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PREFACE

Ttus book Is a scries of nrtickes on dilferential diagnosis in a number of
prominent symptoms and signs in disorders of the locomotor system.
These are the diagnostic problems presented to those who work in
physical medicme departments and rhenmatic units of general hospitals
and they are part of the daily work of afl general practitioners.

They are often difficult problems  their tolution may be found in so
many different ficlds of medicine. 1 know of no other book on the
diagnons of diseases that present as a disorder of the locomotor system

My alm has been to provide practitioners with 2 short book restncted
to ls, for quck ref The pr or signs
whose diagnosis is discussed are nmmgcd llphnbcdmlly If what the
reader wants cannot be found promptly from this arrangement, a
reference to the Index should locate it.

In a book of this structure some repetition 1s inevitable 1 have tried
to reduce this to a muﬂmum by givmg the main account of a disease
under fts most Whenever the disense

has to be mentioned elscwhac, a rcfcmncc to this main account will
be found.

RS
The Arthur Stanley Institute

The Mliddlesex Hospital
October 1959






ACHING, GENERALIZED

1shall exclude thosediseasesinwhich genernl aching is but an incident
Ina more important symptom complex, such as acute specific infections
severe theumatold arthnts, and the Like. The complalnt is often
aching all over Inquiry usually clanfies this to never free from aching
somewhere —that {3, a transient and vagrant aching, Less often it is
continual and widespread Aching may be felt In joints, or more
diffusely

Data needed for diagnons are provided by the history and by a
routme clinfcal examination, which includes the spine bones nnd joints,
Unless the cause is recogmzable without difficulty—as it would be in
parnlysis apitans [p. 61} or in acromegaly [p. 30}—it will usually be wise
to get X ray films of the spine, a blood count, and an erythrocyte
sedimentation rate (E.S R.) estimation. Other X ray and laboratory
studies may be indicated

The differential diagnosis Is

JOINTS
Spordylosts
Polyarticular osteoarthritls
Arthralyia without physical signs in young people -
pre rheumatold statc  pre-spondylitic phase of ankylosing
spondylitis, subacute rheumatism,
BONES
Metabolic rarefying diseases of bone
Poger's drease
Acromegaly
SOFT TISSUES
General debility and mahutrition
Painful subcutaneous fat
Flbrositis
Paralysis agitans

JOINTS AND BONES

Referred paing from the multiple letions of spondylosis [

p 97), orof
polynnlmh: osteo-arthritls [p 189] ere easily re.ognizmble Vegrant
erthnlg in young people is a more difficult prob
especial care [p. 195] probleny sad necds
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referred paln from experimenial pain sttmuli appbed to interspinoos

lgamexty C.4-3 and L3811 (ntergpmont |lg. CA-5 Llrnofr:{trrtdp-hu

Jl.uunphanlll,LJ-Svl4lruolm ). pun LS S, referred tendar spots (sfier
gren

The presenting symptom in the metabolic diseases of bone [p 31] 1
likely to be pain In the back and limbs, often ascribed by the patient to
‘theumatism The need for X ray examination of the skeieton may bo
suggested by a spontaneous fracture, or by the appearance of bone
deformuty The first complant 1n Paget s disease [p. 28] may be of 2
diffuse deep aching in back and lower limbs. The discase wall bo du-
covered by routine radiography of the lumbar spine and pelvic bones.

SOFT TISSUES
Gemeral debility and mabortrition
1n genernl muscular weakndss (of whatever origin) ordinary activities
will evoks widespread muscular aching, fust as transient aching follows
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prolonged exertion in normal subjects. In the senous cachexias it will be
a comparztively munor complaint It is prominent when debility is due
1o kess scrious causes chronic infections, such as cystitis or nasal
sinusius chronic pelvic disorders in women inadequate dict fatiguing
occupations and unhealthy Living conditions. Any form of anacmua is
an important cause of general aching—an aching possibly related to
muscular activity under conditions of deficlent exygenation

Painful subctancons fat

P Titis names a condition fairly In middle aged women
whose weight 15 ncreasing. Subcutaneous fat especially on the lateral
sxde of the thighs, around the knees, and on the back of the neck and
shoulders, 1s tender the overlying skin feels thickened and may have an
orange peel appearance. The complaint is of a vanable aching.

Localized and symmetrical panful fat masses, mainly in the limbs,
are a feature of adiposks dolorosa, a name denoting probably several
forms of endocrine obenity Tender fat deposits also occur in those
forms of endocrine obesity of the Jower limbs known as lipomatosis, or
lipodystrophy and in some obese cases of Graves disease.

Fibrositis

The commonest diagnostic label for unexplained aching, local or
general, is fibrositis. Few now thisk that 1t names o single disease
process. It 15 used to denote a number of obscure disorders and I shall
try here to see if they can be more clearly defined.

Essentially fibrositis 1s pain of a peculiar kind a diffuse pain with
il-defined boundaries, and within the painful area several points tender
to finger tip pressure. Now these are the characters of referred somatic
pain. Expenmentaily paln excited in a small zone 1n deep lying muscle,
or ligament, or penosteum, is felt diffusely over a larpe area. When
severe, it 1 referred to a segmental area—a region innervated by the
same spinal segment as the tssue sumulated In the painful area are
scattered points of deep tenderness {Fo 1] Chnical examples of this
experimental phenomenon are common We must therefore begin an
investgation of what we feel tempted to call fibrositis by looking for
possible sources of referred pain.

There are some who assert that all fibrosltis Is referred pain, and that
the causative lesion Is nearly always in the spinal column There may
however be additional peculiarities, exther in the pein or In assocated
symptoms, which suggest that the disorder may be a diffuse disturbance
o(thewnu.:ma,uwcmdtothmk.lfnodhordcrohhclp{nemnbo
demonstrated there are four and only four poulbilitles
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I pain 1s referred from visceral disease

2. there 15 a spinal lesion though we cannot demonstrate it

3 pain 13 referred from a soft tissue lesion, such as a sprained
ligament

4 referred pain is not the explanation

There are two clinwcal pretures that seem to ment further nquiry m
that they present features that are not part of referred somatic pam

Viras Myalgia, Severe lumbar pain is a well-known symptom of &
number of acute virus infections, such as influenza, variola, polio-
myelitis
Bornholm duease or epidenuc myalgia, has been proved to be an
infection by one of the Coxsackie viruses. It is the only proven instance
of myalgia due to infection with & myotropic virus, but it seems highty
probable that similar viruses are responsible for mnor epidemics of
acute fibrositls of short duration. In one that has been recorded 41 per
cent. of the patients gave a history of a common cold (a virus infection)
at the onset of the myalga.

Myalgia of Astomomic Disturbance The second condition that seems
to me distinguishable from referred pain, I think we might still call
muscular rthenmatsm  Like referred pain it is a diffuse ache, with
locahzed zoges of decp tenderness in the painful area. But this 15 not all
There 13 & striking variability pain waxing and wanmg in severity and
extent. There may be relative freedom for several days at a ame and
indeed some patients are paip-free for many months in the warm
weather Paun and stiflness of the muscles are aggravated by rest, and
partially relieved by moderate exercise. Pan is sharply aggravated by
certan climatic condihons notably a cold damp atmosphere the
approach of thunder-storms a sudden change 1n the weather Dravghts
aro hated, becanse they bring & highly nnpleasant cold numbness to the
peinful area—e.g. shoulders or sacrum. Attacks may be precipitated by
local chilling, by phymeal fatigue, and by emotional disturbances.

This climeal picturo is very well known but there is no kind of
agreement as to its explanation. I will merely mention here that it is very
commonly assoaated with one or more of the somatic symptoms of
enmnety neurosis complaint of now one, now another of the many
symptoms caused by disturbance of the autonomic nervous system.
They are dus to tranuent excessvo parasympathetic or sympathetic
activity and include abdomina! symptoms from irregular spasm of
smooth muscle, such as the low abdominal aching and discomfort with
constipation or durrhoes from spastic colon tachycardia dwmcomfort
in the region of tho heart flushes night sweats easy chilling, and cold
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bloe hands and feet. Autonomic disturbance, by its effect on vascular
control, is a sufliclent cause of muscular aching and stifiness

Such antonomic symptoms are very often entirely duc to anxiety
neurosis. But I do not think that this should be accepted as the diagnosis
unless there are also the mental symptams of this complaint a mental
state of prolonged fear and anxicty—the patient s thoughts wholly
occupred by the sinister portent of his symptoms and other gloomy
forebodings—to a degree that has robbed him of his power of con
ceniration, and made him irritable and pleepless. For sutonomic
disturbance may be entirely of organic origin 1t is a common result of
some chronic toxic or infective conditions, and especlly of certan
endocnine disorders It is, for instance, seen clearly in both hyper and
hypothyrowdism, and very commonly in the disturbance of the meno-
pause,

Psychogenic Pain, The muscular aching and stiffness of anxiety
peurosns are not imaginary But there is & very different kind of psycho-
gere pain, There is never the slightest doubt about the dmgnosis from
the moment these patfents begin to speak. It is not a matter of exaggera-
tion—few of us never use superlatives—but rather that nothing of what
they say rings true.

They say they have endured very severe pain for months, perhaps
years and we are startled to find that this information evokes in us not
the keast sympathy Pain has been constant, day and night, and nothing
has done any good and they say this with a look that conveys a lurking
satsfaction rather than suffering. Unlike the genwne paln associated
with an anxety state, their pun never vanes. It is continually and
uniformly severe but In spite of this awful suffering the patient looks
well enough, 2nd can take part In a number of enjoyable pursuits. Their
responie to examunation is equally false. Normal palpation evokes
resentful cries of protest, and a writhing withdrawal. It seems to me
probable that, whereas the anxiety neurotic suffers genuine aching and
discomfort, differing in no way from muscular rheumatism from other
:1;«5, mhy:tmcnl patient is a subconscious malingerer and has no

at

ATAXY

Disturbance of co-ordination of the several muscle

groups taking part
m & simple voluntary action results from 1 1 postura
2. cerebellar lesfons. o8 of 1 scnsibility,
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THE CAUSES OF ATAXY

A mmor degree of Inco-ordination may be seen in many instances of
brachial neuralgia from perve root compression and it results n a
clumsiness of the fingers and a tendency to drop things. Temporary
ataxy 18 scen in drug or alcoholic intoxication. There is a hysterical
ataxy in which no signs of organic nervous disease will be found.

