis-

Accidental Injection in the Course of Treatment of Various

orders
Interstitial Neuritis of the Nerve Trunk N U
Fibrositic lesions.—Some authors quote the psoas and q

l\lmborumt muscles as being the site of fibrositis whicl leads to.sc:f“;ia
One author goes so far as to say that if the pJ.t}erlf. 13 sné};‘rze, he
complamns of pain when the trunk is flexed against re*s\lst e,
diagrnosis lies 1n an affection of the quadratus lumborum i lt ¥ iy
that these museles are the seat of fibrosttis but 1t 15 dl’frﬁhcu Zu?ezpare "
and at present there 1s no known way of doing so 13 ;7 oty give
frequent source of tender spots and nodules. The great m: n] o e
pam only at the site of the nodule, but some pmduc&l pai e mth
down the scatic distmibution. The posterior sacral hgaments,
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their unusual nerve supply, have very much the same charactenstics.
In fifty cases of gluteal fibrositis only six gave a scratic radiation, so
. RN 4 S e

Fie 222

Fibromitic Lesions
A case of fbromtic seimtics showmg the area
of tenderness found (marked with oblong} The
raciation of pam was down the nght sciatie netia

more frequently i the outer third, a good many occur at the orgin of
the muscle,

. In mvestigating this question with the late Sir Thomas Lewas,
Kellgren injected various pomts with 6 per cent saline and noted the
radiation of pan  Injection of the supraspinous higaments led to lacal
b“.Ck?C’\e only, but if the deep nterspinous ligaments were mjected
5ml3c radatton alzo occurred
arious points 1 the gluter have been mjected with 6 per cent
e and 50 far in only three cases has seiatic radiation been found
h could be relieved by 1njection of procaine i the same spot

Referred Pain

4 This subject was ongnally studied m connection with visceral
1ease, and 1t was demonstrated that visceral pain was referred to

salin
whic]



498 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

position 1t steadies the pelvis on the lower Limb, The supertor
gluteal nerve as a rule enters the thigh above the pyriform muscle

Its actton and nerve supply make a possible explanation, This
15 one of the muscles which m
common with the glutei is almost
constantly in action, and perhaps
1ts constant mvolvement makes
a “fatigue” explanation possible
Its nerve supply is intimately
related to the pynformis and
possibly becomes nvolved m con-
nection with that muscle, Ober
devised an operation to divide the
fascia, but no personal experience
can be given.

Interstitial Neuritis of the Nerve
Trunk

The pain is felt in the back of
the leg, 1n the calf and outer parb
of the foot The nerve trunk s
tender on pressure and may be felt
in some cases Tender powmnts are
the lower border of the gluteus
maximus and the mneck of the
fibula Barnes Burt (previously
quoted) takes the view that the
“floor” sign 1s diagnostic 1f there
1s no arthntis of the knee The
Fibrositec Lesions patient sits on the floor with his
A case wath romo seatic pain referred  back against a wall, so fixmg the
down the ilotibal band m the fist pelvis and reducmg the spasm
place This 1s & type which was de  of the hamstrings The sign 18
seribed by Ober and may erther bepurely  positive when the back of the
local or radwte down the whole of the  Lyee cannot be made to touch the
suatic nerve  The pear-sheped markng g -

15 the aren of great tendernees and the This 1s an unusual form of
e wth erosses the radation of prn o tE 8 B ML emall

b adinne

T 223

n accident,
nerve may
mg gluteal

mjections

In the Back )
Fibrositis of the Posterior Sacral Ligaments and of the Erector Spine

Iy be found 10 1atron
Pain referred down the leg may y '
with tenderness and small nodules over the posterior sacral hgaments,
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These include both the short and long posterior sacro-hac higaments
which are contiguous to and in some cases mterdigitate with the
sacrotuberous and sacrospinous hgaments These are troublesome
to treat as they occur over a fanly large area and their fesponse to
mjection with procaine is very poor ost of such ligaments are
supphed by the postertor primary divisions of the spial nerves and
so are a potential source of referred pain_ 1t 1s 2aid that the fourth
tumbar nerve does not supply these particular hgaments. 1f this 15 so
1t seems of httle help m the diagnosis of such cases as the area of
referred pam 1s much the same a3 1n other cases

It 1s not at all uncommon te find an area of tenderness or even
o nodule m the lateral border of the apper third of the erector spinc,
and treatment directed to this source sometimes has unexpectedly
pleasant results

Sonte authors name other sources of saatic pan referred from the
back, but no personal experience 1s available

In the Leg

Alarge nodule somettmes appears in the gastroenemus, wineh may
mimie the referred pam of saatica, The dragnoswts s generally
abvious

Scatie Causalgia occastonally occurs m the distribution of the
tibial component of the sctatic nerve It 1s comparable with causalga
of the median nerve  Focal sepsis is an oceaional factor  On two
or three accasions a case of sciatica has completely and permanently
cleared up after the extraction of a tooth which was the site of an
apeal abscess

TREATMENT OF SCIATICA
In the Acate Stage

Treatment 1s entirely symptamatic and palhative, Some of the
worst cases of seiatien aro those in which treatiment of an active and
energetic nature has been given in the acute stage

Jtest 1n bed 15 esvential

Immobilisation by varions methods used to be practised but it 1s
quite 1mpracticable ~ With severe saatic pain the patient should be
allowed to lic 1n whatever position he finds most comfortable A very
good position m bed 14 to he on the back with the knees flexed over
a pilow and the feet up agamst & bed-board By prewsing gently on
the board the pamn may he derably cased. O iy the
acute febate type of onset desenibed by Colhen may ocenr, saheylates
appear to help here  In a fow cases morphia or dilaudd may be
required, but Mist 3 T'C scems to answer the purpose well and rs
usually adequate  Barbiturates help the patient to sieep tf the pamn
18 not too severe

Plynotherapy ean assist ouly by very mild mensures  \Whether
heat will lielp ean be told enly by trial and error, some cases are made
much worse and some much better  If heat does not help, anodal
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galvamsm given with a large pad over the buttock is sometimes of
great help  Only a very small current should be used

If nesther do well, the hmb may be pamted with glycerine and
belladonna, or Bengués balsam may be gently applied. Proeaine
mjection subeutaneously into the painful spots 1¢ useless  When the
pain returns 1t is worse than it was before.

Ouxygen injection 1nto the length of the thigh sometimes is very
useful.

A small transfusion syringe with a hollow piston should be used
The piston 1s connected to an oxygen eylinder with a fine adjustment
and the tap on the mston turned off. The needle is then pushed
through the skin until the point is subcutaneous and suction 1s made
to be sure the end is not in a vessel. The tap of the piston 1s then
opened and the oxygen allowed to flow until the skin 13 well ballooned
The needle 15 withdrawn and exactly the same procedure is carried ont
at vanous places down the thigh, "This procedure, which may sound
very sumple, 15 described 1n detail, as death may follow the sudden
mtravascular jection of oxygen. With the method described abose,
no such disaster can occur.

If progress in the acute stage is very slow, two other measures may
help  SButton (1939) published a sertes of cases in which intravenous
mjection of 20 cc of a solution containing 15 gr. sodium snhqy)ute
and 15 gr. sodwmm todide produced amelioration. One or two injec-
tions are given at an interval of deys. Occasionally this is uceful, but
1t 15 better to use the solution at half-strength

Another method of which personal experience is available, but
which has not been published, 1s injection round the Iumbosaeral

. - "o ' - The needle is directed
Immediate and lasting
+d until toward the end

ofti1e acute stage  About 40 ¢ c. 1s injected

In the Chronic Stage

Treatment will naturally depend on what 1s thought to be the
cause of the pain  An attempt has already been made to de%mlfe
those signs which are thought to be suggestive of 2 protruded dl{é‘
or hermated nucleus In these cases conservative treu.tment shou!
be carried out fc  ° Tt i Mm-r\»reld b

The results o, ufxr zng itely
hished a senes o ot m\b ;
few further results are published n the 1945 edition ot tlxe{\r (;Datl
Of these 166 cases four cases had to be operated on agamn and four h ¢
recurrences similar to the first attack. In the reoperated c?::i'saf
hermated mass was agam found and removed, with further re)

wtmwss  Tnwe (18291 renorts 150 cases with one recurrence

L"‘\i}ﬂ\‘ I



SCIATICA 501

{1936) reported rather poor results in the early days. Spinal fusion,
of course, adds considerably to the difficulties and delays of the
operation and generalfy means months 1 hospital

All the references for this section are i Bradford and Spurling’s
{1943) hook The Intertertebral Disc

Charles Gray (1946) 1 a senes of 125 operation eases included
5% arth and 70 Of the 55 arthrectomies,
39 showed complete and immediate cure, and 23 showed a complete
and lasting cure, apparently attnbutable to the operation

Of the 70 lammectomies the findmgs were as follows

Group 1 Prolapsed tervertebral dise, 10 cases
Group 2 Thickened higamentum flavum, 14 cases
Group 3 No pathology found. 15 eases

Group 4 Spoundylohsthesis, 1 case.

Tn Group 1, of 23 avihans, 21 were cured nomediately, and 11
showed complete and lasting ewre, of 17 solders, none showed
complete cure, 5 were improved and 12 were faiures

In Group 2, 10 were immediately cured, and 5 showed complete and
lasting cure

In Gronp 3, 3 shoned complete and lasting cure

n Group 4, spinal fusion produced partial rehef.

Gray concludes, mn words which bear a refreshwing mmprint of
balanced expert judgment ‘‘so far as the prolapsed intervertebral
dise 18 concerned, we are surprised less by our own failures than by
the so frequent of some surgeons who clam a very high
proportion of successes after lammectomy The posaible causes of
persistence or recurrence of pmin after the operation are obvious—a
further protrusion of disc materal at the onginal site may oceur .
Exaision of a definite protrusion wineh 13 impimgeing on a nerve root
relieves preseure, and removes the immediate cause of pam, but does
not restore the patts to their normal condition  An ineomplete and
degenerate dise 18 left behind

So far as personal experience goes, Gray has smd the last word
on protruded discs and hermated nucler  The operation, 1n skaiful
hands, 13 a godsend to many enppled people, the comparatively long
convalescence 19 & emall price to pay for the rehef which the surgeon
gives, but the chances of suceess are as Gray desenbes

Treatment of Chrome Cases of Sciatica after Operatiop has been
considered and rejected
This subsection title naturally assumes that three months' con.
servatave treatment has heen given, has been unsuccessful and that the
question of operation has been negatived  The section will therefore
be divided to

1 Three months’ comservative treatment of chrome scatica
bLefore the question of aperation has been decided

2 Treatment after the fature of three months’ ronservative
trentment and when operation has been rejected.
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1. Conservative Treatment of Chronie Sciatica

A good denl. will depend on the physical signs present and 1t |
convenient to divide the cases 1nto two classes:

R () High seiatica.—This will include those cases with some Tamba
signs, such as pain 1 the back and a stiff spime, These casc
may sometimes be x\ssoc'i‘?ted with pamful loeal areas in the faseia
ligaments, or muscles. The .ﬁrst thought here will naturally be
anwesthetise the spots complained of or found, and observe the effcet
Injection of these spots or nodules with 0 5 per cent. procaine ma;
te{nporanly affect the pan, generally it will take three or mor
Injections aceurately localised before anything more than a temporar,
eficet 15 obtamed  In the case of the posterior sacral Lgaments i
effect may ever be obtamed. The next step 1s to try the effect o
counter-ritation, and the Kromayer Jamyp (see Chapter XXXV}, given
m a suberythema dose, 1 the treatment of choice If this fails and
the general posture, standing, 1s good, radiant heat and massage may
well be tried, If this fails too, the question of epidural injection and
manipulation must be considered Very oceasionally, in cases with
a protruded dise or a herntated nucleus, manipulation has been knovwn
to lead to paraplegta  Two such cases have been seen in the last
ten years, and no doubt such an outcome is extremely distressing
The best safeguard 1s not to proceed to epidural injection and
manipulation without expert orthopaedie consultation. The diagnosis
of a protrusion is not exact, but with experience the Lielikood of a
protrusion ean be foretold with some accuracy, and the reason for
withholding operation 18 not so much a doubt as to the diagnos:s, 13
to the fact that many protruded dises resolve their own symptoms.
Therefore, nothing must be done to increase the patient’s nsk, and
when, after consultation, & dise is considered to be a likely or possible
diagnosts, mampulation should not be carried out.

If the spine 1s stiff, the Laségue is positive, fibrositic areas have
been ruled out, and the treatment already detailed, even with the
addition of exercises and the use of Guthrie Shings, is ineffective,
eprdural injection and mampulation are the treatmens of choie.
Further details as to these mancuyres are set out in the Appendices
No doubt has ever been cast on the effectiveness of this treatment,
and 1t is fully or nearly fully successful even to-day in the Iarge
majority of cases. It 15 essential, however, that this h:cntmenc
should be followed 1mmediately by actire and passive exercises, car-
red out to the it of endurance  With this proviso a good deal
of confidence may be felt i the outcome Should this fail, and
operation still be rejected, the question of the pynform, levator and
cocoygeus muscles should Dbe considered. C[‘he diagnosis here ,iﬂs
been fully dealt with. I - remams to infiltrate i}\tse muic;S
with procame where po observe the result. No doubt the
shor r t ~ uff ma rce of great trouble, nn'd yarous
s N ogest o relieve these conditions, On

s

nesed the history of
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: s ” * ¢+ Y- R fibrositis of the hamstrings,
ne borne) should be tried first
. wres nhich give the greatest
elief are stretehung of the seiatic nerve and njection mto or as near
a3 possible to the sheath of the nerve, The best plan is to give
pentothal and do both
The nerve emerges from under cover of the gluteus maximus just
to the medsal side of the mid-point between the ischual tuberosity and
the great trochanter. Thns 1s a good surface markung to take, as it lies
fanrly superficrally at this point  An alternative plan 1s to take a
pomt at the junction of the nuddle and outer thirds of a hne joming
the postemor superior spme of the thum with the tip of the great
trochanter The needle 18 mserted at either of these points and
pushed 1n until 1t 1 touching the sciatic nerve  This pownt may
sometimes be easily determined as the foot twitches when the needle
touches the nerve  About 100-200 ¢ ¢ of normal sahne 15 injected
at this pomt  After this the nerve 1s stretched by fleuing the thigh
with the knee ded O Uy adt can be felt to part
m the interfaseral planc

2. Treatment aiter Three Months® Conservative Treatment 1f Operation
has been rezected

These may be regarded as the reaily “chronie” cases wiich treat-
ment has faded to relieve, and which out present knowledge 15
msufficient to help.

Although the prospect of “cure™ has vamished, or is vamshing,
there are still helpful weasures avadable Theve patients have
generally developed a scoliosis of considerable degree by this time
and one leg 1s usually flexed at the thigh A general “hang-dog”
expression 1s apparent and often great loss of weight  Psychologrenl
asndance 13 urgently needed to combat the very natursl, but at the
same fime oppressive, gloom which surrounds the patient. Psycho-
therapy of the professional type as a rule makes matters worse, and
1t 13 only by an effort to improve the general environment that
amehoration will ensue It 1s very evident in these patients that
Continuous pan 13 at the root of their trouble, and that this 1 made
worse by their inability to adapt themeeis es to changed arcumstances,
and by a continuous dwelling on their affliction

Head suspennion 1a very wwefut  Usmg an ordinary helmet-type
headpiece they are suspended with penods of rest, for an hour a
day  Tlus allows the neight of the body 1o he used as a methoed of
strughtening the distorted spine It 13 a useful measure and has
been hnown to restore to full activity

Actire erererse having faled m the imtial penod is unhkely to
ancceed now  but combrned with fauly huely faradism to the (very
often) contracted and spastic museles often does good

Reetal or anfrapeduc dwsthermy has been fmown to help Tt
promotes the blowt flow to the tumbosacral plexus and so may have
rame phiysologteal foundation  As 4 tast and rather drastic step o
fow spinal anmsthetie may sometmes produce relef
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1. Conservative Treatment of Chronic Sciatica

A good deal will depend on the physical signs present and it 1
convenient to divide the cases into two classes:

(a) High sciatica.—This will include those cases with some lambar
signs, such as pam wmn the back and a stuf spine. These cases
may sometumes be associated with painful loeal areas in the fasce,
lignments, or museles The first thought here will naturally be to
anwesthetise the spots complained of or found, and observe the effect
Injection of these spots or nodules with 0-5 per cent. procaie may
temporarily affect the pain, generally it will take three or more
mjections aceurately localised before anything more than a temporary
effect 15 obtained In the case of the posterior sacral hgaments no
effect may ever be obtained The next stop 1s to try the effect of
counter-imtation, and the Kromayer lamp (see Chapter XXXV}, gnen
m a suberythema dose, 1s the treatment of choice. If this fails and
the general posture, standing, is good, radiant heat and massage may
well be tried. If this fails too, the question of epidural injection and
manipulation must be dered. Very ionally, in cases with
a protruded disc or a herniated nueleus, manipulation has been known
to lead to paraplegia. Two such cases have been seen in the last
ten years, and no doubt such an outcome js extremely distressing
The best safeguard is not to procced to epidural injection and
manipulation without expert orthopadic consultation  The diagnosis
of a pratruston 1s not exact, but with experience the Likelthood of &
protrusion can be foretold with some accuracy, and the reason for
withholding operation is not so much a doubt as to the diagnoss, a3
to the fact that many protruded discs resolve their own syl'nptomi
Therefore, nothing must be done to mereaso the patient’s risk, and
when, after consultation, a dise is considered to be a likely or possible
diagnosis, manipulation should not be carned out, 5

If the spine 15 stiff, the Laségue is positive, fibrositic areas }mLB
been ruled out, and the treatment already detailed, even with the
addition of exercises and the use of Guthrie Slings, is ineffective,
epidural 1njection and mampulation are the treatment of choice
Further details as to these manceuvres are set out in the APP‘"“d‘ce:’
No doubt has ever been cast on the effectivencss of this treatmene,
and it 15 fully or nearly fully successful even to-day in the h:ﬁc
majority of cases It is essential, however, tha't this trcacmw
should be followed immedately by active and passive cXercises, ‘l' Al
nied out to the hmit of endurance. With this proviso & goqf (;d
of confidence may be felt i the outcome Should thlls fi;l, .f:nd
operation still be rejected, the question of the py riform, 0"]“(3;’: has
coceygeus muscles should be considered. The d\ugnolﬁls l“\]SC[es
been fully dealt with It only remans to infiltrate tvll‘sj lht the
with procaine where possible and observe the result  No 10‘:'ari0“5
short rotator cuff may be a source of great trouble, and On
surgeons have suggestlfld operahonds to reheve th

hese are seldom required. . . .
“‘e(;)‘)hig;: sciatica may nfteg be dignosed early in the history of

ese conditions.
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the case It 15 generally aseociated with fibrositis of the hamstrings,
so that macsage to these parts (if 1t can be horne) should be tred first
These cases are uncommon  The measures wluch give the greatest
vebief are stretching of the sciatic nerve and injection into or as near
as posf:hle to the sheath of the nerve The best plan s to give

the great trochanter  Thus 1s a good surface marking to take, as tt lies
fanly superficially at this pont  An alternative plan is to take a
pomnt at the junction of the middle and outer thirds of a hne jaming
the posterior supenor spine of the ium with the tip of the great
trochanter, The needle 18 1nserted at either of these pomnts and
pushed m until 1t 1s touehiug the sciatic nerve  This pomt may
sometimes be easily determined as the foot twitches when the necdle
touches the nerve About 10u-200 ¢ ¢ of normal saline 13 injected
at this pomnt  After this the nerve 1s stretehied by flexing the thigh
with the knee ded O 1}y adhesions can be felt to part
n the mterfaseial plane

2, Treatment after Three Months® Conservative Treatment if Operation
has been refected
These mny be regarded as the really *chrome ™ cases winch treat-
ment has faled to relieve, and which our present knowledge 1s
msufficient to help
Although the prospeet of “cure” has vamshed, or 18 vamshing,
there are stil] helpfu) measures availlable These patients have
generally developed o scoliowis of considerable degree by this time
and one leg 15 uspally flexed at the thagh A general “hang-dog”
expression 13 apparent and often great loss of weight  Psychological
asustance 1s urgently needed to combat the very natural, but at the
same time appressive, gloom whick surrounds the patient, Psycho-
therapy of the professional type as & rule mahes matters worse, and
w is only by an effort to improve the general environment that
amelioration will ensue It 11 very evident m these patients that
continuous pain is at the root of their trouble, and that this 1s made
worse by their mability to adapt themselses to changed etreumstances
and by a continuous dwelling on their affhction
Head susprasion 13 very useful  Using an ordinary lelmet-type
headmece they are <ugpended with periods of rest, for an hour a
day  This allons the weight of tho body to be vsed as a method of
strayghtemng the distorted wpme It 1 n useful measure and has
been bnown to restore to full actuvity
elire exercise having faded m the mitial perod 18 unlikely to
succeed now, but combmed with fanly fely faradism to the (very
often) contracted and spastic muscles often does gond i
Bretal or antrapelise diathermy has breen hnown to help It
the blond-tlow to the fumi { plexus and 50 may hasve
some physological foundation  Ax a Jast and rather drastic step o
tow sprnad wwesthette way sometines produce rehe!
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The treatment of sctatica of doubtful orgin may be one of the
most diffienlt problems in medicine, but the great majority recover full
activity after treatment,

ACROPARZESTHESIZ IN THE LOWER LIMBS

In the chapter on Braciual Neuralgin the question of acroparms-
thesie 1n the upper limbs has been dealt with, but recently Purdon
Martin (1946) has described unexplamed pains i the legs at night,
He gives three case histories and saw other cases during the war, The
symptoms of all the cases are approximately the same and consist of
both parzestheste and pamns m the legs at night  If severe there may
be tenderness of the calves. Physical exammation, as in the case of
the arms, 15 entirely negative  Most of the cases ocenr in middle-aged
males, but one doctor aged twenty-six recorded that he suffered from
a similar malady -

So far as wctiological factors can be wdentified, the pans seem to
follow excesstve exeretse or long hours of standing during the day.
The muscular tingling can be reheved by exercise and the burning
pain 1n the feet by placmg them against something eold

Although general opinion 1s that acroparmsthesia in the upper
hmb 1s due to some obstruction at the thoracic inlet Purdon Martm
can find no similar explanation n the legs. It 1s, however, possible
that the sacrosciatic band already described could have some such
effect, but there 1s no evidence for or against

Martm finds 10 gr of aspirin at mght and/or 1n the morning largely
relieves the symptoms,

Restless Legs

In 1945, Eckhom described a condition under the above title.

A short account 1s given here because the pamful form may be
confused with the sciatic syndrome. The paresthetie form Js,
however, the more common R

In the painful form the patient complams of pamns in the calves
which sometimes are also felt in the thigh The pam is often long
continued but remissions always occur. Parmsthesie may occur m
either form, are particulatly disagreeable and have the same dis-
tribution ag the pamn . y

In either case restless movements occur mn the legs, _“Iucl\ vary
between nvoluntary movements of a slow and rhythmic character
and rapid jerks which are almost tetanic mn c)}aracter. : rer-

The sensory phenomena are assocrated with the motor ci mmlcbut
1stics 1n a small proportion of cases  No physical signs are found
the reflexes are all exaggerated during sn attack. 4o aid thab

Tn those cases where the sensory side is paramount it is s]m .
carbachol 2 mg four times daily rehieves the condition. 'l;wblet o
with motor symptoms are said to be helped by chew mgl‘: ‘{Imcuk\r
gr. 1/100 nitroglycenm, so the condition may be thought te be
1n onigin,

es
From personal expenence it is believed that both these syndrom!
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exist, but the remedies advocated are not umformly successful  It1s
likely that weakness m the legs due to arthritic conditions in the knee
(or perhaps any other cause} may bring on the symptoms in either
form  Those interested in locomotor disorders will find the syndrome
reproduced mn cases of two types  The firss concerns cases of thewma-
towd arthritis of the knees with muscle-wasting, the second 1s found
m connection with cases where a cartilage has been renoved and an
nntable jownt is left behind. In these cases particularly, the tetanie
type of movement 1s seen

The differential diagnonis from sciatiea s clearly not dufficult,
provided that the symdrome is known, but the separation of cases
from those of polyneuntis and sub t bined d
of the cord depends on the physical signs and the realisation that
the symptoms 1n the one case are remittent and the other almost
cantinuous
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CHAPTER XXX

BRACHIAL NEURALGIA

HE term brachal neuralgia 1s apphed to conditions which cause
pain to be precent in or referred down the components of the
brachial plexns By definition this term includes & variety of

«tiological causes, the separation and relative importance of which 1s
as yet uncertain  Brachial neuralgia being non-commuttal as to cause
15 preferable to brachial neuritis, which imphes a specific pathology

In a series of 1,300 cases complatng of rheumatic disorders
{Fletcher, 1944, unpublished), 24 cases were diagnosed as sufferng
from brachial neuralgia as against 73 cases from sciatica

In this chapter polynsuritic syndromes will not he eonsidered, nor
will myalga or diseases of the shoulder, as they are dealt with else-
where  As with scratica, 1t 1s helpful to classify the causes of pam
1 and referred down the brachial plexus under a regional anatomical
basis  In this manner the pathological possibilities at any partienlar
stage m the course of the nerve are reduced to manageable proportions

Traportant lesions causing pain 1n the arm are marked with a star,
whlst those of unusual importance are additionally underlined

Recent papers have, as in the case of sciatica, cast doubt as to
whether neuritis exists, simee many cases formerly diagnosed as

i from this pl have been shown to have associated

causative factors, This contention cannot be answered by patho-
logical examination as practically no matenal exists, Over the past
few years “epidemics” of brachial neuritis have been reported
(Spllane, 1943, Dixon and Dick, 1945, Turner, 1944, Wyburn-Mason,
1941) Study of these reports, m particular that of Spillane with
reference to the possibility of certain specific lestons, to be considered
Iater, as bemng causative 1 this syndrome, leads to the conclusion that
on the present data, brachial neuritis has a spemfic existence This
conclusion is an mmpartant one as 1t 1s very tempting to dlsgard an
entity with so httle - vague
wtiological factors a.

Brachial neuralg dmngs-

1. CAUSES IN THE SPINAL CORD

1. Intrameduallary Tumour *
2. Amyotrophic Lateral Sclerosis
3. Syringomyela

4. Sub te Comb

d D tion

5. Hemiplegia

6. Myeltis

7. Premomtory in Infectious Disease ) .
Tumour 1s dealt with mn Section II, as the distinction l;jhwe

intramedullary and ext dullary growths 15 often impossible

506
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is to be noted that many diseases of the central nervous system not
characterstically associated with pain may commence with this as a
presenting feature, synngomyeha, et Occasionally pan down the
arm 1s seen as & premomtory symptom i epidemic encephalitis

TI. CAUSES IN CORD SPACE

1. Extramedullary Tumonr *

2. Prolapsed Intervertebral Disc *

3. 8§ tic Pachymeningitis

4, Localised Arachnoditis, ¢ ¢ from spinal ansesthesia

The main 1nterest 1n this area 1s spmal tumour and prolapsed inters
vertebral disc  The previous view was that a prolapsed dise usually
produced o central space-filing lession and this caused symptoms
and signs similar to a spmal tumour  Stookey (1940) pomted out
that a prolapsed mtervertebral disc might be present in one of three
ways (1) with bilateral ventral pressure, (2) with unilateral ventral
pressure, or (3) with pure root pressure this author advised surgical
exploration where such a cause was suspected Recently several
workers have deseribed lateral protusions giving mse to brachal
neuralgia (Seemes and Murphy, 1943, Spurhing and Scoville, 1944,
Elliot and Kremer, 1945) In eighteen cases operation has heen
necessary and 1n all the suspected disc has been removed with,
except 1n one long-standing case, complete rehief to the patient  The
ongmal paper of Scemes and Murphy was particularly mteresting
as this seres of four cases included two physicians and 1n all cases
the onset was sudden, with precordigl pain radrating down the arm
All victims considered themselves to have had heart attacks This
mitial precordial pamn has not been recorded by other writers, but
inevitably brings to mnd the worh of Lewis and Kellgren, and
therr artifical representation of anginal pamn by the injection of the

recorded as of the fifth disc  The points of greatest stramn in the
cervical spine are the fifth and sixth dises. and the fact that these
cases have tended to appear in older persons who are still active
suggests that degenerative change s the cause Though a high
number of these cases show radiological evidence of degencrative
ehange m the cervical spine, this evidence would appear to be double-
edged a1 fuct, the degenerative change of the case may be secondary
to change in the dise

From a study of these papers there emerges a fairly charactenstic
climical preture A history of trauma 1s not usual, eases of severe
trauma appear to have a central prolapse leading to cord-compression
symptoms more frequently then o lateral prolapse The onset 1a
usually with a severe pain n the nech remon  The pain then spreads
at a varable speed, often taking days, to mvolve the Lack of the
shoulder and the radl side of the arm  Sometimes the pam 13
fanemating i type but dull and boring 1s & more usual deseription.

gy
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Intensifieation of the pam by coughing or sneezing*1s frequent,
Paresthesiz and numbness appear later, in the case of the fifth dise
they terminate 1 the postenor aspect of the thumb, but in the case
of the sixth disc the distribution 1s wider, the index, middle and
occastonally the ring finger are wnvolved

The diagnosis is helped by the fact that the syndrome is primarily
uniracheular, this 1s a consequence of the anatomy of the part. the
mvolved root only traversing o very short path to pase out of the
intervertebral foramen  Cervieal nerve roots yun at right angles to
the spmal cord, and each root overlies n single intervertebral
dise  Thus a cervical prolapsed disc can involve only one nerve, an
important distinction from the case in the lumbar region

Y2~ sr# rRooT
[T~ 7% Roor

Fro 224

Diagram showmg areas of disturbed sensation 1n Jesons
of the sixth and geventh cervical roots

‘Examination reveals several rmportant fe‘atures. Firstly, the
production of pain by bending the neck to the side of the Iemon, with
h on the head, is_ regarded ny”S[;urlu:lg }l\:ndmfcml-x(lilc“g:

momonic 1f present. Elhot an remer dr
Eg?:;‘lceat\gl}; ‘;?nl}'ﬁgn the ﬁndmI;;, but reported that in therr c:\?e?
there was nearly always one position of the neck that caused pame,
they stressed the fact that a singfe position must be t?ste;l fn;rschl
time as the pain response showed s lag.  Peroussion over the o e? <
vertebr gave a positive result of radiating pain in severa
ng’s cases. )

Spu'i‘ll‘mgﬁndmgq m the limbs are of great importance. Itl;‘thte :icfl’l:
disc is at fault the Liceps reflex will be lescened, w lulst.“ ‘e, r:cq{{
reflex 15 normal, with the sixth die at fr‘mlt the tn‘c.cpa”mA e weak,
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Neurological signs are difficult to eha, but important in the
diagnosis  The fifth disc gives a small area of hypoalgesia and
hypowsthesa largely confined to the base and postenor portion of
the thumb, whilst the sixth disc syndrome embraces a wider area
usually meluding the middle as well as the index finger A pont of
great tenderness 1s often present at the base of the neck

Sputhing and Scoville make the interesting pomnt that a major or
munor scalenus anterior syndrome may be superadded from irnitation
of the root The nerve supply of the scalenus anterior 13 given
vamously as erther 4, 5 and 6 cervical roots or the lower £ or 5 cervieal
roots

Elliot and Kremer mention the presence of * trigger areas” in those
muscles which are tender  Infiltration with procaine will reliecve the
patient’s symptoms, this caused an mtial diagnoss of fibrositis to be
made 1n some of thew cases

X.ray changes if present compmse a reduction m the normal
cervieal lordoms, o narrowing of the fifth or swth cervical with
sclerosis of the adjacent mtervertebral space margins  Spurhing
Wustrates a marked narrowing of the intervertebral foramen These
changes are only suggestive, as they may appear in normal persons

Contrast myelography with pantopaque was positive m ten of
cleven cases venfied by operation in Spurhing and Scoville’s seres.

Draguosis

The essential diagnostic feature of this lesion 13 1t uniradreular
distribution (exther C, or C;)  As would be expected, muscle-wasting
and motor weaknews are not usually found, as only a single root 1s
affected  With eare the characteristic area of dimimished sensation

noa e e P PR

dominant reference to C, and T, radicles, and often a vascular
component  Costoclavicular compression exhibits a rather stmular
meture but evidence of subclavian vemn compression, if carefully
sought for, w1ill prove of use wmn differential diagnosis

If signs of hoth a prolapsed dise and a scalenus syndrome are
present 1 the same patient, then the causative lesion 15 a prolapsed
dine as (g and (', are rarely involied in the pure scalenus syndrome

Neuntis will usually exhibit signs of a widespread disorder with
preferential attach of certan roots  Paralysis or marked weakness of
a proximal imb muscle will make the diagnosis clear

Treatment

Seemes and Murphy operated on two out of four cases but in these
the pamn had been very revere for years

Spurhing and Scaville’s paper dealt only with operated eases, w hulst
Lflwot and Kremer did not operate on any of thewr e1ght cases ’

The prognoss of the unoperated case 1 of very preat mnterest as
1t will largely determine treatment  Old case notes (Fletcher, E.)
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revealed nineteen cases whose brachial neuralgia was possibly due to
prolapsed disc. The results and duration of treatment are gven
below  Turner (1945) stated that he had in the Ppast eighteen months
twenty such cases Acute pamn radiating down the arm stopped
within five weeks 1n sixteen cases and within six weeks in one case.
Two cases had pain of decreasing severity after five weeks, when they
were transferred to other hospitals One case was discharged from

the service after nine weeks with severe pain -
Duration of 2 4 6 8 12116 | 1 2
Treatment weeks | weeks | weeks | weeks | weeks | weeks | year | years

o
>

suw

This incomplete data suggests that the prognosis 15 good and that
operation will not be frequently necessary.

Rest 1n bed with the head supported with pillows 1n the position of
greatest comfort, or with hight head suspension, if this gives rehef,
will be required n the severe cases, whilst analgesics will be requred
wn practically all cases There 13 msufficient data to decide when
operation should be considered. but 1f the symptoms are still severe
after five to six weeks of conservative therapy, then this method of
attack may be required

The chief differential diagnosis will be from tumour, i fact the
protrusion 1s a particular form of tumour  The chief diagnostic points
will be the absence of root symptoms 1n other parts of the body and
the fact that the cord itself does not show evidence of pressure as
evinced by spastic paralysis of the trunk and lower limbs, together
with creased reflexes and extensor plantar responses N-ray
evidence and lurabar puncture may aid 1n the differentiation, as may
pantopaque myelography

III. CAUSES IN VERTEBRAL COLUMN

1. Neoplasm *

2. Paget’s Disease

3. Trauma (late and early effects) *

4. Ankylosing Spondylitis *

5. Cervical Caries *

6. Osteoarthritis of Spme )
Clanses 1 the vertebral column are quite frequently a source of pain.

X-ray will help considerably mn their differentiation. It is o notable

pecultanity of osteoarthritis of the spine that though 1t 1« often

responstble for pain leading to the deltoid, the pamn almost aln ays stops

at the nsertion of the muscle  Spinal caries in children 13 oftena tm]l)

for the unwary, as pam may be complamed of before radiologica

evidence of the disablity 1s present.
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[V. CAUSES AROUND RIBS AND CLAVICLE

l. Cervical Rib *

2. Abnormahifiey of First Thoracic Rib*

3. Abnormal Thoracic Outlet*

1. Costoclavicular Compression *

5. Scalenus Anferior Syndrome *

3. Aneurysm of Subclavian Artery (resulting
from one of the above and producing pressure

With or without
abnormalities of
brachal plexus,
eg pre-or post.
fixed

symptoms)
7. Compression over a Normal First Thoracic Rib

Recently a conniderable amount of work hag been performed to
lemonstrate the importance of constriction in the region of the first
nb 1 producing symptoms referred down the arm

Cervical b and the scalenus syndrome have been known for
many years, but recent work, nhulst emphamsing the importance of
this region 1n symptom production, has modified conceptions of the
anatomical factors mvelved.

The symptoms developing in the arm differ according to which
abnormality 13 present If either a cervieal mb or the scalenus
anterior syndrome 1s present, then either the subelavian artery or
the lower trunk of the brachial plexus may be compiessed If
compression between the
clavicle and first nb oc-
curs, then the subelavian
vein bears the brunt, and
the artery and nerve
become compressed later

The syndrome of
costoclavicular  compres-
ston 15 a relatively new
concept  Eden (1939)
was the first to brng
it forward i order to
explain  the  curions
finding of an aneurysm
of the subclavian artery

(&=

¢
distal to cervical mibs, e
Fekhoff (1941) quotey 5 3
Symonds, who saw a case Py
of cerebral embohsm Fio 223 -
‘s‘x:‘r‘:x!:lnngmizlrt;:hnsgo?n‘ “The superhcisl eoffateral exrculation Sinch dees ot
pass through the subclavian vem
the subclavian artery Infra red photograph

secondary to this condi-

Ut courions of the Smertran Hears Jouenal }
tion  Anexcellent paper

by Sampson Sanders and Capps (1940) showed that in fact costo-
clavicular compression of the subilasian vein could be produced n
many apparently normal persons Ly bracaing back the shoulders.
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These twa pictures are taken with infra red ilm to demonstrate the collateral
circulation over the chest and arm when pressure occurs between the clavicle
and the fist mb  In A this 1s well demonstrated B shows a case 1
which the first rib has been remos ed as part of & thoracoplasty performed for
pulmonary tubereulasis It will be noticed that ittle evidence of collateral
creulation 1s present and this has been found to be common, and 15 presumably
dne to the fact that the mib has been removed and the pressure on the sub-
clavian veseels 18 not being exerted  This 12 merely a presumption, as it 13
possible for pressure to be exerted on thess yeseels at other eites {see text)
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cases where neurological and vascular symptoms appeared to have
been produced by the adoption of this attitude i bed

Nervous symptoms from costoclavicular compression seem to be
less common than vascular symptoms This 15 understandable on
the basts of the anatomy of the parts, the ““jaws of the vice™ inttially
affecting anteriorly placed structures,

A most nteresting case of combined venous, arterial and nerve
compresston has been recorded by Le Vay. In this case symptoms
became severe only after aperation to divide the scalenus anterior; as
this author pomnts out, this muscle may provide partial protection
of the artery and nerve m cases of costoclavieular compression.
Faleoner and Wedell’s three cases were primanly vascular in sym-
ptomatology and these authors’ operative observations conclusively
demonstrated the severe nature of the constriction between the
clavicle and first rib by actual measurement.

Walshe, Jackson, and Wyburn Mason (1944) included m therr
scholarly paper details of four cases m which vascular damage was
the prominent feature, of particular interest were their arguments
agamnst the view that sympathetic stimulation at the region of the
rib played any part m this syndrome Their introductory remarks
sum up the position of the cervical +ib with considerable precsion:
“Tt might almost be said that an abnormal first b is never a solitary
anatomical aberration and mdeed 1t will be submitted in this paper
that cases of abnormal rib asso o ) ’ oo
be primanly thought of, not m
present, but in terms of an al.. "
outlet 1s invartably asymmetrneal, commonly narrower on one side than
the other, and tilted to one side This 1s the essential abnormaltty
from a elinical point of view, and whether the abnormal rib 1n question
15 cerwcal or first thoraeic is probably in most cases a matter of
indifference.” . X

Whate et al (1945), 1n a study of ten cases of congenital variatiops
of the first rib, m whom five requred operative treatment, make
several important pomnts Many cases previously diagnosed as
suffering from cervical 11b, in actual fact have possessed an abnormal
first b, the current radiological investigations bemng madequate
They pomt out the only certam means of deciding this matter is to
X-ray the whole cervical spine, and that the oblteration of the
atlas 1n the conventional view should be overcome by taking = long
exposure and moving the mandible m order to blur its outhnes. Iln
difficult cases the entire spine may have to be X-rayed together with
all the ribs

Clinical Features
The clinteal features may present a mixed or 2 comparatively pure
form of any of the three syndromes mentioned below.

(a) Venous Obstruction s to b the
Unless complicated by axillary thrombosts is unhkely to hring
patient to xeepmedlcal advice As has already been mentioned,
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channels, other than those liable to constrietion, exist, and allow
venous dramage of the arm even 1f the main channel 15 not patent.

(b Artersal Manifestations may oceur n three forms
{1) The common form m whach the patient suffers from attacks,
merging later wmto a more or less permanent state, of
recurrent coldness of the arm and digits, with cyanosis,
marhked pallor, and sometimes Raynaud-like attacks.

{2) The synd of lete or partial occl of the artery
with ischemia and pain 1n the hmb, and occastonal embohsm
of the dimits leading to small areas of gangrene. The
emboh come from the occluded subclavian, and are probably
broken off as the result of evercise

{3) An uncommon form where a patent ancurysmal dilation of
the subclavian srtery (third part) exists with inereased
palsation, a brut, and possbly & thnll  An aneurysm
erther patent or occluded may canse togical
as was seen m one of Walshe's cases

I

(¢} Nervous Mamfestations

Kinneer Wilson (1940) has made considerable contributions to this
subject

Symptoms may be divided 1nto those of srmtation, and those due
to loss of function

(1) Sensory symptoms are usually prominent Pain and par-
asthesix are referred to the hand and fingers  The pain can often be
chetted from above the region of the clavicle and 15 frequently
deseribed as shoating either wnto the ulnar or less frequently the
radial distributions  Posihomng of the arm by bracing back the
shoulders will often mduce an attack

Objective sensory loss 1s very varable and often absent, it 1y not

dicular, a rather ch stic distnibution 19 along the ulnar

border of the arm, at times 1t may be found m one or two of the
fingers No particular form of sensibility 13 constantly affected

{2} Motor sy mptoms are often mummal, but Knmer Wilson has
ponted out that two types may occur firstly, involving the thenar
emnence with Jocal wasting affecting the two and a half muscles of
the thenar eminence supphied by a twig of the medion nerve, 1e,
abductor pollters, opponens polliess, and half of the flexar polliors
brevis, secondly, a genersl wasting of the interosses and an
approxunation to the mam-en-griffe

Wilion explains the thenar wasting by stating that though the
fibresmvelved ~ = 4 -1 e N N T
5 and thos o
m relation to
the facte, and
chewhere
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Diagnosis
_ Faced with a patient presenting the above-described elinical
picture, a dimgnosis of the precise anatomical lesion responsible for
the symptoms is at times difficult. The pattent will often be in the
older age-groups and frequently a woman, the present-day sex in-
cidence 15 abnormal, owing to the unusual strains of Army existence
A lustory of carrying heavy weights, or perhaps the dropping of the
shoulders after cluldbuth, may be responsible. The old aphortsm
“a widow of forty, who takes in washing” is apt. In the early stages
relief 1s obtamed when the external factor 1s removed, but later the
symptoms become almost continuous
Radiology will be of great assistance, but even if abnormalities of
the ribs are noted, 1t must be remembered that such abnormahties
are more often asymptomatic than not Posture tests are of con-
siderable assistance, but, as many normal persons show a positive
result, care must be taken i therr interpretation. A posture test,
1.e, hyperextension of the neck or bracing back of the shoulders, is
only to be regarded as posttive when the result 1s induced by such
little force that 1t 1s Ikely to have been frequently expenienced by the
patient
The palpation of a lump m the neck with a strongly pulsating
subclavian artery should be treated with reserve, as many normal
persons may show such finding If venous engorgement of the
superficial collateral circulation 1s easily produced, confirmed by
direct venous pressure readmmgs m the two positions, this is a pointer
1n favour of costoclavicular compression
Paralysing the scalenus anterior 1s of great utihty as a cluncal
test to see whether this muscle 1s playing a part in the production of
symptoms. The patient 1s placed m the recumbent position with the
head turned toward the unaffected stde.  The scalenus antertor muscle
18 palpated behind the sternomastord muscle. 'The lower portion of
the muscle 15 then mfiltrated with 10 cc of 1 per cent. procaine.
Within ten mmnutes the scalenus will be completely relaxed—tins
manceuvre imitates surgical division
In many cases the precise diagnosis may have to wait on operative
findings, 1f such 2 procedure 1s decrded upon. White el al. (1945) have
stressed the importance of removing an adequate amount of rib, as in
two of therr cases a second operation had to be performed for removal
of the posterior stump of previous inadequate resections Con-
servative treatment m the milder cases may prove successful
Prohibition of the activities responsible for the symptoms, together
with orthopedic exercises to correct any deformties and to strengthen
the muscles of the shoulder girdle, may be used

COMPRESSION OVER A NORMAL FIRST THORACIC RIB, THE
SYNDROME OF ACROPARZESTHESIA
The term acroparsthesia is nsed to de!

seen m mnuddle-aged women, m which com]
numbness, or tingling sensations runmng down both a

note a condition, typically
plamts are made of pain,
rms, but in
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which physical signs are usually lacking. Frequently a history of
unusua! long-continued exertion is given, or the recent assumption
of some arduous occupation. Smee the outbreak of war the con-
™ ' N o T * - N ‘ined to females.

+ care of a child,

The onset 15 gradual, and at first oceasional bouts of numbness,
pain, a tnghing sensation appear chiefly in the distribution of the ulnar
nerve and often at the end of a hard day’s work. The symptoms
may be particularly prominent in the digits unfi lead to clumsy finger

frequently measured i months, the symptoms reach a peak of
disability and sevenity and tend to fluctuate around this level. A
carefully taken history will frequently eheit the fact that any
hohday has been followed by a marked remission of symptoms
Qccasionally the symptoms are complained of 1 one arm, but 1n the
majority of cases both arms are involved by the time medical advice
1s sought

In some cases the tingling and numbness come on at mght and 1f
sufficiently severe may wake the patient

Examination may reveal little, but the absence of objective signs
to explain subjective symptoms must not rmslead the echmeian  The
patient will give the impression of being fatigued, and 1n many thus will

ap I pl Often the shoulders uall be set
low, the line of the clavicle besng almost korizontal ~ This point, however,
15 not diagnostic, as some normal persons show similar findings  No
muscle wasting wall be found nor 15 objective sensory loss usual
Tenderness may be marked in the museles of the forearm and also
the hand  Cyanowus and pallor of the fingers occur at times  Weak-
ness of grasp may be suspected, but pain and tenderness interfere with
the test

Theztiology of this condition has longbeen a matter of speculation,
but Walshe (1045) 1n o forceful article has re-emphasised the 1m-
portance of the topographical relationalnp of the shounlder grdle to
the upper thoracic outlet  This worher pomts out that the striking
complaint of these patients 1s of fatigue and debility, with a history
of heavy use of the arms and great relief of sy mptoms after hohdays
His belief, supported Dy convineng reasoning, 1s that m the great
majority of these eases the shoulder girdle has dropped i relation to
a normal upper thoraeie outlet, and thus canses tension on components
of the brachial plexus as they pass over a normal first thoracie rib.
Thus contention 1s supported by the fact that the syndrome tends to
oceur later m Ife, when it 13 a well-hnown fact that this droppiug
of the shoulder mrdle 18 extremely common. °

TREATMENT

If the above-mentioned wtiological view 1s aceepted, then 1t will be
apparent that the symptoms will be relieved only by measures that
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alter the relationship of the shoulder girdle to the thoracic ontlet.
The sumplest method of procuring this result is by means of a period of
rest an bed with both arms supported by slings. This apparently
drastic treatment 13 effective 1n a short time and is often the only
means by which relief can be obtained. One week 15 often a sufficient
period for the relief of acute symptoms. After the period of rest,
heavy work must be limited to that amount which the patient can
perform without symptoms General measures to improve the
Tealth, such as the correction of anemia, together with orthopazdic
exercises to mmprove the tone of the shoulder muscles will be of
assistance in imcreasing the amount of work that can be performed.

V. CAUSES IN OTHER REGIONS
1. Superior Sulcus Pulmonary Tumour
2, Other Tumours
8. Fractures

Superior suleus pul ry tumours imes present with pain
down the arm. Fractures may mvolve nerves directly or In re-
actionary tissue formation Rarely other tumours may cause
braclial neuralgia, these will nearly always be obvious

V1. CAUSES WITHIN THE NERVES
1. Herpes Zoster
2. Tumour of Nerve (neurofibromata)
3. Neuritis: (a) idiopathic (? virus causation)
(b) diabetes, Vitamin B, deficiency, etc.

Herpes Zoster eruption 1s characteristically preceded by sovere
pain, the appearance of the eruptron renders the diagnosss easy.
Especially 1 older persons, post-herpetic neuralgta is frequent, and
at times severe  X-ray treatment may be curative.

The rare neurofibromata of nerve often causes a shooting parn to
the extremity. Diagnosis is often difficult as the tumour may be very
small. E 18 the only satisfactory p di

Neuritis

Several authors have remarked on the greatly increased incidence
of “1diopathic” neuntis seen during the war years (references given
previously) Such causes as trauma, mtoxications, or deficiency
states have been eliminated in these series, and 1t is believed without
much evidence that the conditions may be the result of a virus

infection
Wyburn-.
changes were widespread, the anterror rami S
affected, with preferential attack mn the Cyq segmex‘xts, both sensory
and deep branches The climeal features of tins “eprdemic c(l)]mi
prised initial burning pain in the region of the stouIdAer, yluch travelled
down the arm; in some cases pain began m other situations and later
became general. In most cases motor weakness was widespread,

Mason 1n s description of 42 cases pointed out that the
from C, to D, Leing
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but 1 some 1t was confined to one or two muscles. The tendon
reflexes tended to be increased in the earlier ca<es, and decrcased
n the later cases.

Sprllane (1943) reported a rather different type of clinical picture
with locahsed “neuntis of the shoulder” In his cases acute pam
in the shoulder was present for 3-14 days  Paralysts or wasting then
occurred, pam disappearing at the end of 6-7 weeks Dixon and
Dick (1945), reporting on the end result of tiis type of emdenc,
showed that little improvement occurred for two months, but at the
end of sx months considerable improvement had been made. In
their experience second sttacks were very common- out of sixteen
cases, five developed recurrences, or had spread to the other side.

Turner’s paper (1944) dealt with 36 cases and showed a clinical
picture midway between these last two authors In lus case, sévere
pain developed across the back of the shoulder, which radiated down
the outer side of the arm and sometimes to the upper part of the chest.
The pam remained severe for some days, followed by weakness of the
shoulder  As the paralysis appeared, the severe pain was replaced by
a dull ache, the paralysis persisting,

Certam of these cases mimic anterior poliomyelitis, as on oceasion
the onset 1s febrle with sudden paralysis of muscle or museles, with
little radiating pain  In fact, one personal case was so diagnosed
before these papers had been published Spillane behieved that
anterior pollomyelitis might be excluded as——

(@) no general signs of infection were seen,

® of the 1 1 lmd was negative,

() diffuse hyperasthestawaa not an essential part of the syndrome;

(d) the peripheral character of the shoulder lesions

The undoubted existence of this “idiopathic” type of neuritss does
not absolve the practitioner from excluding the common causes of
polyneuritis, diabetes, lead, ete It 13 probable that the muld eases
of brachial neuritis sometimes seen in pregnancy have therr ongin m
B, defi of By1n 'y are some three tinies

1 » &8 req)
that normally required

Diagnosig

The diagnosis of thux complaint rests partly on the exclusion of the
other lexions described m this chapter.  Positive features leading to
the diagnows of a neuntis are— b

(1) Evidence of many roots being affected

(2) Pronounced motor weakness

(3) Gc]neml nerease or diminution of all the reflexes n the affected

iml
(4) Inscovery of some cause, e.g. previous injection of serum,
. lustory of poisoning, the presence of diabetes, ete

(5 The paraly<s of proximal imb muscles or musele

The Treatment of hrachial neuntis 13 conservative and sympto-
matic  Splinting with an abduction splint in the acute stage, to
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prevent contractures, and graded physiotherapy in the later stages.
Analgesic drugs will be required in most cases, and bed rest is some-
times necessary. It 15 probably advisable to give a few injections of
vitamin B, so that recovery will not be retarded by the lack of this
substance,

VII. REFERRED PAIN
1. Myalgia
2. Disease of Shoulder
3. Angina
4. Thoracic Tumours
5. Apical Pleurisy

Referred pain 15 frequent m the arm from such causes as myalga
and diseases of the shoulder joint (dealt with elsew here); on occasions
apical pleunsy, the well-known anginal pains, and those of thoracie
tumours may cause CﬂnfﬂSlOn.
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CHAPTER XXXI

THE SHOULDER JOINT

HE section on the shoulder joint in the chapter on Apphed

l Anatomy should be studied before this chapter 1s read.

For purposes of deseription and ease of arrangement 1t s
proposed to deal with dicorders of the shoulder joint under two
head U causes of shoulder symptoms will be dealt
with first and then the common ones will be described.

Before dealing with xtiology 1t 1s necessary to emphasise that the
shoulder jomt 1s only part of what some now call the “arm-trunk*
mechamsm  The other Jomnts which enter 1nto this arrangement are,
the acromichumeral joint, the thoracoscapular jomt, the acromio-
clavicular yoint, the sternoclavienlar jomt and the biceps tendon
sheath mechamism  All these *‘jomnts” move synchronously and
synergically 1n the purposive movements of the arm and shouider

Lockhart (1930) expressed limself very concicely on tlis point.
He sayd that i rasing the arm from the aide to the vertical there was
continuous correlated nmovement 1n all these joints, and continuous
activity of all the associated muscles The old teaching was that
abduction to the nght angle was secured by the deltoid and that
further movement wos due to the rotation of the scapula by the
trapezius and serratus, the angle between the scapula and the
humerus remaimng the same

Some pont has been made of this change of opinion, as 1t 1s
concerned 1n the identification of lesions of the shoulder joint and
1ts surrounding structures

Moceley {1945) has made some observations on shoulder movement
In cases of “penarthmtis™ of the shoulder all movement at the

lenol 1 and h al Jomnts 1s p d, but 1t 13 well

Lnown that the arm can be elevated from the side because of the
scapular movement round the body wlich allows elevation forwards
of the coronal plane  In a case of ankylowng spondyhtis the scapula
was firmly fizxed to the chest wall, but the glenohumeral and acromio-
humeral joints were free  In this case there was full rotation of the
humerns m adduction which diminished rapidly as the arm came to
the full linut of abduction, 90°  The arm could be brought forward
20° and bachwards 10° from the coronal plane 1n abduction at 90°,
If the acronnoelavicular joint 1s ankylosed, httle interference with
moyvement 13 noticed, but 1f tnyured and painful the arm cannot be
I\l)(l:lft?!l above t‘ho horizontal nor adducted across the body

of
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Overlapping and compensation will account for the small place
allotted to these accessory joints m the final analysts.

The Action of Certain Muscles and the Effects produced when they
are Paralysed

Moseley has described the effect of paralysis of certain muscles.

Paralysis of the trapezius —The scapular level 1s apparently
determined by the levator anguli scapule, and in paralysis of the
trapezius the superior angle may rest even higher than is usual.
Usually there 1s mnstability of the scapula when the arm 1s above the
honizontal. Moseley states that removal of the rhomboids with the
trapezius below the level of C, leads to no permanent loss of power.

Paralysts of the deltoid.—In this case the power of abduction is
still left up to 30° This 1s due to the action of the supraspmatus
and the “shrugging” mechamsm, Inone case complete compensation
has been deseribed, the supraspinatus and other muscles taking over
the complete abduction movement when permanent paralysis of the
deltoid has been present, this 1s somewhat unusual.

Paralysis of the serratus magnus.—Wmgmg of the scapula may
occur either at rest or with the arms pressing agamst a wall. The
reason for the winging at rest 1s that the weight of the arm pushes
the scapula toward the mid-line.

Rupture of the supraspinatus muscle —It has been found in cases
where this leston exists that mjection of procaine leads to recovery
of function. From thus it is deduced that this muscle is not essential
in the production of the first 30° of abduction (cf. paralysis of deltoid}.
TIts essential action appears to be abduction against resistance.

Rotator cuff.—This consists prmaipally of the infraspinatus, teres
minor and subscapularis muscles and they act as a “sling™ for the
head of the humerus It 1s thought that the suprasy and
the long tendon of the biceps act as a fulcrum superiorly and allow
the head of the humerus to descend gently in the glenoid fossa as the
arm is abducted Tt seems fairly clear from expertments which have
been made that the long tendon of the biceps has no other important
funetion.

EXAMINATION OF THE SHOULDER

Before making any manual examination it is well to look at the
patient carefully  The following points are useful :

Looking at the patient from the front—note the set of the head,
whether straight or deviated, the level and height of the shoulders
and the development of the deltoids, the tension of the pectoralis;
the length of the arms, the crease of the axilla; wasting of muscles
and fibrillatron, .

Looking at the patient from bekind—note any deviation of tlnf
spine; whether one scapula 1s nearer the mud-hne than the other;
the development of the muscles; 1if the shoulders droop, w luc‘l} drq,op;
most, atrophy of muscles; the length of the neck and the “set” o
the bead on the shoulders.
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Looking from the sid te kyphosis, d i houlders and
neck flexion.

Passive Movement of the Arm
With one hand covering the shoulder joint and part of the
* e o * gently rotate the humerus
freedom. Contmmuing the
+ the side until no further
movement can be obtamed and note the height at which this occurs,
and the point at which the scapula commences to move. Compare

with the other side

Active Movement of the Arm

Note the degree of movement obtamned (a) mn flexion, (6) n
abduction, (¢) in ctrcumabductron, 1€ with the arm behind the back.
Asl the patient to reach as lugh behmd the back as possible  In a
normal patient of 30 years of age the index finger should reach within
five inches of the seventh cervical vertebra with either arm.  Palpate
the muscles round the shoulder joint and mneclude the muscles of the
rotator cuff, trapezius, and the add Hy the 1
and teres major

UNCOMMON CAUSES OF SHOULDER PAIN

Referred pain from inflammation and new growth n the spine
or bones, peripheral vascular disorders: cardiac lesione, espeaially
angmna peetorts and coronary disease, superior suleus pulnionary
tumours. cholecystitts, wmvolvement of the diaphragm and certamn
gastre canditions, lower motor neurone disease. peripheral neuritis,
hermation of & nucleus pulposus.

In the majonty of cases the diagnosis will be clear on careful
examination, and mostly will depend on further phy<ical signs  The
remainder will be decrded by X.ray Hermatton of a nucleus
pulposus 15 discussed in the chapter on Brachial Neuralgia

A number of conditrons remamn which are not at all clear on
general medical exarunation, but wiich can be elucidated by
examunatton of the locomotor aystem, and these comprive the common
eauses of shoulder pan

COMMON CAUSES OF SHOULDER PAIN

Cervieal b and sealenus anterror syndromes, osteoarthritis of
the cervical spme and ankylostng spondyhitis, lesions of the rotator
cuff, Duplay’s syndrome wluich icludes sabacromal bursttis and
chrome adhesive capsulitis, arthntis of the shoulder jomt, the sterno-
clavieutar and acromioclavicular joints, bieipital tendon lesions,
tbrouitis of the deltoid, suprasy us, , or rh Is.

The cervieal nib and sealenus antenior syndromes are dealt with
mn the chapter on Brachial Neuralgia  Osteoarthntis of the spine
and auhylostng apondyhtis have their own chapters

Lesrons of the rotator cuff are nearly all traumatic

They generally
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occur in the fifth or sixth decade.  Males are more frequently affected
than females, and the right shoulder more often than the left. Meyer
(1937) examuned post-mortem material from cases of an average
age of sixty years. He considered the lesions which he found to be
due to everyday use and not to estraordinary or forceful action.
Common post-mortem lesions at average age sizty. He found fraying
and erosion of various structures, including the subdeltoid bursa,
the articular capsule, certain hgaments including the coracohumeral
ligament, the tendon of the supraspmatus and the long tendon of the
biceps  The acromioclavicular and humeroscapular joints showed
thinning and destruction of therr articular cartilages, and eburnation.
In some bodtes he found a true coracoclavicular jomt, and “pohshing”
of the coracoid process from contact with the head and tuberosities
of the humerus Degeneration and fraying were seen in many
bursee, and Meyer considered that these were not due to a barsitis
but to a long-continued movement. It is evident that there are
very good reasons for shoulder lesions to occur more commonly n
the elderly.

Philip Wilson (1939) analysed 168 cases of shoulder pam (not all
shoulder Jesions)  He found 89 cases of what be called lesions of the
subacrommal bursa, which meluded calerfying tendinitis, periarticular
adhesions and rupture of the supraspmatus tendon and other tendons.
In this same series five cases of theumatord arthritis of the shoulder
Jomt appeared and two cases of osteoarthritis of the acromioclavicular
joint. Wilson felt that the differentiation of shoulder lesions on the
basis that they did or did not involve the subacromial bursa was not
entirely desirable. He would have preferred to use a pathological
classification and with this view many would agrec  Unfortunately
the exact pathology of many shoulder conditions is not known,  With
this point 1n mind 1t seemed likely that these lesions as a whole could
be understood more easily if considered in relation to the subacromial
bursa. This group of 89 cases included 17 of undifferentiated
traumatic origin  Even if these traumatic cases are excluded, the
group still comprises the great bulk of shoulder problems Twenty-
five cases of calafymg tendimtis, thity-six eases of perarticular
adhesions, and eleven cases of rupture of the supraspmatus and other
tendons were found within the group.

With regard to calcifying tendimtis, although any tendon may bo
involved, the lesion usually occurs in the tendon of the supraspimatus

close to its insertion It is thought that the deposit of calcium
- - Ve 41 . f1Zil afsha tandon

fis

1l
bursa, with its rich supply of vessels and nerves, becomes.m\u“ed.
This process of calafication has been Likened to that wlu'ch some-
times occurs in the extensor longus pollicis, or (with less llkehhooq)
to the calcification of the middle artenal coat in Monckeberg's
gelerosis Codman (1934), the great American surgeon, ;m: :o
opimon that to descmibe bursiis as an entity was eq\u‘\)n en -t
deseribing peritomtis as an entity. He said that the subacror
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3. Perwarticular adhesions.
4 An “adhesive” capsulitis (? adhesive bursitis).

Important Points in the Diagnosis of these Lesions

1 Some cases are met with in which abduction cannot be carried
out through the first 30° without help, and on the return movement
control 1s lost through the same range ~ They nre found in middle-aged
men, are closely associated with injury, and the lesion is rupture of

e
- =y
z

Fic 228

Calerfying tendimbes with caleareons deposita

the supraspinatusl tendon. They should be referred to an orthopadic
wrgeon without delay.
¢ r'(‘].l,oln some oasesJa very sharp twinge of pam is {elt as the greater
tuberosuy passes under the acromion. This sign indicates tllmtda
bursitis 15 present, and it may be secondary to the conditions alrea w;'
mentioned This sign is a help sepam:mg out the cases of
adhesive capsuhtis where the gleno} and ac e
joints show practically no movement, and there is no pm;zla :w:. of
3 Marked atrophy of muscles 15 most often seen 1n the cace of
adhesive capsulitis, but it is as well to remember that motor n

disease may start at the same site
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are the first movements to be restored, and the last and unfortunately
generally the most difficult, is internal rotation.

Some authonties recommend immobilsation of the arm by
bandaging it to the chest with the idea of relieving pain  In my
experience this 1s o mistake for 1t has two disadvantages, the amonnt
of movement 1n the shoulder yoint 18 further limited and the muscles
atrophy to an even greater degree. In some cases atrophy occurs in
the rotator cuff and n these cases particularly it 18 unwice to try to
do too much at a tume.

Cases T o ’ Y
of the b
Movemen

Cases associated . - “njection of
the capsule of the If-per-cent.
novocaine with 1/200 has taken

effect the shoulder should be put through a full range of movement with
the scapula fixed, and then with the scapula free. If this is inefiective
the calcareous de ) T ) T
needling of the t

Irrgation of
In 1937, Patterson and Darrach described this method of irrigation
The skin of the shoulder 1s sterihsed and covered with sterile towels,
The patient lies on his face, and two pomnts are selected for the
msertion of the two needles  The first is somew hat loosely described
as at the point of maximum tenderness Actually 1t 15 about one
mnch lateral to the coracoid process. This pomnt 13 marked with a
procaine wheal, The second is just behind the upper part of the
greater tuberosity of the humerus  This js marked 1n the same way.
The skin over the first point 18 nicked with a scalpel and the needle
13 pushed through toward the under surface of the acromion process.
The other needle 15 pushed through the second pont about a finger-
breadth below the acromioclavicular jomnt towards the humerus, and
both needles should he i the bursa, which s now washed out with
sterile sahine. Good results rometimes follow this treatment, but if
the case is of long standing, and the calcification has become ossified,
1t 1s contra-indicated. )

In this case operative removal of the deposit may have t6 be
considered  Deep X-ray therapy 1s also sometimes used. .

For some reason strapping the shoulder with elastoplast some-
times rehieves the pamn

Physical Therapy

The treatment of choice scems to be radiant heat, massage and
movements to the neck and shoulder. Usually this 1s given three
times a week for sx weeks If no improvement has taken place at
the end of that time the treatment is stopped. »

Anodal galvanism with a large pad over the shoulder joint some-
times relieves the pam in cases of acute bursitis.

Diathermy has been recommended by some authors, but o
whole does hittle good.

n the
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Exrercises are certainly useful, Swinging the arms in a stooped
position with the muscles relaxed 13 one of the most useful, another
15 gradually “climbing up” a wall with the fingers and trying each
day to get a little higher. The exercises may be begun in Guthrie
shngs with advantage.

Arthritis of the Joints of the Shoulder Girdle

There 15 no doubt that arthritis is uncommon. In advanced
cases of rheumatord arthritis the shoulder jomnt may be affected or
even ankylosed, and the same thing may occur in cases of ankylosing
spondyhtis  Osteoarthritis affects prineipally the acromioclavicular
joint, but oceasionally the shoulder joint jtsclf is involved. On very
rare occasions the sternoclavicular joint may be the first and for &
long time the only Joint involved in rheumatoid arthrmtis It 1s
usually assocrated with an effusion  Also on rare occasions a coraco-
clavienlar joint may be present and may confuse the 1ssue

Bicipital Lesions

Moseley (1915) describes certamn syndromes due to a tendimts,
tenosynovitrs, or actual rupture of the biceps tendon

The symptoms are pain 1n the anterolateral aspect of the shoulder,
with muscular spasm and pain i the trapezius, scalenes, deltord and
ami muscles  There 1s also stiffness and {unitation of motement in the
shoulder Joint  Duplay’s syndromo does not supervene. Tenderness
15 found over the hreipital groove and the following tests are used

1. Faradic test —Contraction 13 caused m the short head by an
appropriate faradic current. This 13 not uncomfortable. The same
stimulus 1s apphed to the long head and pain 1s referred to the
bieipital groove

2 The tension test —Locate the tendon above the muscle belly,
and draw 1t from side to side, pain 19 again felt m the groove.

3 Yergason’s sign —The elbow 13 flexed to 90° and the forearm
supmated agamnst resistance  Pain will be felt in the biciptal groove
1n cases of tendimitis

4 With the arm m the anatomieal poution forced external

[V

and reference shounld be made to the ongimal work,
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CHAPTER XXXII

BACKACHE AND THE SPINE

HE causes of backache are so numerous that it would be
extremely difficult to enumerate them all It 1s important,
however, to separate those forms of backache due to disorders

of the locomotor system from those amsing from the cerebrospinal
system and the body cavities Such a division has been attempted
m this chapter The section which deals with locomotor disorders
has been dealt with, as in other chapters, on a regional anatomical
basis  Some stress has been lad on the commoner causes of back-
ache, as these are, generally speaking, the more difficult to deal with.

THE EVOLUTION OF THE SPINE AND SPINAL ANOMALIES

Some understanding of the more common anomalies of the spine
15 essential to the study of locomotor disorders In the absence of
this, symptoms are constantly being attributed to X-ray and chncal
findings which do not carry the significance allotted to them. In
some of the advanced cases 1t cannot be dented that symptoms may
be due to congemital abnormaltties alone, but m the usual run no
more than a predisposing role can be
attributed to them. In this section the
plan advocated by Stemdler (1929), and
onignally set out by Putti, has been
followed

Morphological variations occur either
in the anterior or posterior part of the
vertebrze  If the anterior part fails to
develop either wedge-shaped vertebr
or independent body halves are found.
If the posterior part is at fault the
centres of the lateral portion of the

Fie 230

This 15 an exemple of partal
block vertebre It wll be
notced that there 1s a spious
process to each vertebra, but the
two vertebrz are fused, and that
there 15 no posterior spunal
articulation  Although this does
not Tepresent the full deseription
of Klippel and Feilat 15 & potential
cause of pan 1 the back of the
neck

neural arch fail to fuse, and a pseudo-
artrculation follows between pedicles and
laminz, as sometimes seen m spondylo-
hsthemis This failure to fuse leads to
a “giving way” at a spot which 15 only
held together by fibrous twssue The
defect 1n the lamme between the
superior and imferior articular processes
18 usually Inlateral. The formation of
hemuvertebrae occurs both i the dorsal
and lumbar spine and naturally archrtec-
tural weakness follows.

An interesting aberration 1s the synostosis of vertebr at dxffereﬁt
Ievels, for instance, the occurrence of block vertebre 1n the neck,

530
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which Sometime, bears 1) Names of Khppel and Fey} (Fug 230)
b s Jeady to
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Because of these evolutiomary traits the number of presacral
vertebrae in man 1s still subject to variation. The change from
pronograde to orthograde to plantigrade has left behind a somew hat
flmd posttion, but the lengthening of the lomns essential to graceful
and efficient carriage makes 1t likely that sacralisation will be 1 a
tallward direction (Fig. 232). Keith states that in 100 human
skeletons, three or four will show headward sacralisation and six or
eight a tailward movement. In a book of this type it hardly seems
necessary or even desirable to go more deeply into this question, but

This patent had six lumbar \ertebrm In ths case the 26th

presacral vertebra formed the first of the sacral semes This

represents the lengthemng of the lains m man referred to
the text

Keith’s great work is full of interest and even romance It §lmuld
be added that these bony variations are naturally accompanied by
therr visceral components, such as the sacral and lmmbar plexuses,
which also move forwards or backwards, with, however, a considerable
time-lag

Dorsal and cervical show some hange. In man the
last cervical vertebra more often shows dorsal characteristics, bub
the change may occur either way.