The causes of ataxy due to organic nervous disease are

SENSORY ATAXY
Tabes dorsalls
Mudtiple peripheral nevritis
Subacute comblned degeneration
Some cases of capsular hemiplegia

CEREBELLAR ATAXY

Thrombosts of a cerebellar artery
Twamour of the cerebellum
Progressive cerebellar degeneration

COMBINED SENSORY AND CERERELLAR ATAXY

Disseminated sclerosis
Friedrelch s disease

SENSORY ATAXY

With loss of afferent impulses from muscles, tendons and joints,
which give sense of position and of degree and directlon of movement,
there results an ataxy that can to some extent be made good by vision

The patient cannot dentify objects held in the hand from thewr shape
and size (astercognons) Told to place a finper tip on the nose with eyes
closed, he misses the mark by several inches. Told to stand with arms
outstretched, then to closo his eyes, the arms gradually fall down.
Romberg s tign 15 positive. With eyes closed the patient cannot confl
dently describe the position of a toe which you have moved into flexion
or extension. The gait 13 ataxic he walks carefully watchmg the ground,
or may Lt his feet too lngh, to get the feeling of having lifted them at all

In tabes dorsals [p. 165] an ataxic grit is a late symptom at first it
is noticeable only in the twilight.

A purely sensory ataxy s found in subacute combined degeneration
[p 188] it soon appears, as an unsteady guit and clumsiness of the
fingers The flaccld type may at the onset be Indistinguishable from
multiple peripheral neuritls [p 14]
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CFREBELLAR ATAM}

Closing the cyes does not Increase the ataxy and the signs of loss of
postural scnse are absent. There Is nystapmus  a staccato (‘scanning’)
tpeech  intention tremor and the cerebellar broken movement in
wnung or drawing and the cerebellar gait—the swaying staggering gait
of a drunken man

Pure cerebellar ataxy is uncommon In contrast to the sudden onset of
symptoms in thrombosis of a cerebellar artery ond to the rapldly
increasing signs of intracranial pressure in the cerebellar tumours that
are not uncommon In childhood is the clinical picture of a group
of cases of progressive cerebellar degencration of unknown origin Al
are very rare Some of them are hereditary symr beginning in
carly middle ife Others with no evidence of hereditary origin bepin in
late muddle fe, with gradually increasing defect of speech cerebellar
ataxy and muscular hypotonla. Subacute cerebellar degencration has
been reported associated with carcinoma  especially of the bronchus
and of the ovary

COMBINED SENSORY AND CEREBELLAR ATAXY

Assoclated with sensory ataxy In varying proportions, cerebellar ataxy
18 seen in disserminated sclerosis {p 212]

Fricdreich s ataxwa 15 the only member of a gioup of disorders known
as the hereditary ataxias which Is not very rare. Symptoms usually begin
between the ages of § to 15 years boys and girls being affected equally
They are slowly progressive and life is shortened The essential change
is a neuronke degencration of postenior columns pyramdal tracts, and
spino-cercbellar tracts. The firt symptom I3 an ataxic gait, the ataxy
beng both sensory and cerebellar Later ataxy affects the upper lmbs,
nystagmus is usual and speech 13 affected. Because both pyramidal and
posterior columns suffer weakness of the lower imbs 13 associated with
cither slightly spastic or hypotonic muscles, as one tract Is more affected
(I::nlhc otfier The plantar response is extensor and the tendon jerks
al t.

Pes cavus and scoliosls nearly always accompany the nervous disorder

ATROPHY, MUSCULAR
A general muscular atrophy occurs as part of a general wastin
may be due to one of a large number of wnnln:dlscnm.w'lfl:c n{;o:e!

{mportant to bear 1n mind are carcinoma, tuberculoss diabet:
thyroidism and anorexia nervosa o e
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The diagnostic problern however is usually concerned with atrophy
of a localized group of muscles
First find out if the wasting has been accompenied by pain or
paracsthesin, and test for sensory changes. The many causes are best
grouped in this way
‘WITHOUT SENSORY CHANGES
Arthritic muscular atrophy
Disuse atrophy
Due 10 a lesion In the anterlor korn cells
poliomyelitls motor neurone discase
Due to primary disease of the muscle
the muscular dystrophies dystrophia myotonica.
Peroneal nmuscular atrophy (Charcot Marle-Tooth disease)

WITH SENSORY CHANGES
Lesions of nerve plexuses or perlpheral nerves
Nerve root or spinal cord compression

ATROPHY WITHOUT SENSORY CHANGES

The several disorders In this group are distinguished as vsual by
thewr characteristic clinical features, There are, however one or two
obvious characteristics that at once narrow down the possibilities.

The hereditary disorders are the muscular dystrophies, dystrophia
myotonrca and peroneal muscular atrophy the family history and the
carly age of onset exclude motor neurone disease. Again, fibrillation of
wasting muscles is very obvious only in motor neurone disease 1t is
absent in the muscular dystrophles,

Arthkritic wuscular atropky '

This condrtion affects princrpally the extensor muscles of the jomt.
The degree of wasting varies with the type of joint disease Iikely to be
very marked 1n joint tuberculosis 1t may be almost as severe in rheuma
toid arthritts but as a rule 13 les 50 1n osteo-arthrins,

Disxye atropky

Disnse atrophy follows prolonged splinting, or inactivity of part of a
limb from any cause. It is a common finding in the muscles of the legs
when activities are reduced by arteriosclerosls obliterans.

The residual paralysns of pollomyelitis might be canfused with the
muscular dystrophies but the clinical course of each is strikingly
different. Soan after the febrile anset of acute poliomyelits, paralysis
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appeans suddenly reaching its maximum intensity In the first few hours,
After 8 peried of partial recovery residual paralyshs s stationary—in
marked contrast to the slawly progressive course of a muscular
dystrophy Some muscles remain totally paralysed, and waste mpidly
and completely others waste, but are capable of some degree of
recovery The residual paralysis is asymmetncal

The rmusenlar dystrophies

These are familial discases of which there arc three clinical types.
Common 10 all are progresuve symmetrical weakness of shoulder and
hip girdle muscles, winged scapula and lordosls.

Psendokypertrophic Type In this varicty boys are affected almost
excunvely Symptoms appear when he begins to walk he falls easily
and pets up with difficulty from weaknets of the muscles of the pelvic
grdle The type owes {ts name to enlargement of some of the vasted
muscles from increase in the connective tissues, notably enlargement of
the calf muscles, the gluter the spinati, the erector spinae. Other muscles
arc obviowsly wasted from the first, and the apparently enlarged muscles
shnnk later Lordosis compensates for a tilting forwards of the peivis
from weakness of the plut¢i—the extensors of the hip Ultimately all
the tnmk and hmb muscles are affected Most patients dle within
10 yean,

Scapulokwmeral Type This variety begins in the upper arm and
shoulder winged scapula may be the first sign appeanng in adolescence.,

Facloscapulohumeral Type This variety often begins In carly child-
hood affecting the facial muscles first.

Myotonia atrophica (DYSTROPHIA MYOTONICA)

This is a hereditary muscular d hy with myotoniz—a ence
of muscular contrachion afier ;m.ropyy;r ¢! A 1 p‘enwl

The onset 15 utually between the ages 20-30 and it occurs in men
more often than in women Muscular wasting slowly progresses over
tome years, affecting the distal muscles of the imbs, and characteris-
tcally the muscles of the face and the sternomastoids. Myotonia slows
up movements it can be well seen in the tlow relaxation of the fingers
after gripping. Some wasted museles may not show this phenomenon.
The affected muscles do not show fibrillation, There are manifestations

of the hereditary defect m other systems notably catamct, and Im
tence from testicular atrophy Y o e

Peroneal masexlar atropky (CHARCOT-MAXE-TOOTH DASEASE)
This is an lar atrophy bling tho 1
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dystrophies in belng & familial disease, and beginning in childhood Jt i
not & pnimary discase of muscle, but 15 due to degeneration of motor
neurones,

The age of onset is 5-10 years, but it has been known to begmn at any
time in the first half of life Sensation may be normal, but there may be
some impairment over the aflected limbs. Weakness and wasting begin
in the small muscles of the feet, the peronel and the extensors of the
toes. The result 15 foot drop, pes cavus, and claw toes, Atrophy spreads
slowly usually over a period of many years, up the lmb stopping when
it has involved the lower third of the thigh, and leaving the so-called

champagne bottle thighs.

Some years after the onset, the small muscles of the hand are affected,
muscular wasting speading slowly up the forearm to the clbow There
1s sometimes fibrillatlon of the wasting muscles.

The combination of claw foot and claw hand fn sn adolescent is
pathognomonic.

Motor mewrome diseasc

Progressive Muscular Atropky This 13 a clinical varlant of motor
neurone disease, In which the anterior horn cells of the corvienl region
are chiefly affected It affects typically the muddlc-aged man. His first
complaint is of wasting of one hand first of the thenar eminence then
the interosei, fnally all the small muscles of the hand Wasting spreads
up the limb as & rulo very slowly being conflged to the hand and fore
arm for several years. Finally the whole of the umb 15 affected. Perhaps
about a year after the onset, atrophy starts In the oppasite hand, and is
followed by the same progress up the mb

The condition is painkess, except for some mild aching in the affected
arm and slight paracsthesia, Sensation 15 normal. Fibrillation of the
wasting muscles is marked moreover 1t precedes atrophy lts presence In
the apperently healthy muscle of the arms being commonly observed,
and being n sign that atrophy will soon appear Winging of the scapula
is very uncommon The tendon jerks in the arms may be dimushed
normal, or sometimes increased.

Amyotropkic Lateral Secleroris In thus clinical varlety of motor
neorone disease the chief impact of the neurone degencration 13 on
pyramidal neurones. It differs from progressive muscular atrophy oaly
m the presence of pyramudal signs and of & moderte weakness of the
legs. Tendon jerks n both upper and lower limbs are brisk there is
ankle clonus, but an extensor plantar response is very late in sppearing.

The chuef points distinguishing progressive muscular atrophy and the
muscular dystrophies are shown in the table
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‘ FROORISTVE MUSCLTAR
MINCULAR DYSTROMIY ATROPHT

Hereditary factor present ateent

Apnmr{ catly childhood or middie age

adolewence

Muscles first affected Tmb pirdies hand“. .