Spondylolisthesis
No doubt there 13 considerable vanation m_the angle of the
sacrum to the lumbar and dorsal spme  The straight lom of the negro
may be compared with the almost horizontal position of the sacrum
in some European women
The site of stress on the sacrum 1

s at its anterior end and the
coceygeal end would in the ordinary way tend to tilt u

p The
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strength of the liac and sa ‘ i prevents this.
The resolution of forces so produced tends to foree forward the
lower end of the spine, so
that it tends to become some-
what dislocated. Keith
considers that a sudden
muscular effort may snap
the lamma of the last lumbar
vertebra and so allow such
a dislocation te occur. In
this way the locking of the
articular process of the fifth
lumbar vertebra with that
of the sacrum may become
meffective  Keith’s view 13
that no evidence exists for
considermg that the separa-
tion of the arch of the last
lumbar vertebra is the result
of congenital maldevelop-
ment. Stemndler considers,
however, that specral ana-
tomic  reasons {te mal-
dovelopment) must be
present before such displace-
ment can occur. Defects of
the isthnuc zone (the portion
between the superor and
infertor articular facets) are
certainly commonly encoun-
tered but by no meansalnays
produce symptoms Repeated
attempts to obtain defimte
proof of congenital defect
m feetal spines have been
unsuccessful It scems that
trauma (or repeated micro-
trauma) 13 the prmapal
factor, but the anatomical
lesion may predispose
The chimeal mantfestations

are considered reparately, Fio 233
. This o# & om0 Of cova vxrs ¢ will bo cbeerved
Scoliosis that the sacrum 1 almnst horzental There

Only in the case of man " 2° UPPIng of the Sth lumbar vertebra in
th b4
15 tho whato werght of 1h hus casa 1n epito of the great deformty.,
s lear_aa
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to the fully established s
yndrome.  Many authors duffer i
this theory and base some of their concll,uiions on the !:\ngarifrtolm
gl‘cl‘lspi. oflf?;’:llloses studied at birth, Y *
Spina bufida occulla has ag its pathological basis defecti i
of thh el g sis defective formation
of the vcrte‘;;r:.mhcs, more usually those of the fifth lumbar or first

Fra 235

¥Fra 234 —~Scoloms Thia X-ray shows the degen-
eratne changes which occur at the pomt of
maximum strain,
Yta 233.—Scolions To show un deta the changes
deseribed 10 Fig 234

Spina bifide vera is associated with a hernial sac which makes a
visible tumour under the skin  This 1s not present in spina bifida
oceulta, but there may be signs of the underlying defect. Thene are |
usnally hypertrichous, or perhaps a tnft of har, a dimple on the
skin, n nwevus, or a sear. Varous pathological entities may be
associated with tho defect within the cord space. The importance
of this anomaly varies greatly in different cases, but generally
speakung, n patients who complain of no peapheral symptoms
direetly conneeted with the defect, 1ts importance 1s not great, as it
1s usually found m routine Xerays taken for otfier purposes, and
eannot be regarded as a direet cause of backache.
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Anomalies of Articnlar and Transverse Processes
1t 19 said that one-third of all spines show some type of congemtal
anomaly  Many of these are of no clinieal importance but anomalies
- . PRV RO

shown that the change of shape may be in the direction of shortenng

Fic 36

Two congemtal anomaties A 1ild case of aprna bifida
vectlta with & transy ersosacral joint

and widening, leaving the artrculation less stable. Accessory facets
occur and the accessory joint between the transverse process of the
fifth lumbar vertebra and the sacrum or ilum 13 diseussed tn the
chapter on Seatiea

Comroe (1944) says that the facet planes are not purely sagmtal,
coronal or oblique, but all carry some curved component The
earhest dear evidence of some fault may bo ostecarthntic changes
seen in the X ray  He also says that 25 per cent of lumbosacral
Joints show rome asymmetry

-tnomalies of Iransierse processes are common but not usually
clmieally important  Many people fracture a transverse process
without even hnowing 1t has happened
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to the fully established syndrome Many authors differ in part from
this theory and base some of thewr conclusions on the study of the
groups of scohoses studied at birth

Spina bifida occulta bas as its pathological basis defective formation
of the neural arches, more usually those of the fifth lumbar or first
sacral vertebra

Fra 233

Fra 234 —Scoliosis, This X-ray shows the degen-
erative changes which ocour at the pomt of
maximum stran
Fio. 235 —Scolioms To show n detail the changee

Fra 23¢ deseribed 1n Fig. 234,

Spina bifide vera is associated with a hernial sac Yvhich makgs a
visible tumour under the skin. This is not present in spina bifida
oceulta, but there may be signs of the underlying defect. These alre
usually hypertrichosis, or perhaps a tuft of hfur. a d.mlple on { ];e
skin, & nwvus, or a sear, Varous pathological entities may be
associated with the defect within the cord space The xmportar;fe
of this anomaly vanes greatly in different caces, but generally
spealang, 1n patients who complam Aof no peripheral sympton::
directly connected with the defect, its importance 1s not great, Mml
1s wsually found in routmme X-rays taken for other purposes, a
cannot be regarded as a direct cause of backache,
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Anomalies of Articular and Transverse Processes

Tt 13 said that one-third of all spines show some type of congemtal
anomaly Many of these are of no clinical importance but anomalies
of the articular procesces sometimes produce symptoms.

Abnormal shape or d ion of the facets, especially at the lumbo-
sacral Junction, may be important. Detailed studies in America have
shown that the chango of shape may be in the direction of shortening

Fie 236

Two congenital anomahies. A mild case of spina bifida
orculta with & transversosacral jomt

and widemng, leaving the articulation less stable. Accessory facets
aceur and the accessory jomnt between the transverse process of the
fifth lumbar vertebra and the sacrum or ilmm 13 discussed m the
chapter on Sciatica

Comroe (1944) says that the facet planes are not purely saggtal,
coronal, or oblique, but all carry some cutrved component. The
carliest clear evidence of some fault may be osteoarthrrtic changes
seen 1n the X-ray He also says that 25 per cent of lumbosacral
joints show some asymmetry.

<lnomalies of transierse processes are common but not usually
clinteally important Many people fracture a transverse process
without even knowing 1t has happened,
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to the fully estabhished syndrome. Man iffer i
- Many authors differ in part fro
this theory and base some of their conélusions on the stugy Dfrﬂ::
groups of scohoses studied at birth.
Spina bifida occulla has as its pathological basis defective formation
of the neural arches, more usually those of the fifth lumbar or first
sacral vertebra.

Fie 235

Fi6 234 —Scolioste. This X-ray shows the degen-
erative changes which oceur at the pomt of
maxtmum stramn,
¥10. 235.~Scoliosis. To show m detal the changes

Fro. 234 desorsbed 1n Fug 234,

Spina bifida vera is associated with a hernial sac which makes &
visible tumour under the skin. This is not present in spina bifida
occulta, but thero may be signs of the underlying defect. These are
usually hypertrichosis, or pethaps a tuft of hair, a dimple on the
skin, a n®vus, or a scar. Various pathological entities may be
associated with the defect within the cord space. The importance
of this anomaly varies greatly m different cases, but generally
speaking, 1n patients who complain of no peripheral symptoms
directly connected with the defect, 1ts importance 1s not great, as it
15 usnally found in rontine X-rays taken for other purposes, and
cannot be regarded as a direct cause of backache.
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lies of Articular and Tr Processes
1t 15 saxd that one-thurd of all spines show some typo of congenital
anemaly  Many of these are of no chnical importance but anomabes
of the articular processes sometimes produce symptems.
Abnormal shape or direction of the facets, especially at the lumbo-
sacral junction, may be important  Detailed studies 1n America have
shown that the change of shape may be i the direction of shortening

Fio 236

Two congemtal anomalies A muld case of apina bifida
occulta with & transsersovacral joint

and widening, leaving the articulation less stable. Accessory facets
occur and the accessory jomnt between the transverse process of the
fifth lumbar vertebra and the sacrum or 1lum 15 discussed 1n the
chapter on Sciatica

Comroe (1944) says that the facet planes are not purely saggital,
coronal, or obhique, but all carry some curved component. The
earhiest clear evidence of some fault may be osteoarthritic changes
scen 1n the Neray He also says that 25 per cent of lumbosacral
Joints show rome asymmetry.

4 1 0]

e f ses are but not usually
clinically important Many people fracture a transverse process
without even knowing 1t has happened.
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BACKACHE DUE TO INFECTIVE DISEASES SUCH AS INFLUENZA,
OR BRUCELLOSIS

This type of backache is usually a part of symptoms which are
widely distributed all over the body The mysalgias, arthralgias and

Fre 237

A good example of Schmorl's nodes Careful exammnation of the
fitm will show a good many other munor deformities

ains of many acute infective diseases are too widely known
;’ghf;clé emphast: yThey are specifically mentioned here .br.;]m:::
Copeman’s recent work (see chapter on Fibrositis} sccnln to :lno;'ctlm
that such pains, even though they may pass away at the etrll o e
acute episode, are hable to return at a.lat?r date,.becauie' h)elgecome
their basis in small muscular and fascial infiltrations whic
asymptomatic but do not entirely resolve.,
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BACKACHE DUE TO SPECIFIC INVASION OF MUSCLE

Good examples of this type would be trichimosis, myositis due to
typhesd fever, syphilis or scurvy, dermatomyositic.

The listory and accompanymng features generally make the
duagnosia fauly clear Trnchinosis may, bowever, present some
difficulty, but the pmnful tender muscles, cedemsa of the face and
the sccompanying eosimopluhie are helpful, even before the stage at
which X-ray exanunation of the muscles becames decisive

BACKACHE OF VISCERAL ORIGIN (USUALLY REFERRED PAIN)

(@) From structures sn the thoraz, such as the pain of pleansy or
followang disease of any of the stractures in the posterior meduastinum.
Secondarily from such conditions as bone metastases from caranoma
of a bronchus.

() From structures sn the pelvis, especially from pregnancy,
wnflammation, new growth, or displacement of the pelvic organs

(¢} From structures in the abdomen, especially gastrie and duodenal
uleers, renal conditrions such as caleulus, and pain referred to the
left scapula in chronte pancreattis  Gall-bladder pam 1s occastonally
predommantly to the back  Rome forms of backache are said to be
due to constipation  These ate generally associated wath visceroptosis
or with some form of colitss  Retropenitoneal neoplasma and such
conditrons as permephnc abseess may melude backache as one of
thesr presentmg symptoms  Abdorunal sortic aneurysm produces
severe pain i the back by direct pressure

{@) From the central nervous system, 8s m tabes dorsalis, pelyo-
myehtss, epdemic encephalitis, spnal tumour, menmmiis and
it levosts.  Some greal conditions produce pain
m the back as a secondary phenomenon, eg the kyphosts of
Friedreich’s ataxia and the scohwwis of dissemmnated scleross.
Syrngomyeha, rathier curinusly, 18 8 not uncommon cavse of pan m
the back of the neck

Certan of these conditions will not be referred to farther as thewr
position 13 self-ewvident  As an example, Lronchal carenoma with
secondary metastases evidently has no place except for the purpose
of excluston  Certamn pathological entities, however, play a very

wmportant part in the production of backache, and these will be
refersed to again,

A Discussion ot Visceral Pain
Viscaral pawe wn this sense can be definrd o8 @ poin produced by

1 or physiological processes i the thoracic, abdominal, or

pelvie cavities, which is “referred” to the back There may m

addition be a type of pamn 1n the extremties or the head with anxlar
charactenstees

The Pathway of Visceral Pain

It has been widely schnowledged smee Str James Mackenzie's
day that symptoms of disease may be due to disturbed reflexes.
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The pathway of such disturbing impulses as pain 1s generally thought
to be through the postertor spinal roots, the efferent path being
across the synapses to the anterior root. Such pain is felt in the
thalamus through the lateral spinothalamic and other tracts. Section
of the posterior roots occasionally farls to relieve pamn in tho
appropriate area, so that two alternative pathways have been
suggested, erther by antidromic fibres in the anterior roots, or
through the sympathetic system After thorough investigation it
seems that whatever the nature of visceral pam the impulses enter
the central nervous system via the posterior root. Although certain
types of “receptors” n the skin have been differentiated, “receptors”
n the viscera have not been determined. It has long been known
that the viscera were not sensitive to various types of trauma, and
although it now seems fairly clear that they are supplied with sensory
nerves, 1t 13 still thought that the superficial and deep tenderness and
muscular ngidity found in acute abdominal conditions are due to
stimult from the nerves of the parietal peritoneum. However ths
may be, Hurst pointed out in 1911 that the viscera were capable of
bemng stimulated by produeing tension within their walls. As has
already been mentioned in the chapter on Sciatica, anwsthetisation
of the area of skin to which pain s referred abohshes the pain.  Tlus
has been taken to be further evidence in favour of Mackenzie’s
viscerosensory reflex, but several other theories also claim support.
As an example, one alternative theory states that the afferent
stimulus from the viscera causes a vascular reflex in the skin. This
reflex excites the sensory nerve endings, and the impulses from them
pass v1a the cerebrospinal nerves and posterior roots.

Back pmn may be either deep or superficial. Davis (1940)
suggests that when the pain 1s deep, the afferent impulses from the
viscus stimulate efferent nerves to artertes and arterioles in the
skeletal muscles of the same segment The changes so produced
stimulate the afferent cerebrospinal nerves in the muscle and as a
result there 1s deep pain It is suggested that where superficial pain
15 concerned the efferent effect 15 via the sympathetic. The muscle
spasm may anse from vasomotor changes, or be due to o reflex
resulting from the stimulation of ““rcceptors™ in the muscle.

Tt will be clear that these explanations, although they largely
cover the facts, are somew hat constructed so that they should do so,
and real expertmental data are not yet available. They are given
here so that the reader may have some explanation in his mind in
dealing with these visceral types of backache Perhaps, however,
the important pont, not frequently made, is that although pain
a given viscus may hormally be felt i the front of ghe abdomen,
any pathological condition in the back may lead to its being felt there,
and that subhimmal stimuli may become effective for the same
reason

It seems hardly necessary to set out
segmental areas of referred pam from visceral disease,
be found 1n most text-books of general medicine

t tables showing tho spinal
These will
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‘The ulcer penetrated deeply into the pancreas. After operation and trans-
fusion he recovered a good deal, but three days later he died after a further
hematemess,

‘This case seems to illustrate the point that a locomotor lesion in the back
may locahse symptoms to this point, although it is well known that an ulcer
penetrating 1n to the pancreas causes back pam,

BACKACHE DUE T0 DISORDERS OF THE LOCOMOTOR SYSTEM
() IX TRE BONES

Any pnmary or ry pl ; any infla -y condition
such as tubcrculosis of the spine or sacro-iliac jownts; syphilis or
osteomyehtis; the “typhoid” spine, and conditions the causes of

1

Fia 238

The appearanco of secondary metastases 1n the bones from carcmoma of the
prostate,

which are somewhat understood, such as hyperparathyroidism and
osteomalacia, or of unknown orngn, such as Paget’s D}sease; osteo~
chondritis of the spine, and injury; spinal osteoporosis of unknown
in; adolescent kyphosis .

ox‘lgSome difficulty u{fy be met with m distinguishing some ?f th?s:
conditions, but the X-ray is decisive in many cases, Typhoid spin

sometimes leads to kyphosis, but it only oceurs ai:ter typhad fe;‘er:
and the Widal will usually be positive. Calve’s Disease, osbcg

chondritis of the spine, leads to a wedge-slguped, ggt;ﬁg verte bra,

nd should not be confused with other cond c sep

?rom tuberculosts of the spine, as the intervertebral dlsis Ign n::::lcclll
side of the vertebra are radiologically normal. In 1891 Ku
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described a condition which is often ascribed to tranma, bug the
atiology is uncertain In many cases an injury occurs followed by
immediate pain which gets better. The patient goes about his
work, and many months later the pain returns and 1s followed after
an interval by deformity, e g kyphosis. The site of the lesion is
usually 4-7 dorsal. A great many suthonties still think the con-
dtron 1s due to a compression fracture. The pathology 1s a rarefymg
osteitis, but in addition some thmk the mtervertebral dises play a
art

® The less well knonn syndromes m the list will be dealt with
by Hunter i s chapter on medical diseases of bone; the others are
self-evident

Spina} Osteoporosis of Unknown Origin

Burrows and Graham (1945) have recently given a very contplete
deseniption of 20 patients with this condition and two necropsies

The condition is not common, but these authors saw 17 such
patients betneen September 1939 and 1043, The syndrome occurs
1n men between 40-70 years, but mn women later, so that the peak
of merdence 1n all cases hes in the 60-70 decade  In 208 cases aged
45-87 years, Black, Ghormley, and Camp (1941) found 41 men and
167 women Other authors have found even fener men  Albright
et al (1940 and 1841) found only 2 men amongst 42 patients who
were less than 65, and were clined to consder the condition a
post-menopausal osteoporosts, partly perhaps on account of the
beneficial effects they obtained with the oestrogens

Symptoms may be absent Others have very severs pamn in the
low back brought on by some trivial movement Some patients feel
something “give” in the back. One patient some years ago felt this
happen as she dealt a pack of cards The pamn at this stage may
either be muld or extremely severe

Burrows and Grabam found kyphosis or kyphoseolicsis mn alt
their cases  Other authors (especially some of the older ones) have

the most affected  The mtervertebral concavity appears to be filled
with a thickened intervertebral dise  Schmorl’s nodes {hermation
of the nucleus into the vertebral body) are seen occastonally  With
the concawities some “‘wedging” occurs With the spinal changes
the spmous processes tend to and ™ doarthroses”
somctimes occur.

<Etiology1s unknown  Deficient diet has been suggested, espectally
caletam and phosphorus deficiencies, and the effect of wartime diet 15
considered by Burrows and Graham n detadl

Other possibihities are habitual purgation, excessive ntake of
alkalss, and various endocrine factors

The brochemical findings are maecisive. Blood phosphatase 1s
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The ulcer penetrated deeply into the pancreas. After operation and trang.
fusion he recovered a good deal, but three days later he died after a further
hematemesis,

This case seems to illustrate the point that a locomotar lesion in the back
may localise symptoms to this point, although it 15 well known that an ulcer
penetrating 1n to the pancreas causes back pam,

BACKACHE DUE TO DISORDERS OF THE LOCOMOTOR SYSTEM
(a) IN THE BONES
1 q 1t

Any primary or 'y neoplasm; any
such as tuberculosis of the spme or sacro-liac joints; syphiks or
osteomyelitis, the “typhoid” spine, and conditions the causes of

i)y Sl

Fre 238

The appearanco of secondary metastases w the bones from carcmoma of the
prostate.

which are somewhat understood, such as hyperparatl{yrmdlsm and
osteomalacia, or of unknown origin, such as Paget's I).lsease: k°5t9°‘
chondritis of the spine, and wmjury; spinal osteoporosis of unknown
origin; adolescent kyphosis. L

oSox’ne difficulty n?;y be met with in distinguishing some o(;' thgsg
conditions, but the X-ray 1s decisive in many cascs. T'yxzxqii fﬂe[‘)l;
sometimes leads to kyphosis, but 1t only oceurs ul:ter typhot o tec:
and the Widal will usually be positive. Calve’s Dnsegse(,eﬂ:bm
chondritis of the spine, leads to a wedge-shaped, ﬂattenz Y nted
and should not be confused with other conditions, It can be soopn o
from tuberculosis of the spine, as the mtervertebral dlgsisl'ummel
side of tho vertebra are radiologically normal. In 18 K
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desenbed a condition which 1s often ascribed to trauma, but the
wticlogy 18 uncertan, Tn many cases au mpury occurs fotlawed by
smmediate pan which gets better. The patient goes about his
work, and many months later the pain returns and 1s followed after
an interval by deformuty, e g kyphosis. The site of the lesion 15
usually 4-7 dorsal A great many authortties still think the con-
dition 1s due to 2 compression fracture. The pathology 1s a rarefymg
osteitts, but 1n addition some think the intervertebral discs play a

part. ;

The less well known syndromes in the lst will be dealt with
by Hunter m his chapter on medtcal diseases of bone, the others are
self-evident.

Spinal Osteoporosis of Unknown Origin

Burrows and Graham (1945) have recently given a very complete
description of 20 patients w1th this condifion and two necropstes

The condition 18 not common, but these authors saw 17 such
patients between September 1939 and 1943, The syndrome occurs
m men between 40-70 years, but in women later, so that the peak
of tnesdence 1n all cases lies in the 60-70 decade  In 208 cases aged
45-87 years, Black, Ghormley, and Camp (1941) found 4] men and
167 women  Other authors have found even fewer men  Albright
et al {1940 and 1941) found only 2 men amongst 42 patients who
were less than 65, and were melned to consmider the condrtion a
post-menopausal osteaporosis, partly perhaps on account of the
benefinal effects they obtained with the oestrogens

Symptoms may be absent  Others have very wevere pain m the
low back brought on by some trvial movement  Some patients feel
something **give” 1n the back  One patient some years ago felt this
happen as she dealt a pack of cards The pam at this stage may
ether be mild or extremely severe

Burrows and Grsham found kyphosis or kyphoscoliosis 1 all
their cases  Other authors (especially soue of the clder ones) have

PR P B

bi-concare with great rarefaction  The lumbar spime and pelvis are
the most affected  The intervertebral concavity appears to be filled
with & thickened mtervertebral dise  Schmorl's nodes (hernsation
of the nucleus into the vertebral body) are seen occasionally. With
the concavities some “wedging” occurs  With the spinai changes
the spinons processes tend to * doarth ”
sometimes oceur

Btiology s unknown  Defictent diet has heen suggested, especially
calaum and phosphorus deficrences, and the effect of wartume diet 1s
considered by Burrows and Graham m detad,

Other possibiities are habitual purgation, excessive mtake of
alhahs, and various endocrine factors.

The biochemcal findings are indectsive.  Blood phosphatsse 13
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The ulcer penetrated deeply mto the pancreas. After operation and trans.
fusion he recovered o good deal, but three days later he died after a further
hxematemesis

This case seems to illustrate the point that a locomotor lesion in the back
may localise symptoms to this point, although it is well known that an ulcer
penetrating in to the pancreas causes back pain.

BACKACHE DUE TO DISORDERS OF THE LOCOMOTOR SYSTEM
() IX THE BONES

Any primary or secondary neoplasm, any mflammatory condition
such as tuberculosis of the spine or sacro-ilirc joints; syphilis or
osteomyeltis, the “typhoid” spmne, and conditions the causes of

B~
Fra 238

The appearance of secondary metastases m the bones from carenom of the
prostate

which are somewhat understood, such as hyperparathyrodism an(!
osteomalacia, or of unknown origin, such as Paget’s Disease; _osteon
chondrttis of the spine, and injury; spinal osteoporosis of unknow:
origin, adolescent kyphosis .

gSol’ne difficulty nﬁ’y be met with in distinguishing some oé' thies:
conditions, but the X-ray 1s decistve 1n many cases Typ;ho':l st"ver
sometimes leads to kyphosis, but it only occurs ut:ter typhoi eteoj
and the Widal will usually be posttive. Calve's Dlse;mev, rtoesbra
chondnitis of the spine, leads to a “edge-slfaped, ﬂattcng ‘eamted’
and should not be confused with other conditions. It ca: e sep: oy
from tuberculosis of the spime, as the intervertebral 1;;5 Ienmmel
side of the vertebra are radwologteally normal. In 1891 Ku
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deseribed a condition which is often ascribed to trauma, but the
wtiology 1s uncertain. In many cases an injury occurs followed by
immediate pan which gets better. The patient goes about lis
work, and many months later the pain returns and is followed after
an interval by deformity, e g. kyphosis. The smte of the lesion 13
usually 4-7 dorsal. A great many authomties still think the con.
ditionis due to a eompression fracture. The pathology is a rarefying
ostertis, but in addition some think the intervertebral discs play a
art

P The less well known syndromes in the lList will be dealt with
by Hunter 1n Ius chapter on medical diseases of bone; the others are
self-evident

Spinal Osteoporosis of Unknown Ongin

Burrows and Graham (1945) have recently given a very complete
description of 20 patients with this condition and two necropstes.

The condition 1s not common, but these authors saw 17 such
patients between September 1939 and 1943, The syndrome occurs
n men between 40-70 years, but 1 women later, so that the peak
of incidence 1n all cases lies in the 60-70 decade In 208 cases aged
45-87 years, Black, Ghormley, and Camp (1941) found 41 men and
167 women Other authors have found even fewer men. Albnght
€ al. (1940 and 1941) found only 2 men amongst 42 patients who
were less than 65, and were mchned to consider the condition a
post-menopansal osteoporosis, partly perhaps on account of the
beneficial effects they obtamed with the oestrogens

Symptoms may be absent Others have very severe pan m the
low back brought on by some trivial movement. Some patients feel
sometlung “give” 1n the back  One patient some years ago felt this
happen as she dealt a pack of cards. The pain at this stage may
etther be mld or extremely severe

Burrows and Graham found kyphosis or kyphoscohosis m all
their cases  Other authors (especially some of the older ones) have
allaoal e Far by B !

the most affected  The mtervertebral conea.vnt,y‘appears to be filled
with a thickened intervertebral dise  Schmorl's nodes (hermation
of the nucleus into the vertebral body) are seen occasiopally  With
the concanities some *‘wedging” occurs  With the spinal changes
the spinous processes tend to approximate and “psendoarthroses”
sometimes ocour
<Etiologyrs unknown  Deficient diet has been suggested, especially
X B ) T wartime diet 13

. . B ssive ntake of
alkalis, and various endocrine factors.

The biochemical findings are mndeesive  Blood phosphatase 1s
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The ulcer penetrated deeply mto the pancreas  After operation and trans-
fusion he recovered o good deal, but three days later he died after a further
hematemesis

This case seems to illustrate the point that a locomotor lesion in the back
may localise symptoms to this point, although it is well known that an ulcer
penetrating n to the pancreas causes back pain,

BACKACHE DUE TO DISORDERS OF THE LOCOMOTOR SYSTEM
(a) IN THE BONES

Any primary or secondary neoplasm, any inflammatory condition
such as tuberculosis of the spme or sacro-iliac joints; syphilis or
osteomyelitis; the “typhoid™ spine, and conditions the causes of

Fio, 238
The appearance of sccondary metastases 1 the bones from carcmoma of the
prostate,
. - - . ettt diem and
which are somewhat un steo-
osteomalacia, or of unkr own

chondnitis of the spine,
origin; adolescent kyphosis -
“Some difficulty myfy be met with m distinguishing somle 9({ thic:x;
conditions, but the X-ray 1s decisive 1n many cases Tyl‘h“{‘d fsel\)'er
sometimes leads to kyphosts, but it only occurs n{terl)t)'Pa :el htie
and the Widal will usually be positive. Cfl'l,\'ei ,.,:,sf,a © tebra.
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Tho patients are nsually aged 10-15 years and there are more
boys than girls. A good many patients do not complamn at this age
put attend later in life with the established deformity, the X-ray
changes, and complamnt of pain and deformity. .

Treatment 18 mostly diected to rest and exercwes to increase
gpinal mobility.

Fre 219

An enterior posterior view of & 88110 caso of scoliosis hich
was sccompanied by hyphosis and started n adolescenco

Vertebral epiphysitis (Steindler, 1929) 1a often confused with the
above syndrome and some say that 1t 1311 fact a precursor of adolescent
kyphosis  The epiphyses of the vertebral epipbyseal ning appeared
about the age of 14 and joined up about the age of 25  Thus s 2 not
uncommon cause of backache

{b) IN TIE SPINAL SUPPORTING STRUCTURES AXD CORD SFACE
Ankylostng spondylitis, osteoasthritis of the spine, extra-
medullary tumour, hermation of the nucleus pulposus and protrusion
of the annulus fibrosus, caleification of the mtervertebral dses;
theumatoid erthritis of the apophyseal jomts, transversosacral
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near normal  The E.8.R. 1s normal, if other causes for its rise are
excluded .

Differentral Dwagnosis

This type of spinal osteoporosis must be distinguished from that
due to puerperal and “hunger” osteomalacta. Both types of osteo-
malacia, apart from their distinguishing associated factors, tend to
show a waddling gart, bony tenderness and spasm of the adductor
muscles, and are found with a low blood calcium and sometimes
tetany with 1ts accompanying physical signs. None of Burrows and
Graham’s cases had these associations.

The pathological picture also 1s different. Hadfield reported three
mamn abnormahties: simple atrophy of the vertebral bodies, prolapse
of the annulus fibrosus nto the bodies, and loss of continuty of the
cartilaginous plates. Other difficulties in diagnosis may be encoun-
tered. Malgnant new growths, fibrositis and arthritis, ankylosng
spondylitis and spondylolisthesis have to be excluded. Diceases
mvolving the bore marrow such as myelomatosis can be associated
with spmal osteoporosts, so that the Bence-Jones protein should be
looked for 1n the urine. The X-ray will dispose of such posaibilities
as Paget’s Disease, Kimmel's Disease, Semle Kyphosis. Cushing’s
syndrome 1s associated with obesity and hypertension. Complete
blood examination 1s necessary to estabhsh the diagnosis of the
syndrome under consideration. Those interested should read this
excellent paper 1n the original. .

Treatment ~—Burrows and Graham recommend calciunt-phosphate
1 g tds. Leteh (1936) caleulated the loss of calcium to be about
91 mg. daily over a pertod of ten years At least double this amount
would have to be given and absorbed to be effective. The criteria
necessary for the absorption of ealemm are complex and cannot be
discussed here, but vitamin D 15 known to promote the absorption of
both calerum and phosphorus  Although 300,000 umts a day or
more have been given for rtheumatord arthritis, the conditions here
are different, and some authors have reported unfortunate results,
meluding nephritis  Nevertheless, small doses could do little harm
and nught do much good. One thousand units a day might be
adequato for the parpose .

Burrows and Graham emphasise the importance of orthopadic
assistance and of this there is no doubt.

Adolescent kyphosis (Scheuermann’s Disease) 13 not properly
understood. Probably Schmorl’s explanation is the best. He

supposes that there 1s prolapse of nuclear materal into the vertebral
and so direct

body, with narrowing of the intervertebral space, :
pressure is exerted on the bone If this is not evenly dxgtnhutcd,
must do becanse

and the “jaws of the vice” close anteniorly, as they m
of the hinge effect of the articular facets, kyphosis ensues Tie
X-ray appearances show nofches at the lower and antenor portions
of the bodies of an ncreased size, secondary changes occur round the
nuclear prolapse (when présent), and wedging of the bodies 1s seen.
An epiphysitis may be the primary lesion.
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The patients are usually aged 10-15 years and there are more
boys than gils A good many patients do not complan at this age
but attend later 1 life with the established deformity, the X-ray
changes, and complaint of pain and deformity

Treatment 15 mostly directed to rest and exercises to increase
spmal mobility.

Fia 239

An antegior posterior view of & s0vers ¢ase of seoliosis which
was accompamad by kyphosim and started in adolescence

N Ve:tehr‘al epiphysitis (Steindler, 1929) 13 often confused with the

(b) IN THE SPINAL SUPPORTING STRUCTTRES AND CORD SPACE
Ankylosing spondyhtis, osteoarthntis of the spme, extra-
medullary tumout, hermation of the nucleus pulposus and protrosion
of the annulus fibrosus, caleification of the ntervertebral discs
theumatoid arthnitis of the npophyseal joints, transversosacral
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arthritis; spondylolisthesis; strains or sprains or fibrositic infiltration
of any of the spimal or perispinal igaments or fasciz.

Ankylosing spondyhtis and osteoarthritis of the spine have their
own chapters; herniation of the nucleus pulposus and protrusion of the

Fio 210
This X-ray shows the changes of tuberculows 1n the sacro-ihac jomnts

This 18 a very smportant diagnosis to make as the treatment 18
naturally guie difierent

annulus fibrosus and extramedullary spinal tumour are described in the
chapter on Sciatica, as is transtersosacral arthrits.

Calcification of Nucleus Pulposus and of Fibres of the Annulus
Fibrosus
An uncommon but not rare typ L X o
this type of calaification. The pain 1s usually in the back b\(xi ::?‘)
radiate round the body. It is of a very chronic and mnl:x‘r‘nbg
nature, but 1s usually situated in the low dorsal or upper 2

e of backache 15 nssociated with



Fio 241
Another case of calcification of the pucleus pulposus with radating poin
round the body which defied all methods of treatment.

Lateral X ray of the epme showmg 1 the upper portion calufication of

the nucleus pulposus In the lower part there are apparcntly emall

areas of calification 1 the enterinr portion of the snaulus Ghrosus

The symptoms here are intractablo backachn which sometimes lins
been kniown to respond to deep X ray treatment

as



546 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

region. Limitation of movenent of the part affected is very usual
The mechanism by which the pain is produced is not properly
understood, as quite often only the nucleus itself 15 affected. When
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Fio 243
Oceasionally hyperasthesia 1 found m lesions mvolving *
the mtervertebral discs or the apophyscal jomnts This
picture shows the hypermsthesia found in one partrcular
caso

poor blood supply and tissues which are subject to ossification.  All
these factors are present in the discs, so that metap]psm of connet;tl\;e
tissue cells may take place leading to the production of osteoblasts
which secrete phosphatase and lay down calcium phosphate. this

Attempts to show differences 1n blood phosphatase either in lt’a
condrtion or in ankylosmg spondyhitis (where calcification of!xga‘ment
1s such a marked feature) have faled The idea is beginning f0
emerge that calcification of tissues is a non-specific reaction and ’?aq)l
be the result of many insults and traumata. Certam Dbiochemica
considerations enter into the question.
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THE EXAMINATION OF AN OBSCURE CASE OF BACKACHE
History-taking 1s all-important.
Age, sex and occupation nre important factors. If the occupation
15 of 2 manual nature 1t 15 wise to mquire whether any special attitude
1s adopted while working The menopause is sgometimes a factor in
chrome backache, and a gy logical opinion will be needed.

Fio, 243

This X-ray shows the differenices in joint space between
adjomung vertebra  These differences are generally
thought to be duo to fibross and dehydratron i the
ntervertebral discs, and sometimes lead to symptoms,
especially if the loss of space 13 asymmetrical

Chrcumstances at the time the pam first appeared may be helpful.
In particular the relationslup to any injury should be noted, and
whether the pain came on suddenly or gradually. The duration and
site of the pain will be noted, and whether 1t i3 always m the same
place or moves about. Factors which influence the pain arc important,
espeerally any relationship to def: and the infl of
excreise, coughing and sneezing  Sexerily of the pawn is not nseful as
so much depends on personal evaluation. ~Any evidence of neurous
should be treated with reserve, but noted  The time of day at which
the pain is worst sometimes gives an indication of its source  The
effect of the pain on sleep is helpful. L

The physical examination —The general medical examination must
be thorough and complete, and must include an examnation of all
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the pelvic igaments relaxed duning pregrancy and parturition. In
1929 Hisaw et al. demonstrated the relaxation that oceurs in guinea-
pigs and in 1946 Hall and Newton published & note in the Lancet
showing the same action in the mouse. They used this mechamsm as
an objective test for relaxin  After Hisaw’s original work 1t wasshown
that mstrogen and progesterone might have a similar effect, but in
1944 Hisaw produced evidence which appears to reinstate relaxm as a
physiological entity A good deal of the pain and disability after
pregnancy may be due to the effect of relaxin on the ligaments and
falure to recover therefrom. Subluzation of the sacro-liac jount 13 a
fairly common sequel.

How to distinguish the strains —The point of tenderness usually
differs i the different types Usually these pomts lie over the
hgament concerned.

BMovements which reproduce the pain are often those wlnch caused
1t Thus a panful pelvic twist usually suggests a sacro-iliac lesion;
pamful forced spmal flexion a lumbosacral lesion. Rarsing the head
with the patient supine stretches the ligaments all the way down the
spine and 1s a useful test. Local anmsthesia may be tred but 1s not
s0 ful as in lar lesions  Comy ng the anterior superior
spines together 1s panful 1n sacro-1liac lestons but not in Jumbosacral
cases  Flexion of the thigh may be pamnful n exther case but is usually
more panful 1n sacro-fhac strmins  The rectal examination s sad
to be panful n sacroaliac cases. This 1s a very unrehiable sign
Other lists are recommended but are not very useful

Treatment consists either of manipulation or immobihsation  The
best plan 1s to immobilise until the acute phase passes off, and then
use physiotherapy methods such as heat, massage and exerases  If
thus leaves some residual pain, manipulation is often successful It
15 as well to remember that the interspmous ligament between L5
and S1 cannot be stretched adequately under anwsthesia. If this
ligament 1s at fault, local anzsthesia may be tried, or surgery mnvoked

If any of the ligoments are tender and associated with pain,
suberythema doses of Kromayer (see Physical Therapy) lamp may
be applied over the tender spots This is very eflective when the
posterior sacral igaments are ivolved,

Postural defects have been dealt with elsewhere, Lumbar lordosts
15 the commonest, and is often associated with contracture of the
hamstrings.

Coceyzodynia or the pamful coccyx is a most troublesome
complaint  Most authors say that it is usually associated with
trauma, but this is doubtful. It often comes without any such
history, In other cases 1t 1s associated with such conditions as
ankylosing spondylitis .

The salent features are pamn over the coceyx especially noticeable
on sitting This is usually accompanied by pamn on defrecation
The coeeyx 15 very tender and a rectal exarmnation gives great paun

Treatment is very difficult and often not effective The most
useful 1s rectal diathermy, if the electrode can be ntroduced.
Strapping tho back up sometimes helps Injections of novocame
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into tender arens does not relieve as a rule. Comroe reports Thiele
as saying that spasm of the levator am andfor coccygeus muscles
often occurred, accompamed sometnnes by spasm of‘ the pyriform

Psychotherapy as a last resort 1s recommended Personal ex-
perience 15 that 1t may make matters worse.

Fia 218

A very aduanred example of osteoarthntss of the spime
wath “parrot beak’ esteophy tes

Fibrositis of the muscles and lgaments 15 dealt with in the

n wiieh sublunation ot the nferior articular processes of the fifth
lumbar vertebra 1s a feature may have an independent existence
There are no phyacal signs by which 1t can be distinguished, and 1t
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of the couch. The physician stands at the foot of the couch and the
patient’s hip and knee arc flexed. The ankle is held and a pull 1
given as the patient 1s asked to kick out. The two movements
should comcide. This movement is repeated several times, and
physiotherapeutic measures follow. In some cases where other
measures have proved disappointing these manceuvres may prove
helpful  The harizontal or nearly horizontal sacrum 1s a potential cause
of backache quite apart from the question of spondylolisthesis,
Prophylactic measures such as support for the lumbosacral jornt and
faradism to strengthen the muscles are the most effective

In many cases of backache orthopeedic help at an early stage is
essential
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CHAPTER XXXIII
THE FOOT

OMPLAINTR either directly ot indirectly related to the fnot
C are of considerable frequency m practice, and many of these
patients may be helped by relatively simple means.  Lesions
mowly of surgical mterest will only be mentioned and operative
procedures will not be deseribed
In the diagnosis of the pamful foot both general and Ioeal canses
roust be considered  The foot is not an 1solated organ and, when
systemic disease has been eliminated, the cause of pam n the foot
may be found 1 some other part of the body. Vaseular disease,
neurological disorders, renal and cardiac failure are causes of panful
feet, nor must the 1mpact of such diseases as diabetes mellitus or
sypitlis escape notice
Vascular Disease is a not uncommon cause of pain in the foot,
egpeaally in elderly persons  This isch®mic pasm i< most frequently
found in assocsation with arteriosclerosis but association with Buerger's
Disease, diabetes mellitug, or luetic endartentis may influence the
therapeutic measures employed The case usually presents with
so-called “vest pain,” found chiefly at mights and described as a
severe aclie occurnng either i the region of the heel or 1 the ball
of the foot Ischwemic pam may oceur 1 conjunctian with the
. PR PP p

- u .

minimal
Raynaud's Disease causes hittle difficulty, its pecubar age and sex
inadencs and the fact that by the time the legs are affected the

vascular phenomena, the attacks are sometimes induced by warmth
of the part and <o appear when the patient 15 m bed  Local arterio-
sclerosts or polyeythama sometunes cause umlateral arcas of red-
ness accompanied by burmng pam without, however, any rise of
temperature ° .

Atrocganosis requires mention only as an ummportant ancmaly
cansing confusion 1n the differential diagnosis

The late effects of *“immersion foof”* sometimes produce vasomotor
phenomena not always distingwishable, if infleed they do differ fram
erythromelaigin

Neurologieal disorders will most often appesr as a penipheral
neurstis and the nitimate dagnosis of ts condation wall requirs the

553
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climmnation of such causes as diabetes melhtus, pernicious anemia,
vitamm B deficlency, ete. Gross neurological discase such as

henuplegia or myopathy will * " ‘des which
mfrequently gives rise to pa disturbed
to produce great changes in is much
mmpaired

Tabetic pains may rarely affect the foot and should be borne i
mind

Patients complaining of wdema of the feet must, of course,
receive a thorough exammation to exclude cardiac or renal disease,
pelvic masses, or other serous findings,

Tumour
Tumours are not infrequent and exhibit no striking differences
from those found 1n other parts of the body.

Osteochondropathies

Several vaneties of epiphysitis affect the fect, these are named
after therr discoverers In all there is apparently a relation to
trauma and in all the X-ray changes are rather stmlar, including
rarcfaction, fragmentation, or abnormal calcification. These diseases
occur 1n clildren, as it 1s an essential prerequisite that the epiphysis
shall be ununited

Caleaneal apophysitis 15 the of these disorders, as
the calcaneal epiphysis 1s subject to trauma from walking and )s the
site of insertron of strong muscles. The onset is with pain in the
heel, pam 1 the calf muscles, or Achilles tendon, usvally made worse
by elmbing stairs  Males particularly between the ages of ten to
seventeen are the most frequent sufferers, the condition is frequently
bilateral. Examination shows local tenderness at the insertion of
the Achilles tendon, limitation of forced dorsiflexion owing to pain,
and a tendeney to walk upon the toes. The diagnosis 15 confirmed
by X-ray exammation, which shows osteosclerosts, irregularities of
ossification, and sometimes separation or malahgnment of the
epiphysis.

The treatment includes rest of the diseased part during the acute
stage with, if necessary, heat and massage to relieve pain. In some
cases 1t 1s necessary to apply a plaster cast and immobilisation of the
foot in slight plantar flexion for a period of weeks (See Chapter
XXV

Ko)hler's Discase affects the tarsal navicular bone, whieh ‘sho“s
delayed development, osteosclerosis and a disc-like configuration on
the X-ray (Fig. 000). The symptoms nclude locahsed pain, swelling
and tendetness of the dorsum of the foot over the navicular, fre-
quently accompamed by a ltmp. Treatment is usually confined to
symptomatic relief, as healing is practically invariable.

Fretberg’s osteochondyopathy usually affects the head of the second
metatarsal but infrequently the heads of the other metatarsals may be
affected.  X-ray reveals that the head of the second metatarsal shous

’
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deformity, fragmentation and change in density. 'The symptoms are
chiefly Jocal m nature and treatment requires erther prevention of

ght-bearing or a ) of weight distnbmted by & stout
metatarsal bar or an anterior metatarsal
ped.  Occasionally surgery 1s mvoked to
remove the metatorsal head. (See Chapter
XXy

March fracture—~March fracture 1s a
lesion that has become increasingly promi-
nent of late The patient is usually a
young adult who has recently undertaken
some unusual exertion, This condition 15
often seen m Army recruits, but some-
times occurs in seasoned soldiers The
chef symptom 1s loeal pam which m the
more severe cases may be accempanied
by loenl swellng, brnsing and 2 palpable
mass The leston is usually seen m the
metatarsals but most portions of the foot
have been mvolved at one time or another
X-ray examination may not always shon
a fracture but uwsually disclowes shght
penosteal new bome formavion. Later
the mass of penosteal new Lone merea<es
considerably and may be palpable An Xoray showing the 13 prcal

Treatment 19 subjeet to ipdivdual pleture
taste It 1 neccssary to prohbut weight-beanmug till the pamn has
been 1clieved Some surgeons treat the patients m plaster The
usual penod of disalility 1s three to four weeks, but 1y sometimes
less It is important to diagnose the lesion, as if trauma 1s alloned
to continue the lesion sometimes becomes progressive, with esther
an iy 1 fracture o1 plete displ of the f) t

¥io 247

Arifiier’s Discase

Evolution of the Foot

The evolution of the human foot 13 s yet mcompletely understood,
largely owing to the lach of suitable specimens for study. Certan
troad trends can, however, be distinguished.

(1) The assumption of the erect posture with the ultimate de-
velopment of ahignment of the centres of gravity of the pelvic and
suprapelvie stractures with the tilna, and the consequent change of
titnal snelimation, appears to be the pnmary change Keeping the
centre of gravity withua the base has caused sccondary changes,
whilst the mereased amount of weight transnutted through the feet
and the loss of thewr grasping funetion has resulted m other secondary
changes

(2} Connderable reduction m the swe of the forefoot and its
refative importance in woght-bearing has occurred stmultaneonsly
with the development and increnser) funetion of the heel

(3) A marked increase of the muner scction of the foot with the
production of the big toe 1s  further feature
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(4) Approximation of the metatarsal of the big toe to those of
the other toes accompamed by a great regression of the muscles
wlnch formerly opposed the great toe to the other digits,

(5) The picture drawn so vividly by Keith, in which the muscles
onginally serving prehension, whilst retaiming in the main their
anatomical relationship, take on a new function in stabilising the
foot when applied to the ground, and 1 maintaming and producing
the arches of the foot

It 1s ltkely that the human foot has not yet reached its final
evolutionary form, and many of the troubles to w hich it is heir can be
traced to congenital abnormalittes or r ions to a less lised
state.

Weight Distribution

The centre of gravity of the body 1s normally based over a triangle,
the apex of which 1s the calcaneum, the base bemng the metatarsal
heads. Measurements of the relative forces applied to these points
have been made by Morton (1935), who used a divnided platform
equipped with separate scales. His figures are generally accepted.
For an individual weighing 120 1b., 60 1b. w1ll be applied to each leg,
and will be borne by: heel, 30 Ib, st metatarsal, 10 lb,, other
metatarsal, 5 Ib. These figures refer to the foot 1n the standing
position and are, of course, only approximate. The heel thus takes
50 per cent. of the body weight, whilst the lst metatarsal bears
twice as much weight as any other metatarsal (30 per cent. of the
remmmng weight). This transference of weight to the st meta-
tarsal has had a profound influence on the human foot us‘tlm
metatarsal, from an evolutionary standpoint, was not primarily o
weight-bearing bone, bemng the great grasping and balancing postion
of the foot. It is no comerdence that so many foot disorders originate
m this segment.

Arches of the foot —The anatomy of the foot arches has n!ready
been considered. The purpose of the arches is to provide resilience
to the foot and thus to allow the necessary adaptation of its shape
when traversing rough country The almost umversal use by
crvilised races of a nearly rigid shoe largely handicaps this function
of the foot The use of footwear is almost obligatory owmg to the
hard surfaces of roads and cannot be regarded as wholly evil.
Footwear can be seen as a logical aid to an organ il adapted to ﬂrf}ﬁt‘ml
conditions This remark can be apphed only to properly ({oslgned
and constructed footwear, as 1t is undoubtedly true that certain shoes
mmpede rather than help the adaptation of this organ to its present

unction. .
§ E}tclmtroversy surrounds the precice mechamsm by which the arch
1s maintained. The factors involved are:
The shape of the bones.
g; The shoft museles of the sole and the Jong muscle tendons.
(3) The Itgaments.
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All are agreed that the mam factor i arch maintenance 1s the
muscles, particularly the lower leg muscles When standing, how-
ever, conditions are different and certain authonties, whilst not
denying the mfluence of muscle tone, believe that the igaments play
a sigmflcant part m i the structure Many of the
differences 1 management adopted by varmous surgeony have their
100t 11 this indecision.

Exammation of the Foot

The general posture of the pe}hent should_be pxammeﬁ thl_;

N v ®
normally be found to pass between the first and second toes  With
the abducted and pronated weak foot this line may fall mesial to the
hig toe
gThe weight distribution as measured by the patient placing one

foot on each of two scales often gives valuable information, especially
1 the case of obscure backache It 13 important that the patient
shall not see the reading of the scales as this weight-distribution test
1s easily upset by voluntary correction

Footprints can easity be taken by moistening the soles of the
patient’s feet and requinng the patient to walk upon a sheet of stout
brown paper, the 1mpressions can be made permanent by tracing
round the moistened area with a pencil Better mmformation 1s
afforded by the use of rather more elaborate types of apparatus for
this purpose Morton’s “Kinetograph™ consists of a corrugated
rubber mat covered by inked fabric on top of which lies the record
paper covered by a cloth The thickness of the hnes produced by
the footprint 1s roughly proportional to the weight applied at each
area A rather similar apparatus 1s described by Lake and 1s equally
satisfactory. It 1s valuable to obtan two sets of footprints m
difficult cases, one when the patient walks and the other with the
patient standing  Inspection of the shoes gives information as to
the habitual walking attitude, whilst callosities on the feet likewise
ndicate sites of weight transference Examination should be
performed both during werght-bearing and wathout weight-bearing

The general appearance of the foot should be noted, the skin
colour, the presence or absence of sweating, temperature, epidermo-
phytosss, the state of nutmtion of the nails, the pulsation of the
dorsalis pedis and post-tabial artenes, ab httes of the toes and,
where required, sensation and reflexes

After the patient has imdiated the mte or mtes of pam, careful
palpation of both feet 15 carried out  Next the patient 1s requested
to carry out active movements, testing the mobality of the foot, and
lastly passive movements are carried out to determme whether
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Flat Foot and Foot Strain

These entities must, perforce, be considered together as they are
sometimes synonymous diagnoses owing to differences of diagnostic
criterid  The true flat foot 19 not as ecommon a condition as 13
generally thought, owmg to the wide vamation in the height of the
longitndinal arch amongst vamous individuals. The height of the
longitudinal arch 1s no measure of its efficiency. Similarly the as-
sumption of an abducted and partly pronated position by the weak
foot closely simulates the fallen arch unless this source of error 13
recognised.

The foot 1s a naturally strong structure and will stand up to a
considerable amount of misuse, even if certan of the causes of

Frg. 248

A case of flat feet with 03 trigonum

weakness to be mentioned later are present A proper classification
is difficult but the matter 1s probably best considered under an
empine classification.

Congenital Abnormalities

The great importance of the Ist melatarsal segment for the proper
functioning of the foot has already been stressed. Certan abnor-
mahties probably to be corrclated to the deficient evolutionary
progress of the foot are of prime importance. Nt

(@) A short 1st metatarsal will not bear 1ts proper share of weigh
and this will cause the 2nd metatarsal to bear an abnormal burden
with consequent hypertrophy of this bone and the production of
symptoms.

Y (E) Metatarsus varus primus is a congemtal abnormality Wl:,ﬂ;
the Ist metatarsal segment is not properly opposed to tlhe 2ni
segment, approximating to the more primtive conditions of the apes
Again the 2nd metatarsal segment undergoes excess load
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(c) Hypermobility of the st metatarsal segment has o similar action
to the previous two conditions

Acquired Conditions

{a) Hallux ralgus produces a tendency for the fect to pronate.

(b) Trauma may causc diectly or mdirectly abnormal weight
distmbutron.

(¢) A short Aclulles tendon either congemtally present or due to
excessive use of high-heeled shoes with compensating shortemng of
the tendon does not permut dorsi-
flexion of the foot Weight las to
be borne on the antertor weak part
of the foot, this tends to roll the
calcanean mnward and depress the
longitudinal arch

Weakness or Deficiency of the
Leg and Foot Muscles from a varety
of causes leads to a weak foot

Disease such as  Gomococcal
Arthritis may cause ramd complete
flat foot, usually the progress of
the disability 1s slow.

Change of Lines of Force as in
knock-knee or bow-leg may alter Fra 219
the werght distnbution N

Two very mportant secondary Stos corrected with cleats  medial
and aggravating causes still remam. fidf:e"“o}’“’ l‘"‘d l“;“‘“““"ge on sole,

Vocational ZBtiology 15 secn in ©OF 10 COTeCton of stanco mn cases of
those whose wark compels them
to stand for long pemods on hard surfaces, workers in factories,
policemen, etc  Excess weight either through obesity or pregnaney
not only acts as an additional burden, but also mereases the load
on the anterior portion of the foot owing to the different weight
distribution produced by the formard movement of the centre of
gravity  From all these causes the foot may fail and 1t 13 a tribute
to 1ts strength that the failure 1s usually due to more than one cause.

With many cases of weak feet a vicious circle 15 established as
the position of pronation and abduction that results merely causes
loads to fall upon structures unable to support them, with consequent
merease 1n the deformuty. ’I:lxc pam of a straed foot probably

separated to any extent a further increase 1n deformity results, o“n;é
to the faet that the head of the talus presses vertrcall

Abduction of the Feet produces a further disturbance n body
mechanies as & compensatory internal rotation of the knees and
hips results  The mternal rotation of the hips causes a tilting
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forward of the upper portion of the pelvis, producing a lumbar
lordosis to compensate for the backward position of the shoulders
adopted to maintamn equilibrium  This excessive lumbar lordosis may
tesult n or aggravate backache. In children the internal rotation
at the knee joint predisposes to knock-knee.

Symptoms

The chief complaints are ready tinng of the feet with pain. The
pain is often widely distributed, but usually with its greatest intensity
located on the medial border of the feet. Pains and aches are
frequently complained of in the calves and tibialis antertor. The
character of the pamn 1s variable; common deseriptions include the
words burming, sharp, dull, or stabbing. Later numbness or timghng
of the feet may appear, together with edema or profuse sweating.

Exammation of the feet reveals the abducted pronated posture
already deseribed, with its altered line of weight balance. A
lengtheming of the mner border of the foot with tenderness usually
around the region of the spring ligament Marked wear of the shoes
on the mner side and frequently the presence of callosites under the
metatarsal heads and corns above them, X-ray examination may
show one of the causes for this condition previousty mentioned.

Treatment involves several aims

(a) Correction of pronation.

(b) Correction of the depressed arch.

(¢} Treatment of the tired and spastic muscles,

(d) The restoration of a proper weight balance to the foot

structure.

In some cases where the symptoms are acute, rest in bed will be
necessary as an imtial treatment. A light removable plaster cast 15
made to hold the feet 1n adduction and nversion, and to support tl')e
arch, whilst remedial exercises are prescribed to a point short of pain
and fatigue The whirlpool bath, if available, may be'of assistance,
and heat with massage is sometimes useful. When pain at rest has
disappeared, as it will do very eatly, the patient 13 mobilised. The
shoes must be correeted so as to mamtain the advantage gained.
In the majomty of cases rest in bed will be unnecessary and the
following programme may be started straight away.

Controversy surrounds the use of an arch support in some cases.
— o P S L A i that v vanmired

elevated ;‘;mcl‘: The heel should be completely removed and tt!’us
wedge fitted under the heel. A Thomas heel {one extended uln he
medial side) may be fitted at the same time. The Thomas heel sup-

ports the shank °.f the shoe z_md a‘mllc\:i an ufc‘I‘\ s_xi[:m:t,ﬁi’f;‘g‘tt‘c‘z:,d:‘g
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If an arch support is fitted it must be realised that its use is
palhative till the muscles recover their tone and exercises must not
be neglected. In cases where deficiency or abnormal mobility of the
- ) * r X-ray or chimeal examination, the

he 1st metatarsal, 1n order to cause

quota of weight, is often successful,
Tiie average height correction mcorporated in an arch support 1s
ithto 3 m, butis usually Jsthie  An arch support should preferably
be of the combined anterior and longitudinal type  Lake (1943) has
propounded the theory that an arch support does not actually
support the arch as this 13 nat naturally a weight-bearing structure,
but works more to force the foot nto a more satisfactory positron

TFra, 250 Fio 251

Thomas heel Thia extends forwards Metatarsal bar to take the weight of the

on tho mcdial aspect of the f0ot and so heads of the metatarsaly in those con-
rebiey es weight ditsons associated with tenderness

m order to protect the sensttive wstep from weight-bearing  *“The
arch support 15 thus a means of traiming the patient subeonsciously
to alter the weight distribution to the ground in the directton of
relieving the mner border of the foot stram and allowing 1t to return
to tts normal position ” This theory s an attractive one and
posaibly explams some of the undoubted benefit obtamed by the
use of this apparatus Bhoe correction includes not only the
alteration of the weight-bearmg stress on different parts of the in-
dividual foot, but also the equal balaneing of the weight between the
two feet  Thiv latter pomnt 19 deternnned by the twm bathroom
seale test previonsly desenbed  In order to avoid bulk m the shoe,
corrections between the two feet should rutially be by heel alteration
anly

Coupled with these measures, efforts must he made to adjust the
patient s hfe vo that standing 1s reduced to a mimum, 1f this s
impossible the patient must be told that benefit will result from
sinftmg of posture as frequently as possible and perhaps walking a
few paces every now and then  Higgs and Neely (1945) believe that
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these measures are unnecessary and, 1 the absence of gross structural
change, have found that the injection of 15 ¢ ¢. of 2 per cent. procame
mto every tender spot, followed by massage and gentle walking,
repeated every third day if necessary, produces excellent results
Reporting their results from the Umted States Navy, they stated
that this treatment shortened the average period of disability from
33 to G days, halved the number of cases requiring admission to
hospital and reduced recurrences from 70 per cent. to 2 per cent
The suggestion that the stramned ligaments hypertrophy with exercrse
is difficult to accept, but a few personal cases have tended to confirm
therr therapeutic results

Strapping of the longitudinal arch 1s frequently of value in acute
foot-strain. Several strips of one-inch non-stretch adhesive strapping
are apphed. Commencing around the external malleolus the
strapping is carried under the foot and half-way up the inner side
of the leg, the foot being dorsiflexed and in the mid-position; to be
of use this strapping should be firmly applied. The whole is finished
with two horizontal strips, one at the highest position of the strap-
ping and the other just above the malleolus; these metely retain
the longitudmal portions in place and do not completely encircle the
leg  Less often relef may be afforded by strapping around the
anterior metatarsal arch Faradie foot baths are sometrmes used
for the treatment of this condition, if long continued patients
apparently derive benefit,

Pes Cavus

The factors involved 1n the production of pes cavus are.

{a) A congenital tendency to a high-arched foot.

(6) Unbalanced muscular action

(c) Contraction of the plantar fascia (? primary),

The chief complaint is of pam in the ball of the foot and dorsal
pain with tirng i the longitudinal arches of the foot. Backache 1s
not an mfrequent complamt

On examination the foot is usually adducted, with the line of
werght distrtbution runmng lateral to 1its usual position; the arch
is lugh, the plantar fascia is contracted, as is the Achilles te{ldon.
whilst there 15 tenderness under the metatarsal heads The aim of
treatment 18 to redistribute the weight and to elevate the Anlrch. fl,"f:
relaxmg the ° - - N N ! -
stde by the
the layers o 3
beneath the 5th metatarsal A metatarsal bar is placed erther
ternally or, better, externally across the sole just posterior to the
heads of the metatarsals Such a bar causes weight tmmfc‘rencc. uf
be postertor to the heads, and pressure is thus reheved. Lxcrme'ca
to streteh the short Achiles tendon and mercase the tone of the
1ntrinsie muscles of the foot should be given. The treatment of ﬂu:t
condition by conservative means fails rather frequently, when surgery
may have to be invoked
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Morton’s Metatarsalgia {Descent of the Metatarsal Arch)

This condition occurs chiefly in women  The lustory is of sudden
attacks of a burning or tinghng sensatron, noticed when walking
By degrees this condition may become worse, the sudden shooting
pam bewg sufficent to cause the patient to stop, remove the shoe
and erther to massage the foot or, more commonly, to squeeze the

s B IRt S el \ P At :

and complamns of constant disability, as even the shghtest provocation
may produce the attack Numbness of the 4th and 5th toes is not
an uncommon symptom, whilst cramps in the posterior part of the
foot also occur
e ' o e . 14t to be
between

with the

facts to attribute the disability to compression by “dropped ™ meta-
tarsal heads of nerve twigs, McElvenny (1943} has described the
- . . Ny VR PR P

such o syndrome, and even 1f 1t were constantly present the search
for a causative factor would have to contmue  Examination of the
foot 1s usually negative, except that tn some cases the pamn 18
reproducible by forcible reduction of the anterior metatarsal arch.
There 18 an 1 ¢ tien of the toes which may
lead to hammer-toe Recently Kmng (King, Lester S (1946), dm.
J Clin Path, 16, 124) has investigated nerve tumours in five cases
of this syndrome These tumours showed a thickened perineurtm,
but relatively few nerve bundles were noticed. although there nas a
conuderable merease of fibrous tissue  There was no inflammatory
change in the sections and King concludes that these caces should
be known as *‘sclerosing neuromata” to distingussh them from the
ordinary amputation and trawmatic cases This contnbution,
although relatively short, 15 thorongh, and some good rlustrations
of the seetions are shown

Treatment 1s directed tonards removal of stress from the meta-
tarsal heads A really adequate metatarsal bar 1s sometimes of
eonsiderable acustance, and this 1s usually better fitted externally.
An elastic metatarsal strap with a bar fitted under the 4th metatarsal
bone. but not extending to the head, fulfils two functions  firstly 1t
rehieves pressure on the Jth metatarsal bead and secondly 1t prevents
the splaying of the metatarsala and thus mmitates the procedurs
usnally found effective by the patients of compressing the forefoot,
Schuster (1939) ebtawmed beneht 1w 80 per cent of cases by the
injection of procaine  The needle was mnserted belund the 4th and
5th metatarsal heads and advanced at an angle of 45 degrees towards
the bases of the metatarsal bones, When reastance was no longer
noted, 3 ce of 2 per cent, procaine was injected, the procedure 14
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repeated 1 2 week if required. In very severe cases, which resist
treatment, excision of the 4th metatarsal head should be considered
or exploration of the digital nerves.

The Painful Heel

Pamn m the heel 1s a not uncommon complamnt The pan 1s
usually present only when pressure 1s appled to the heel as m erther
walking or standing. Tenderness 1s nearly always present. Pam in
the heel shows frequent association with (@) a change 1n occupation
which 1nvolves additional standing (b) a long debilitating 1llness.
It is ikely that both these causes are related to a defictency either
relative or absolute of the fibro-fatty heel pad. If such patients are
treated early the response 15 frequently gratifying as the case tends
to spontaneous cure The first class of case, related to occupation,
will develop hypertrophy of the relatively deficient structures, whilst
1n the second class of case the natural processes of repair will tend to
restore the normal heel pad. It 1s important to temporanly restrict
the amount of standing and to prescribe the use of sponge-rubber
heel-preces to reduce the amount of trauma DMany of these cases
benefit from procaine mjection of the tender spot These injections
may have to be repeated on two or more oceasions, pronounced relief
usnally follows.

Apophysitis of the calcanean has been previously considered
Radiography plays an important part in the diagnoss of the painful
heel as 1t reveals the rare cases of osteomyelitts (pyogenic and tuber-
culous) m children and the occasional case of tumour formation mn
the bone Sometimes defimte calcaneal spurs may be revealed by
this examnation. It 15 important to realise that calcaneal spurs
may be present without symptoms and 1t 1s & serions mistake to
regard this finding as mvanably responsible for pan mn the heel
Treatment should nitially be as though the spur had not been found,
occastonally surgical mtervention to remove the spur through a
lateral mciston may be required

Plantar fasciculitis nearly always localises around the heel  The
treatment of this conditton 15 by radiant heat, massage, heel pads
and procaine mjection

The occastonal deposits of sodium brurate found i gouty persons
must not be forgotten  If formed 1n the fibro-fatty pad of the heel
they may produce considerable disability. They may be removed
by 1mastons placed outside the weight-bearing areas

Sometimes owimng to faulty footwear a ndge of horny callus may
produce symptoms The rdge should be gradually pared away,
proper shoes insisted upon and, if necessary, heel pads ordered.
Bursitis of the Achilles tendon 13 seen particularly i women who wear
high-heeled shoes, Correct shoes, local protectmn.of the area _by
elastoplast and rest will relieve the milder cases, surgwallmterventxor;
may be required in the more severe types The oceasional case o
traumatic Tuptures of the Achilles tendon will pot usually cause any
difficulty. This lesion should be under the care of a surgeon.
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Miscellaneous

Plantar warts—In adolescence the plantar wart often canses
severe disability, 1t 15 found m front of the heel and m the ball of
the foot These warts are infecttous and this accounts for their
prevalence 1 individuals of school age. The treatment of choice 19
by X-ray which 1s admmmstered by a single masave dose, the rest
of the foot bemg adequately sereened It is important to reahise that
benefit may not be seen for a3 long as six weeks A second treatment
1f the first fauls 1s not to be advised, 28 radwtion uleers may occur,
Surgieal treatment, 1f performed, must be thorough, with complete
cautertsation of the base This of produces siderable
temporary drsability and the patrent must be warned of the result
Care to avoid re-infectton is_essential and the patient should be
mstructed never to walk barefooted or wear other people’s shoes,

Corns and callonities.—These are the result of pressure, and though
local applieations and treatment may be successful, re-formatron will
occur unless adjustments to relieve pressure on these points are made

Deformity of the Toes

Hallux valgue —Thus term 13 applied to the big toe when owtag
t01ts abducted position 1t lies on top of or underneath the other toes
The first metatar-ophelangeal jowt 18 unduly pronunent and may
bave a bur-a situated over the medial aspect. The condition 13an
most crses due to parrow pointed shoes and rawed heels  Mid
cases can be relieved by the wearng of shees with a strarght inner
edge, atretching of the toc, and the msertion of a wedge between the
Ist and 2nd toes during sleep A metatarsal strap 15 sometimes
wsefnl when the condition 19 aggravated by a splayed forefoot
Severe cases eventually require surgical aid

Heallux rigedus wnples houtation of dorst- or plantar flexion of
the fgreat toe  Sensible shoes will sometmes give symptomatic
relre

Hammer-toe consits of an extension of the metatarsophalangeal
jomt and flexion at the proumal nterphalangeal joint  Medical
treatment in the form of sphnting, mampulation and pads 15 some-
fimes suecessfuyl but surgery 1s somettmes required

Vierlapping tocs are a not uncommon cause of draability, caused
i most cases by narrow shoes  They are relieved by shoes with
sufficient room in the anterior compartment toe pads and sphinting
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CHAPTER XXXIV

PERIPHERAL VASCULAR DISORDERS

ERIPHERAL vascular disease 15 an important form of dis-

ability, which may, unless careful examnation is employed,

be musdiagnosed, with the resultant prescription of incorrect
and aggravating treatment This fear is no theoretical bogy, as
ill-advised physical treatment is capable of producing great harm

Physiology of Limb Circulation

An understanding of the elementary phystological control of the
Limb crreulation 1s vital in both diagnosis and treatment. The four
most important factors are:

(1) Nervous control.
{2) Chemncal contrel (a) local, (b) general.
(3) The effects of temperature
(4) The arteriovenous anastomoses
The physiologieal functions of the hmb circulation are five
number
(1} Acts as a part of the perrpheral circulation in general adjust-
ments of the vascular state of the body as a whole.
(2) Suppltes the metabolie needs of the imb.
(3) Mamntams the temperature of the Itmb o as to avoid damage
from altered environmental states
(4) Plays an important part 1 the regulation of general body
temperature
(5) Bupplies the vascular component of inflammatory reactions 1
the b
The circulatory status of the extremity is largely dependent upon
the arterioles Limb arterioles may be roughly divided nto two
types: those which supply the skin (largely under nervous control)
and those which supply the muscles (largely under chemreal control)
The chemieal control 1s exercised locally by the release of muscle

metabolites which cause dilation of the vessels A general chemical
ot ) r 11— et This often shows

a small dose of
3, but dilation of

the muscle vessels "

These two types of vessel control exhibit an exquisite meclmmsnll
of functional adjustment. The skm 15 largely con_tm]led })y c'cntr|n
mechanisms, a necessity 1 view of its predominant role "L 1 1"-:
conservation and disstpation of heat, whilst the muscle vessels | cm,‘.
under the control of local muscle metabolites are beautsfully adjusted
to the needs of the tissue supplied  The realisation of this difference
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I3 wital 4 both ¢he diagnogye and treatmeny of Periphera} Vasculap
disorder,, as under certam conditong these ifferen ¢, rpes of <outre]
May lead ¢ the skin Vessels bemng “Ontracted ang the mugcle vessely
dllﬂtcd. or viee versa Many tests of ! Vessely depend upon
obvervntxons on sk 1y
are fulfiljeq that thece obeervatmns can be yeeg even approx:mately
0 estimpate Musele Cireulatyoy In treatment certamp Procedureg that
WUl at timeq Hprove one type of cireulation Mmay net IMproye the
other, eg .sympathectomy Wil often benefiy selected CRSES W ath ym.
bawed sk, Cireulation, bug 15 frequent]y a farlure o here the muscle
circalation 1 o4 fanlt
© effect of genera] chemical control of ¢p, Clrenlation Must nog

be forgozten. 25 after sympathectomy the vessals become ubnormaHy
Sensitive this factor, Bith the result thay me t 083 on mucp, of
the mt q) henefit of sympathectomy may he nullified

he thirg factor 1p the contro} of the iy, creulation g the dirgey
effect of tempemture R the vese)s The Vessels of the Himb cop
Wwhen cooled ang dilate Wwhen heateq Thig mechansy b aPPropriate
from the View of genera} body temperatype regulation, o n eolq
Environmenty body peat I3 conserved, v Inlsg Iugh eXterna) temperg.
ture eNcouragey heat Jogq Ho“e\'er, the very ¢ Clency of stich
Mechanyy, for generay boddy welfare May imper) the Iy happz]y
a fourth factor 3¢ present whop COmes 1ngy play to Irevent syep a
Catastrophe, The humiys DPossesg 1y their Periphora partg Spectaliceq
Vaseulap structures, the arterigy enong Anastomogeg Iresent Ereatesy

LY

a
O a leve] sufficient ¢, imparr the Sitahty o ¢ Hsvuey
he ot of temperatypa on the fyy, Creulation ¢ therefore
Consideral)le and muyet atiaye po taken 1t tecount gy <ontrolleq
When fnsessmg ghe "realator, status of the iy SumlarL\ m heat
Or cold ye DOSseny Dotent means of controllmg the Lim), Crreulation
urther effooy of temperatiye 13 of greyg IMportanee 1y, thiy Tespeet
b tisspe, @8 othep biologycqg Structyreg are Stimulateq to hugp
metabohe Actrypy by heat, and yhey a doprewod Metabolyey, Wwhen
subject ¢q cold Imb g, 21 thparreg Circtlation mg,. show ap
Ven grepter degree of IMparement ¢ heateq Stnee the blood-floy,
demangs have ricon Without o commemumte Merease of blood foq

Examination
Numeroyg tests of Yaseular msufh‘mency have been Introdyeeq
during TECCNt 3y enpy, Certain of these ap, mhtn‘ely useless gpg sl
not he Mentione It ks Lelpfy) to divide the eXaminatoy nto fouy
classey
{1} Tost, Which are Part ofphysical S\aminagiop,
(2) Tegs of Capacity of vessels to dilate

(3) Testq of Capacity of blood g, 10 musele
(4) Tegyy of pagt dnmago to artepjeq
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Physical Examination

From what has been said 1t will be obvious that the findings on
physical examunation, or with other tests, can prove extremely
musleading unless carefully interpreted, due regard being paid to the
presence of cold, fright, emotion, or other causes which may alter
profoundly the earculation. Cold is the most important factor to
control and 1ts influence must always be remembered; thus if the
dorsalis pedis artery cannot be felt in either imb, this cannot be
regarded as definite evidence of occlusion of these vessels unless the
Itmb 1s reasonably warm Tests to estimate the total potential
cireulation play & considerable part in diagnosis as, in these, inhibiting
factors are as far as possible removed

Symmetrical limbs are examined together as comparison between
the two1s of great value. Local nutntion must be carefully assessed;
atrophy of skin, ndging and curving of nails, the presence or ahsence
of sweating are mmportant ponts, later indolent ulceration or gan-
grene may appear  Most careful search must be made for evidence of
recent or past superfimal thrombophlebitis, this 15 a cardmal point
m the diagno«is of Buerger's Disease

The temperature of the skin 1s estimated by palpation with the
dorsal surface of the digits  This 15 a remarkably sensitive manner
of detecting differences of surface temperature; comparison with the
other hmb 1s to be constantly made as differences between two limbs,
subject to the same environmental state, are of great significance.
sk temperatures can be taken with a thermocouple, but this pro-
cedure 15 slow and provides no additional information at this stage.