5 el

IMZ! " atnent ‘marked

ATROPHY WITH SENSORY CHANGES

Having found that atrophy is, or has been accompanied by sensory
symptoms, or that scnsory loss can be demonstrated we now want to
know if we are dealing with a penpheral nerve or nerve plexus kesion
or with nerve root of spial cord compression An important clue is to
be found by observing which muscles are included in the sclective
wasting. The muscke distribution of a penpheral nerve is well known
and Iy different from that of any spinal sepment o1 segments. Some
important mstances are shown in the tables,

TABLE SHOWING TIE DISTRIBUTION OF THE SEVERAL NERVES OF
THE UPPER AND LOWER LIMB

W ROOT ORIOTH Han
Cs C6 Deltoid
Long CS5 C6,C7 Serratus anterior
ﬁﬁmgg&gnu B:vps,mmbnd;rhlh,m:hhln
Triceps, extensors of fingers and wrin,
Median E.}‘A.CE,C. C. bnd:bt:::k};‘lh. e
7Cs8 Flevor and dighorom
T1 subllmts, lateral half flexor dipitorum
undin, :fponunmd
]l):ifx:lorpo]lh:k,lh Tumbricaly
Ulnar C7CsTI1 Flexor carpl ulnarit, medlal balf fiexor

F 2
medial himbrical, hypothenar muscles,
adductors of the thamb

Obterator H.E“LJA Adduxctors of thigh
Femonal L4 Quandriceps, sartorhn
Tibial L4 L3 51 82,33 | Calf muschs, tiblalls’ posterior fiexor

Coxmmon peroneal | L4 LS 8.1 82

Lettons of Individual peripheral merves

Radial Paralysis The nerve may be injured a3 It passes round the
bumerus the triceps escapes O It may be {njured 1 the axilla from
pressure of a crutch and the triceps is Involved The dlagnostic slgns are
»1ist drop and loss of supmation. Sensory loss is shight and inconstant
hmaybefoundonﬁredor:umoftheﬁrﬂmdlccondmlamrpah.
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SEGMENTAL INNERVATION OF THE MUSCLES OF THE
UPPER EXTREMITIES (simpiificd)

C4 Cc3 cé c7 Ccs T1

supruspinates
nfraspinatos
deltold

Interosscl

Ulwar Paralysis. The nerve may be injured behmd the medial eph
condyle of the humerus, either by trauma, or by compression by osteo-
phytes in osteo-arthritis of the elbow Wasting 1s obvious in the
hypothenar muscles and the interossel. The duagnostic ngns are

1 Weak flexion of ring and little fingers and of the wrist on atiempted
flexion the wnst is drawn to the radial side from weakness of the flexor
carpi ulnaris.

2. Inability to spread and approximate the fingers from paralysls of
the 1nterossei.

3 Claw-hand position of ring and listle fingers—e.g. hyperextension
at the metacarpo-phalangeal jomt, flexion at the interphalangeal joints.
(The interosser with the lumbricals, flex the first phalanges and extend
the second and third.)

4 Paralysis of the odductors of the thumb is seen in Froment s thumb
sign. A paece of paper is held by finger and thumb of each hand. On the
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SCGMENTAL INNERVATION OF THE MUSCLLS OF THE
LOWLR EXTRLMITIES (stmphificd)

L2 Ll L4 LS 51 52
ghuteus meduns
gluteus mirumn
phuteus maxiamn
adductor tonpin
sdductor brevi
sdductor magtrs
sdductor minkmn

quadriceps femom
scernltendmon

biceps femotis
tibialis ant,

ext. dightorum Jong.
ext. haltucts long

tibkales posterior
fexor hatlucs longus
ficeor digitonmm longus

humbricah
Interoesc]

paralysed side this can be achieved only by flexing the terminal phalanx
of the thumb

5 Sensory foss in a complete ulnar paralysis is found on the ulhar
ﬁnnnrgln of the hand, and over the little finger and ulnar side of the ring

gRr

Median Paralyzis This is uncommon. The nerve may be compressed
in the carpal tunnel, when the hand alone is affected. Wasting shows as
a ballow in the radial half of the thenar eminence. The thumb cannot
be opposed or flexed, and in Jong-standing cases tends to fall into the
plane of the other digits with the nall facing dorsally (matn de singe)
Flexion of the Index and middle fingers Is impaired “but the ring and
hitle fingers flex normally Sensory loss may be found on the radial balf
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of the palm lateral to the prolongation of a Iine down the middle of
the nng finger

When the nerve Is Injured In the upper arm, the flexor carpl radialls,
part of the flexors of the fingers the flexor polliczs longus, and the
pronator are also affected. The power of pronation is lost Flexfon of the
wrist is weak, and the wrist is pulled over to the ulnar side on attempted
flexion.

Mulilple peripheral nexritis

Thus 13 a bilaternl affection of the distal parts of peripheral nerves.
There are several clinfeal types, but possibly a single taxic metabolite
is the responsible agent In most of them. The main clinical festures are

1 Tingling in bands and feet.

2. Impaired sensation wn glove and stocking arcas,

3 Atrophic paralyns affecting the lower Lmbs carlier and more
severely than the upper and the distal muscles more severely than the
proximal, In the legs the antenor tibml and peroneal muscles are
affected causing foot drop in the armas the brunt falls on the extensors
of the wrist and fingers, causing wrist drop.

4 The aflected muscles are tender painful and subject to cramps.

5 There is hyperaesthesia of the soles.

Thero is no essentlal vanation of these clinical features with the cause
o {the neuropathy The main couses are

EXTRINSIC POSONY
Alcohol many metals many organic substances e.g. carbon
bisulphide aplol (used as an abortifacent) etc.
INTRINSIC POISONS
Diabetes broachinl carcinoma  polyarteritls nodosa.
VITAMIN DEFICIENCY
Beriberr pellagra.
INFECTIONS
Acute febrile polyncuntls diphtheria leprosy

Alcokolic Nerritis, The carliest complasnt 15 of tingfing, numbness and
pain m the fect, aching, tired legs and night cramps in the calves. Tho
calf muscles are tender The kegs slowly become weaker with ipcreasing
foot drop. In long-standing cases wasting may bo severe. The ankle
Jerks are lost. There 15 mcreasing sensory Joss beginning over the fect
and spreading proximally perhaps ultimately causing ataxia, Less
often, atrophio paralysis affects the extensors of the wrist, camsizg

wrist drop.



WITIl SENSORY CHANGES [§]

Dipktheria A very similar multiple peripheral neuritis may occur in
diphtheria. Recovery comes in about 6 months.

Diabetic Newritls Thete has been in recent years a renewed Interest in
diabetsc neuropathy Usually peripheral nerves arc affected sometimes
the sprnal cord 1t is xaid to occur in more than 50 per cent. of diabetic
patients  both in hyperglycacmia when symptoms respond quickly to
dubetic control and in controlled diabetes, when spontantous remis-
sions and relapses are very common,

The sympioms arc paracsthesia and pain in the Jegs, tender calf and
plantar muscles, vanable muscle weakness and wasting, sensory loss es-
pecially loss of vibrationsense, absent or diminished ankle and knee jerks.

Pain is the commonest symptom worse at night and often desenbed
83 cramp 1n the legs, or severe burning pain fn the feet. It is sometimes
umfateral Cases have been reported of severe muscufar wasting
affecting the quadnceps, ot all the muscles of one leg.

Broackial Carcinoma The existence of a cawsal relation between
bronchial careinoma and penpheral neuropathy Is now accepted A
purcly sensory polyncunus, and the classical mixed type have been
deseribed. Usually the presenung syndrome is a polyneuritis the
cranoma is discovered on investipation,

Beriberl Thrs fs caused by the absence of thiamine (vitamun B)) in
ibe diet, and is rarely scen in this counury It Is o severe muluple peri
pheral neuntls wath atrophlc paralysis and oedema of the legs.

Lead Palsy This has usually been grouped with peripheral neuntis,
but it ks now known 1o be a myopathy due to a direct toxic action of
fead on the muscles. The pathological change is a degeneration of
anterior horn cells, motor nerve fibres and muscle fibres, The symptoms
are purely motor Bilateral wrist drop, with no pain and no complaint
of parnesthesia, is charncteristic. Other symptoms and signs of plumb-
im\—mxmnl,] vomiting, epigastdc paun, colic, blue Line on the gums,

ia with p basophil blish the diagnost

Acxte Febrile Polpnenrirls This is a diseasc of unknown causation,
porstibly a virus Infection, llable to be confused with acute poliomyelitis,
There {3 plaint of severe b nnd tingling in the extremities
and 2 rapldly spreading symmetrical paralysls in arms and legs, indud
iog proximal limb muscles, and perbaps abdominal and respuratory
muscles. If the patient does not die from resprratory failure,

Is equally rapid When the peralysls bas attained its full extent, it begins
t0 sbate and within 2 or 3 weeks recovery Is complete

Nerre root or spinal cord compression
Most instances of muscular atrophy from nerve root or cord
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compression present as pain they are discussed under pain in the arm
[p. 73], and pain in the leg [p- 171]
There are two groups of signs of cord compression [p. 213)
SEGMENTAL SIGNS
Sensory root pain (which may precede by many months
symptoms of cord compression)
Motor wasting of muscles inncrvated by the affected spinal
segment,
S$IGNS FROM INTERFERENCE WITH TRACTS IN THE CORD
Symptoms below the Jevel of compression develop as this Increases
in severity At first asymmetrical, if the compression s asymmetncal,

they comprise
1 dal sagns in the homolatern! kg
2. impairment of pain and temperature sense in the contralateral
leg.

Syringormyella

Syringomyelia is distinguished from other causes of cord compression
by among other characters, its pafnless nature,

It is a glioss and cavitation developing In the region of the grey
commissure, and extending in the length of the cord over a pumber of
segments, It is most advanced 1n the cervical segments.

Symptoms begin in adolescence or early adult life.

Wasting first appears m the Intrinsic muscles of the hand, affecting all
of them. It may be unilateral for a long tirre, or at least mnch more
marked on one side than the other but ft gradually becomes sym-
metrical. It then spreads in regular fashion to the forearm, where the
flexors aro chiefly affected the upper arm, the sterno-mastord, trapezius,
and other muscles of the neck and shoulder glrdle.

Trophic changes appeer in the hands the skin becomes cold and Iivid
and perhaps sbnormally dry and a hard oedema develops on the
dorsum. Ultimately the hand has an atrophic glossy skin.

Varous deformities of the hand aro a sequel sometimes claw hand
sometimes thumb and mdex partly flexsd, with the other fingers i
complete flexion contracture sometimes wnist and fingers in hyper
extension (main de predicateur)

In addition superficial ulcers and perhaps palnkess whitlows develop
omth:handx,forthclkinhuloﬂpalnandmnpcnmemowl
sleeved jacket area (the jacket usually not extending lower than the
6th rib) there is ditsocfared anaesthesta not a loss of all forms of senst-
tion, but only of pain and temperature sense touch and postural sepse
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remain normal Over this area the patient cannot distinguish heat from
col, nor a pin-prick from touch He docs not feel bumns or other
injuniet, and to this sensory loss are due the painless injuries on the
hands 8o charactenstic of the divcase and so unaccountable to the
patent.

In one lower limb 1t s not rare 1o find pyramidal signs increased knee
and ankk yerks, and extensor plantar response and a stight degree of

ty

Syringomychia may be confused with progrevsive muscular atrophy
But fibnllation in the wasung muscles is much less marked than in this
condstion. Also in contrast to progressive muscular atrophy are the
trophxc chanpes in the hands, and the dissociated anaesthesia,

ATROPIIY OF INTRINSIC MUSCLES
OF THE HHAND

Causes

WITIHOUT SINSORY CHANGIX
Arthritic nuuscular atroph)y
Peroneal muscular atrophy (late stage) [p 19)
Progressive muscular atrophy [p 10]
Amyotrophic lareral sclerasts [p 10]

WITH SINSORY CHANGES

Ulnar paralysis [p 12}

Median paralysis [p 13]

Cervical rib syndrome (p 81]

Syringomyelia fp 16]

Nerve root and spinal cord compression [p 15}
disease of veriebme affecting T 1 segment Pancoast tumour
pachymeningitis spinal cord tumour

Lower brachlal plexus tnjury

Progressive muscular atrophy begins 1n the onter half of the thenar
eminence. It might therefore be confused with median paralysis, or the
median type of cervical nb syndrome. If first seen when it has spread
to all the intrinste muscles, the condition most closely resembling it
:]Wld be syringomyclia, which from the outset affects all the hand

1t i3 important therefors to know if the condition is palnful or not.
The two observations most helpful diagnostically are 1 sensory loss
08 the affected hand or elsewhere on the upper limbs 2. fibrillation in
the wasted muscles,

3
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In progresuive muscular atrophy sensory phenomens are absent, and
the wasted muscles show marked fibrillauon—as may epparently
healthy muscles in the arm In median pamlysis the cervieal b
syndrome, and syringomyelia, fibdllation is inconstant, slight or
nbient,

The only similar condition in which fibnllation 15 well marked Is
peroneal muscular atrophy [p 9] but this is & famillal disease begin-
ning wn childhood and first affecting the feet and Jegs there s marked
wasting of the leg muscles before the hands are affected.

Other condltions causing wasting of the small muscles of the hand are

1 Ulnar paralynis [p. 12] which affects the hypothenar muscles the
nterossel, and the two inner lumbnicals the signs are very chamcteristic

2. A lesion compressing T | nerve root or the spual cord at this
Jevel The association of severe root pain will suggest the dlagnosts.

3 Lower brachul plexus injury Thus is uncommon Involving C.8
and T 1 roots, 1t causes atrophic paralysis of the itnnsics of the hand,
and the flexors of the wnst and fingers.

ATROPHY OF MUSCLES OF THE
LOWER LIMB
The responsible conditions are discussed in the general section on
muscular atrophy and under pann theleg [p 171] The more impor-
tant causes may be summanzed here
WITHOUT SENSORY CHANGES

Arthritls knee—quadniceps  hip—gluter,

Disuse from joint disease from artertosclerosis.

Poliomyelitis

Muscular dystrophies pscudo-hypertrophic type.

Peroneal muscular atrophy

WITH SENSORY CHANGLS

Mulriple peripheral neuritls [p. 14]

Selatte nevralgia [p. 161] due to
Canda equine compression by meningiomata or other
tumours or gross disc protrusion
Nerve root compression duc protrusion  osteo-arthritis
disease of tho Jumbar spinc.
Traums of the sciatic nerve

Single nerve palsfes
Femoral
Obturator
Common peroneal
Tibisl
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Swngle nerve palsies in the lower limb arc comparatively uncommon

Compression of the femoral nerve by intra abdominal growth, or
dunng partuntion, is uncommon It affects the quadtiecps and ifio-
poas, causing weahness of flexion at the hip and extension at the knee
and loss or diminution of the knee jerk A femoral neurnlgia may also
be due to senous drscase of the spine affecting lumbar roots L.2,3 4

Injury to the obturator nerve is foflowed by inability to adduct the
thigh the patient cannat cross the knee of the affected keg over the
other

The common peroncal nictve [p 53] s subject to injury as it winds
round the fibula and to a neunts of unknown origin. It causes a foot
drop from weakness and wasting of the peroner tibalis antenor and
extensors of the toes.

The tibial nerve is much less commonly injured the result is a
paralysls of the calf muscles,

ATROPHY OF SHOULDER GIRDLE
MUSCLES
There is usually no difficulty in recogmimng arthritic muscular
atrophy disusc atrophy or the remdual paralyns of poliomyelitis
Apart from these, the causes may be grouped

WITHOUT SENSORY CHANGES

Muscular dystrophies [p 9}

Paralysis of serratus anterior (winged scapula)
WITH SENYORY CHANGES

Single nerve infurfes supra-scapular—deltold  axillary—supm
spunatus and Infraspmatus.

Upper plexus infuries [C.$5 6] deltold, supraspinatus and infra
splnatus, serratus antenor rhombolids, clavicular part of
pectorals major (and some arm muscles)

Nerve root and cord lesions [p 15)

C.4—trapezius, levator scapulac

C.5—deltord supraspinatus and Infrmspinatus, rh,
Radiculltis [p 174) mepinsius, thombolds.

The muscular dystrophies are unlikely to be confused

with an;
condition {n the second group They are cssentially familial dbcucz
characterized by a progressive symmetrical weakness of shoulder and
hup girdle museles, beginnung in early childhood or adolescence.

Instances of atrophic penalyns following In
oo g Injury also present no
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Wixged scapala

Parulysis of the serratus anterdor causes the vertebral border of the
scapula to stand away from the chest wall when the arm Is raised
forwards at the shoulder to a horizoatal position—and particutary
when in this position jt is thrust forwards sgainst resistance The
patient s complaint js of a general weakness of the arm and inability
10 elevate 1t Tully

Tho nerve supply to the muscle is the purely motor long thorack:
nerve (C.5 6 and 7) Where it descends on the anterior surface of the
scalenus medius, it s liable to injury from undue pressure on the
shoulder, as in carrying an army pack.

Possibly some of these cases are due to & brachial radiculrtis [p. 174)
in which 1t may be that Jong thoracc fibres are mainly affected. It would
scem also that the nerve may be affected by & neuntls after various
Infective discases.

Winged scapula is fairly commonly potlced in the cervical rib
syndrome [p. 81] In which presumably the long thoracic nerve is
stretched.

the serratus anterior is ono of the first muscles to be affected
in the muscular dystrophies {p 9]

BONE, SWELLINGS OF

Bone swellings, discovered clinlcally or radiologically may be
grouped as due to
TRAUMA
INVASIVE DISEASES

Infections pyogenic tuberculous syphilitie.
New growths

g fumours genic sarcoma fibrosercome
Ewing s tumour guant cell tumour
melastases
berign hoadroma hondromms  osteald
osteoma,
BONE CYSTS

BONE DYSTROPHIES Paget s disease acromegaly
Imﬁmdmdﬂngdterlnjurytonbeno—ﬁomaﬂlmununderth:
penosteun, winch after subsidenco may leave a permanent thickening,
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or from cafluy after & fracture—usually presents no diagnostic difficulty
but there are times when sn ossifying hacmatoma closcly mimics &
sarcoma.

INFECTIONS

An acutely painful, tender swelling near the end of a long bone, with
red and oedematous overlying shin, may be due to an acute pyogenic
periostitls and osteomyelits [p 157]

A chrome staphylococeal bone abscess Is called Brodie s abscess. Tt
occurs most often near one cnd of a long bone, usually the tibla, though
1t may be femur or humerus. Dense sclerosed bone walls In the abscess,
and wath periosteal thickening may bring some enlargement of the bone
end as a late event.

Rarely a chromic tuberculous abscess occurs in young adults, near
one end of a long bone, particularly the upper end of the tibla. It may
casily be confused with Brodie s abscess there is the same aching pan,
worse at night, with local tenderness ling may be iderable.
Tuberculous dactylitis In children is an osteltis of a phalanx, metacarpal,
or metatarsal. The bone is expanded new penosteal bone keeping pace
with destruction within.

Syphilis of bone Is very rare In this country There are two forms
syphiliic penostitls, and endosteal gumma.

Penosten] nodes may occur on the long bones, or a diffuse perfostitis
with sclerosis of the bone beneath. This in the tibia pives a fusiform
swelling replacing the sharp anterior crest of the bone.

Gummatous osteits affects most commonly the clavicle or the tibia
the skin overlying the swelling may ukcerate An endosteal gumma is
ustally in the cancellous end of a long bone, which is expanded both by
the pranuloma and new perlosteal bone it may be mistaken for a
malignant growth,

NEW GROWTHS
Primarp maligaaxt tamonrs

Osteogenic Sarcoma. This neoplasm affects malnly children, adoles-
ceats and young adults. It Is very rare after 40. It may follow trauma
bat whether this merely calls attention to the condition or is causally
commected is unknown,

It occurs usnally at the end of a long bone, and most commonly near
thnkn:&mﬁm:ympiomhpaln—lm{nglymconﬂnui]‘ypuin,
dlm.lrb‘hlgllecp.Iththoughttubedm!om'rmhlngoflhcpulmteum
lndhfo]]owedlﬂcr:fcwmhbyrwdnng.’l'thWeMngmaybccome
 large fusiform tumour and when near the knee be Increased In bulk
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by effusion into the joint It s firm and elastic, or soft fluctuation is
Very raro.

The diagnosis cannot be made on the clinical features. It can often,
but not always, be made with the additiona) data provided by X ray
films of the tender bone end But many Instances do not grve a charac
teristic appearance, and films may have to be repeated at frequent

Osteogenio sarcoma  clastical Em-ray sppearance.

intervals, Thero ars some who object to blopsy on the ground that there
is 2 risk of dusemination but the general tendency now is to regard it
as safo and useful. Even the histological findings, however arc at omes
equrvocal wth all available data mistakes are gtill possible.
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A ra) apprarances may be typleal and dwagnostic fine sharp splcules
of bone act on the shaf at nght angles to it longest at the site of the
tumour diminishing penpherally the bone beneath may be increased
m density (e 2a] Butn many instances X ray appearances may be
confused with those of syphilitic or tuberculous osteitis, chronic osteo-
myclitls, or ossification of a hacmatoma In the osteolytic type of

no 2%

Outeogenic sarcoma osteolytic typo
(by kind permttalon of Dr F Campbell GoKing).

growth the tumour may be visible in the soft and here the
is scen eroded, with variable destructlon of thfau?der]ying bone. ?l-{t:n
15 10 new bone formanon the appearance of bone destruction fading
imperceptibly into that of normal bone, Pathological fracture Is common
in osteolytic growths [0 2] In the scleroning, or osteoplastic, type
the affected bone s densely selerosed, 1ty outline is blurred or eroded,
and from it project rregular bosses and spicules of new bane, )
thnboncumnmhluspmcd,thcchmmou!ddmbeXm)‘cd.
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Metastases may be present in the lungs at an enrly stage therr detection
will save a uscless operation.