Shin eolour —The nterpretatson of this sign has heen much arded
by the work of Lewis (1836), who pointed out that three factors must
always be considered together (a) the depth of colour, (b) the tint,
(¢) the temperature, The depth of colour 1s governed by the amount
of blood contained within the mmute skm vessels, and is not an
indication of blood flow. Tint 15 # useful indicator, as if the blood
15 rapid little reduction of hemoglobin takes place in the skin, the
skin being pale or red depending on the depth of colour. If much
reduced hzmoglobin 1s formed, shown by eyanotic tints, the blood
15 slow  wihilst 1if a violaceous tint 1s found the blood flow s very
slow, or absent The temperature of the skin must e takep mnto
account as a ligh temperature causes accelerated production of
reduced hemoglobm, whilst cold causes reduced ;er(l.\ncflnxl; of thf%
temperature 1s very low (under 10° C} then dissociation of 0-‘.)d'
heemoglobin comes to a practical standstill and the skin wil be rell
even though the blood flow 1s very slow  Thus a warm pale or ro 1
skin 1s one 1n which the blood flow 15 good, whilst warm, deeply
eyanosed skin is one to which the blood supply is imperfect but has
been warmed. A cold pale cyanotic or deeply eyanotie shin "l:m';‘ o
very slow blood supply, winlst & cold deeply coloured red & n 1;?
the same significance, the depth of colour bemng produced by “:S' "
dilation and the redness being due to the inability of lhfe .Dﬁgﬁd
causing hemoglobin to dissociate, 1t is posstble to have a fair blo
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supply in such a skin, but rather unusual It is mportant to realise
that a normal shin may exhibit cyanosts over certain temperature
ranges, uswally 15°-25° €. Central eyanouis must be guarded against
when considering shin colour

In normal hmbs it 13 possible to palpate the femoral, popliteal,
postertor tibial and dorsalts pedis artery mn the leg, and 1n the arm
the subelavian, brachial, ulnar and radial arteries  Examrnation for
pulsatton of arteries takes Little time and 1s a most important part
of the examunation, e o - .
bilateral loss of pulse
environmental tempc
information of value 1n deciding the possible fi

With the patient in the recumbent position. the leg should next
be elevated, the normal warm limb shows mcomplete blanclung with
thws manceuvre, but a severely affected mb may show corpse-like
blanching in ten seconds The phenomena 1s due to bload drammg
from the small vessels and not being 1eplaced The Iimb 15 now
placed 1n the dependent position and the rate of flushing and of
venous filling observed, both will oceur within ten seconds 1n a normal
limb  Care must be taken when observing venous filing to sce that
this 15 not due to filing from above via incompetent varicose veins.
The blood pressure 13 now taken 1 the varous hmbs  This will
prevent coarctation of the aorta from being overlooked

Lastly a valuable test in some cases 19 the reproduction of the
patient’s complant by exerase, heat, or cold Raynaud’s Disense
can be mnduced by mimersing the extremuties m cold water (15° C')
Tis 15 a helpful pracedure as 1t allows confirmation of the patient’s
story, and provides a better estimate of the seventy of the disorder
than would otherwise be obtaned Detatls of other provocative
tests are given later

Tests of Capacity of Vessels to dilate

These tests, of which numerous modrfieations are in use, provide
mformatton of great utility if used with diserinunation

The simplest test and one whteh, owing to the httle apparatus
required, can be used as a routine 18 the production of reactive
hyperemia  Reactive hypernmia 13 the name given to the flush
produced when cwrculation 15 allowed to return to a imb previously
rendered 1schemie  This test must be performed with ngid attention
to detal  The leg 15 warmed either by dry heat or, better, by
mmersion 1 a water-bath at 35° C for ten minutes  The limb 1s
then lifted out, dried., and rawed above the level of the body, and +f
necessary gently massaged till the skin becomes pale  The hmb
arrculation 15 suddenly arrested by the rapud inflation of a sphy gmano-
meter cuff to above the syctohe pressure, the cuff 1s placed at the
top of the thigh, The limb 13 lowered to the level of the body and
kept warm At the end of five minutes the pressure 1s released and
the brght flush that extends rapidly to the perphery 15 observed
Normally the bnght flush has apread to the tips of the digits i five
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seconds, and has reached 1ts maximum intensity in fifteen seconds
The 1sehzenme limb shows delay 1n the spread of the flush, and delay
m the production of 1ty maximum intensity, which 15 sometimes
cyanotic mnstead of red, Delayed appearance of the flush with
diffuse development of the full colour indicates that a mam artery
1s occluded, but that the collateral circulation 13 good. Delayed
appearance with diffuse famnt colour is indicative of disease of the
finer vessels, or of a complete occlusion with a poor collateral eircula-
tion  Delayed appearance with marked mottling is suggestive of
severe impairment. It has been shown that the muscle capillaries
also take part in reactive hyperwmia changes as would be expected,
but 1t must be reahsed that this test 1s of the skin circulation and that
mmpairmment of the muscle erculation is possible though the skin
eirculation 1s nearly normal

Measurement of the skin temperature after procedures designed
to produce vasodilatation are i1 common use. The thermocouple 13
usually used to obtan skin temperatures; other suitable machines
have been desecribed  Any of the procedures mentioned previously
may be advantageously performed when vasomotor tone 1s released;
this 1s especially useful with regard to pulsation of arteries.

The most generally useful method for the release of vasomotor
tone 1s reflex heat, this may be applied m a number of ways: heat
cabinets, radiant-heat baths, or immersion of the untested extremities
m hot water,

Vasodilator tests provide m conjunction with other tests:

(1) An estimate of the degrec of arterial spasm present.

(2) The capaaty for vasodilatation, and this gives some idea as
to the possible effects of a sympathectomy. .

(3) Some measure of the efficiency of the collateral arculation,

{4) A rough measure of the degree of arterial occlusion

Technique of test —The legs are alloned to cool 1 a room of even
temperature for one hour The vasodilator procedure s then per-
formed and readings of the skm temperature of both legs are then
taken every two to five minutes, till the maximum readm'g has been
obtamned, the results are then plotted on a graph. The usual
temperature attamed by a limb extremuty under such conditions is
about 35° ¢ If the limb does not reach 31° C. this 1s pmctlca!ly
conclusive of some degree of eyanotic vasenlar disease Of great sig-
nificance is any pronounced difference in either the final temperature
or the rate of temperature mise between the two legs. -

Vasospasm of the legs may be very mtense m?d is no.zfnlzmy's
completely removed by heat, thus if the response is unsanf ac oa;
and the question important, other vasodilator procedures 0 g:lo:x ter
efficiency may be warranted. These comprise either spmnlva}lms ‘tel.‘c‘r
for the legs (very cfficient), paravertebral procaine block for ?le;] r
Jeg or arm, or the procaine block of peripl\gral nerves. Those c’u u)]
used for this purpose are the postemor tibial and uInnx: nenccvﬂlm
Dlock their respective distributions However, other ner\§§ «':'rc“' "
techmeally moderately casy of access and may be used. In v
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the recent alarming reports on spinal arachnoiditis following spinal
anmsthesia, this procedure 13 better not employed

During vasodilator tests 1t 13 posatble to take muscle temperature
readings by using a hollow needle insulated except at the tips as one
of the thermocouples  As far as 18 known at the moment, muscle
temperature change parallels that of the shin though the vanations
are less, when this test 1s employed  Friedlander et al (1940) have
reported that with different procedures this 1s not always so  Until
furtlier work has been performed on the sigmificance of changes of
muscle temperature, shin temperatures will be adequate for clinical
work

The ntradermal hstamine test —Normally the reaction to an

d 1 histamine 13 the rapid production of a wheal

as part of Lewis's trple response The formation of the wheal 18
dependent upon an adequate blood flow, if the loecal blood flow 15
deficient, the wheal either does not appear or forms more slowly

The warm extremuty 1s placed n the horizontal position and either
01 ce of 171000 histamine 1s injected intradermally, or more satis-
factonly 15 pnicked through the skin  This procedure 15 performed
at various sites in the length of the imb  The normal limb shows a
substantial wheal at the end of five minutes, any delay beyond this
period 1s regarded as showing an impaired circulation  If no wheal
appears at all (test solution on control surface) then gangrene is
mmminent If a wheal does not appear for fifteen mnutes 1t 13
unwise to perform any surgical procedure at tlis level, as the skin
15 unhkely to heal This test has its greatest value mn <evere states
of N - °

D

due to occlusion of arteries, wlilst that of acrocyanosss 1= due to
occlusion of arterioles  If listamine 1s pricked through the skin 1t
does not reach the arteries, but does reach the artenoles  Thus the
Raynand’s eyanosis will not be changed by such a procedure, but the
eyanosts of acrocyanoss will give nse to a brlhant red flare

Tests of Capacity of Blood Flow in Muscles

As yet we possess no satisfactory objective test of muscle blood
flow, 1t 15 posuible that musele temperature studies may be ultimately
developed to provide some assistance  We are largely dependent

o ot ° « distance *

- testing 1t

<. precise by

ergometnic procedures 1e measuning the work necessary to produce

the pan  Endeavours to render the test objectrve by electrical

stumnlation of muscles working agamst the ergometer do not at the

moment appear to have increased the value of tle test The

“tlaudication distance” 1+ a valunble check on the effectiveness of
different therapeutic measures
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Tests of Past Damage to Arteries

Oscillometer —Used with care and with a knowledge of 1ts limita-
tions. the osallometer provides useful mformation  If no oseillometer
18 available an anweroid sphygmanowmeter may be used as a substitute,
though the osailintions will not be so wide. For practical purposey
the oscillometer only shows the inflow to a limb via the larger vessels
A «atisfactory collateral circulation may exist with practically no
oscillometric readings  Wath this limitation in mind the oseillometer
may be used to determme the patency of artemes where they are
normally impalpable, and to demonstrate the site of blockage, The
machine records evidence of past damage to arteries, and 1s not helpful
m the estimation of the efficiency of compensatory measures The
mstrument has espectal value 1 localising the site of embolc
obstruction or an arteriovenous anearysm.

X-ray eramiation.—This 15 of limited value in advanced cases,
where plates exposed with soft-tissue techmque may reveal the
caleification of arteriosclerotic arteries. It 1s important to realise
that a caleified artery may have a patent lumen, and eonversely the
artery not visuabised by X-ray exanunation may show the most
advanced artenosclerotic change with occlusion.

Arteriography —Beautiful pictures contributing substantually to
the diagnosis may be produced by arteriography. The ideal cantrast
agent for this examimation has yet to be produced. Formerly
thorotrast was used, but only with grave misgivings, as its radwo-
activity was regarded as dangerous At the moment no vahd data
exwsts as to the actual danger, 1t 1s decidedly preferable to use a
non-radieactrve substitute. The usual material now used is 35 per
cent, diodone (20 ce.) Some workers expose the nrtery by surgery,
but 1t 25 frequently possible to needle the vessel, Caren the mter-
pretation of the arteriograms is necessary as local spasm may be
produced by this technique-stimulating block: These spastic
freas are not common if the body and extremity 1s kept warnt during
the injection  Some 1dea as to the extent of the collateral c:rcu]nm;n
may be gained from the films  Arteriography is not & procedure to
be used routmely, but only for difficult cases. Certam special W‘l‘""’:
ments, such as the localisation of an arteriovenous aneurysm, may
nectg[eltase ity ‘t‘:’fws —Develop t of circulation times to the st‘;x‘;lﬁy
of imb circulation has not as yet been established.  Spier ef al (19 e)
used a solution of caleium, magnesium and sodium salts (o‘dctermm‘
the erculation time to the hmbs, the arnval of the ll),lXt\ll'f.!l‘l‘(“é;
marked by & warm sensatton n the part. A stmiler cﬂ'ocltﬂls l‘:ﬂc‘ P
by cateium gluconate which 1s more readily avalable ( lp;‘he -
20 per cent.). Injection s made mto the arm veins nn:ve b
tongue tume 1s subtracted from the arm-foot time u: gl] f(;oz e
ventricle foot time. Considerable vanation of' the ventric! go ol
occurs 1n normals, but it is hikely that any time OE;V:JI' ifieance 13
(with body and limbs warm) 18 abnormal O[‘greaﬂ " t‘go feet.

2 marked difference 1n the timo of arrival between the




PERIPHERAL VASCULAR DISORDERS 513

This section has ncluded a discussion of many tests, none give
completely relable results, all demand for their interpretation a
knouledge of the physiology of the mb cireulation  Most cases will
require no more than one or tno of the special tests described It
15 only the application of all the data, and not just the result of tests,
that gives a reasonable assessment of the hmb eirculation

ORGANIC DISEASE OF ARTERIES

1. Degenerative Arterial Disease

This subject 1s as yet very confused, both from its pathological
and mtiological aspects That age mm some way predisposes to
arterial degeneration 1s certain, but other factors are also mvolved,
and the relationship 1s likely to be mdircct rather than direct
- - ' o PR

)
the pre(im;nnam. microscopic picture  Mixed changes are very
common, and 1t 1s uncertamn what relationship exists between the
three  Diabetrc vascular disease 13 an accepted entity, not on the
basis of 1ta mucroscopic pieture, but on the known high madence of
this change occurring 1n the diabetic, The clinical meture produced
by these changes 13 one due to arterial mnsufficiency, either the result of
narrowing of the lumen or actual thrombosts of the lumen secondary
to a degencrative plaque

Symp logy —Though art )| must be ded as a
generalised disease, parts of the vascular tree may be almost com-
pletely spared when other parts are considerably affected The
extremities may be only one of several parts of the body attacked,
and mamfestations of artenal wsufficieney in other parts of the body
may at times provide essential diagnostic clues  Age 1s of great
importance, the general rule 13 that the older the patient the more
likely 1 the disease to be arteriosclerosis It 1s exceptional for
artertoseleronis to be the cause of defective hmb arculation under
forty years of age

(1) Atrophy of skin nals and muscle 13 a ficquent carly sign
This may be accompanied by gencral muscle wasting and loss of
weight

(2) Complants of cold in the feet or hands are common, wlilst
sometimes sensations of numbness or pins and needles are present

(3) Intermittent clandication—a cramp-like pain, usually felt
the calves but sometimes found in the foot or thugl. induced hy exer-
cie and reheved by rest—is a cardinal symptom  Prior to the de-
velopment of mtermittent claudication, unusual fatigue and weahness
of the exerased extrennty 1s noted  The *clandieation distance” 1s
often remarkably constant for a given ndividual, and as with the
pan of angima thir distance 11 decreased by walking fast or gomng up
hill, whilst cold weather tends to mnercase the severity  Intermittent
claudication 15 the result of 1schemia bronght about by a blood flox
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adequate for the needs of resting muscle, but inadequate for the
needs of exercising musele. It 1s important to note that intermittent
claudication is a local phenomemon and 15 sometimes present when
the main arterres to the imb are apparently patent; it must then be
attributed to disease of the smaller vessels, a conclusion that has at
times been supported by arteriographic studies.

(1) “Rest” pam occurs at nights and may be of considerable
mtensity. In this case it is probable that local areas of ischemia
develop owmg to reduced local circulation and the formation of
areas of local stagnation A further hanism s that of i
neunitis  All pains occurring 1n the calf at night are not due to
1scheemia.  For mstance, there 1s a common cramp, like pam which
oceurs in the calves of elderly persons, without evidence of diminished
blood flow Tlus for some obscure reason often responds to small
doses of quumne (grm. 3 b.d )

(5) Ulceration and gangrene are late signs but when they oceur
are very troublesome, as healing or separation occurs only with great
difficulty, and at any time a severe septic infection may endanger
the limb or the patient’s Ife. The ulcers are most frequently sitvated
in the region of the toes, the plantar surface near the metatarsal
heads, or on the anterior surface of the tibia. Gangrene ngarly
always starts in the digits or in a larger area that involves the digits
Areas of gangrene, 1f unminfected, dry, and eventually scparate, but
the process 1s slow and often painful, at times surgery may be
cautiously invoked to aid nature

2. Thrombo-angiitis obliterans (Buerger’s Disease)

Buerger’s Disease 15 one of completely unknown rtrology t%mt
attacks younger persons {20-40) and occurs pl.-edcmmant,ly in n}n es
Ongnally reported to occur almost exclusively in Tolish Jews.
This is now known to be meorrect, as 1t occurs 1n all races Jews
show a lugh incidence. Tobaeco 1s thought by some to be a f?ctt;r
of wmtrwologieal importance, practically all uutho.ntxes regard s
mfluence as deleterious on the course of the complaint. ) .

The chief pathological changes compnse inflammatory foci 11t t‘w
arteries and vemns, loeal thrombosis within the affected segmb'n s
subsequent organisation of the thrombus and ad\'ent}tml rc:lw lrc;n_
and searring Lymplioeytie mfiltration of the adventitia nl"“ ]lw‘ ’
nounced mtimal proliferation are prominent features of the disor ;31'
Subsequent recanalisation of the lumen is po:sl})!e, but noi Im::nb{'
of clinical importance, the burden of tissue nutrition being borne by
the collateral circulation ers both

The disease process may be slow or rapid, and this rend ell:m('lllt
the prognosis and the assessment of therapeutic mc:\suf‘t‘s (11" "ee.
Since only some vessels nre attacked and the rest of the uwctu l e
may be healthy considerable recovery from the effect nfnc'; er[t““ced
is .pocsib]e. The symptoms are predominantly tho;e ‘? e bed
blood supply to the hmb, so that the symptomato (;gi_ e aro
under artertosclerosis is seen, though certam addrtional fe
also present.
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due to the same pathological process
tequent sign and a useful diagnostic
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e h\e management of actual

Periarteriis nodosa usually occurs as s disease of izarre signs and
symptoms, rarely thrombo-angntic obliterans may be mnmiched

Treatment of Chromic Occlusive Vascular Disease

Treatment of the above three conditions has much in common,
The nses with an underlying dinbetic element will require, besides
specific treatment for the diabetes, management a« for other types

of chronie 1scheenna

A« To speeifie treatment exists for Buerger’s

Diseane, this will be treated on sinnlar lines
Whereas formerly the treatment of occlusive vaseular discase was
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regarded as a hopeless task, usually ending 1n amputation, modern
understanding of the mechamsms at fault havo led to certain advances
1‘}'}“;}“ if judiciously appled, may awd in Dreserving a functional
imb,

All cases with ocelusive vascular disease should stop smoking,
this 18 imperative 1f Buerger’s Disease is present, and even though
the evidence as to its ill effects (blood-flow studies, ete) is not
conclusive 1n other forms, this advice is wise.

Owmg to the defective nutntion of the feet, lesions of these
structures do not heal 1n the normal manner, and mnor trauma of
pegligible importance 1 those with a normal circulation may become
of tragic sigmficance. The patient must treat his feet as though
they were made of porcelain - He must avold crowds where they
may be trodden upon; ke must be careful not to stub his feet against
the pavement; nails must be cut straight with great care; well-
fitting shoes and socks are vital, eprdermophytosis must be treated
with the least mmtating remedies available, corns may be catefully
pared, but must not be treated with strong chemical remedies Al
minor surgery of the feet must be undertaken only after the most
careful consideration and in the presence of an adeguate circulation,
Any break of continwty 15 an emergency, and the patient must btf
treated 1n bed till healing has occurred, The most satisfactory
results are obtained by drying the lesion—a gentle draught of air
from an electric fan 1s helpful R it

Gangrene or ineipient gangren;z 1~1of very serious mmport, and i
18 best that the patient be hospitalised. X

Exercise to tphe pomnt of tolerance should be advised If !l’;tef;
mttent claudication 1s present then the amount will be J“Sf 8. ‘l‘q"'
of the “claudication distance.” Rest, unless necessitated by other
features of the case, 1s harmful, as by this means the clrculattmn ;;
normally considerably reduced, and the stimulus to the rmn;;;\onthe
collateral channels Jacking The am should be to mvmlxl){'n
patient as near normal as possible, and this neccsthates. walkil g‘; (he

Buerger's exercises were mtroduced as a means of mC;:"?;"ﬁk ely
arculation by passive emptymg and filling of vessels ; gocurs
1 the 1schemic imb that some degree of reactive Ilype}'aeﬂu g

S reise too is of value 1
and helps to increase the blood flow, the exere ot meful
bedridden patients. The great advantage of this tre; lt?et Tequires
1 all types of chronic occlustve vascular disease, 1s t nAlBuefx{gcr’S
ittle apparatus and can be used by the patient at J‘fme'uu“'s it to be'
board 10 inches long and with a hinged support that al cered by a
mchned to 49°-60° should be provided. The top as cov

ed to o protect the heels )
fOldStl\rh::lftmlE the horizontal positton the hml; xstpll‘:cﬁ;zesﬁg
of the board for 1-3 munutes, dependllng ‘Lx;z::vsttllexe ;:mb over the
for the Imp to blanch, The patient ¢ ’.";? n for one mmute longer
sde of the couch, maintaimng tlus positiol 2.5 minutes). The legs
than 1t takes for full rubor to be attained [&; for 5 mmutes. When
are then returned to the horizontal poation h mdividual patent,
these varions times have been ascertained for eac
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he uses o clock to time the motions The legs and body should be
kept warm duning the cycle, and during the period of dependence a
few sumple foot exerases should be performed The cycles are
generally started with 3 cycles tds and then gradually worked up
to about 1 hour's exereising 3 tumes a day

A similar type of passive filing and emptying 15 the basis for
mechanical means of alternate suction and positive pressure as m
the * pavex” boot or the “Burdick” apparatus. These machunes,
after recetving enthusiastic welcome on introduction, have declined
1 favour during recent years At the moment 1t 12 not possible to
evatuate finally the efficiency of this mechanism A pownt that often
causes trouble 13 that mn order to mamtamn an airtight jont the
junction between skin and ring has to be tight This sometimes
causes the skin to become intolerant or break down

A mechanieal means of providing Buerger's exercises without the
co-operation of the patient and without fatigue has been provided
by the Saunders’ osallating bed This apparatus has been well
reported upon fiom the Umted States, but does not appear to have
become established 1 England  The osallating bed 1s well tolerated
by the patient and would appear to ment a wider use than has yet
Leen accorded to 1t

The controlled use of heat 1n the management of tlus condition
18 helpful, but the remedy 15 hable to great abuse  The limb with a
poor blood supply folerates heat badly, as not only 1s the local
metabolism raised but any burn or other thermal trauma may prove
sertous  \With any of the condittons mentioned (except gangrene
or maypent gangrene) the linb may be heated by thermostatically
controlled leat cradles to not more than 32° C surface temperature
Thus temperature 13 more than suffiaent to overcome any local effect
of cold upon the vessels Reflex heat (heat apphed to other parts
of the body) can be used to produce maximum vasodiatation and
its use 15 advantageous either alone or in combination with other
forms of therapy Other forms of physical therapy employmng heat
are also mn use. contrast baths ave not a satisfactory form of treat-
ment, but on occasion the whirlpool bath may apparently provide
reltef

Pyrenta produced by injections of typhowd and other vaccines has
been used to produce vasodilatation If used in small doses to
produce a temperature of not more than 102° F 1ts use 1 not
unsatisfactory, but appears to have little or no advantage over
reflex heat

The tntermitient tenous ocelusion apparatus —Lewrs and Grant
found that the removal of & temporary venous tourmquet cansed a
temporary merease of blood supply to a himb  From tlus obeervation
has been developed the mtermittent venous occlusion method of
treatment  The apparatus is made in two forms  a rather cumber-
some but nevertheless effective type, which works off the domestic
water supply (Bawd and Tatlock, London), which costs about £3,
and a more convenlent type working off the electric mans, which
15 however, considerably more expensive  The question of cost s

37
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hmb,

All cases with occlusive vascular disease should stop smohing;
this is imperative 1f Buerger’s Disease is present, and even thongh
the evidence as to 1its ill effects (blood-flow studies, etc.) is not
conclusive 1 other forms, this advice is wise.

Owing to the defective nutrition of the feet, lesions of these
structures do not heal 1n the normal manner, and minor trauma of
negligible importance in those with a normal cireulation may become
of tragic significance. The patient must treat his fect as though
they were made of porcelain He must avoid crowds whero they
may be trodden upon, he must be careful not to stub his feet against
the pavement, nails must be cut straight with great care; well-
fitting shoes and socks are vital; epidermophytosis must be treated
with the least irmtating remedies available; corns may be carefully
pared, but must not be treated with strong chemical remedies.  All
minor surgery of the feet must be undertaken only after the most
careful consideration and in the presence of an adequate creulation.
Any break of continuity is an emergency, and the patient must he
treated 1 bed till healing has occurred. The most satisfactory
results are obtamned by drying the lesion—a gentle draught of air
from an electric fan is helpful,

Gangrene or maipient gangrene 1s of very serious import, and 1t
15 best that the patient be hospitahsed. .

Exererse to the pomt of tolerance should be advised. If inter-
muttent claudication 15 present then the amount will be just short
of the “claudication distance.” Rest, unless necessitated by 'othgr
features of the case, is harmful, as by this means the circulation is
normally considerably reduced, and the strmulus to the formation of
collateral channels lacking. The aim should be te maintain the
patient as near normal as possible, and this necessitates alking.

Buerger's exercises were mtroduced as a means of increasing the
erculation by passive emptymng and filling of vessels It 13 likely
m the 1schemie himb that some degree of reactive hyperemia occurs
and helps to increase the blood flow, the exercise too 19 of value ml
bedridden patients. The great advantage of this treatment, usefu

3 i ve Vo ase, is that it requires
mn all types of chronic occlusive \'l?cuIm: d“‘c?i ;I3 that 1t redonts

Wlows it to be
covered by a

folded towel to protect the heels . o
Starting from the horizontal position the limb is placed on top
of the board for 1-3 mmutes, depending upon the time necessary
for the limb to blanch. The patient then hangs the Itmb over the
side of the couch, maintamimng this position for one minute Jonger
than it takes for full rubor to be attained (2-5 minutes). The legs
are then returned to the horizontal position for § mmutes When
these various times have been ascertamed for each individual patient,
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he ue~ a clock to time the motions  The legs and body <hould be
Lept warm dunng the cyele, and durng the period of dependence a
few simple foot exercises <hould be performed The eycles are
generally started with 3 eycles t d <. and then gradually worked up
to about 1 hour's exercising 3 times a day

A aumtlar type of pasuve filng and emptymg s the basis for
mechanical means of alternate suction and positive pressure as in
the ‘pavex” boot or the * Burdick’ apparatus  Thesc machines,
after recenmg enthusiactie welcome on introduction, have declined
i favour dunnz recent years At the moment 1t 15 not posstble to
evaluate finally the efficiency of this mechansm A pont that often
causes trouble 1s that m order to mamtamn an awtight jont the
Junction betneen skin and ning has to be tight  This sometimes
cause< the shin to hecome intolerant or break down

A mechanteal means of providing Buerger « exercres without the
co-operatton of the patient and without fatigue has been provided
by the Saunders oscillating bed  This apparatus has been well
reported upon from the United States, hut does not appear to have
become established in England  The oseillating bed 15 well tolerated
by the patient and would appear to merit a wider use than has yet
heen accorded to 1t

The controlled use of heat 1n the management of this condition
15 helpful but the remedy 1= hable to great abuse  The hmb with a
poor blood supply tolerates heat badly as not only 1= the local
metabolism rared but any burn or other thermal trauma may prove
setious  With any of the conditions mentioned {except gangrene
or inciprent gangrene) the himb may be heated by thermostatically
controlled heat cradles to not more than 32° C surface temperature
Thix 1s more than safft t to overcome any local effect
of cold upon the vessels Reflex heat (heat appled to other parts
of the body ) can be used to produce maximum vasodilatation and
1ts u-e 15 advantageous either alone or in combination with other
forms of therapy  Other forms of physical therapy employing heat
are also 1n use contrast baths are not a «atisfactory form of treat-
ment but on occa<ion the whirlpool bath may apparently provide
relief

Pyrexia produced by mnjections of typhoid and other vaceines has
been used to produce vasodilatation 1f uwed 1n small doses to
produce a temperature of not more than 102° F its use 1s not
unsatisfactory  but appears to have httle or no advantage over
reflex heat

The antermftent renous occlusion apparatus —Lewis and Grant
found that the removal of a temporary venous tourmquet caused a
temporary increase of blood supply to a limb  From this observation
has been developed the intermittent venous occlusion method of
treatment  The apparatus 19 made in two forms- a rather cumber-
some but nevertheless effective tape which works off the domestic
water supply (Baird and Tatlock London), which costs about £35
and a more conventent type worhing off the electric mains, which
12 however, considerably more expensive. The que-tion of cost 13

3T
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regarded as a hopeless task, nsually ending in amputation, modern
understanding of the mechanisms at fault have led to certain advances
;\'hl‘():h, if udiciously applied, may aid in preserving a functional
amb,

All cases with occlusive vascular disease should stop smoking;
tlus 18 imperatave of Buerger’s Disease 15 present, and even though
the evidence as to its ill effects (blood-flow studies, etc} 1s not
conclusive 1n other forms, this advice is wise.

Owing to the defective nutrition of the feet, lesions of these
structures do not heal 1n the normal manner, and mmor trauma of
neghgible importance in those with a normal circulation may become
of tragie significance. The patient must treat his feet as though
they were made of porcelam, He must avoid crowds where they
may be trodden upon, he must be careful not to stub his feet against
the pavement, nails must be cut straight with great care, well-
fitting shoes and socks are vital; epidermophytosts must be treated
with the least wrmtating remedies avalable; corns may be garefu]]y
pared, but must not be treated with strong chemical remedies Al
munor surgery of the feet must be undertaken only after‘ the n}ost
careful consideration and in the presence of an adequate cireulation.
Any break of continwity is an emergency, and the patient ‘must be
treated 1 bed tifl healing has occurred. The most satisfactory
results aro obtamed by drying the lesion—a gentle draught of ar
from an electric fan 15 helpful, L.

Gangrene or incipient gangrene 1s of very serious Imp:
14 best that the patient be hospitalised X "

Exerase to the point of tolerance should be udyxscd.‘ i u; El’;
muttent claudieation 15 present then the amount will be just S“‘:r
of the “claudication distance.” Rest, unless necessitated Ly other
features of the cace, is harmful, as by this means the errculation x;
normally considerably reduced, and the strmulus to the formatmnﬂoc
collateral channels lacling The am should be to mam.i.mtl h
patient as near normal as possible, and this necessttates walking the

Buerger’s exercises were introduced as a means of mcxciljamlgk W
crrculation by passive emptymg and filling of vessels. It is b erys
m the 1schzenmie lmb that some degree of reactive hyper=mia (;ccui“
and helps to mcrease the blood flow, the excrcise too 15 of val uc{“‘
Lednidden patients The great advantage of this treatment, nse

. TeS
m all ty ve vascular disease, 15 that it require
m all types of chrome occlusive vas ¢ -tv-w~ A Duergers

Wllows 1t to he
covered by &

ort, and it

folded towel to protect the heels. N

Starting frox?n the horizontal position the limb 1 placed on ::p
of the hoard for 1-3 minutes, depending upon the time nccc.s;hi
for the lmb to blanch, The patient then hangs the limb over the
side of the couch, maintaming this position for one mmut"en ol%«s
than 1t takes for full rubor to be attamed (2-5 mnutes). ‘:\,l ot
are then returned to the horizontal position for & miputes ‘et
these various times have been ascertained for each ndividual patient,
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may be curative 1f performed sufficiently early; this is contrary to
the evidence Certain cases may be helped by sympathectomy;
these will, m the main, be those with predommant sk lesions and
with a marked spastic element (as determined by vasodilator tests).
The decision to operate must be most carefully werghed, and no
extravagant hopes held out to the patient

D is and T of Acute O of the Limb Curculation
The w®tiology of acute occluston of the imb crculatton comes
under four headings
(1) Embolism
(2) Thrombosis
(3) Traumatic arterial spasm
{4) The very rare cases of dissecting aneurysm occluding the imb
vessels

The common source of embolism 1s from the heart, ansing dunng
states of disturbed rhythm (chiefly auricular fibrillation) with coronary
farction, with congestive farlure, or from bacterial endoearditis,
Paradoxical embolism wia a patent interauncular foramen 1s very
rare Emboli may amse from sclerotic blood vessels or from
aneurysmal sacs

Thrombosis 1s less common than embohsm, and usually arnses
R S TSP PPNV R s i

Itera~

of an
artery, the spasm may not only involve the artery but also the
collateral airculation
hiied . ° limb circulation 1
1ch may lead to
Diagnos:s of the
@®tiologieal factor can often be made without difficulty, but the
distinetion may be difficult 1if two predispesing causes exist, 1e.
auricular fibnllation and arterial disease A precise w®tiological
diagnosis 19 not a necessity, except where surgery s required, as a
common  del us 1 } perates 1n all cases,
and treatment 13 directed to the allewaation of this factor The
earlier the diagnos:s 13 made the more successful 1s the treatment
Pain 1s the most p symptom, as h d by Lews,
1t 15 due m practically all cases to 1scheemia and not due to the
pressure of the clot in the artery It 13 likely that the presence or
absence of pam 13 due to the presence or absence of concomitant
spasm, with spasm the hmb 1schaema will be greater and appear
earber That pain 13 not mvarnable 1s due to the fact that 1scheme
rapidly mmpaws conductivity m nerves, and if the impairment of
nerve conductivity occurs prior to the accumulation of sufficient
muscle metabolites, pain will not be percerved, this 13 quite Tikely
to occur if the limb 15 resting  If the imb 13 being exercised at the
moment of embolism, then pain will be a most prominent feature of
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tmportant, as for the best results this treatment must be continued
for long periods, and a low-priced apparatus can be used at home.