Histologically these tumours show considerable vanation. The
tumour cells—spindle shaped rouad, or polygonal—are m a stroma of
varyng t, and composed of m , cartilaginom, osteold,
or bony tissue in very varying proportions.

Fidrosarcoma. This 13 a rare tumour ansing from the periosteum, o
Iess commonly within the bone, In most instances the penosteal variety
is found near the knee causing a firm and smooth swelling over the

na. 3

Ewmng & fomoar
(by kind permurooa of Dr F Campbell Golding).

apper end of the tiba, or lower end of the femur X ray films show the
soft tuzsue shadow and erosion of the bone cortex in contact with it
Ewing 3 Tumowr Thns tumour is alao very mme it was formerfy called
round cell sarcoma, or endotheliomsa of bone.
Moumminyoungpcopk,nmaDyI&ZSyamltnmﬂy
occmiinthclhaﬁofnlcngbon:,muﬂoﬂcnﬂhln,ﬁbnh,orfunn;{
but it may be m any bone The first symptoms arc recurrent attacis
mmmmmgmquMWm
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of this a tender swelling of the bone appears. Metastases occur {n the
tymph glands, and especiaily In other bones, notably the skull

The X ray appearances arc of destruction of cancellous bone [na 3]
In the shaft of a long bonc when the tumour reaches the surface
plaques of bew penosteal bone are lald down over itin onlon like layers
the innermost layers are continually absorbed by the expanding tamour
and pew layens are deposited on the outslde. Penosteal proliferation
increases the local density and pathologteal fracture is rare

The tamout is extremely radio-sensitive, and the response 1o X radia
tion may be used as a therapeutie diagnostic test.

Giext Cell Tumowr (Osteoclastoma) This tumour is only locally
malignant, The age incidence is 16-25 years. It occurs most commonly
above or below the knee In the epiphyseal region

The fist complaint is of a swelling it is accompamied by pain though
fess severe than in sarcoma. A pathologleal fracture occurs in about
14 per cent, of cases.

The X ray appearances of the affected part are of an expanded bone
with the cortex reduced to o thin shell. Coarse trabeculae crossing the
tisspe give it a charactensuc soap bubble appearance [Ma 4a)

Metastases

Secondary deposits of carcinoma are rare in the limb bones, except at
the upper end of the femur and humerus they are commonest in verte-
brac [p 93], pelvis, rib sternum, and skull—bones containing red
marrow

The prominent symptoms are pain and Jocal tenderness if there 1s
swelhing it is uniikely to be detected They are most often osteolytic, and
pathological fractures occur in about 15 per cent.

Benign tsmours
Eechondroma. This is a cartilage tumour projecting from a bone. It
Later ostifies, becorming what is called an exostosis, or osteochondroma,
It is common near the knee, and may occur at the upper end of the
femur It may grow to such a size as to interfere with the mechanics of
the oint.
Exhoadmma.'lhkhamrﬂhgntumonrvdthlnnbom,
expending the
bone [ocally red\ldngthcconcxtonthlnlh:u.Commonutinsthe
and phalanges of the fingers, they may be found near the
end of & long bone, single or multipte. Swelling is the only clinical slgn
hhnmpdnfuLBuuﬂermanyyemitcaancmallgmut,andthm

it becomes painful, ra increases
pidly in sizs and breaks through the
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Osteold Osteoma This benign tumour first deseribed in 1935 occuns
mainly (75 per cent.) In adolescents and young adults jt is rre after 30,
but a few after 50 have been recorded A single tumounr jt 1s commonest
in the lower limb, in the canceflous tusue or the cortex of a long bone
or a phalanx. The prominent symptom is localized permstent pain,
worse at night, and local tenderness. There may bo swelling of the
adfacent soft tissucs. Near a joint it may cause a synovitis.

The tumour is composed of irregularly arranged areas of osteoid, in
a vascular matnx

na. de

Onteocartoma
(ty kond peemindon of Dr F Campbell Golding

X ray films show a rounded clearly demarcated area, usually less than
2 cm. in diameter at first transhcent, Later when osteold calcifies, it
becomes radiopaque. But the tumour may be idden mn dense perlostesl
new bone [Fia 45)
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noOANL CYSTS
A bone cyt radiologically 1 a rounded and fairly sharply demarcated
yrea of translucency The commoner conditions responuble are
I Cysts following trauma
2 Cysts in the metacarpals or phalanpes due to degencration of
snchondromata

na, 46

Ouleold ortroma
(by kind permhsion of Mr W D Coltart)

2 Tomouns of bone, ¢ g. enchondroma osteoclastoma
: Chronic infective condutions e.g. Brodie s sbscess [p 21]
mSOHtuy cysts near the extremity of femur humerus, or tibla, of
0%n nature. They are associated with swelling and aching, and are
sometimes the cause of spontancous fracture,
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BONE DYSTROPHIES
Paget's disease

This is a bone dystrophy beginning In middle ago or later affecting
perhaps & single bone more often many but never the whole skeleton.
Most commonly affected In order of decreanng frequency are sacrum,
skull, lumbar vertebrae, pelvic bones, bones of the lower imbs.

It is very slowly progressive the affected bone becomes enlusged and
at first softer than normal. Sweliing may be obvious in the tibla and
8 need for larger hats each year calls attention to & progressive enlarge
ment of the skull In one of Sir James Paget s cases, the circumference
of the skull increased by 5 inches m 30 years. Softemng of the bone
brings deformrties a marked anterior curvature of tibiz or femur a
slowly increasiag kyphosis sometimes compression of a vertebral body
But gross deformities are rare.

In the later years of the diseasc the bone becomes heavrer and denser
than normal In this stage of increasing sclerosts no further deformity
will ocour

Sometimes the condition Is painless, and only discovered dunng
X my examination for some other condition. Usually however the
affected boney are a source of continual deep aching pain, which may at
times be quite severe. X my examination, carried out exther because of
pan, or b of a sp fracture, blishes the dlagnosls
the appearances are quite characteristic.

The prumary Jesion m Paget s disease 15 bone destruction. Thus is
countered by erratic repair & very marked overgrowth of bone, but
haphazard, not following the normal trabecular architecture. The two
processes go on simultancously in the skull it is sometimes possible to
sce an area of resorption and an area of repair mide by side. The result
#s that normal bone is replaced by coarse trabecular masses and & grestly
thickened cortex. The other tial change i repl of the
marrow by & cellular fibrous tiasue of extreme vascularity The blood
flow in Paget bones has been found to be increated up to 20 times the
normal.

The bone destruction is not an exaggemtion of the normal process
of bone resorption, as in hyperparathyroldism, Serum caldom and
phosphorus are normal. The very marked osteoblastic activity respon-
gible for the overgrowth of bone is reflected in a very high serum
alkaline phosphatase level

X-ray appearnces nre usually unmistakable [FiG 5a). The essentisl
changes are 1 enlargement of the bone 2. replacement of normal bone
structure by a coarso hapharzard trabeculation 3 af tho edge of & ron®
of overgrowth may be found normal bone and small zones of rare-
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thick, the medullary canal narrowed The normal bone structure has
been replaced by coarse spongy bone of varying density
Acromegaly

Hyperpituitansm after epiphyseal growih has ceased causes the
mcrease m thickness of bones called acromegaly The arresting signs
are enlargement of hands and feet, jaws, nose, tongue, lips and cars.

Paget's disesss wull
(by kind permirdoa of Dr @ A. 8. Lloyd).

A man, or a woman—the sexes are affected almost equally—aged 2040
yea.ﬂ.begmtonoﬂccthisaltenﬁcnmthcfeururu,nndinth:dnof
the hands end fect. The fingers become clubbed, the bands broad and
spade llko. Thero is complaint of intense lassitnde and muscular
weakness, and of pams in muscles, bones and joints, The heart 1 vsually
:nhrgcd.umnuiumma]omAmno&dq-odjblwnmm
development. Sexual functions are depressed amenorrhoea and
virllism appear in women.

When the hofmone excess 1 from a pitwitary tumour headache may
bo a prominent complaint, and bitemporal hemunops may develop.
meﬁlmxofthnlkullmnylhowmlargcmcntofthcnlhwmmt
always Films of the limb bones frequently show exostoses at the st
of muscle insertions.



BONL TI NDI RNLSS
Local tendernew accun whentvet penonteum an 1 inflameed esther
by trauma or infection ¢ g repeated Mawcona bone rearth <urfa ¢
as1n the tender vhans of fothallery or in enteomveliie 2 stretched by
mexpandme kewon, € p sutpenimical cutrasatation of bloed fncur s
OF primary new prowths

General tendernen an a feature of the pencralized rarefying dv
of bone,

RARITYING DISIASES OF HONE
Bone rarefaction i an \ 1ay findinp 1t may affect the whole sheleten
or only pants of it The mctabolie dieaser of bone are peneralized by
some of the local or dnseminated dinorden not affecting the whole

may closcly resemble them radiolopycally and therefore come
mio the differentiat diarnout,

Te presenting symptom i the metabohie diseases of bone s likely to

be pin in the hack and hmibs and is often ascnbed to rheumatism
Palpable bones are tender

The rarefying dinca o of hone may be prouped as follows
METADG IC DistASts
Inadequare Deposition
falure of caleification osteomalacia

osteoblastic failure osteoporosis
Excessive Resorpiion

Hyperparathyroid osteitls fibrosa generalisata
LoCALIZTD

fvashe diseqses myel ls, carci is skeletal xantho-
matosiy,

bone dj strophies polyostotic fibrous displasla

The METABOLIC DISEASES OF BONE

tkeleton as @ mechanical structure is of sccondary importance to

It one of 12 calclum depot The fonized cakeium of interstittal fluid
o the several constants of the body essential for cell Life. Just as
In Elf:l“ﬂ * constant plucose level the animal has a reserve of glycopen
the 30 it depends for the matnicnance of its Ca** constant on
mmlm’dme reserves of the skeleton Calclum fons are continually
from the skeleton to provide the body s needs, and continually
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replaced by ingested cakium. A belanced decslcification and re-
ctlafication proceeds without cessation throughout life. But it is not a
simple matter of solution and precipitation decalerfication 18 accom-
panied by resorption of the orgame metrix, and re-calcification by the
deposition of now bone matrx. The balance is really one of bone
resorption and deposition.