Controversy still surrounds the effectiveness of this machine,
but clinical reports have on the whole been enthusiastic, and a small
personal expertence is in agreement with this view. The only
contra-ndreation 15 during the active phase of Buerger’s Discase, at
which time the local pressure may favour the production of lesions
underneath the cuff. Of all mechanical means to increase the
arculation, this appears to k- 4t st moees 2

Pressures of 30-60 mm ~
on and the same time off. R ..
to the treatment, which may be used for long periods (s1x or more
hours). Most patients sleep comfortably with the machine working.
The relief from rest pain is often spectacular; skin ulcerations
resistant to other forms of treatment often heal, and the “claudication
distance™ 15 frequently d

Numerous tissue extracts have been employed for their vasodilator
properties, most have only transient effects and are worthless. It
does appear from a study of the iterature that deproteinised panereatic
tissue extract ““Depropanex (Sharpe and Dohne) possesses & distinct
therapeutic action. The chief success has been reported with inter-
mittent claudication, 1t 15 administered three times weekly by intra-
muscular injection of 2-4 ce. Protracted periods of treatment
{several months) are required )

Many vasodilator drugs have been used. With the possible
exception of B methylacetyleholne they are apparently useless.
£ methylacetyleholine’ may be given by mouth or preferably by
1ontophorests, 1ts effect is chiefly on skin lesions.

ion.— vent of icillin has rendered the
‘(.'o:a‘tr‘ol of Infechﬁan. The n(hgn of penicill e i teetions

ted at once both

its by continuous
- . . o . N
mtramuscular drip) are required, since the bloogl supply to ttl}:
affected part is mummal Ingenuity may be regmred to mamn a}
a high local ation of the substance, This drug, if properly
employed, will save many damaged hmbs. 3 . eilline

When strepomyein is more readily available its use in Penlell'l‘n

resistant infections will have to be evaluated, Mcnnwhlle”tyrot ucclh
(now available commercially) may be useful apphed locally m su
cases.
Surgery —At times the surgeon may have to be cmp’loye(llm:;lt:
perform an amputation for severe sepsis, an obviously useless

i i i he
giving rise to intolerable pain, or to ard the course of xx?:':‘e;!rkza;e

Tf anrperv

nnnnnnnnnnnn

ommended for the treatment ot

b (o
T ecin oovke have claimed that this procedure

Buerger’s Disease, certain workers
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wtravenous mnjectin Tt "t N ‘ " Dosage
is controlled by de a blood
clotting time of 15— Nution of

09 per cent NaCl with 10 mg of heparin per 100 ¢ c. 1s frequently
employed, and usnally a dosage of 1-2 cc per munute will be
adequate.

A new approach to the problem of heparin administration has been
made by 1ts incorporatton 1n the Pithin menstruum (18 per cent
gelatn, 8 per cent dextrose, I per cent acetic acid, water to 100 per
cent ) The Pitkin menstruum, with or without added vasoconstrictors,
releases water-soluble drugs slonly  James ef al (1946) and Loewe
et al (1946) have shown that a single mnjection of 300 mg. of heparm
meorporated 1 the Pitkin menstruum will produce an adequate
depression of the clotting time for 2-3 days Thts 1nnovation 1s a
great advance and allows all pattents, whether 1n hospital or not, to
receive the benefits of hepanin admimstration This maxture 1s
anp . . . PN
be brought

bac . . protamine

sulphate

The unaffected portion of the body should be warmed by heat
cradle to dilate vessels by reflex heat  Morphia should be used in
adequate doses to control pam, this reduces strmuli to vasoconstriction,
The drug 13 also an excellent central sedative, and has a loeal vaso
dilator effect on artertes

Aleohol 1n large doses 13 a useful vasodilator and soporific and may
be admuustered freely  Papaverine has acquired a reputation in the
treatment of this dusorder and should be given m doses of 60-100 mg.
by very slow mtravenous wnjection. Such a dose may be repeated
m three hours It 1s weldom necessary to give more than three doses,
as 1f benefit appears 1t 1s scen early A further measure that has
as yet not been adequately vestigated 1s the removal of sympathetic
tone by paravertebral block with procamne or procaite i oil. The
jection 13 techmcally easy, some 30 ce¢ of solutien 1s requred.
This procedure 1s worthy of extended trial as it can do no harm, and
may do a considerable amount of good

If after 4-6 hours of such measures, the case 1s one of embolsm,
and the crrculation ts not showing signs of recovery, embolectomy
must be considered This operation performed by a competent
surgeon may save the hmb It is a mmor procedure carried out
under local anmsthesta It used to be stated that embolectomy
after 12 hours was almost useless, with the wse of heparin 1t 1s
obvious that thi« time can be very considerably extended If
traumatic arterial spasm 1s suspected and the circulatton 18 not
1ecovering, then operation to explore the artery will be required

The place of the “Pavex” boot or of the mnternittent venous
occlusion apparatus n the treatment of thss condition, though
advocated by some workers, 13 not yet proven
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the climeal picture. Roughly 70 per cent. of cases experience pain
after occluston of the blood supply.

The next most frequent symptom jis a sensation of numbness,
closely followed by complaints of coldness. Anwmsthesia, though
extensive, 1s not complamed of by the patient if the imb is stationary,
as 1t will not be perceived unless movements are made. Other
patients complain of ““pins and needles’’ sensations, tenderness of the
Itmb, cramps, or itching  The acuteness of the symptoms depends
to some extent upon the suddenness of the occluston, the site of the
occlusion, and the state of the remaning vessels in the limb,

Examination of the Iimb will reveal absence of distal pulsation,

1 temy of the affected extrennty, pallor, but some-
times cyanosis, 1n late cases “Bier’s spots™ are present, grving a
mottled appearance  Loss or dinmutton of reflex 1s ¢common, musele
power often dimimshed, sensation loss is of the “glove and stocking”
type The site of embolic obstruction may be tender and a mass
may be palpable.

Localisation of the embolus is important, chiefly if embolecto.my
15 contemplated, but 1s also useful from a prognostic viewpoint
Palpation of a tender mass 1n the line of the artery is 2 most reliable
sign when present, but 1t will be most often absent Oscillometry
often gives valuable information, as may the absence of pulsation
1n the line of the artery mn which pulsation can be felt proxnmal}y.
The upper border of low temperature should be ascertained, with
ocelusion of the popliteal artery it is located just above the ankle,
whilst with occlusion of the femoral just above the knee, a similar
relative relationship holds good i the upper limb, Observation of
the point of loss of the Lewis triple response is also useful; this is
tested by drawing a pencil with some force down the lonéntnﬂmf\l
axis of the hmb, the upper border of normal reaction is just above
the Ime of temperature impairment.

Treatment,—The objects of treatment are:

(@) To shift or remove the embolus if present.
(b) To reduce the local metabolism of the limb.
(¢} To encourage the collateral circulatron

(d) To release any arterial spasm

The hmb 1s kept stationary, honzontal and cool, in order lso
reduce the local metabolism The degree of coolng should not be
excessive as ths leads to dangers of damage by cold and a dxrec'f
constricting action of cold on the vessels, 20°-25° C. is & satisfactory
temperature.

'I"’hough adequate proof of its help in u.ncomplicated cases hats nf"‘
yet been given, 1t 15 advisable to hepannise all persons with ar e{;s
occlusion. This measure will help to prevent extension of throm ul
formation in a stage of slow blood flow, if embolectomy is r.cquu'é's(t
this measure is almost essential. To he used effectively heparin {,(];‘el'
be given by the mtravenous route. Two nfethods are open, e (’7‘“
the administration can be by intermuttent 1njection or by continu
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15 only partly relieved by release of the occlusion for a very short
period, the finger will show areas of blotchy redness.

The prognosis 1s very varable Many otherwise normal persons
suffer nuld attacks under severe provocation, and never have any
further trouble. Mild cases in young persons may clear up com-
pletely, winht many cases remain unchanged for years A few cases,
and these are nearly always women, become progressve or may be
very severe at onset The attacks are very eawly provoked and
may oceur on warm snmmer days, and the pertods of 1schemia may
be of great length

Finally nutntronal changes occur, the fingers are tapenng and
narrow  the narls are curved, ridged and bnttle, and X-ray shows
the bones to be rarefied. Small arcas of necrosis appear at the tips
of the fingers and separate slowly and punfully  Trauma i~ badly
borne, and though massive necrosss 19 infrequent, the fingers gradually
become shortened by multiple necrosis

Although the two condittons are not always assouated, many
cases of advanced Raynaud's Disease show some degree of scleroderma
The <eventty of the Raynaud’s Disease 1s not the primary factor, as
sonte cases are entirely free, whilkt some cases of scleroderma have
not, as far as 1s known, ever had Raynaud s Disease, whilst the
reason 13 not known the relationship between the two condrtions 1s
undoubted The shin becomes increasingly hard, tense, shiny and
pigmented It 13 not possible to lift the skin, whelst mereased bulk
of the tissue may render the tapered finger of Raynaud's Drscase
bulbous  The underlytng fibrosis may have serious effects an the
mobihity of jomnts covered by the aBected skin, especially m the
fingers, leading to severe cripphng  The affection 1s often diffuse,
xr[n’o‘h'mg fingers, hand, face and. less often, the arms, chest, or
thighs

Preumatic-hammer disease —The mtroduction of pneumatic
vibrating machmes to mndustry was followed by the appearance of
a disease simtlar 1 many ways but differmg from Raypaud’s
Disease  The condition s entirely local, confined to one hand (that
subject to the greater vibration being affected)  Where the part to
be machmed is held in place by hand, 1t 1s the supporting hand
rather than the hammer hand which 15 affected  Apy type of toal
operating hy percussion may cause the disease, which 1s also seen in
those operating heavy machinery such as pneumatic road dnlls A
further factor 1n many cases 15 that the hands are exposed to a cold
draught of air from the machine’s exhaust The aflected fingers
show, erther 1n response to cold or to using the machine, very pro-
nounced pallor accompanted by & *pins and needles’ sensation and
anesthesta, as m Raynaud’s Disease  With the termnation of the
attnc]k the change from a cadaverte pallor to a cherry-red colaur 13
rapid

“Gl‘lr(‘ljhnrdnd \\'nlkol:r (5045) lx&‘_vg revieved this condition and
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Fanctional Arterial Disease

The term Raynaud’s Phenomena is more satisfactory than
Raynaud’s Disease, as the typical changes are of multiple wtiology
Temporary occlusion of the smaller arteries leads to changes in the
fingers (or toes) which are diagnostic, the most important provocative
agent 1s cold, but other factors, such as emotion, play an important
aggravating réle

The pathological basis for this dewiation from the normal
(quantitative rather than qualitative) 1s not satisfactorily explained.
Conceptions of the disease process have ranged from a funetional
disorder of the sympathetic system, an orgame disease of the
sympathetic system, to actual artertal disease. The alleged orgame
changes in the sympathetic ganglia have not as yet been confirmed,
whilst Lewis (1936) has produced very strong evidence against
regarding the condition as being merely a functional disease of the
sympathetic system. This worker shoned that in some cases, at
least, the vessels themselves were abnormal Arterial changes are
undoubtedly present i long-standing cases, but many authonties
belteve these cf to be secondary to long inued periods of
occlusion,

It 15 likely that the digital vessels themselves are abnormal in the
sense that they react more violently then do those of normal persons
to the stimulus of cold, that excessive response of the sympathetic
system plays a part of variable importance, and that the vessels

the

nt
incidence in the female. These figures have not been accepted by
other workers, who think that 70 per cent. 1s nearer the truth
There 1s some evidence of a familial link, the tall spare person 1s more
likely to be affected

The 2nitial man:fesiations of the attacks may be unnoticed by the
patient The usual features are pallor and slight cyanosis. As the
attack progresses the skin becomes blanched and appears waxy. If
the fingers have been previously highly coloured, cyanosis may be
present: a reflux from the veins into the dilated vessels may occur,
Thus exther a waxy blanched appearance or deep cyanosis indicates
profound stasis of blood flow due to occlusion of the dlglfa{ ‘urterle&
If the patient remains exposed, tl ~ ~ T 7777 fnmend henomes
nmumb and cool to the temper
aching pain may then develop.
at onset, very frequently becomes bilateral. P 1
The phase of recovery 1s signalled by the appearance ol a rec

flush which advances from the base Ths ﬂysh 13 due tovrcilcmt:‘
hypersenua. If the attack has been long continued the patien "‘I“.l\n}c
complam of a disagreeable tingling, as the crculation re_turm s
attack may be abated at any stage  The length of attack s vz; 4! 4
between 5-30 munutes is a typical period, but in ““va“;e‘a;t“‘:k
circulatory arrest may be present for hours at a time. If the atta:



PERIPIERAL VASCULAR DISORDERS 585

decrease of the width of the palpebral fissure and contraction of the
pupil  Occasionally a neuritis from scar tissue may leave the patient
worse off than hefore. The type of case in which operation 13 con-
sidered is exther & patient 1n whom evidence of progresston 1s found,
or one in whom long repcated periods of ischamia are present.
Vasodilator tests may help the decision.

Acrocyanosis —The term acrocyanosis 15 applied to a condition
1n which the extremities become abnormally blue 1n responee to cold
The blueness 1s not always umform as red or white spots may be
present  On occasion edema may be assoctated  The condttion 13
unsightly but not serious  The wtiological concept that best fits the
facts is to regard the cyanosis as secondary to arterrolar constriction
If histanune 1s pricked into the shin a Lrilhant red flare results
T . . PR

1 .
n .. . .. . - N
efficacions  However, the indtcations for such an extensive procedure
are scarcely ever present

Eryth lalqia —Erythromelalgia 12 a syndrome of nuxed and
uncertain wtiology, for which many alternative names have been
suggested  The eseential abnormality hies in the skin, which exhibits
an acute sensitivity to stimuli, which normally produce no pan
response  The condition 1s seen climeally as a syndrome of pamn
and redness 1n the shin induced by a temperature which 13 borne by
normal persons without distress  The pam is described as * burning
Mitchell's original description of 1t as the pam of intense sunburn
was apt. Lewis has shown that the skin exlubits a marhed reaction
to other stimuli not normally effective, and has demonstrated that
normal skin, 1f suitably traumatised will show similar reactions

The usual complarnt 15 of pam m the ball of the foot or the toes
The condition 1s greatly aggravated by venous obstruction or
dependeney of the part and is relieved by cold However, if the
cooling 15 continued, o further ‘entscal” temperature 1s found
whieh results m a simlar type of pamn  Umlateral or bilateral forms
are seen  Walking 1s a particular source of worry, as not only do
the feet become warm in the dependent positions but frictron acts
as a <evere ntensifying factor The affected skin 13 red and very
tender, 1t may be waim or cold, depending upon the “critical®”
temperature

The diagnosis 13 made by the finding of a constant eritical
temperature

Treatment 1s difficult and often meffective  Analgestcs should be
Preseribed, of these, aspirin mn small doses often has a remarkable
effect, relteving the pain for a pertod of days  In view of the present
wtiologreal conception the trial of a course of histanune azoprotein
would be worth while, also the newly discovered benadryl may have
some beneficial effect
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to several years. The condition tends to be mild and not progressive.
Removal from the offending work does not produce a cure, but some
mumor alleviation of symptoms often results. The prevention of this
disability depends on ehmination of vibration to the hands by pro-
viding the machines with holders and stands.

Orgamic disease —Organic disease of an artery wall (thrombo-
angutis obliterans, etc.) may at times in its early stages mimic
Raynaud’s Disease, 1In cases where genuine doubt exists a period
of observation will make the diagnosis clear.

Treatment

Where a specific eausation 1s known, as in pneumatic-hammer
disease, the patient must be removed from this occupation Since
the mtiology of Raynaud’s phenomena is in many eases unknown
treatment must be directed towards minimising the results, Periods
of repeated schremra, bestdes betng annoying to the patient, are also
a source of danger to the nutrrtion of the affected tissues, and must
as far as possible be prevented

Certain cases where the manifestations are very muld require no
treatment The most important provocative factor is cold, and
local cold 1s much more likely to produce a paroxysm than general
cold The patient should always be warmly clad, with particular
reference to the extremities and fingers  Long-sleeved woollen vest,
warm long-sleeved dresses, warm stockings and stout shoes should
be worn. The hands should be protected by fur-lined gloves i cold
weather, and a thmner type of glove in hotter seasons. Care must
be taken as to the temperature of the water in which the hands are

laced.
r Tonisation with 8 methylacetylcholine has been favourably
reported upon, 1t 1s smd to decrease the frequenc): and seventy of
attacks, A better way, if this can be managed, is residence 1n a
warm chimate

Areas of necrosts should be treated conservatively, M,"though the
pain 1s often grea ° R

The question advised i3
a difficult one gy of the
condition, the ultimate basis of such a decision must rest upon‘trhe
proven results of such treatme '
reported 1n the literature are
been grossly madequate  Ma
not be of sufficient severity to require operation, and can be satis-
factonly treated by medical means. In sclected cases e_ym;;a-
thectomy often proves a beneficial procedure, though, since the
vessels later become sensitised to circulatory vmoconstrld(‘)‘r
substances, the mtial results of sympathectomy are not mammmet.

Though the results of early operation are better than those of la °
operation, certam eritenia of severity must bg set, as ollger\use nimnc)
very mild cases will be unthinkingly submitted to this proced (:;e
The umlateral cervical operation may prove unsightly owing to th
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Diagnosis.—Early diagnosis is vital, as it 18 only n the early
stages, when the clot has an insecure attachment to the vein, that
embolism is bkely. By the time that marked tenderness and a
palpable mass can be felt along the line of the vein, the danger of
embohsm from that portion of the vem 1s almost nal  If thrombo-
phlebitss has been established i one leg for 3-5 days and the patient
dies of pulmonary embolism, then at post-mortem 1t will often be
found that the embolus came from the other leg. Approximately
85 per cent, of venous thromboses have their ongin m the deep
rans of the calf

It is unfortunate that at a trme when diagnosis 13 most 1mportant
the symptoms and signs arve often nmmimal  Any patient confined
to bed or becoming ambulatory, and who makes any complamt
referable to legs or chest must have the legs examned thoroughly.
If doubt still ewists venography may give additional information
Where deep thrombophlehtis cannot be excluded, treatment should
commence

The signs of thrombophlebutis are

{1} Pain or tenderness in the sole of the foot, ankle, or most
frequently the calf

{2) Pain on forced dorsiflexion of the foot

{3) Fullness of the superfictal veins

{4) Low pyrexia

(3} Increased local temperature.

(8) Local cedema.

(7} Induration

(8) Shght cyanosis

LA e “woes

e absent, but if
" cases
.. . rkers have em-
ployed X-ray visualisation of the deep venous system by means of
contrast agents as an aid to diagnosss  This work was summansed
by Bauer (1940) and since that time several papers have appeared 1n
the Ameriean literature
final cvaluation of tlus procedure 13 not yet possible The
techmque 13 simple. the heel 1s elevated six mches, and the contrast
agent (20 ¢ ¢, 35 per cent diodrast) exther njected mto a vein on the
foot, or mto 2 small constantly present vemn one inch behind the
external malleolus, which 15 exposed by mcision  The mjection takes
one minute It 13 an advantage to use large plates so as to visuahse
the femoral vein The vemn 13 then washed through with normal
sahne It would appear helpful to combine this exammation with o
preliminary determination of the venous pressure of the hmb  This
direct determrnation, 1f substantially raised, would be diagnostio,
the othier leg or the techmcally easier arm vemns could be used as a
control
The normal venogram shows the deep veins of the calf, the
popliteal and femoral veins, and a fewn superficial tributartes  The
deep pattern varies considerably in different persons, usually two



586 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

Sudeck’s Atrophy

The rtare Sudeck’s atrophy first described in 1900 deser
mention.  The condition 18 not well defined but the ueual picturs
that of an injury, which may be trivial or severe, causing the format,
of a focus of irritation, which imtiates 2 reflex disturbance
arculation  The disturbance of circulation may persist when 1
focus of irritation disappears  Persistent burning pain at the site
wmjury 1s complained of and the temperature of the mvolved extrem
15 found to be higher than that of the opposite side. A periarticu
cedema appears which gradually spreads to involve other tissu
The joint movements become lmuted by fibrosis and spastic musel
Atrophic changes become severe and later » patchy osteaporosis
visualised by X-ray ~ Finally the errenlation of the affected extrem
15 lessened,

Miller and Tahets (1942) have published some interesting work
this subject. They stress the importance of the cantrol of p
during all phases of surgical treatment, and thus the prevention
foct or irntation In their hands surgieal removal of such foci }
been followed by alleviation 1f this procedure is performed early.

Acute Thrombophlebitis (Pt b

Of recent years the gly te diagnosis of puln
embolism has shown 1ts great frequency, and stimulated much intere
1w the diagnosis and treatment of the prime causative factor
thrombosts of the leg vems. Sumilarly improved follow-up h
shown that marked disability may occur in the affected limb, as t
result of extensive thrombosis . .

That the time 1s ripe for reorientation of certain traditional vie
is shown by Swedish practice. Jorpes states that rs a result of b
keen mterest now taken in deep vemn thrombosis, the use of ven
graphy as an aid to diagnosis, and the use of heparin in treatmer
pulmonary embolism is now a practically extinct discase S\\'ed;
Bauer (1946) has published nn extremely imteresting review of ¢
work

The ztiologieal factors responsible for the common cyx}e ;
thrombophlebitis following operation, or the confinement ol ©
persons or cardiac cases to bed, are to some extent obscure  Certa
factors are known which favour thrombus formation- {1) educs
blood flow, (2) dehydration, (3) injury or inflammatory change
the vem; (4) blood changes, .

" Prophy}a;)rzs consists g;)f (1) mobilisation of extremities, (2) t({
maintenance of adequate hydration, (3) breathing gxem;cs;] ;
prevention of d mtra-abd 1y y tight d!:' “‘;(‘
restricted position, ete, (5) nnticoag{ulant rtlltletm[;)e'd“here indica

avordance of unnecessary confinement to bed.
@ Ell‘;fou;g often regarded as )n surgical co'mphcntmn, p\;h}\oné:
embolism 15 more frequently seen in the medieal wards, and 18 of
a terminal event.
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shown this measure to be remarkably effective espeanlly i the
preventton of pulmonary embolhism It 19 satisfactory to note that
they believe that, despte the great expense, this measure can be
justified on economic grounds, stice 8o much hospital time 1s saved
The adaunistration should be continued for five days or longer. It
is as yet uncertain whether heparmn 1s the entire answer to the
thrombophlebitts problem {type (1) case) but tlere 15 no doubt that
1ts use marks & great advance

Vem hgatton 1s a contraversial therapeutic step  The exponents
of this procedure state that beude~ rendering pulmonary embolism
almost 1mpossible, the ligation improves the general arculation by
cutting off impulses giving nse to spasm  Fine, Frank and Starr
(1942) have performed many sewn lgations Imtially they con-
sidered that the femoral vem should be hgated below the orgin of
the profunda branch, tlis gave nse to no disability  However,
eertain of their cases then experienced embolism via the profunda
branch, and they now fecl that hgation above the profunda bianch
1s the site of choice  They state that hgation at this site gives rise
toonly N T ' ‘ oo '
Before
admims . .
whether the author’s statements are correct It would appear that
if heparin 1s not avalable the simple operation of femoral vemn
hgation should be serou-ly considered 1 all cases

Rest of the limb 18 frequently recommended 1n order to obviate
breaking off of thrombus It does not seem that in practice mobilisa-
tion 15 so dangerous a step as 1t would appear to be in theory

Exercise pla, -and by this means
may retard . lern tendency 13 to
allow exerct hepann s used 1t

seems reasonable to start leg exerases 3-4 days after the diagnoss
has been made, and to get the patient up maide a weeh provided no
obvious contra-indication exists If vemn Ligation has been per-
formed, mobilisation (with supporting stocking 1f requred) should
be rapid

With cases i which the Limb arculation 13 sertously disturbed
{type b) it Lias been suggested that the cause lies m the affected
portion of the vein {considerable reaction m diseased segment) The
diseased vemn 15 believed to give nise to impulses which, travelling to
the cord, cause vasoconstnictor impulses to both arteres and vens,
the efferent pathway being the sympathetic system  Ochsner and
de Bakey (1940) have suggested that paravertebral procane block
of the sympathetic system will cut the vrcious cirele of thrombosis
—deficient cireulation — further th 1 — gly defici
arculation  They elaim excellent climeal results, and this treatment
ments extensive trial in this type of case, where the cireulation of
the leg may be seriously impaired
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mamn trunks form the popliteal. Difficulty is sometimes expenenced
mn differentiating organic block and venospasm. It seems from a
study of the published work, and the excellent results obtained in
Sweden, that despite the difficulties of interpretation this technique
marks a real advance

The question as to whether diodrast can by itself produce venous
thrombosis 15 important; so far one case has been reported where
this sequence 1s hkely However, the risk is certainly very small,
and chemical thrombophlebitis very rarely gives rise to trouble, as
the clot 15 most firmly attached to the vein.

Treatmenf.—Recently several methods of trcatment have been
advocated, all are probably advances on current practice, it being
dufficult to deetde which approach will yield the best results.

Studies of limb circulation have revealed that the situation
thrombophlebitis 1s not merely one of venous obstruction. Veal and
Hussay (1942) 1 an excellent paper state the matter as follows:
“We wish to emphasise that the prime consideration i acute
thrombophlebitis i3 not r of the fact that a clot has formed
1 the vein, but the fact that all elements of the arculation n the
affected extremity are altered as a result of the venous occlusion.”

There 1s evidence that both arterial and venous spasm is present
with concomitant lymphatic slowing. These factors reduce blood
flow and further the propagation of the thrombus If these factors
are allowed to persist, not only will severe damage be done to the
Iimb, but the possibility of embolism w1ll be inereased

For the purpose of treatment it 15 helpful to classify the cases
mto two types: ) .

Type (a), the , seen after operations, little reaction in
vein wall, msecure clot fixation, a dangerous source of embolism,
very little disturbance of mb circulation. “ "

Type (b), typeally seen m the puerperium, the *‘milk leg,
considerable venous reaction, secure clot fixation, httle risk of em-
bolism, easily diagnosable, profound disturbance of hmb arculation.

Treatment 18 directed towards three ndications, the importanco
of each mndication varying according to the type of case:

(1) The prevention of further thrombusvspread.
(2) The prevention of pulmonary embolism.
(3) The restoration of normal imb errculatron.

it t upon
The prevention of further thrombus spread 15 dependen
two mals factors. (a) decreasing the coagulability of the blood, (b)
the restoration of a rapid blood flow. .
Heparin is the most useful and safe anticoagulant 1n cxgtcnftcé
1ts poners of whibting platelet deposition are unrivalied.  Despi

) i v minis-
the disadvantages of expense, the necessity {0" ‘“t_r?:fm:s, n](,leparm

tiveness.
admins-
WU wags.ssence has

tration described under arterial embolisi).



CHAPTER XXXV

PHYSICAL THERAPY
Physiotherapy

ANY of the chapters i this book contain suggestrons as to
the most smtable type of physical therapy for the particular
disorder.
In this chapter the problems which phystotherapy can solve wall
be considered, and descmiptions will be given of the methods
avalable, Indications for treatment will also be considered.

The Problems which Physiotherapy may solve

It must be stated quite plamnly that locomotor disorders cannot,
m the majonty of instances, be adequately treated without physical
methods In the past these methods have sometimes been associated
with people of doubtful repute and because of this the wholo subject
has suffered Every doctor should have a sound knowledge of
physical methods, but to the specialtst 1n locomotor disorders an
mntimate and detailed knowledge 1s essential, and he should be
prepared to supervise and advise on treatment at every stage

Physiotherapy proper can aid only in the solution of certain
problems, The primary action of phystotherapy 13 through the sk,
and Leonard Hill (1938) has discussed how this may occur  Just as
a radio-recerver ot s v
other sources of
final energy 1s ¢ o
supplied by heat rays, ultra-violet rays and X-rays 1s augmented by
chemical charges in living cells  The mitial energy only 1s transferred
to the cell by means of absorption and nteraction of radiation with
matter Radiation may produce 10msation in hvig matter, then
chemical changes and then biological alterations On these sugges-
ttons 1t seems clear that to produce the changes the imitial energy
must be supplied and at a certan mtensity  As an example of how
the skin may become sensitised Hill quotes the case of the congemital
hxmatoporphyrinune whose skin becomes so sensitive to light that
brief exposure to sunlight leads to necrosts  As more knowledge of
the effect of physioth y becomes lable, the indications and
contra-mdications will become better defined

At the present time 1t seems probable that the following are the
prnerpal known effects of physiotherapy An mcrease of tissue
metabolism occurs, presumably both anabolic and katabolhe The
blood supply 1s ncreased and the venous return hastened In the
case of massage the venous return 1s principally affected  The Iymph
flow 15 also accelerated In the case of faradism the muscle meta-
bolism 1s greatly enhanced  The skin erythema produced 1s probably
due to the release of a histamine-like substance acting on the vessels
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Fie 252
Effeuraqe of Thgh
The hands are shown 1n process of making a long upward
sacep towards the mgwnal lymph glands This
manawusre 1 corned out before the leg and foot am
treated

Tie 253

Fffleurage of Fingers
Pressure 11 applied laterally and anteropostenorly to the
Singers from the tips 1o the metaearpophalangeal Jomis
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The whole effect will be felt in the tissuc-spaces, where raised
metabolism, mcreased vascular and lymph flow will enable tissue
respiration to proceed apace. Diapedesis of leucocytes to the part
treated and phagocytosts 1s also likely, Ultra-violet light converts
ergosterol mto vitamin D, and so caleium and phosphorus metabolism
will be axded. The direct galvanie current may lead to movement of
1ons locally, and various substances may be ionised extradermally
and be absorbed. As the result of all these changes, absorption of
products may occur from the skin, leadmg perhaps to a mild protemn
shock effect, such as 1s obtained 1n autohzmotherapy.

From this short summary 1t seems possible that physiotherapy
may be of assistance in several types of-pathologrcal change. In all
cases where tissue or muscular metabolism 1s low, where vascular or
Iymph flow 1s impeded and venous teturn poor. Inall cases, therefore,
where chronic infection may play a part, especially those in which
the blood flow 13 small and the leucocytes are not passmg through
the walls of the vessels In cases where small-celled infiltration has
oceurred, and where a stagnant anoxemia plays a part In some
cases where pam 15 a prominent symptom by decreasing local
swelling  Sometimes m cases of allergy. It las been said, with
some degree of truth, that the skin is the largest endocrine organ m
the body and some think that a proportion of the benefit that
physiotherapy confers depends on the stimulation of this organ

It will not do good mn cases where established fibrosis and
ankylous have proceeded so far that the condition has become a
mechanical disability, and it can do harm in alf cases of mnhgpanc
disease and in some cases of tuberculosis, X-rays and radium,
although true physical therapy agents, are excluded from this
generalisation. 'This leaves a range of usefulness which 1s very w 1de
indeed

Massage 15 usually divided mto three particular movements, but
naturally th . b

Effleurag. 1 out towards
the h‘z:l\rt g je the tlugh
or arm, 15 t . the leg and

foot or forearm and hand. The idea behind tlus 1s that thc vessels
and lymphatics in the proximal part are so to speak clea;'cd'
before the distal part 19 massaged. Its effect 1s to soothe and re-newe
pain, and enliven the circulation so that inflammatory and \\ﬂst;
products may be removed, It is the only pcrn}msxb‘e fo;nl\ 01
massage in acute arthntis It is used principally in cases o 1octa
@dema, crculatory disturbances, m neuralga, and as a prelude to
other types. .
Petr’t?sage includes such things as decp kneading, pxckl(;lgl lexp
muscles and compressing them i a centripetal direction, an (cmxz
friction usually 1n a circular dircetion. Tt produces a reflex \;a‘les
calation in the deep structures and is used to disperse fibrous HIO(('OH
and relieve areas of myospasm. It also aids the deep c()]rcu a :md
Pannmiculitis massage lies half-way between efflcurage Eicep)lti nd
petrissage  In cases where panniculitis js present, and multiy



PHYSICAL THERAPY 595

Heat should not be used m cases of neuralgia as it makes the
condition worse, Tlus applies partrcularly to idiopathic sciatica and
brachial neuralgia where none of the known wmtiological syndromes
can be found  Even with conuderable expertence it is not possible
always to foretell the cases 1n which heat will help, but if heat makes
the condition worse, 1t should be stopped immediately, Methods of
applying dry heat include the infra-red tunnel. This was devised

. eat alone 1s best treated at home.
 'od source of long-wave infra-red
rays, and so 13 the more modern electnie fire of the shorter mfra-red
rays, It 1s quite a good plan n these cases to apply “lodex” and
to allow the patient to sit m front of the fire for twenty nunutes.

Deep heat can be supphed erther by the conventional diathermy
apparatus or by the short-wave method

Duathermy 1s o very high frequency current and on account of
this all unpleasant side effects are eliminated except the production
of heat The rate of freq y varies 1 diff ! from
500,000 to 10,000,000 cycles per second  The maximum heat effect
lies half-way between the two electrodes If smitable arrangements
are made most joints can be treated, so that the maximum heat 1s
m the jont 1tself The physician should satisfy limself that this is
done

Short-uave diathermy has probably come to stay As the wave-
length used in this apparatus 1s & nesr relation to the wireless wave,
1t does away with the difficult problem of surface heating which 18
50 troublesome 1n conventional diathermy  In spite of this obvious
advantage, 1t is doubtful whether 1t will eventnally occupy the same
position that 1s now accorded to 1t

Dnathermy of either variety holds its own mn the physical medieine
field for two reasons It has no place n acute conditions (of
locomotor ongin) or i neuntic conditions, or m peripheral vascular
disorders, In medical diseases of bone 1t 1s a positive menace  But
m chronic joint diseases hhe osteoarthntis of the knees or hips 1t
may be the treatment of chotce Intensive conventional drathermy
is probably the only treatment which may reheve ostecarthntis of
the Inps for n considerable period The second indication may be
certain conditions ke the so-called menopausal arthrosis of the
knees in wluch an endocrine origin 1s possible  Under these circum-
stances pelvic or rectal diathermy with a vaginal or rectal electrode
and an abdominal belt electrode may be useful There 1s & great
tendency amongst physiotherapists to use electrodes covered with
soaked ot This 1s probably a nustake, and 1t has always seemed
that for conventional diathermy bare electrodes carefully moulded
to the part allow a greater current to pass There 13 no need for
“‘contact paste,” but care must be taken that burns are not caused.
Some physictans use this method m shoulder lestons but httle good
geems to come of 1t, nor s the treatment helpful in rheumatord
arthntis  If dry heat fatls, moist heat may be tried,
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adhesions form n the skin, the skin is picked up, and squeezed and
then friction 1s applied It 15 a painful but useful form of massage
Tapotement consists of rapid percussion with the sides of the
hand  Where such a treatment 1s indicated it 1s usually best to
employ a vibrator. It is really a form of microtrauma and is used

Sken rolling for Panmculitia Massage)

m cases where petnissage cannot produce a deep enough effect. If
given very hightly 1t produces an analgesic effect but must not be long
continued  Its use except for this 1s rather problematical

Pointers about Massage .

1 Use superficial effleurage only in cases of acute ar‘tlmtlfnI .

2 Do not allow a course of ge to
suits some temperaments extremely well and may n the cour
time sap all personal initiative from the patient. .

3 Always combime (where possible) massage with voluntary
active movements, except In very acute cases .

4, If massage 1s acutely panful, suspect your diagnosis, your
physiotherapist, or the presence of peripheral neuntis. hould be

5. It 18 important that the hand of the masseuse s' ouh b
accurately moulded to the part massaged, but bony pomnts sho
be avoided.

Heat and 1ts Relationship to Massage - end

These two measures are, to a large extent, complemenﬁl‘) :ti"l:‘“_
1t 13 probably true to say that therr union more than dm}r’e:?l therr
efficiency. JInfra-red rays or radiant heat have the .eﬂ'ect a<ive iyloees
scribed, but 1t 1s of a very superficial character, and in cxcestl © dosee
may affect vessels, so that they lose their power of comtr;c tl?e'heu!
overcome this difficulty 1t 1 wise at some stages to om» i3
in spite of its advantages.

se of
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Heat should not be used in cases of neuralgia as it makes the
condition worse  This apphes particularly to 1diopathie sciatica and
brachial neuralgia where none of the known mtiological syndromes
can be found, Even with considerable experience 1t 18 not possible
always to foretell the cases i which heat wall help, but 1f heat makes
the condition worse, 1t should be stopped immediately  Methods of
applymg dry heat include the infra-red tunnel This was devised
onginally as a sweating mechamsm

A case which appears to need heat alone is best treated at home.
The old-fashioned hot brick 1s a good source of Jong-wave mfra-red
rays, and so 13 the more modern electric fite of the shorter infra-red
rays It 1s quite a good plan n these cases to apply “Iodex” and
to allow the patient to sit in front of the fire for twenty minutes

Deep heat can be supphed either by the conventional diathermy
apparatus or by the short-wave method

Diathermy 1s a very high frequency current and on account of
this all unpleasant side effects are eliminated except the production
of heat The rate of frequency varies in different machines from
500,000 to 10,000,000 cycles per second The maximum heat effect
hes half-way between the two electrodes If switable arrangements
are made most joints can be treated. so that the maximum heat 13
1n the jont itself The physician should satisfy humself that this is
done

Short uare diathermy has probably come to stay As the wave-
length used 1n this apparatus s a near relation to the wireless wave,
1t does away with the difficult problem of surface heatmg which 13
s0 troublesome 1n conventional diathermy In spite of this obvious
advantage, 1t 15 doubtful whether 1t will eventually occupy the same
position that 1s now accorded to1t

Duathermy of erther varety holds 1ts own 1n the physical medicine
field for two reasons It has no place in acute conditions (of
locomotor origin), or 1n neuritic conditions, or 1n peripheral vascular
disorders  In medical diseases of bone 1t 18 a posttive menace But
m chronte jomt diseases like osteoarthritis of the knees or hips 1t
may be the treatment of choice Intensive conventional diathermy
15 probably the only treatment which may relieve osteoarthritis of
the hips for a considerable period  The second indication may be
certain conditions like the so-called menopausal arthrosis of the
knees 1in which an endocrine onigin 1 possible  Under these circum-
stances pelvie or rectal diathermy with a vaginal or rectal electrode
and an abdominal belt electrode may be useful There is a great
tendency amongst physwotherapists to use electrodes covered with
soaked Imt  This 1s probably a mistake, and 1t has always seemed
that for convertuonal thathermimy bare electrodes carefully mowlded
to the part allow a greater current to pass There is no need for
**contact paste,” but care must be taken that burns are not caused
Some physicians use this method mn shoulder lesions but hitle good
seems to come of 1t, nor 1s the helpful 1n rh d
arthmtis  If dry heat fails, moist heat may be tried.




596 MEDICAL DISORDERS OF THE LOCOMOTOR SYSTEM

Application of Moist Heat

There are innumerable methods of applying moist heat,

The application of kaolin and glycerne or antiphlogistine is the
simplest and adequate for all ordimary purposes, as also are bread
and Imseed poultices. Paraffin waz can also be used at home.
Special wax with a low melting-point can be obtained. 'The wax 15
heated m a saucepan until 1t melts. At this stage 1t is panted on
to the affected part with a brush and allowed to set. Seven or eight
coats are used The part 1s then wrapped up to keep in the heat
It should be left on about an hour, when 1t can be peeled off and
an erythema will remain  As an alternative, hands or feet can be
1mmersed entirely

Wilde’s Bath 1s o steam bath Tt needs special apparatus but
cases of gout the results are excellent.

Hot baths are also exceedmgly useful, especially i cases of
fibrositis

Small vapour cabinets will soon be available again. The Cox-
Cavendish Company have an excellent one which can be nsed with
an ordinary chair and is extremely portable. Gout and fibrositis
both benefit, but great care must be taken not to treat cases of
vascular disorder mn this fashion. Rheumatoid arthritis does not
benefit but sometimes sciatica does.

One special method of applying moist heat to the arms and legs
15 by means of the Bertholett Cabinet. The cabu}ct 18 filled with
steam and the arms and legs are mnserted, as shown in Fig. 256

2ud packs can be obtamned at most spas and before the war
could be used at home. Some private physiotherapists carry stocks.
The mud is apphed to the affected part for ten minutes at a tempera.
ture of 108°. The time and temperature are gradually increased.
The treatment 15 good for sciatica, osteoarthnitis and some cases of
rheumatoid arthritis It is especially useful for shoulder lesons.

The Therapeutic Pool is a very useful measure, as 15 all balr&e‘:ltl-
therapy for movements of joints and re-education of muscles. X he
support of the water takes the weight off the imbs and makes them
buoyant so that free exercises can be taken and muscular spasm
relaxed It 1s of special value m osteoarthrrtis of the spine and lup‘t‘

Contrast douches are useful, espectally where 2 vascular companel;d
is suspected. Two hoses are used, one with hot and one with cg
water. The hot jet at 105° F 1s kept on for six minutes and the
cold at 70° F. for four minulf_.is

Spray massage consists of lying on
Wll\l%‘fz] t"}{e whoi’e body 18 mgsufged, The treatment 15)ms;ht(a;bl€
for theumatord arthntis or for patients with arterfosclerosis. dc t:/:lsl
good in obese cases with osteoarthmtis These cases also OL “the
with Foam Baths. The foam covers the whole body so'tha the
patient’s temperature rises rapidly. It can be followed by vmasﬁ}ﬁw
and 1s useful for osteoarthntis and patrents who are rapidly putting
[} t.

" K?l‘g:;xese inethods have the same basic pattern of reaction and

a slab with water bemng sprayed
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Fra 255
To shaw the spplication of parafin wu< to & band
~overal conts are apphed and the hami 1 thrn
wrapped i cotton wool

Fie 256
The Bertolett Catunct (sen p 596)
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Fro 257
Showing the applieation of & mud pack to the knee.
Note that the pack must do more than merely cover
the knee, 1t must extend both above and below the
Jomnt,

Fre. 238

Spray massage

Tags 255-238 are taken by trom LR M
* 3 Granville Cassell & Co, Lt London (1936)
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seem to reheve symptoms, Most are better combined with a spa
régime.

Electrical Methods

Galvamsm 18 an ordary continuous one-way current  If mter-
rupted 1t causes muscle contraction It can be produced by a small
portable case with dry cells or from the mans by special apparatus
Of the two poles, the anode (or positive) 1s soothing and the kathode
(or negative) stimulating

Anodal galvamem always seems to be one of the most useful
methods m physieal medicine  Apparently 1t has some kind of
decongestive effect for 1t 1s a great reltiever of pain, especially m
cases of neuralgla A large pad should be used and a very small
current In the casc of the hands and feet, small nsulated baths
filled with water may be used  The polanty of the baths 1s arranged
by suitches, but in eases of pamn with or without cedema the positize
pole must be used A small tin electrode 15 dropped into each bath

used for re-educating muscles and for the treatment of the muscle
wasting scen in rheumatord arthntis  Circulatory difficulties are
sometimes helped by the smusoidal current The faradic and
sinusordal currents should not be used to replace active movements
Anodal galvamism is very useful in sciatica and 1s one of the few
things that help in osteoarthntis of the hands, especially the rather
ar . . i v LI
In i
th
at all

The galvamc current can also be used in the treatment known
as tomsation The continuous one-way current is used after the
pads covering the electrodes have been scaked m certain 10msable
substances The fact that the 1ons migrate winlst under the influence
of the current makes 1t possible to introduce substances mto the
skin  The sunbstance used must be put under the correct pole for
mstance, the negative or hathode 1s used for 10dine and the posttrve
or anode for histamine

Tonisation does well 1n non-traumatic osteoarthritis of the knees,
if used with jodine and sodmm salicylate, but the method 1s himrted
by the resistance in the tissues, the reaction with the tissues to form
non-iome compounds, and the fact that the 1ons are carned away by
the blood stream

Some guthors have a very high opmion of Instamimne 1omsation
as a vasodilator It produces urticaria at the site of appheation
wvhich lasts for sume tume Acwpuncture —\ sensitive spot 15
localised by a subfaradic test, a local 1¢ 13 injected, and then
a long necdlo s mserted mnto the sensitive spot The needle 1s
attached to the negative of » galvame apparatus and is mnsulated
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exeept for its termmal one-eighth of an inch. A current of thre
nulliamperes is passed for two mmutes. Sometimes the needle i
used without the current. The treatment is advocated for sciatica
1n those cases nhere the nerve 13 thickened and tender, and for case
of fibrositis

Faradism

Thirs 1s an induced carrent and flows intermittently, and only fo
very short periods of time It 1s usually “surged,” e g. it is gradually
raised in value and ther
gradually decreased, so tha
the muscular contractions
to winch it gives rise cap
build up and then pass to 8

Fia 271 Fia 260

¥ g 239 1
Faradic foot baths in the treatment of flat feet For comparison with Fig 239 12

his casc the eleetrodon are placed

helow the metatacsal erch and

the heel in onder to stunulate the
mtrinsie yuscleg of the foot.

The electrodea ure hero applied for stimulation

of the Jongitudinal srch. Oue electrode 18

apphen) to the motor pomt of titiahs antenor,
the other beneath the metatarsal arch

pertod of rest It should be used in cases of muscle-wastng ,““d lt;it
of tone as a prelinnary to active and supported active mo; en:lc::m,
but 1t 15 A great mistake to “flog” & tired prscle with [af:mzn >
especially 1f the muscle-wasting 15 due to arthntic wvoly .

This merely makes matters worse.
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It 1s very useful in effusions of the knee joint, especially 1f due
to a synovitis of unknonn or traumatic ongin  In this case 1t 15

to selected groups of muscles It 1s particularly indicated when the
back is bemng treated as the large groups of muscle respond very well
If time 15 not allowed for the museles to relax between cach **surge,”
fatague will set in, and the hest results will not be obtained

Labile faradism conssts of one fixed electrode the other being in
the form of a roller, and this 11 rolled up and down the body It 1s
used & great deal 1n ostecarthritis of the spine  If the pam 1s not
being caused by encroachment of osteophj tes into the intervertebral
foramma, labile faradism will almost entirely relieve the symptoms
This 13 perhaps one of the most successful applications of physto-
therapy.

Heliotherapy

Ultra-violet radiation 15 proeduced for use in medicme either by
means of the mercury vapour arc, the general carhon arc (the carbons
sometimes have cares of a different material), and for local action by
the Kromayer lamp

It seems hkely that ultra-violet hight has a general regulating
effect on the metabolism of the body, and that 1ts undoubted tome
value does not entirely depend on its power of converting ergosterol
into vitanun D. In addition to this 1t probably has o side-action
on calcium metabolism It 13 possible that this action 13 additional
to the action of the vitamin D on the absorption of caleum and
phosphorus  The stimulation of the shin, and the possiahty that
somte immune processes may be influenced thereby. 11 coupled with
a suggestion that reflex stnnulation of siscera may occur from
stimulation of the trophic fibres of cutaneous nerves We cannot
for the moment be sure whether either or both these suggestions are
Iikely or even possible

The Use of General Ultra-violet Light

Successive areas of the body are exposed to the light both back
and front, and the time of exposure is gradually increased. The
effect of this 1s tonic  The treatment appears to have its best effect
1n theumatoid arthritts, sometimes coupled with superficial massage
There 15 a good deal of climical evidence that 1t enhances the value
of gold mjections, and the fear that it will lead to the deposition of
gold in the skin and consequent staining 1s quite groundless  In cases
associated with secondary anemia ultra-violet hght 1s particularly
valuable

Some patients buy ultra.violet lamps and use them at home.
On one or two occasions patients have been scen in consultation with
weurd and ncomprehensible syndromes attributable to over-dosage
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except for its terminal one-eighth of an inch A current of three
milliamperes 15 passed for two minutes Sometimes the necdle s
used without the eurrent  The treatment 1s advocated for seiatica,
m those cases where the nerve 1s thickened and tender, and for cases
of fibrositis

Faradism

This 15 an induced current and flows intermittently, and only for
very short periods of time It is usually “surged,” e g 1t 15 gradually
raised m valve and then
gradually decreased, so that
the muscular contractions
to which 1t gives mse can
build up and then pass to a

Fia. 260

Fia. 259

Faradic foot baths in the treatment of flat feet

The electrodes are here applied far stimmlation

of the longitudinal arch One electrode 13

applied to the motor pomt of timalis anterior,
the other lieneath the metataisal arch

For comparison with Fig. 278 In
{lyss caso the olectrodes are pluced
below the metatarsal arv b and
the herd 1n order to stunulate the
inirimac muscles of the foot

period of rest. Tt should be used in cases of muscle-nasting and l":*
of tone as a prelmmary to active and supported active mot’cm‘(‘n f’
but 1t 15 a great mistake to “flog™ a tired muscle. with farad m:t,
especially 1f the muscle-wasting 13 due to arthntic mvolvement.
This merely makes matters worse,
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red rays. It is as well to remember that permanent pigmentation
of the skin may remain,

The Kromayer lamp gives the same type of radiation as the
mercury vapour lamp, but 1t 1s a tiny water-cooled burner which can
be lifted off the main machine The “face” of the lamp may be
used by passing it up and down over a selected area of the skin
The effect of the radiation can be mnereased by presung the lamp
surface hard on to the skm <o as to press out the blood from the
vessels  If held steady 1n one place erther “erythema” or “sub-
erythema’ doses can be given It exerts a counter-irntant effect and
gives nise to reflex dilatation of the deep vessels and so reheves pain
locally It is very useful mn fibrositis or in local areas of pamn round
arthotic joints  The troublesome “heel-pain” that some patrents
complamn of can be reheved by one treatment If an “erythema’
dose is deerded upon, the part must be covered with elastoplast I
moved up and down the paraspmal muscles 1t 1s generally referred
to as “Kromayer massage” and 1s probably the treatment of choice
mn ankylosing spondy htis after deep X-rays (Fig 261)

Colonic Therapy

A good many of the syndromes which compose the field of
locomotor disorders, and particularly those which make up the
rheumatic side of that field, are associated with patients of an obese,
lethargie and, in women, menopausal type Although not capable
of absolute proof, ehinmcal evidence scems to show that these patients
either have an unusual bowel flora, or that they absorb toxie inter-
mediate products of protein metabolism more easily than the healthy
person. The obesity and lethargy are often associated with a muddy,
sallow skin and a somewhat indolent mmd It 15 true that some
part of this make-up can be bettered by increasing the rate of tissue-
metabolism, but this will not necessanly be effective unless the rate
of exeretion keeps up

For this reason mechanical means must somettmes be used. but
the precaution must be taken that such means do not come to be
relied upon to the extent that personal mitative and energy are
damped A term must therefore be set on the duration and extent
of the treatment

The only method of emptying the bowel mechanically which
rehes to some extent on the patient’s own effort 1s the “Studa Chair”
treatment, and this 1s the treatment of choie  The best method of
preseribing this 1« to give three treatments spread over fourteen days
and then stop In smtable cases the results are excellent, a«1s only
to be expected, but control of treatment must lie i the hands of the
physicran, The treatment mvolves a good deal of muscular effort on
the part of the patient and should not be used for those of astheme
type or with marked vascular degeneration

Hyperpyrexia

. This form of treatment 15 usually carned out by means of the
Kettering Hypertherm or sumilar apparatus It consists of raising
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with ultra-violet ray, and which cleared up when the exposures
ceased, so that 1t may be as well to discourage the purchase of these
lamps for home use If the tonic effect only is required, a general
carbon-are lamp 15 to be preferred, its effect is more gentle, and
some heat 13 also evolved.

Blister Doses

Eidinow (1938) devised a method of mving intensive doses of
ultra-violet rays which led to erythema and blistering of the surface

——

Fra 261

Kromayer Paravertebral Mawage

The dark areas show the erythema resulting from

an mtensne appheation of tho Kromayer face.
Particularly useful m "

treated This treatment 1s rather drastic, and personal exl”ert’lelz“;:
is hmuted to cases of chromc and long-continued pal;n“;:;rc i
physical signs  In these cases the method may succee

else fails. .

The skin is immediately covered with clastopla e most
absolutely essential, or the patient may ccompl:ltlntcla‘St o Kot
distressing symptoms and retire to bed The elastorp The skan
o situ for & fortnight and is taken off by the dac :) 4 wath infra-
sometimes comes off with1t, and the part should be treate:

plast, and this 13
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the cases which come to the physician are unsuttable for manipulation
and the following groups are entirely unsuitable
(1) Spinal senile osteoporosis
{2) Any form of malignant disense, and arthritis of gonococeal or
syphilitic ongin
® * H PR
4
(5) has not entirely been
ruled out
(8) Some cases of osteoarthritis of the spie, especially those with
radicular pamn
(7) Casesn which decaleification of bone 1s & very marked feature.

A rased sedimentation rate 1s said by some to be a contra-
mdication  This unquahfied statement 13 probably not true, but a
raised rate should certainly be regarded with suspicion, and as one
strong pomt against mampulation It 1s not, however, decwsive by
atself

The two condrtions which, more than any others, render manpula-
t1on nugatory are the formation of osteopliytes and the contraction
of soft tissues, usually tendons ~ Osteophytes can usnally be visualised
on the X-ray if several views are taken and should not take anyone
by surprise  The contraction of soft tissues 1s another matter, as 1t
13 not always possible to be sure whether restriction of movement m
a Jomnt 1s due to this factor or to intra-articular or extra-articular
adhestons  This s a matter which frequently comes to the physician’s
notice, as the commonest type of case he sees 12 the flexton deformity
of the knees which remamns when a case of rheumatoid arthritis has
either been rendered symptom-free or has burnt itself out I the
texture of the bones 1s sufficiently sohd to make a mampulation
possible, the question of where the cause of the restricted movement
lies must be decided

The physician mampulates only three sets of jotats with any
frequency, and 1t 1s proposed to describe the manipulation of the
spine, the shoulders and the knees

Before undertaking any work of this kind 1t 1s well to watch an
expert at work for some time, and even then to go very slowly at
first The potnt to remember above all others 1s that mere strength
and brute force will accomplish nothing but trauma, the bones and
jonts must be carefully set at the correct angles and then a httle
movement at the correct time will provide a sufficient r2s @ tergo

Landmarks for manipulation are mmportant A very sumple and
apparently adequate way of finding out the approximate spinal level
15 to take the following as landmarks

Spine of scapula—D3-4 spines
Inferior angle of scapula—D7-8 spines
Highest puint of ihiac crest~—L3-4 spines.
Posterior superior tac spine—S3 spine
The spinal cord ends at L1, and the spinal theca ends at S3
The indications for spmal mampulation have mostly been dealt
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MANIPULATION-—EPIDURAL INJECTION—SERIAL PLASTERS

Under certain conditions, manipulation of a joint or joints is the
only method by which 1mprovement in joint function or relief of
pam_can be achieved This has been recognised more and more
within recent years. It behoves anyone, therefore, especially n-
terested 1n rheumatism and locomotor disorders to study and learn
all he can of the movements to be expected 1n jomts under normal
crrcumstances at different ages, in order that a yardstick may be
established by which to judge whether or no a joint is moving in the
normal fashion and at the correct range. When this has been mastered,
howerer, it cannot be applied indiscrimmately, and the best criterion
ultimately 15 to judge a joint by comparison with 1ts fellow of the
opposite side, 1f 1t be sound. In spite of this, the knowledge so
acquired 1s essential if joints are to be moved under an anwesthete,
The following principles govern mampulation of any and all jonts:

1 No jont should be mampulated until a thorough course of
physiotherapy and active and assisted movements have been given,
and no further improvement is being gained.

2 In cases where arthritis has been a factor, it 1s unwise to
mampulate whilst tenderness and muscle spasm can sl be detected.
Thus rule 1s absolute only for the general practrtioner, the expert may
on many occasions manipulate a joint which is still the site of active
arthnitis, but the knowledge, skill and judgment which enable this
to be done cannot, unfortunately, be imparted in a book.

3 Manipulation should always be accompanied by massage and
stretehing of the musele groups concerned, both the agomsts and the
antagonists

4 The actual mampulation should never be carried out agast
time It takes a careful man 30-40 minutes to manipulate a spme
and it cannot be properly done in less A great many mampulative
failures can be traced to an urge for spced It stands to reason that
no one can undo 1n ten minutes processes which have taken months
or years to build up,

5 Cases which show great restriction of
manipulated mn stages The great Sir Robert
that one movement of a joint should be restoret
cases

6 The after-treatment of manipulated joints is as imp?r'ﬂ'“: ::
the manipulation 1tself The man responsible for the b ‘m
should supervise the after-treatment himself. He is the only md‘ o
who knows the target he set himself, and who can therefore Judg
the progress being made.

Ir’)erl?ups the most successful types of case are those of tr‘r}ugl‘f“;i_
orgmn, which come into the purview of the orthopeedist. Many

606

f movement should be
Jones took the view
d at a time in these
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and repeated with the upper thigh flexed to varying degrees, It
generally called the “pelvee twist ™

While on the side eircumabduct the upper shoulder to its full
range
Wuth the patient prone fix the nibs on the right side with the left
hand at different levels and pull up the night antenor superior spine
towards you. This tends to free the costovertebral yomnts  Hyper-
extend the lups holding the Iumbosacrat joint with the other hand

Flex the knees and rotate the hip jomts by moving the foot
sideways

Repeat the mampulation for the dorsal spine on the other side
from the right-hand <ide of the table

Repeat the pelvie twist and the arcumabduction of the upper
shoulder with the patient on lus left aide

Sit the patient up (with the consent of the anasthetint) and forerbly
flex the whole spine  Thts 1s the most difficult manceuvre to do
with success

In any case of doubt manipulate the feet at different levels

Thi~ represents a. complete mapulation for all ordmary medical
purposes  Certam special orthopadic moyements are omitted these
are hest left to the orthopxdic wurgeon

It has always seemed benefieral to do a full mampulation in most
medical cases  Tn a case of pertarthntis of the shoulder, for mstance,
lack of movement and “adhestons’' are often found i the ecervical
spine, and indeed other parts of the spine  Failure to mampulate
the feet results in some disappomntimg ~pthal mampulations  An
Important point 1s to try to put traction on the parts berng manipulated

Lateral movement of the spme 13 rather lmted and usually
accompanied by rotation Special manceuvres to produce lateral
;nc‘wemcnt have been suggested from time to time but are not very
helpful

Epidural Injection

‘The theory which lies belund this form of treatment 1s, that of the
epidural space 1 filled with fluid under pressure, small adhesions
along the exit of the nerves from tis space will be ruptured and pan
alleviated

The sacrococeygeal foranten (iatus sacralis) 15 situated at the level
of tacral 5 The spine of 83 15 usually absent and as the lanunz do
not coalesce medally a gap 1s left, bounded on each side by two
downward projecting processes, the sacral cornua  These are the
landmarks to the wnferior aperture of the sacral canal It 15 through
thiy aperture that the njection 1« made

Techmque

Some awthors bave sugge-ted that this method can be used 1w
Out-Patient Departments This 13 most unwie and should be
discomaged, The pattent should be admitted to hospital the day
before, and an enema <hould be admnntered

40
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with mn the text The main ones are: (a) A spine which is stiff and
painful without any known pathology. The presumption here 1s that
the stiffness 1s due to periarticular and interfascial adhesions. (b) A
spme of the same type which is giving rise to seiatica and girdle pain,
The chapter on Sciatica deals with the question of excluding a
prolapsed nucleus pulposus, In these cases mampulation has been
known to lead to paraplegia from cord pressure  (c) Cases of osteo-
arthritis of the spine without marked osteophytes. (d) Cases of
postural deformity of recent standing where 1t 15 intended to use
plaster. (e) Some cases of recurrent lumbago. (f) Some cases of
ocapital neuralgia (g) Some cases of unknown origin, generally
labelled sacro-hac strain or lumbosacral strain.

Method

With the patient lying supine and under anwesthesta, each thigh
1s flexed 1n turn, and with the knee also flexed, and held in one hand,
the foot 15 pushed and pulled sideways, so rotating the head of the
femur Continue 1° o L 11151
with the thigh anc s with
the body. Take t highs,
rawsing the lumbar and dorsal spines wew ou tne e 1ix the
pelvis by downward pressure, Tt T ket
thighs as far as possible and tt
these movements deep knead t
agamn  Straighten the knees . .
pressing gently on the knee joint. When straight move slu“!y n
flexion and extension until the best possible movement is obtained,
and test for lateral stability

Press with some force on to the chest and at the end of a deep
inspiration suddenly release.

Take each elbow 1n turn with one hand and with the other rotate
the humerus 1n the glenoid fossa, gradually raise and rotate the arm
as you do so, until it hies mght round the neck. Check that this
movement 15 taking place at the glenohumeral joint, and also that
the scapula is mobile in the chest wall.

Pull the patient up the table so that the head 1s over the edge.
Holding 1t with both hands, rotate it fully in both directions. i

Holding 1t with one hand, and with the other round the nccl\:
bend the neck sideways in both directions, holding the spine §lcnd)
at various levels Fully flex and extend. Keep a l}ttle tension on
the spine all the time. Turn the head 45° in each direction 1n turn
and extend the head half-way between ordinary extension and side-
ways bendm, )

Wath the patient on kis right side and the upper leg hanging O‘Iﬂ'
the edge of the table, slightly twist the spine by pulling on the \}nf ]er
arm. Holding the upper shoulder back with one hand, give a fair'y

» o - '-= -~ a3 to twist the spine further. As an

y be placed across the upper buttock

the same time pushing the shoulder
ment and should be done carefully

aWay. Lls I8 4 pubeliun myeel



APPENDIX III
TECHNIQUE OF JOINT AND MUSCLE INJECTIONS

The techmque of jomnt injections 13 approximately the same as
the techmque of asprration, except mn those very unusual cases where
the 1njected solution 13 mtended to reach a particular place in the
Jomt  In these cases a special techmque will hive to be adopted to
suit the eircumstances

The danger of infection of the joint must always be borne
mind and thorough aseptic precautions are necessary — The procedure
can be a very painful one and local anzsthesia should always be used
Novocane should first of all be mnjected intradermally to make a
wheal at the spot where the needle will penetrate It 13 as well to
wart a moment of two until the anwesthetic effect 1s obtained, when
the needle 15 plunged through the area alrcady marked out, the
nevecaine bemng injected as the needle penetrates It p¢ mmportant
to anwesthetise the synovial membrane, which 15 very sensitive It
15 not as a rule practicable to use the same ncedle for the aspiration
a3 for the local anmsthetic The needle for aspiration should be of
a wide bore as 1 pathelogical cases the fluid 1s very hable to clot
In the course of aspiration the skin should be pulled back and the
needle mserted so that the track may be obliterated afterwards
After aspiration, the jonts should be tightly bandaged to prevent,
if possible, the recurrence of the effusion, but not so tightly as to
nterfere with the cireulation

Sites for Aspiration
Ankle —The needle should be mserted in front of the internal
malleolus
Knee —There 15 & farly wide chotee here  Where the effusion
1 large 1t generally seems better to go through the mfrapatellar space
on erther side, but where 1t 15 small, and especially m those cases
where synovial proliferation 1s a marked feature, the suprapatellar
pouch 1s preferable
ip —This 1s the most difficult jomnt to aspirate The eastest
approach 1s from a pomt one mnch above the great trochanter in a
vertieal ine It 15 a good thing to outlime the great trochanter
with a skan pencil and then to draw a line upwards towards the ihac
crest and take a pomt one inch along this ine  With the patient
supine the needle, after local anwsthesia has been carred out, should
be dniven 1n at night angles  This should it off the capsule of the
Jont and 1t has always scemed the best and eastest method of
approach, The needle must be kept exactly at right angles  Most
text-books, however, say that the point to take 13 one inch below
Poupart’s igament mmmediately lateral to the femoral artery
3%

611 a
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The slun over the sacrocoecygeal foramen and its netghbourlicod
should be washed with soap and water, painted with pictic acid and
covered with a stenle dressing  Sodium amytal gr. 3 should be
given to ensure a good mght

The injection should be done under general ancesthesia m the
theatre, and the skin agamn painted and covered with sterile towels
With the patient on g face the two tubercles descrtbed are identified
and a Howard's lumbar puncture needle is pushed mto the hiatus
Shghtly tilted forward for the puncture the hand should then be
dropped to allow the needle to run forward into the epidural space
Having withdrawn the trocar a stenle syringe 15 fitted on to the
cannula and suction made to be sure cerebrospinal fluid is not with-
drawn A two-way stopcock 1s fitted to the syringe, which s con-
nected via rubber tubing to a ean contammg stenle normal saline
The amount to be mjected 15 the subject of some controversy and
must be judged to some extent by the degree to which the pressure
(as Judged by the difficulty of injection) mses It is seldom good
policy to put 1n less than 300 ¢ ¢ and 300 ¢ ¢ 1s often requred, The
needle 15 withdrawn, and collodion applied. Anyone who has once
seen an epidural abscess will agree that nothing less than the above
precantions 1s wise,

This treatment 15 mostly nsed for seiatiea of unknown ongin, and
often 1 conjunction with manipulation

Serial Plasters and Splints

Sertal plasters have come into their own in recent years. They
are much used by physicians especially in rheumatord arthritis and
for the knees

The knee (and the lup and ankle, if desired) is put into the best
position obtamnable, and a light plaster-of-Paris case apphed. After
3-4 days this 13 taken off, and 1t will be found that swelling and spasm
of muscle has abated a good deal ~ The limb is put through its passive
movement to the permussible extent If the position s still un-
satisfactory another plaster 1s apphed for 3-4 days The same
process can be repeated, and as soon as a satisfactory posnfwn[ llsl
assured the plaster 1s ““bi-valved”” and the hmb put through its u1
range every day At the same time the muscles may be exercised
with nuld faradism until the patient can make active movements

Dlaster slats are often used for arthnitic hands and wrists, Four
or five lengths of “Cellona™ plaster-of-Pans bandage are doubled “Ilt)

one on the other until 2 prece of the required length 1s o[btmne(cll
15 then dipped m water for four seconds and applied to t 1clhan | and
wrist and moulded on untilit sets  Thes is bandaged on to the paty
at mght, and 1t is really amazing how effective 1t may be. that
Splints are avalable in many forms, but it always seem; t;rl
plaster 15 preferable for the physician, as it can be exactly adap!
to hus requrements in many cases.
If fu(r]ther mechanical help 1s needed, 1t 13 wise to consult an
orthopedist

and
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muscle The needle 1s inserted at this pomt and pushed forward
at right angles to the skin At a depth of about 5 cm. bone is usually

Fio 2062

Surfaco marking of the pynform muscle, the
perpendicular 15 three.quarters of an mch long

reached The needle 1s shightly withdrawn and 10 c.c. of 1 per cent,
procaine 13 slowly injected In cases where the pynform muscle 1s
at fault the seiatic pain will he reheved for several hours
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Wrist.—The head of the ulnar should be carefully outhined and
the needle driven in just below this on the dorsum.

Elbow.—The best point here 1s between the coronoid process of
the humerus and olecranon process.

Shoulder —Thus 1s best approached from the back through the
deltoid muscle.

Other jounts offer httle difficulty as they are superficial,

The same sites are used for the 1njection of air when it is intended
to take an arthrogram.

Technigue of Injection of the Scalenus Anterior Muscle

It 15 as well to have the patient lying on his back with the head
on a small pillow. If the injection is given sitting up these patients
sometimes famnt,

Turn the head away from the side of the 1njection, and palpate
the Iateral border of the sternal head of the sternomastoid muscle.
At the same time the forefinger 1s placed about three-quarters of an
inch laterally and the clavicular head of the muscle is pushed medally.
Press downwards and backwards fairly hard behind the clavicle until
the belly of the scalenus anterior can be felt. Follow the course of
the muscle upwards for one and a half inches, and inject about 5 c e.
of a stenle 1 per cent procane solution. This solution is prepared by

adding ~ - * 100 ¢ c. saline. If adrenaline
1s used 0-5 ¢ ¢. will be sufficient for
the abc made on the needle before

mjection to prevent the solution entering the vascular system.

Dufficulties —The stellate ganglion hes at the level of T1 on the
neck of the first mb. If 1t 15 njected by mistake Horner’s syndrome
may appear {mtoss, enophthalmos, ptosis, absence of sweating, and
conjunctival injection). Tlns generally disappears m about an hour
The phrenic nerve may be injected, or the brachial plexus may be
affected  Either or both will recover 1n about the same time. X

Procaine mjection of the scalenus anterior 1s partly diagnostic
but sometimes therapeutic, and 1s used for separating out lesions
such as the costoclavicular syndrome, cervical mb, the scalenus
anterior syndrome and acroparasthesiz.

Technique for the Injection of the Pyriform Muscle

The njection 1s carried out with full aseptic precautions. T:w
best position for the patient 1s to lie on the unaffected side with the
upper thigh somewhat flexed. .

PpTIle u%pcr border of the great trochanter 13 outhned with & i‘;kiln
pencil, and the posterior superior 1hac spine is dentified and m;x'r e A
The two points are jomned. From the mid-point ;.Of this mfl s
perpendicular is dropped at nght angles (see Tig. 262). pne an 2
balf inches down this line marks the site of exit of the sciatic n'enh
from the pelvis. A point shightly above this A(tbree_-quarte;s of zfq;;t;n
down the perpendicular) marks the site for injection of the pyri
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MUSCLE NERVE TESTING

Tor this technique one electrode 1s applied to the part of the
muscle where the nerve usually comes nearest to the surface, this 1s
called *the motor point™; the other to some mdifferent arca such
as the back., Eather the faradic (induced) current or the galvame
(continuous) one-way current may be used.

If the galiantc or battery current 1s used either the anode or the
kathode may be apphed The contraction which occurs on closing
the circuit with the kathode placed on the muscle motor nerve point
is greater than that which occurs when the anode 13 used (K CC >
ﬁ(;‘ C.) At break, the opposite state of affairs 15 found (AOC >

K 0.C.).

When the so-called “reaction of degeneration” (R D ) 1s present
1o reaction 1s obtained to faradism, and the galvanie polar phenomenon
may be absent or reversed (eg ACC>KCC) This galvame
contraction 13 slow and “worm-like” Sometimes the greatest
reactton 13 not over the motor pont but over the tendon of the
muscle  These findings inchcate nerve degeneration, and are said
to be due to stimulation of the muscle itself ~ If only part of a muscle
has degenerated, “partial R D ” may be found

AVhen some skill has been acquired 1n this technique 1t may be
found more accurate to employ the bipolar method, using two small
electrodes and putting them both on the muscle to be tested at
different ponts Ths localises the stimulus to the muscle being
tested, and so excludes the ““group reaction” sometimes obtamed by
the other method

Two other types of reaction oecur, the “myasthemc” reaction,
when the musecles respund normally but tire very quickly, and the
“myotonic” reaction, when contraction oceurs 1n the usual way but
relaxation 1s very slow

Chronaxie

If the mimmum voltage capable of producing a contraction is
apphed for a tune to a musele and 1ts value ascertaned, this value
3s termed the rheobase for that muscle Chronaxie 13 the fime during
which a current twice as great as the rheobase must flow through a
tissue to set up activity (Samson Wright, 1942) The chronaxie of
frog’s skeletal muscle 15 0 3-0-9 m sec

Following section of a motor nerve, and when 1t has completely
degenerated, the chronaxe of both muscle and nerve 1s said to rse,
A long chronaxie mdicates a slowly acting tissue, hence the *“worm-
Like” contraction previously mentioned as part of the R D. state.
For the same reason the short faradrc stimulus 15 never so long as the
chronaxie and so produces no contraction

REFERENCE
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OPTIMUM POSITION FOR ANKYLOSIS

In many of the conditions dealt with in this book the problem of
ankylosis becomes of great importance. The question of the optimum
position will have to be considered some time before the neceswty
anses, The following table gives the positions which are best and
most convement for the patient.

Ankle.—The best position here is at a nght angle and 1t is
important to remember to keep the ankle in line with the leg.

Knee —About 5-10 degrees of flexion secem to give the best
result In some cases the knee is ankylosed in a state of complete
extension This has always seemed to have some disadvantages.