The metabolic diseases of bone result from a disturbance of this
balance ecither resorption 15 excessive (hyperparathyroidism) or
deposition jnadequate (osteomalacia  osteoporoms)

Bone resorption is controlied by the parathyroid hormone, and a fall
in serum calcium s the normal stimulas to its secretion.

Bone deponition 1s 2 complex process. Osteoblasts fint lay down the
osteold tissue which 15 to be calafied. At the same time theso celly
produce the enzyme alkaline phosphatase, which determines the
deposition In thrs matrix of a calcium phosphate carbonate complex
called dahlite,

Fluid bathing the matrix contans calcium and phosphate 1on8 in
almost saturated solution an Increase in phosphate jons determines
prompt precipitation of calcrum phosphate. The action of alkahne
phosphatase Is to liberate phosphate ions from non ronized organic
phosphate compounds. The Jovel of serum alkaline phosphatase is &
measure of osteoblastic activity

Biocherrical Tests. ‘Those of most value in distinguishing the several
metabolic diseases of bone are the estimations of serum calaum,
phosphate, and alkaline phosphatase.

Serum calcium is normally 9-11 mg. per 100 ml.

Serum inorganic phosphate 18 5-6 mg. per 100 ml. in Infancy gradually
falling to 34 5 mg. per 100 mL m adults.

Serumalknhnephmphntuc.mumrcdinl(mgArmﬂ:ongunln,u
3-13 umits per 100 mL in normal adults 10-30 units 1n normal chikdren.
It s highest in the first 2 years of life, and gradually falls to the adult
level.

X ray Appearances In all three types thero are 1 excessire radlo-
translucency 2. if the intervertebral discs have not lost all turgdity
through the degenerative changes of age, they bulge into the softened
bone, becoming markedly bi-convex, and the bodies brconcave ‘fah
vertebrae 3 crushing and wedging of one or more vertebral bodies.

In osteamalacts and in hyperparathyroidusm there are addrtional
charactenstic features that will be mentioned fn the appropriate place.

Osteomalacia
Osteomalacis is a rarefaction of the whole skekton from inadequato
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bone depostion due to n failure of caleification. Osteold—the organte
matnx—is lald down normally but is not calerfied Osteoblastic activity
is in fact increased the error is a lack of available calcium.

The serum Jevels of calclum and phosphate depend in part on the
degree of compensatory parathyrold sceretion The wsual finding is
normal calcium and low phosphate but it may be low calaum and
normal photphate, or both may be low What determines fallure of

kification 13 & low cal and phosphate product, Calclum and
phosphate lons in n body fluld are in o state of equilibnum such that a
nse in caldlum 10ns keads to a fall In phosphate fons, and viee versa. The
product of serum calclum and serum phosphate, expressed In mg. per
100 ml., Is constant jt is 3040 for adults 40-55 for growing children,
Rickets occurs in childten If the product 15 below 35

The serum alkaline phosphatase is increased.

These bioch 1 changes may be pared at once with those
found 1n osteoporosss, and in osteitls fibrosa generalisatn,

OSTHTR FTRROIA
OFTTONALACIA CSTIOFORONS | ODRNERALIATA

Serom Ca ootmal | tow Jow normal

Serur P low uomnll low normal h{‘.ﬁv‘;

Serum alk.

phosphatate Hgh pormal high

The cause of the lack of available cal in faca s wsally

a deficency of vitamin D

Rickets. This disease results from the effect of a simple deficency of
vitamin D on growing bones. It is ostcomalacia wath certain
characteristrc changes in the growing ends of the long bones. It Is readily
curable by the admmistration of small doses of vitamin D

With 1mproved infant feeding, rickets has become a rarity in this
country It begins in infancy (6 months to 2 years) At the growing ends
of the bones all normal regulanty in the process of bono growth is
absent. The epiphyseal discs are enlarged by over production of
osteord, cauing the characterisuic drum-stick swellings of the bone
ends. Qver production of osteold leads also 1o botsing of the akull, and
enlargement of the costochondral junctions ( rickety rosary’)

A moderate dwarfism comes from old rickets, from stunting of the
lower limb bones, and increase in their notmal curvature possibly with
a contribution from kyphosis and scohons. From thess stunted bent
bounwﬂ]befounddthcrg:nuvalgumorgmuvmnn & big square
skull with a bulging forehead & deformed thorax— rickety rosary
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pigeon breast or the transverse groove round the lower part of the
chest from the tug of the dlaphragm on the softened sibs of & bronchitic
nckety infant, called Harrison s sulcus.

There is & condrtion met with in both children and adults called
resustance to vitamin D in which there is an inability of the body to use
normael supplies of the vitamin. The resulting osteomalacia is carable
only by the adnunistration of massive doses.

Chroalc Steatorrhoea. Steatorrhoen 13 probably the commonest cause
of ostcomalacia, Vitamin D 1s not absorbed because it is fat soluble,
Moreover fit retained in the intestine combines with calcium to form
insoluble cakium soaps the absorption of calcium as well as that of
vitamin D is therefore impaired In the presence of osteomalacia with
no obvions dietary abnormality faccal fat analyses are calied for Total
fat over 25 per cent. of the dried faeces suggests steatorrhoea but this
single estiumation 1s of hittle value. By analysing all stools passed over a
72 hour period the average daily fat excretion can be determined ona
normal diet 1t is less than 6 g values greater than 10 g. are diagnostic
of steatorrhoen, A still more relizbk criterion Is provided by a 6-day fat
balance test loss of more than 10 per cent. of mgested fat is taken as
evidence of steatorrhoea. Balance tests, however are possible only in
the metabolic ward of a special centre.

Thero are many possible causes of chronic steatorrhoea, including
disturbance of fat digestion from for example chronic pancreatitis, and
faiture of fat absorption from & number of intestinal diseases. There Is
also a group whose cause is more obscure coellac diseaso 1n infants and
children, 1diopathic steatorrhoez, and tropical sprue.

In cocliac disense increasingly frequent attacks of anorexia occur
with stools that are bulky and offensive from their high fat content.
Loss of welght i progressive and severe. Some of these infants survive
with stunted growth and the idiopathic steatorrhoes of adults, Light on
the actiology of cochac disease came 1n 1950 with the discovery that the
great majority of children recover when the gluten of wheat and rye
flour 15 removed from the diet, and that steatorrhoea promptly recuny
when gluten 13 1e 1ntroduced.!

Idiopathuc steatorrhoca and tropreal sprue have very sumlar symp-
toms, but are probably distinct diseases. There 15 chronic illness with

clation, abd 1d fort wath loose offensive stools, recurrent
glosntis, sometimes cramp and tetany A macrocytic ansemia develops
a normal blood picture is agamst the diagnosis.

Spmblduusetowhmhwﬂmnm-mﬂnbhmthntm}i&

Evidence has grown m recent years that idiopathic steatorrhoes (non-
1 Row, C A. C., #t oL (1955) Lamcrt, 1, 1087
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na. e
Osteomahacls pando-{ractures in tho kft uisa,

tropical sproe) is adult coeliac disease, The majority of patients are
cured by a glaten-free dlet, which has no effect on tropscal sprue !

Spmptoms of Osteomalacia. In muld forms the complaint is of pains
1n the bones of the legs, low backache, and general weakness patients
are fikely to be sent for examination because of rheumatic paina, In
more severe cases, pain, and especially low back pain, may be severe
and there is marked general bone tenderness. Muscular weakness is
prominent. Skeketal deformities develop, A painful waddling gait from
spasm of the adductors of the thigh is fairly common.

The presenting symptom may be an episode of sovere back pain which

! Cooke, W T (1958) Brit med. 7., 1, 261
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on X ray examination Is found to be associated with & crush fracture
of a vertebral body

At tumes the presenting symptoms are those of tetany [p. 49]

X-ray Appearances In Osteomalacie. Radiographs show a general
rarefaction of all the bones of the skeleton with thinning of the cortex,
and often pseudo-fractures [F1Gs. 62 and 66] In severe cases gross
deformrties are common especizlly in the bones of the pelvis.

Fructures in osteomalacia umte by uncaleified osteoid. Narrow bands

na 6

Anotber case of osteomatacia showing a woll-marked
peendo-{racture on the [ower part of the tibia

(by kind pormission of Dr F Campbeil Goldlng).

of translucency m the cortex of a bone, transverse to 1ts long axis, are
ly seen in osteomalacia, and in no other condition. They may
or may not completely cross the bone and they arc usually
pscudo-fractures. They arc often symmetrical they may be found 1n any
long bone, but are most common in the femoral neck Ischial and pubs
mn'ﬁ.,t.hcr.-m;iIlm'yedgeot‘t.h:|mp\1].ﬂ,m:\dt.hcn’l:xs.'l'ho0!1@110*.'-"-'“c
zoncs is unknown. Perhaps pseudo-fracture 13 not appropnate it may
be that there i3 a partial fracture, and the matrx laid down in the crek
is not calcrfied
Milkenas 5 Symdrome Prcudo-fracturcs may be found when the rest
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of the bone appears radiologically normal Milkman s syndrome is this
early stage of laclh a case | ing the symp of osteo-
malacia, the serum caleium phosphate and afkaline phosphatase values
of osteomalacia, and mdfologically pseudo-fractures in a skeleton that
appears normally calcified

In this connexion it has been pointed out that before mdiologsts can
detect porosss, some 30 per cent of the bone callum must have been
lost.

Osteoporosis

In osteoporoshs 1nadequate bone deposition Is due to o faffure of
osteoblasts no new osteold Is formed and there is nothing to be
re-cakafied.

Normal osteoblastic actnaty probably depends on several conditions,
among which are normal hormonal steroids and normal vitamin C. It
fails in scurvy in Cushing s syndrome where there is excess of adrenal
cortical sterolds and at and after the menopause when there is defi-
ciency of oestrogen It fails also in disuse in maloutntion, and in old
age. It 1s a2 gemtal defect in genesls imperfecta. In some
Instances the reason for osteoblastic fallure Is quite obscure

There are therefore several clinical types of osteoporasis. In all of
them serum calcium, phosphate, and alkaline phosph ate normal
for thls is not a disturbance of calciurn metabolism.