Hip —1It 1s quite evident that the best position for sitting will
be the worst for standing and vice versa  The best that can be done,
therefore, 1s to try to strike a switable compromise; about 15 degrees
of flexion allows the patient to sit with some comfort and at the same
time to get about fairly well. The hip must be abducted to some
extent and 1t 13 convenient to have a lttle external rotation.

TFrist —A hittle dorsal tilt 1s convenient.

Elbow.—The mportant point here is to have a postion which
allows the hand to reach the mouth, even if this 1s done only with
difficulty  The best position for $his 1s just more than a right angle,
about 100 degrees The position must be carefully reviewed if the
radio-ulnar joints are affected In this case the best position is
half-nay between supmation and pronation.

Shoulder —This should be in a position of slight abduction and
an appreciable degree of flexion.

014
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soneryl, 3

Morphme ami dernatives, 372, 581
dilaudud, 499

midon, 372
Saieytates group —
aepirm, 373
calciumn aspirn,
gunacal cnl'bunata 273
salol, 3
P zalxrylake. 318
tab codewns co,
emchophen (ntnphan}. 373, 478
Anatomy, apphie
Ankylo;gag .pond,nm, 15, 117, 181,
Anky loms
Arkey huﬁgoumomng, 611
Anticoagulants, 148
beparn, 118

303
diagnons and differential disgnons, 162
dysenteric,
gonococcal, 2, "ss1
hypertrophie, 305
wfectrver 121, 171
menngococcal, 305
metabolic factors, 222
mutilans, 285
neuropathic, 381, 307
non sproific, 182
occupationsl, 326
pathology,

meumatoud
209,
punlogy,
bacteral m{ectmn. 215
diagnows, 238
endocrine factors, 221
shoulder jomt, 52
spinal spophyseal, 493, 547
streptococeal, 4
surgery of, 252, 340
synovial flnd values m, 39
syphilitic, 2, 381, 385
nsserso-sacral, 483
tubereulous, 2, 288, 388
vanents of rhoumato ayndrome, 25¢
weight bearing and ncidence m, 2
Arthrodeas, 283, 350
Arthrokatadyss, 173
Arthropathy, psoriatie, 287

1, 2, 133, 148, 155, 167,

817



APPENDIX VI
CERTAIN NORMAL BLOOD VALUES

Serum calctum—10-11 5 mg. per 100 ml.

Blood cholesterol—100-200 mg. per 100 ml.

Serum acud phosphatase—under 4 Gutman units,

Serum alkaline phosphatase—adult, 4-14 units; child, 6-20 units.

(King and Armstrong.)

Blood sedimentation rate-—normal distance at end of the first hour,

2-8 mm.; at end of second hour, 8-16 mm.

These are the normals for most standard methods, The different
methods are not comparable where abnormal values are concerned.
The Westergren method 1s commonly used. It is considered by some
authors that the normal figures vary in the case of males and females.
Personal expenience leads one to doubt this and, therefore, separate
figures have not been given for the two sexes.

Fasting blood sugar—75 mg. per 100 ml.

Blood urea—20-40 mg per 100 ml.

Blood uric acid—male, 3-3:8 mg per 100 ml,; female, 2-3-5 mg.
per 100 ml,

(See chapter on Laboratory Methods )
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A Anticongulants, huradin, 148

Abscess, cold, 391
Accessory bones, 91
Acetylcliohne, 258
Acrocyanosis, 633, 583
‘Acrornegaly, 303, 331

potassium oxalate, 148
sodium citrate, 148
Weltmann, 241
Westergren, 148, 411

Antiphlogistine, 596
Antipyrine, 372

Acroparmothesia, 504 Aolan, 356
Acupuneture, 509 Arteries organio dxraso of, 573
Adiposalga, 4 Artentus,
Adiposis dolorosa, 20, 307, 423 Arteringraph,
Adrenaline, 612 ,\mnusclem«l-, 250, 309, 573
Agglutmahon tests, 162, 241 apophyseal, 49

i

Agranulory toss, 272
Aleohol, vasdilator, 581
Alkaptonuna (1 arthritis), 310, 407
Allantom, 463
Allergy, 217, 411
Allonal, 455
Amino-acids, 224
eystme, 234
glutathione, 224
indol, 224
methionine, 224
taurme, 223
Ammomum chloride, 423

chromic, 2
dyrentenie, 133, 381

Arthrectomy, 473, 501
‘Arthntides, speaific, 331

and proriasis, 287

and urethnitis, 257

cardrac lesions, 245

complications of other diseases, 398
climacterc,

deformans, 303

, 305
diagnosis and differential duagnosis, 182

05

metabolic factors, 222

., 285
neuropathic, 381, 307

Anermia, Jeuco. 2, 457
microéytic, hypochromic, m e
secondary, 153 dysenteric, 397
Anclgemc drugs, 253, 372 gonococeal, 2, 381
Earbltum’u  group, 312 hypertrophuic,
allonal, infective 121, i
amytal, o meningococcal, 395
evipan, 372
medunal, 372 mutilans,
nembutal, 372
pentothal, 372 non apecific, 182
phenobArbxtune, 207 occupational, 326
seconal, 3 pathology, 231
sonery1, premmococcal, 393
Morphine. and dernatiues, 312, 551 purulent, 381, 394
dilsudid, 4

papu.\erme. S
Phenazone group, 372
sntipyrine, 372
phenacetn, 372
pyramidon, 372
Sateylates group —
nspirm, 373
calerum aspinn,
guaacol cnrhunate, 313
salol, 373
sodium salicylate, 373
tab codeine co, 373
emchophen (ubophun), 373, 478
Anatomy, applied,
Ank)los},ng npondylm:, 115, 17, 181,

Ackylosia immumng, 61t

radwlogy i, 166

Rerter s, 406

theumatoid, 1, 2, 133, 148, 155, 167,
stiolo
bacterial mfcctwn, 215
diagnosis,
endocrine factors,
shoulder joint, 52
spinal spophyseal, 493, 547

streptococeal, 400

surgery of, 282, 340

synovial fluid values i, 39

syphititie, 2, 381, 385

transyerao sacral, 483

tubereulous, 2, 288, 383

vonants of heumatowl syndrome, 284

bearing and maidence i, 230

m

Annulua fitro Arthracdocms, 25, 310
Anhcoag\ﬂnnu ¥y Arthrokatadyss, 173
hepann, 148 Arthropathy, ponatic, 287
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APPENDIX VI

CERTAIN NORMAL BLOOD VALUES

Serum caleium—10-11-5 mg. per 100 ml.

Blood cholesterol—100-200 mg per 100 ml,

Serum acrd phosphal, 4 Gut

Serum alkaline phosphatase—adult, 4-14 umts, clnld 6-20 umts.

(King and Armstrong.}

Blood sedvmentation rate—normal distance at end of the first hour,

2-8 mm.; at end of second hour, 8-16 mm.

These are the normals for most standard methods. The different
methods are not comparable where abnormal values are concerned,
The Westergren method is commonly used. It is considered Ly some
authors that the normal figures vary in the case of males and females
Personal experience leads one to doubt this and, therefore, separate
figures have not been given for the two sexes.

Fasting blood sugar—75 mg per 100 ml.

Blood urea—20~40 mg. per 100 ml.

Blood uric acul——mule 3-3 8 mg. per 100 ml.; female, 2-3 5 mg.
per 100 ml.

(See chapter on Laboratory Methods )

616



INDEX

D

Dactyliti, tuboreulons,

Darop and cold, ehoes ot 125, 186, 364
Decalerfiention, 143, 167
Definition of the n.eumm duseases, 1
Dformites, 21,

adult,

c(mgvmtal

mfantide and Adolﬁscent. 173

presention of, 280
Degenerative yoint dusense, 303
Dental ifection, X ray cnterion of, 133
Depropn (deproteunused tissuo extract),

Dercum’s Discase, 20, 307, 333
Dcrmlhm exfolatne, 273
ol &
Dzrmutomyuqm 423
Diabetes mellitus, 246
Duathermy, 339, 359, 503, 595
Dicoumarn, 583
Duet, 125, 199, 248, 331, 372, 453
Diet an nrcwory food factors—
Bema
cor Iner o, 250, 438, 460
Ralibut I cr oil, 254
Mermite, 250
3ultis st peliets (B D H ), 250
Digitalis Pyedeation, 199
Diaudud, 233, 4
Diol

Disottium monoplenyl phosphate, 153
iurctios, mercureal, 423, 475
Drugs for velef

Tugs for zelief of pain, 253

See also Analgenic

APC Tablets, 253

aspirn, 253

dilaudud, 253, 4

Fmpn’m Co (n W x oo ) 233

Ppethudun

Vegenin 208

thiohustamune, 253

Jor Tocal apphieation

Azochloramid, 253

Tiengué s Balsam, 233, 500

methyl salicylate (o1 of winter-groen),

ol of w.nmgmen andjor turpentine, 253
Drugs for tonue treatment, 253 i

arseme, 253
caleum glucnnute. 253
Wafers (PD & Co ), 253

mith Ostelin D (Glavo), 253
\ron a3 Fersolate Tablets (Glaxo o). 233
yon ue Tablod Blaad's Pill, 253
ptam Teparations, 233, 153, 360
uplays Somdvoree o, 523
Dupuytren’s

Contracture, 121
E

m massage, 5

ynu\ml 19, 31 339
564,

Effleura,
Eftusons, &
Elustoplast,

619

Electrical treatments, 509
Electrocardiogram, 196
Electro-encephalograph, 206
Electrom; ograph, 22, 525
Embolectomy, 5
Embulism in hmb arculation, 579
pulmonary, 5
Endocarditis, bumml 405
Endocrimne factors, 221, 306
paathyroud, 221
a1

suprarenal glands, 222
thyroud, 221, 308, 8
Entron (vitamin D preparation). £20, 6, 229,
Ep\durnl imyection (normal saline), 609
Epiphysis, sbpped, 185
Epistaus, 194
Erosvo change, 166
Erythema annulare rheumaticum, 194, 30
(Frontusprece)

multiforme, 194, 301

notosum, 104 (Frontispiece), 301
Ery throeyte seddumentation rafe, 411
Ery throm¢ lala, 333, 535
Etipan, 499
Exammnation, phyacal, 8

method of recnrding, 28
Exeroses, remedhal, 2

1 bed, 247, 604

Faradim, 338, 600
Felty ¢ Syndrome, 266
Fersolate,
Fever, Arllﬁcml, 207, 384
cerebrospinal, 3%
malonal, 106
rat bite, 403
scarlet, 400
typhod, 411
u.mlulanl, 399
, 302
Fibrmeud degeneration, 297
Fibrnolysin, 41
Fibroaitic lesions, 495
Fibroutis, 4, 115, 307, 362
wtiology and pathology, 362
of the back, 363

classification, 362

definition, 362

head and neck, 362

infection i, 36

lurabago, 370

neuritis, 370

panmculitrs, 307, 362, 371

penarticular, 362

of Plentar faacie, 363
pleurodymia, 3

Drophyiactic, §o
sychoneuratic,

kman’s thears, 362

trauma in, 363

treatment, 367
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Arthroplasty, 283, 340
Arthrotomy,

Arhculauom \.cr!ebrul 64
Aspiration teehnique, 611

MEDICAL DISORDERS OF

Azochloramid, 253

B

Backache, 130, 502, 530, 540
Bactenial endocarditis, 570
nfection, 214
BactcnologlchlAn\esuguhons 161,187,214
Balncotherapy, 370, 59!
Barbiturates, 207, 372, %00
Barometric pressure, 124
Bee vonom, 263
Beer's law, 158
Belladonna tincturs, 239
Bell's Pelsy (facial nerv), 421
Bemax, 2
Benadry, 33
Bengué's Balsam, 233, 500
Bergome‘sﬂppumt\n(rhythmmmyolmph),

Bermoleu Cabnet (most heat), 596
Buochemical tests, 256, 45
Bismuth salicy late, 277, -m
Blaud's Pills, 253
Blood, accessory, 91
cherustry, 244, 455
dy serasias, 278
picture, 183
sedmentation rate, 147
transfusions, 230
uricaeid estimation, Folin’s method, 156
values, normal, 616
Bodenham's splnt, 282
Bone, medical diroases of, 443
new forration,
ossification of, 50
Bornhslm Disease, 363
Brachial neuralgia, 508
causes, 507, 51
neuritis, 369
treatment, 517
Brucellergn” (protein. nucleate solation),
9

shoulder, 61
Bursitis, 362, 427

c
Cajsson disense, 33, 423
Caleancan bone, apophysitis of, 419

THE LOCOMOTOR SYSTEM

Caleiferol (vitamn D,), 229, 255, 458
liquor

Calfication, 174, 177, 451, 644

Calcemosts, 417

Caleum-1on conccntration, 154
cascmato, 455
chlondo (reagent), 242
collowdal, with ostelin, 233
gluconate, 453, 5
gluconn-gn]acto-g]uconate, 269
mtravenous, 453
Inctate, 433, 458
metabohem, 225, 448
ortho-1odoxy benzoate, 256
phosphute. 542
serum, 1

272

(and sodmm) chmulphm,
Wafers (P. Co ),
Camphor m]cchoh, 605
Carbachol, 504
Careinnmatosis, 457
Cardiac lesions, 193, 24%
Carmine alum lake, 450
Cartilage, artreular, 32, 43
caleification m, Joss of, 166, 177
loss of, 166, 177
metabolism, 32
nutrition and growth, 32
semilunar lmen,sny, 54
Cawvitation, 178
Cell counts, 35
Cellona (plaster of Paris casing), 610
Cellulitss, 4
Cerebrospimal system (reference), vis
Chuulmoogra, 278,
Chermeal myestigations, 154
Chemotherapy, 263, 393
Chiene’s Lines, 53
Chloral, 207
Chondrottic acid, 224
Chondro-osteo-dystrophy,
Chorea, =tiology and puumlagy, 205
treatment,
Chronasre, 34

blonde (Nup

Cmehophcn (stophan), 373 478
Classification, Gloser's,
International, 3
Royel College of Physiians, 2
Clmcal exarnaton,
Coagulation us!. 2“
Coceygodynu
CodefrfﬂoTab Co . ‘.‘.vﬁ 373
Cod-liver oil, 250, 458, 460
Colchucino tablets, 476
Colitis, ulcerative, 400
Colome therapy, 603
Conjunctivitia, 383
Consangumity, 329
Convalestence, 199, 2 P
Cortin (suprarenal extrntt). 222

Cushing's syndrome, 3:

Cutaneous tnchophyndcs, 163
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Tnjection treatment, procame and adrena.
hae, 812

prostigmine and physostigmmne, 250
quinmne, 495
Salyrgan {mexsalyl), 475
sodium snhcylaoe and 1odide, 500
soluttons for, 6
sterile rilk, =y
techniques, 611
Trichophytin, 164
Tuberrulin, 446
vitanun B, 520
Tosubn, 250

chock, 25
Taternafional Classification, 1

ague,
Iatertrochanteric line, 53
Intervertebral discs, 63
degeneration, 314
Intracellolar  antigen-antibody  reaction,

|
i
Todex, 503 i
Todudés, 373
Todne, 262
deficency, 460
thry ovne and di ctodotyTone, 262
Xomsamm, hmnmme

Intss, 245
Ischerma in lmb ewrculation, 579

3

Jnmdxce, costor ertebral, 77
induced, 263

aspitation of, 611

cartilaginous, 42

canaty, 31

Chm-coc'. {diabetic neuritis), 166, 183,

coste tzmunm, 7
cottovertobral, 77
Clutton's, 355
debridement, 340
depenerative, 303

manipulation af, 280, 60
mmmpophnlnngoal 50 170, 238
0d phalan ngeal, 2
Physiology of, 3
sarro e 75, 362
septie, 183
shoulder, 45, 521
Fynoval; 4
:Kph:lu, 385

umb, metac
nubmulou?:m Soar 420
WTist, 4

K

Kebn test for syphils), 162, 385
Kaolin and gly cerin,
Keratosis blu:mnrrhag\u 3
Kestner and Plaut test in oheuity, 333
Kmetograph, 557

ock kmees, 322
mayer lamp, 358, -MB 530, 602
i Disease, 419
Kyphosss, adolescent, 120, 452

Laboratory fndings, 146, 476
Laminectomy, 5

Lascgue test, to. 450

Leontiasis ossea, 438

Lesions, papalar or urticanal, 194
Leucocsdin, 41

Lems, bir Thomons, puin, 16
Ligawmrats, crueate,
atelle, 34

Limtation of mo ement, 21
Lipindol injection, 16, 333, 603
Lithium carbonate, 157
Locomotor nouroses, 428, 539
Loose hoties in
Lugol & sotution, 433
Lumbag, 1, 4, 117, 370
Lumbar-thse syndrome, 483
Lumbarsation, 78
Lumbosacral angle,

plesus, 479
Lymphadenopathy,
Lymphogranuloma \enereum, 402
Lymphopathia tenerca, 302

70, 549

2

245

M

Mack Sir James,
reflox, 538

Malnutntion, 186

Mantoux test, 259

Marroite, 250

Massage, general superfloal, 252, 371, 594

spray, 185, 598

Medunal, 499

Meningacoeeal septicamua, chranic, 306

Menopause, physiological and artificial,

Mester Test, 243
Metabolie factors,
carbohydrate, 52
creatmn,
plasma protemn, 223
protem, 223
Metaphysics, extracapsular, 90
mtracapsular,
Metatarsal arch (descent of), 563
£ Methylacetylcholue, 578
Morphine, 372,
Morquio's smdmme, 183, 329
Mortality statistios, 98
Movement m synovial joints, 41
Lmtation of, 21
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THE LOCOMOTOR SYSTEM

Fletcher, E
Analysis of 1,000 cases of chronto rheu- Hemsioporghyrmura, 08
matism, 133 Hemolysin, 4 ’
Anaiysis of 1800 cases ot infection, 36
diseases, 1 189, 303 o B
Analysis of 000 casns of " y 402

arthntis, 129

Fluorasis, 417

Focal mfection, teeth, bowel, tonsils, 132,
142, 363, 374

Foot, 60, 553

Formol-gel reaction, 243

Freiberg's Syndrome, 419, 554

G

Gall bladder infection, 145
Gangla, 42
Gastro-intestimal complications, 245
Gaucher's Digease, 103, 4
Gemto-uriary ln(ectnon, Tas
pelvic sepais nfection, 145
Glover's classification, 1
Glucose, intrarénous, 274
‘metabolism,
tolerance test, 161
Glycerin and beltadonna, 500
Goutre, 460
Gold therapy, 154, 264, 446
contra incications, 268
pharmacology, 266
‘Ppreparations, 269
caleium aurothromalate, 271
coltoudal gold salts, 208, 274
collondal, serum test, 163
Crisalbine, 27
gold and Sodam {hiosiphato, 203
method of actton,
Myocrisin, 269, 274
Sanocrysin, 265
Solganal B, 274
toxic manifesfations, 271, 277

dermatitis, 273
ost-mortem findings, 272
prophylaxis, 269
treatment, 272
‘Gomenol, 279 336 605
Gomometer,
Gonococcnl complemem fixation test,

Cout, 464
=tiology, 464
classification, 473
heredity, 472
hyperuriczernia, 467
pathology, 467
Pphysico- chemxcul 472
precipitating factors, 472
purine metabolism, 165
renal function, 468
treatment, 476

*“Growing-pamns,” 193
Guaiacol carbonate, 373

Halibut-her o, 254

Hallux

Harmmor tos, 563

Health Surveys, 103

Heas and maseage, 69¢
Heberden's nodes, 305, 314

Heluotherapy, 390, 460, 601

508

148
Hereduty, 121, 303, 472
Hirudin,
Hlstsmme uo protein test, 585

test, intrudecinal 571
Hastory taking, 7
Horder, Lord, Plea for National Acton,

Hyalm’m‘uc acid, 40

1LY pOPIOLLLCINDILEILE, ~ob
Hypotherm appatatus, 603

1

Index, disease, Fletcher, 5
Tofra.red rays and mdxant heat, 282, 594
Injection treatment, 27

acid potassiam phosphuto, 219, 605

aoud saliyhic, 243

Aolan,

bnmu!h. 277 195

cortin, 222
deprotetmsed tissue extract, 578
epu‘lunl 606
gold, 446

n c}ul\dren, ggg w05

menol, 279,
B ether and aractus o, 603
hepanin, 148 5
lactie ac:d, 6

and procume, 279, 339
Lipiodol, 16, 333, 605,
normal sakne, 493, 503,
Novocain (procaine),

n o, 581
Nupercatne,
ox‘;Pgon, snbcntnneomly. 379, 500
patient’s fat, 33! N
pepsin Pregyl solution, 279
procaine, 493

13, 250, 336, 436,
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Pentnucleotulo, 256
Pentothal, 372, 199
Penrtentis nodosa, 401
Perurthntis, 115
Penncarditis, 210
Permeunitis, 4
Penpheral vascular dusorders, 410, 566
Penostitis, 183
erthe's Disease, 183, 324
Pos cavus, 562
Pes planus, 434
Fethidine, 253
Phenacetn, 372
Phenazone, 372
Phenobarbitone, 499
TPhenol sulphons-phthalen, 450
Phenylethyl-hydantomn, 207
Phenylralicy late (salol), 373
Pho-phatase, acid, 153, 448
alkaline, 155
Phosphorus metabolisma, 223
Phosphotungstic acid, 156
Phyacal examination, &
Phyical therapy, 232, 285, 409, 591
trainuag, 604
1¥pe of patient, 123
Fhysiology of jownts, 111
Thysiotherapy, 591
Puthun

lasma protern levels, 223
Tlasma salicy late, 197
Flaster of Paris, 610
ssters and splints, 610
Platsspondila, 185
Pleurodymia, 369
Plezus, brachial, 87
cervieal, 87
lumbar, 89
sacral, 89
Poliomyeltis, anterior, 238
Polyarthntys, 259
olyeytha mua, 404
ovalate, 145

I'::’"luw acetabuli, 173
udopara) :
Pxonusu, 25;751: {Parrot 's), 419
3 hologiea) factors, 128
glythonelxmlxc disorder, 363
»ychoromat,e dusorder, 363
" {.’o 1503. 531
g abolism, 464
UPtra, Henoch', 405
theamatica, 301, 403

Purpura simpler, 301, 403

Byelin, B ot 248

Pyramudon, 373

Pynform muscle, 496
mjection technique, 412

deep X ray, 416,
Reynaud s Divease, 410, 552
Reil Cross Rheumatie Clinzo, 167
Referred pam, 520, 537

somatic, 17

visceral, 403, 537
Reiter's Disease, 287, §83
Renal caleals, 431

impurment 463
P e Y

Radiological dignosis, 167, 279
482

atiology and puthology, 186

artentis, 233

chrome, 1, 133

chinieal picture, 103

diagnosi, 192

fever (acutc rheumatism), 2, 137, 200

headache, 369

madence’ §9 113 12

3imstry of Health Keport on, 99

nodules, 194

rognows

Ecl.g::)nshxp 10 rheumatod arthritis, 209

treatment, 196
Rheumatism, acute, 1, 2 114, 137, 200

adult, mncidence, 98, 123, 14

causes, 121

muscular, 1

oceupational prevalence, 106, 114

patndromc, 414

predisposing conditions, 120

prevalence, 104

1<y choneurotuc, 129

sub acute, 1, 114

tuberculous, 287
Rheumatod — arthritiy

cumatod

Rbs, cervical, 76

supernumerary, 75
Ruckets,

adult, 458

See  Arthnts,

renal, 139
Ringworm of taes, 163
Rubella, 400

s
Sacralisation, 78
Salicylic aexl mjections, 243

‘mecheation, 106, 373

Salol, 373 b 304, 4
Salyrgan (mersalyl), 334,
e nyngJoM("um” o Valley Fever, 302
Sanocrysin, 263
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Muein, 36

Mud packs, 596

Multavite, 250

Muscle actions end mnervations, 92
nenve testing, 615

Musclos, trunk end lower hunb, 33
and teadons, 2
strophy, 323
degeneratine changes, 235
granulomatous changes, sm
inflammatory changes, 2
imjectian technique, Sz

wasting, 22, 245
Myocrtsim, 274
Myasthenia gravis, 258
Myeltis, 506
Myeloma, multiple, 457, 461
Mjeloselerosis, vascular, 426
Myositis fibrose, 425

neuro., 425

oseiicans and progressiva, 425
Myxcedema, 309, 450

N
Nanls sn rheumatism, 301
Necrosss, central, in theumatoid arthntss,

Nelaton's Line, 53
Nembutal, 199
Neo-arephenamme, 278
Nephnus, glomeralar, 277
Nerve, sciahe, 41
Nerves, spinal, 8
Neuralga, bmchml 506
Neuritis, 371
brachial, 369
diabetic, 148
“1diopathic,
amnterstitial, 12
rheumatie, 370
scintic, 482
Neurogenie Theory, 230
\eumses, locomotor, 428, 539

18
133, 370, 494

Nodules, 194
Bbrositie, 362
necrobiotic, 300
rheurnatie, 194
snbcutaneous, 212, 204
rmmatie, 203
Nomogram,
Non-not:fiable Dnseases, 29
Notifiablo Diseases, 0!
Novocarn, 18, 279, 335 496, 500
Neurgses, locomotor, 42§
Nuelere aeids, nucleohdes, 164
Nupercame,

o
Obesty, l\ypolhyroul 333
treatment, 3
Occlusion of eneulation, 579

MEDICAL DISORDERY OF THE LOCOMOTOR SYSTEM

(;zccupatlonal therapy, 604
]
@'strin, 308
Osallometer, 572
Osgood.Schlatter syndrome, 419
Osmotic pressure, 35
Ossicles, periarticular, 175
Osafications, table of, 80
Osteitis, 183
deformnns {Paget’ Diseaso), 329
rosa,
syphllmc nss 1455
Osteouﬂmns 1,3, 115, 173, 185, 303, 453.

mtxulogy and pathelogy, 305
diagnows and treatment, 316, 335
experimental, 309

of hips, 322

mjury (causo), 310

of knees, 321

monarticular, 326

m obeaity, 308

oceupational, 326

of posterior spmnl artieulations, 348
postural etrors, 3

secondary, 312

senile, 326

of spine, 341

stress and stram, 310

traumatie, 326

types , 332
Osteourthrapathy - pulmonary, hypers
0]
omochonﬁnus. 115, 418

issecans, 173, 183, 421
Osteochondromatosts, 421
Osteochondropathy, 554
Osteomalacia, 452
Osteopetrous {marblo bone discase), 136
Osteophytes, 174, 343
Osteoporosis, 167, 456, 641
Osteosclerosis, 457
Oxygen inpeetion, 519, 500

tents, 248

P
Paget’s Discase, 5, 183, 325, 409, 451
520, 537

Palindromic theurnatism, 414
Pannultss, 4, 20, 307, 362, 371
Tapavenine,

I‘ag:ﬂin. Lqu, 430

Toalon of muscles, 522
Farsplega, 321

;;;;gor;:uh, pon—encephnlmc, 402
Parkinson's Disease, 258, 4

Patrick’s Gonometer, 9
Pelions rheumatis, 0L
Pellegrni-Stieda Syndrome, 42

Pesscilen, 203, 384, 393, 395, 578
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Pentaueleotide, 286

Pentothal, 312, 499

Periarteritis nodosa, 401

Perarthhis, 115

Pencarditrs, 210

Permeuritis, $

Peripheral vascular disorders, 410, 506

185, 324

Phenacetun, 372
Phenazone, 372
Phenobarbatone, 499
Phenol sulphone-phthalewn, 450
Phenvlethyl hydantom, 207
Phens oy Iate (salol), 373
Photphatase, acid, 155, 418
alkaline, 153
Phosphoras metabolisrm, 2.
Phosphotungstic acid, 156
Physical examination, §
Phsical therapy, 282, 285, 499, 501
tramng, 604
type of patient, 123
Physiotogy of jointa, 111
Physiotherapy, 501
lon menstruum, 531
Bitwtary, 221, 308
Plasma protein levels, 223
Plasmna salcy late, 107
Plaster of Panis, 610
Plasters and eplints, 610
Platyapondiia, 185
Plearodyma, 363
Plexus, brackual, 87
8

sacral, 89 :
Tolomyelitss, anterior, 25!
Polynrthritis, 289
Tolyeythamia, 104
oxalate, 148
Polymy ontis, 235, 423
Polyspondylitis, marginal, 312
Posture, 81, 335, 359
Potassium rodule, 435 *
oxalate, 143
Poit's Diseaso, 300
Procamn, 18, 279, 339, 405
Proctalga, paroxysmal, 420
rostigmne bromude, 259
methyl sulphate, 256
224 physostigmine, 250
oten senartisation, 163
7

Pl’ol(‘m\]rll, 432
Protrusio alctabus, 173
oparal, i
Tumndoparalyns (Farrot's), 410

Peychological factors, 128
s ehonvurotic disorder, 305
oromatie disorder, 365
Peychothorapy, 805 ol
srincs, metabolms, 464
vuea, Henoch's, 405
Hhcamatica, 301, 405

Purpura sumplex, 301, 405

Pyelitia, B -ols, 245

Pyramudon, 373

Pynform muscle, 496
njection technique, 612

Radiological dingnosie, 167, 279
deep X-ray, 46, 462
Raynaud s Diseasr, 410, 582
Red Cross Rheumatic Chimc, 167
Referred pam, 520, 537
somatic, 17
visceral, 493, 537
Reiter & Discase, 257, 383
Tienal caleuts, 43
impairment, 468
Resoremn test (Verne s), 18
Rest treatment, 247 372, 477, 499, "4~
Restless lege, 504
Rheumatic Association American 2t¢)
Rheumatic discases, definttion an 1y
fication, 1
wtiology and pathology, 186
artentis, 235
chronie, 1, 133
chmcal picture, 1
chagnoss, 192
fever (acute rheumatism}, 2, 137 20
headache,
inadence, 89, 113, 123
Mimstry of Health Report on, %9
noiules, 194

prognosis, 200
relationship fo rheumatoxd arthiit
treatment, 196

Rheumatism, scute, 1, 2, 114, 137, 20
adult, mnexdence, 93, 123, 186
causes, 120
muscular, 1
occupntional prevalence, 106, 114
palindrome, 414
predisposing conditions, 120
prevalence,
psycheneurotic, 12¢
sub acute, 1, 114
tuberculous, 287

Rheumataid _arthntis  See

Rheamatond
Ribs, cervical, 76

Asthiitie

Rungw.orm of toes, 163
Rubella, 400

s

Sacrahsation, 73
Salicylie acid mjections, 293

medication, 196, 373
Salol, 373
Salyrgan (mersalyl), 331, 475
“San Jonqun" or Valley Feer, 302
Sanocrysim, 263
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Sarcoidoss, 302

Scheuermann’s Disease, 420

Schmorl's nodes, 5

Sehonlein's Disease (Peliosis sheumatica),
1

MEDICAL DISORDERS OF

Slecomalacia perforans, 245
Scleross,
Seitven wnd beachual neuritis, 1, 4, 121,
130, 370, 470
causes, 4
chronie, 502‘ 596, 610
Ebrositie,
tn‘atment, -199
Scoliosis, 533
Scuroform, 334

Sedomentn Index, 150
Sedimentation test, 147, 231
technique 14§
Sepas, focal, 285
foer, 162
pelvic, 145
Serum caletum, 452
Sex glands, 221
Shoulder pam, 325, 523
Stecolam, 273
Sier, acad solution (Folm), 159
10dide, 5
lactate, l\)7
nitrate, 154
Skan capillanies, 126
cars of, 218
lesions, 194, 3
Skull, !clemsmg ef bones, 436
Socaal state, 12
Sodwm bamuthyltastrate (3 BT), 278
brurate, 179
citrate, 14!
chmizarin (dxagnasuc dye), 22
chloride,
cyamide, mgem 150
glycerophosphate, 278
10dide, 500
salicylate {dosage), 197, 373
tungstate {molybdate-free), 157
urate, 46%
Solganal B, 274
Somatic pain, 17
Sonery|, 499
Spa treatment, 379
Spina bifida vera, 534
Spinal anomalies, 391, 535
arthntis, 493
beckacho, 530
curvature, 461
defects, 493
nerves, 83,
Eesatitin 310, 433
treatraent, 356
tuberculosis, 390
Spine, cervical, 350
Tumbar, 350
malposition, 115, 404
thoracie,
Spleen, enxurger;ene of, 245
6

Splenectomy, 2
Splenomegaly, 283

THE LOCOMOTOR SYSTEM

Splint, Bodenham’s, 282
Spondylarthritis, 341
Spondjhtis, 3, 181, 341, 388
ankylosing, 117, 430, 445
ankylopeetica, 181
osteophytica, 341
po]ys{aondvhtla, ‘margmal, 342
Spondytolisthes, 70, 493, 532
prespondylolisthesis, 73
Spondylosis ossificans hpimentosa, 341
Spur formation, 564
Stiffness i ehronic arthrms, 2
Still's Disease, 3, 184, 28.
Straight.leg rasing test, 10
Streptocoecal mfection, 303
agglutmations, 241, 303
Streptomyein, 393, 578
Subluvation, 166, 183
Sulfosn, 263
Sulphadiazme, 202
Sulphamerazme, 203
Sulphathiazole, 302, 384
Sulphonamide medication, 198, 384
prophylaxis, 183, 201
Sulphur, colloidal, 223, 261
m oil, 262
metnbohsm. 223,374
therapy, 223, 374
Sulphuric acid N/10, 158
Sweating test, 22

19
nugrant, pamnful, 414
synovial, 19

Sympathectomy, 578
Synovectomy, 2!
Synovsal effasion, 19, 34, 389
fluid, 34, 36, 37
cytology, 39
functions of, 3
in artieular disorders, 37
intra-vitam staming of £lms, 37
theores of orgm, 37
membrane, 31, 31, 43
Syphils, 183, 387
Synngomyelis, 508

T

Tabes dorsalis (Charcot’s jomt), 387
Tnchycanlm. 194
Talipes, 8

Tapo(emenc {pereussion m.ssage). 504
Teeth, atructure of, 139, 229
Temperature, regulation of, 126
Tenderness, 20

Teadovagunts, 4’5

Tenosynovitis, 4

Testicular hyaluromdmo, 41

Tetany, 458

Theobrammne, 468

Thiamme (vitarmin By), 227
Thiohtstamme, 253

‘Thionewne, 156

Thorotrast {contrast agent), 512
Thrombo-anginitis obliterans, 574
Thrombocytopenia, 272
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5,580 1 Vapour cabinet, 505
(steamy, 505
¥ aseular dﬂuasﬁ, chmmvx 309
asodilator goqy R0
e, Hun, 253

columy,
u Piphy ity 543

Riechames gng ™ovements, gy

Yirchow, 455
103 euspengon, and sera, 155
Y Vitamp 3 deficiency, 336

Tumours, 1g3 deficieney | 2
Trrothnicn, 578 § deficiency " 15 186, 228 449
D deficiency, 154, 226, 453, {60
E, 239

g
Ultrarsote, Tadiation, 253 460, 601 ¥
Urea, 334
Une acid estmation, 1y bload, 155, 464,
468
Fohgrg Method, 159

Warts, plantay, oM, callomtyns, 545
n unine, 155 GtepT AN Maction, 1g) 385
Diodrast tege, 440 WWater, distullog. qag
Bulin teqt, 420 Weather ang climate, 123

onden] reagent, 157 Weber Chrrgg gy Duease, 429

Hictso engpnd Teaction, 159, 455
Urmalyg, Jo5

X-ray enteng of dental infectron,
e LT, 14 0 225, b4}
B, 353, 438350 i

Yaceines, 945 ki) 21, 353,
deep therapy 279, 446 452

‘ Vacome TAB 207, 219, 263,
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