Memopewsal Osteoporosis. Menopausal osteoporosls merging into
senile osteoporosis, 13 a common disorder [Ra 7] 1t Is regarded as
generalized, though it affects the spine and pelvic bones mainly long
bones much less frequently and skull almost never It occurs in women
after the menopause and 1n men after middle age. It is a common cause
of low back pain [p 99]

One of the commoner problems arising In practice is the recognition
of & diffuse rarefaction in the spinal colurnn as the common menopausal
osteoporosis, and the exclusion of the comparatively mre myelomatosis.
There 13 2 stage in the evolution of myelomatosis when X ray films of the
spuie thow no more than this general poross, and collapse of one or
more vertebral bodles. Myelomatosls is also a disorder of late middle
2ge, and the promunent symptom 11 also pam in the back Although
serum calaum is joereased in about 50 per cent. of cases, serum
phosphate and alkallne phosphatase values are normal, Distinction can
be very difficult. Diagnostic critena are given on p- 97

Sewrry In this condition, there is in addition to the haemorrhagic
lcn:ic::cy an osteoblastic failure. The X-ray appearances of the bones
m scurvy are ch utic 1 the bones are osteaporotic
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canceflons trabeculation cannot be detected, and the shadow of the
cortex 18 reduced to & thin line 2. at the extremuty of the diaphyss there
is & narrow band of dense bone projecting a Littlke beyond the wadth of
the shalt and this is lying on a narrow completely decalcified zone—a
zone responsible for displacements at the growing end, 3 the periphery

na. 7
Senils osteoporem dorsal pens showing compression of vertebrl bodier

of the eprphysis is a sharp thin line, and & faint stroctureless shadow
replaces normal cancellous tlssue,

Scurvy 18 now very uncommmon but minor degrees of vitamin C
deflarency may contribute to the osteoporosis of malnutntion.

Crskixg 1 Symdrome Osteopoross Is a common findng 10 Cushmg’s
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syndrome This is a condition due to over-activity of the adrenal cortex
and especially to over production of glucocorticolds

Cortisone Therapy When treatment s prolonged especiafly when
the drug1s given in doses of the order of 100 mg. daily it has commonly
been found to lead to osteoporesis. Collapse of vertebral bodies have
often been reported as also have pathological fractures of the neck of
the femur the humerus, radius, nbs, and tibla This Is nowa well known
hazaid 1n the prolonged cortisone treatment of rheumatoid arthritis.

Osteogenesls Imperfecta. Osteoporosis from osteoblastic failure
occurs as a hereditary defect 1n penesis imperfecta (fragil

3

i

na.t
Oneogtnests Imperfectat fracture of the humerm
(by kind permizsion of Dr Cecll Bul).

osnum). This is & rare hereditary and congenital fi of bone, It
usually associated with blue scleroties, nndgﬂgﬂmr:tgou;ct{cm:h. /:']1 tha:h
offspring may be affected or some may have white sclerotics and normal
bones. Some of them are stillborn with multlple fractures as 2 rule
fracture fmm‘ tnvial i.njna beglns to occur at about the age of 4 or 5
not until adol

Whenanill-nounshed child with china blue selerotics fractures a bo:
during ordinary activities, the diagnows is unmistakable. Thero is nonul:("
the tendency found in rickets, to bending of the long bones. X ray films
lhnvmeg—d\dllhlnmofthcbmcoﬂu,muvmmmﬁcuun
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with but few bone trabeculae but pever the cprphyseal changes of
rickets.

The fractured bones are rarely displaced and unrte firmly after
adequate fixation [ 8] After adolescence fractures may cease to
occur but the prognos:s is not good from the frequency of fatal inter
current disease in the second decade, Many of these children die before
adolescence  but there is a much Jess severe form which improves when
adult life 1 reached and which may cause difficulty in diagnosis.

na9

Hyperparathyrokfem
(by kind permistdon of Dr F Carnipbel Goldingd.

Hyperparatkyrold esteftis flbrosa gemeralisata

In the general skeletal rarefaction of hyperparathyroidism, boos
deposttion is normal but it cannot keep paco with the excessive
resorption. Hyperperathyroldism is usually due to an adenoma of 03¢
of the four parathyroid glands but sometimes to a diffuse hyperplssit
of all of them. It affects women more often than men, Most
cases have been between the ages of 40-50 but nstances occur m ol
decades from the 2nd to the 8th.

The usual symptoms are pain and tenderness m the bones, SpODED
ous frectures and deformities, and a waddling gait, Pain m back a0
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limbs may be tevere, and the fint diagnosis is often rheumatism
Besides symptoms referable to the skelcton others arc duc to disease of
the unnary tract, and to hypercakeaemia,

Caloification Is likely to occur in the kidneys causing serlous changes
cakuum phosphate caleuli wath seeondary pyeloncphritls, or & diffuse
nephrocalenosis leading to renal faflure. Hypereakiuda and hyper
phosphaturia sometimes cause o marked polyuna and polydipsia,

lating, diabetes insipidus Hypercaleaemla causes a decreased
musche excltability and so marked muscular weakness and hypotonicity

X ray films [G 9) show a general rarefaction of the whole skeleton
and cystlc areas of varying size throughout the bone. These cystic
areas 1n the film represent 1 truc degenerative cysts 2. areas where
bone has been replaced by a vascular connective tissue 3 benign glant
cell tumours. Fractures and deformitres occur when bones arc severely
affected deformitles of the pelvis, “fish veriebrac  crushed vertebral
bodees, and so on. These changes are striking, but not diagnostic
almost identreal changes may be found in several other bone disorders
(v infra)

Dingnosis 18 confirmed by finding a high serum calium and low
serum  phosph and d alknline phosph These blo-
chemical changes are almost conclunive,

Differextial Disgnosis, The bone changes of hyperparathyroldism are
distingushed from osteomalacia and osteoporosls by the X ray

PP -e3 and blochemlcal changy

But very similar X ray appearances are assocuted with certain
localized bone disease, namely polyostotic fibrous dysplasta, multiple
myclomn and metastatic deposits. This is the radiologist s problem,
and he has two resources 1 he can demonstrate some bone In the
skeleton which Is normally cakiifled ths excludes hyperparathyroidism
2 ho can X-ray the skull—a film of the skull may be pathognomonic in
myel fs the xanth and Paget s dlscase,

The most difficult dmgnostic probl at timex insoluble—is to
distinguish primary hyperparathyrotdism with secondary renal disease
{rom primary chronic renal discase with secondary hyperparathyroidssm

Polyostotle fibrous dysplasia (osteitls fibrosa disseminatz) is a bone
:Ihy::)p?i ofu.nkm:;m camation, In which the lesions closely resemble

of hyperparathyroidism. But it is not generallzed a; serum
aﬂ;mn h::: phosphate levels are normal. & od the
(yelomatosis {p 94], when multlple osteolytlc lesions are
may closely resemble ostertis fibrosa dinan].rymﬂtcu rudlolcglmﬁ;m;;:;
the lesions are punched out they are much more sharply defined than
are the cystic areas of the hyperparathyroid diseate. This shows
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particularly well in X ray films of the skull. Estimations of serum
caldum and phosphate are not of much help for calcrum can be high
in myeloma, and phosphate, though usually normal can be Jow Serum
alkeline phosphatase, however 13 nearly always normal. Other disg-
nostic cuterla for myeloma are given on p. 97

The X ray appearances of metastatle deposits of new growth, when
osteolytic, may be superficially similar to those of hyperparathyrordiem
but the deposits are much more sharply demarcated Moreover the

ditton 15 local ord inated and not g lired some normal

bone will be discovernble Serum calciom may be high, and alkaline
phosphatase increased but serum phosphate is very rarely low

Skeletal xanthomatosiy

The xanthomatoses, or lipordoses, are rarc discases of early life,
probably congenital errors of bolism, 1n which there is excess
storege of a lipid In Jarge phagocytic cells— foam cells —in spleen,
lver Iymph glands and skeleton,

Tho Hand-Schilller-Christian syndrome is characterized by depost-
tion of cholesterol in typreal foam cells, which infiltrate ctuefly the bones
of the skull, the vertebrae and pelvis, and some of the Jong bones. The
X ray appearances are similac to those of hyperparathyroldism but the
condition i3 localized the serum calcium, phosphate, and phosphatase
values are normal,

Renal rickets and remal osteitis fibrosa generalisata

A severe and prolonged rensl insnfficiency may cause & bone discase
in adults indistinginshable from the osteits flbrosa generahsata of
hyperparathyroldism. It is calied renal osteitis fibrosa generalisate. In
children the same changes may occur with epiphysenl changes i
addition a condition called renal rickets, or renal dwarfiam

In adults the primary renal disease 13 chronic nephritls, or chronfe
pyclonephritls, or congenital cystic diseass of the kidney The scquence
of events is probably prolonged renal insufficiency - phosphorus
retention -+ low serum calerm — secondary hyperplasia of the para-
thyroid glands.

But renal faslure may supervene In pnmary hyperparathyrowdism
from nephrocalkinosis, or pyeloncphritis dary to cakuh. Then the
previously low scrum phosphate Is increased, and tho previoualy high
serum calorum 14 decreased. So primary hyperparathyroidism, &2 from
parathyroid adenoma, may produce & pacture jdentical with that of
renal osteits flbrosa generalisata, The only difference is that in the ons
bone changes came first, 1 the other prolonged renal fnsufficiency
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COLOUR CHANGES
COLOUR CHANGES IN THE FOOT

Blancking

Raynaud ¢ disease, and the Raynaud phenomenon [p 46] may affect
the tocs a3 well as the fingers, although this is far less common,

Severe, continuous, diffuse, and cramp-like pain In the foot and leg Is
the commonest initlal symptom of sudden arterial occlution 1t s
accompanied and sometimes preceded by numbness and a sense of
coldness 1n the limb On examination, the skin of the foot, and perhaps
of the lower part of the leg, 13 at first blanched with 2 wax like patlor
Iater it mequires a cyanotic mottling. Prompt diagnosis is vital whena
feg suddenly becomes cold and numb and is stricken with severe pain,
examine the pulsation in the popliteal and femoral arteries,

Cramosis

A cynotic tint 1n the skin indicates as a rule a sluggish blood flow
through widened capillanes, due to partial arterial obstruction or to
venous obstruction Thus cold blue fest are found in

Arterial Qcelnsion. Occanionally the feet, as well as the hands, are
involved 1n acrocyanosis, a condition due to o riction of
arterioles in cold weather Varying degrees of arterinl occlusion occor
in thrombo-angutis obliterans and 1n arteriosclerosls obliterans, The
first mign of arterial discase may be discoloration of the foot and leg—
commonly a cyanotre tint of the toes and dorsum of the foot. A cold
pale cyanotic skin indicates a very sluggish or absent blood flow

Sometimes the skin of the foot is cold and red This may be so when
the leg 13 dependent  or when the temperature of the foot Is so low
that oxyhaemoglobin will not part with rts oxygen.

Vesons Qcclasion. 1liof al thrombophlebitis reyults in rapd nnd
marked enlargement of the whole Jower imb with distemion of the
superficial veins and cyanosds of the skin The residual chronic venons
wsufficiency is chacacterized by oedema of the leg, the skin of which i
umeuzbmnou.lwny:cymosed ‘When venous insufficiency is of Jong

g, brownish pig; tlon appears in irregular ateas 1n the lower
part of the leg,

Disase Use of & Limb increases the resting blood flow through the
towucs  disuse has the revene effect. If movements of the foot are
Testricted, say by joint disease, ts temperature falls, and the continually
cold foot becomes more and more cyanotic.
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Drsuse may be the result of any chronic punful condition of diseased
Joints, or of paralysis from discase of the central nervons system. The
cyanony of disuse Is particularly well seen in the residual paralyns of
poliomyelrtis foot and leg are contimually cold, the skin is mottled with
red purple, or cyanotic patches, and chiblains are common. Atrophie
cbanges in the skin—and in all the structures of the disused hmb—
gradually follow on the defective circulation and the hmb may be
slightly ocdematous,

For the same reason, a cold blue foot and leg 15 a consequence of
spastic paralysis of the lower limb
Cold red fect and legs

Chronfe Pernio (Erypthrocyanosis). With repeated exposure of feet and
Jegs to cold, in the winter months, chronic chilblains develop appeering
in soecessive crops, and tending to nleerate. Ulcerated lesions heal in
3-5 weeks, leaving a pigmented scar The condition occurs almost

Jusively 1n women beginning in adolescence or early adult life. The
lesions appear on the lower third of the leg, on anterior and posterior
surfaces, and often on the dorsum of the foot. They may be confluent,
forming a single frregular aren of reddened or cyanotic tender skin, bard
and raised, and with here and there ulcerating nodoles.

Chronic pernio is either confined to the winter months, or if it docs
not disappear 1 the summer 1t improves considerably This 15 an
important diagnostic point but not quite pathognomonic.

Erythema Induratm (Bazin 3 Disease) This is the condition most
likely to be confused with chromwse pernio Cases of chronic pernio as
well as of erythema induratum have been classified as Bazin s discase
but erythems induratum occurs independently of the scasoms. Sub-
cutancous nedules are found on the egs, usually the lower pert of the
calves, covered with a blulsh red or ulcerated skin. The nodules vary
from abont 1 to 3 cm., but are often conflvent. They are usually painful
and tender and are very chronie, persistmg for years There Is 2 good
deal of mduration around ulkerated podules.

They are commoner in women than in men the sge incidence is 10-40
years. Some instances are tuberenlous in ongin, assocuated mith tuber
culous adenitis

Lfred:Rdicl;laﬁ.Thclkinofthcfcctu.ndkp(lndhnndllnd
army) is marked by reddish blue reticulation, or mottling. Discolor
don s more pronounced in cold, kss in warm weather It affects
young edults, who may have no symptoms, but who may complain
of coldness, numbness, and a dull aching in legs and fect. The
condition 15 duo to constriction of certain of the skn arterioks
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arterial pulsation is normal It is commonly associated with chronic
pernio

Painfal red feet

Erythralgia Thos names o reddencd skin which is extremely painful
when stmulated by frction or moderate warmth—i.e. a temperature
conveying 1o normal skin a seasation merely of warmth A skininflamed
from any cause has these propertics.

Erythromelalgis (Erythermalgia). This name is given to & clinical
syndrome characterized by erythalgia in chronic form affecting the
feet p. 114]

COLOUR CHANGES IN THE HAND
Blanching

A blanched skin, or a pale violaceous dint, indicates complete, or
almost complete, arrest of blood flow Many people are liable to attacks
of dead fingers 1n cold weather due to temporary cessation of blood
fow through the digital artenes.

In mild attacks one or two fingers only are aflected  but vasospasm
may be extensive 1nvolving most of the fingers 1n both hands, sometimes
the whole hand—-cven hand and lower forcarm

The mufferer may have continually cold, slightly cyanotlc hands,
Liable to chilblains. In an attack the skin of a finger becomes pale and
waxy first at the tp, spresding up the finger to a vadable extent. If
vasospasm is prolonged the finger becomes numb and painful. The
cause of this attack—which is called the Raynoud phenomenon—s
spasm of the digjtal arteries, and of the minute skin vessels. Recovery is
marked fist by relaxaton of the minute vessels, into which bloed
flowz from the velns giving the skin a cyanotic tint then, with
relaxation of the digital arteries, rubor appears at the base of the finger
and spreads to the tip

The Raynaud phenomenon does not occur In normal people cold
causes contraction of digital arteries, but not sufficient to arrest the
blood flow It may occur as & symptom, when the lumen of the artenes
13 marrowed by discase or 1t may occur in the absence of any discover
able pnimary condition, in which case ulone should we call it Raynaud s

Raysaxd’s Disease This s a faitly common famulia) disorder in girls
and young women. Attacks of the Raynaud phenomenon are nearly
always bilateral. They oceur in response to exposure to cold, but are
sometimes precipitated by emotional excltement. Usually the attacks
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aremuld and in the intervals the fingers esther present no abnormality
or are continually cold and subject to chilblalns.

In some cases, however nmohnrefrcquent,cxtensive,andpm-
longed In thess sclerodactyly [p. 194] may develop The skin becomes
smooth and fixed to underlying tlasues, and flexion of the flogers is
restricted.

Raynaud’s Pkenomenon. This 1s 8 safer Iabel at least for & year or two
until one can be quite sure that there Is no evidence of thrombo-angiitis,
or other cause. It may be secondary to
1 occlusive artenal disease, especially thrombo-angiitis obliterans
2 the cervical rib or scalenus, syndrome
3 the use of ppeomatic hammers—prinaipally by stone cutters and

nveters.

Thrombo-axglitis Obliterans [p 145]. This disease 13 suspected when
unilateral attacks of Raynaud s phenomenon occur in a young man. In
this disease the arteries of the upper extremities are involved in about
40 per cent. of cases and because attacks of blanching of the fingers
may be & prominent feature in the early stages, the artenal disease s
often confused with Raynaud s disease. Both occur 1n young people,
but the diagnostic polnts shown in the table are helpful.

THROMBO-ANCGITITY RAYNAUD'S DUTASE
Sex mtles 98 per cent, fermaley 80 per cent,
Symenerry at first unflatersl later bilateral and symmetrical
bilateral but
Recwrrent phiebitls common nooe
Ann:djdamm mmy be abeent normal
Post colour changes often present nono

The Cervical Rib (or Scalenxs) Syadrome [p. 81] Although m most
instances pain in the arm is the pr symptom, and symptoms due
to pressuro on the axillary artery are trvial, prolonged attacks of
Raynaud s phenomenon may occur the hand tending to be cyanotic i
the intervals. Permanent coldness of one or more fingers is suggestive
of arterial occlusion, snd the cervical rib syndrome in young men i3
therefore lishle to confusion with thrombo-anglitis obliterans. But the
cervical rib syndrome is more common in young women.

Prenmatic Hommers When Raynaud s phenomenon occurs in & mas,
it Is well to inquirc about the use of percussion tools, For this Is 2
woll known occupational disease T d p 30 affecting the

P

digital arteries that they become hypersenttive to cold. Beforo assuming
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that the condition is occupational, however, thrombo-angiitis obliterans
and the cervical nib syndrome must be excluded

Blanching of the hand assoclated with numbness and severe pain
occors In sudden arterial occlusion this is much more common in the
lower Jmb [p. 43}

Cyanosis

A cyanotic skin usually indicates a sluggsh blood flow through
dilated capillaries. This assumes that the skin is supplied with normal
artetlal blood.

Cyanosis of both hands s seen in the very common condition called
scrocyanons. This §s the result of hypersusceptibility to cold, of
arterioles their over-constriction slows the blood flow in the capillanies
which become very dilated. The cold skin Is cyanotic, or 1ed if very cold
ot a blotchy blinsh purple, Cyanoted hands become bright red when
they are 5o cold that oxyhaemoglobin will not part with its oxygen
Acrocyanosis 1s closely alfied to Raynaud s disease, in which a similar
fault affects the digital artentes.

The condstion is found mainly in young women. Their hands in the
winter months are cold and cyanosed The colour changes to bright red
when the bands are very cold—or when they are warmed Roth hands
are equally affected, and occamonally the feet also chilblains are
common. Arterial pulsation in the lumbs is normal there 13 no arterial

Both hands may be cynnosed in patients who have suffered for many
years from Raynaud s disease.

A cold cyanosed hand 1 one imb only 13 usually a consequence of
disnse, from paln weakness, or jolnt thffness. Disuse revolts in a fall of
lcmpcruumlmﬂidcnt to give a cyanotic tint to the skin. The chief
causcs are 1 polyarthritis 2. atrophic paralysis of the hand, e.g. pro-
gressive muscular atrophy syringomyelia, etc. [p. 17) hunlplegip
In the cervical rib syndrome the hand is not Infrequently cold and
cyanosed, and perhaps swollen. This may be due sumply to disuss of a
wreak painfuf imb or m part to pressure on the subclavian artery
Cyanasis of one hand may also be caused by venous obstruction, as
in the axillary and tabel hrombophlebitis.

The hand 1 noticeably cold and cyanosed in the refiex
bies [ 83 sympathetic
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CRAMP

Cramp is an involuntary ined lar e usoally
scverely painful. Most of us have had episodes of cramp after sever
exertion, But we are concerned here with cramp coming on dunng
ordinary activities, or when resting. It 15 due to increased irritability of
the neuromuscular mechanism the cause of which is sometimes knowz,
more often quite obscure,

UNENOWN AETIOLOGY
Nocturnal cramps in the elderlp
Professtonal cramps

Nocturnal eramps

These, especially in the elderly are fairly common. Very ocraskoally
one of the conditions discussed below will be found responsible
usually there is no demonstrable cause. In most instances It 13 oot 8
defective clrculation, for subjects of artcriosclerosis rarely complam of
nocturnal cramp.

Professtonal cramps

Such cramps are apt to occur in persons downg any form of repetrtive
manual work—wrrters, typlsts, punists, violinssts, and so on. They &¢
becoming uncommon.

Writer s Cramp This is typical of the group After writing for 3
variable time—sometmes only 8 minute or so—movements becol®
jerky then cease from palnful cramp of the hand and forearm muscies
The distinguishing feature is that only writing produces the aamp
never any other use of the hand. One should be careful, however 10
exclude local disorders of the band and wrist, and early organic nerves
discase—espechally Parkinson s disease. There is no good reason for
calling the condition & meurosls 1t probably anses from faulty o>
ordination of the hand and forearm muscies used in wnting.

Cramp and salt deficlency

Sweat is hypotonic saline. If copious sweating Is immedsately fopowed
by dnnking hypotonrc saline, a pormal salt concentrapion 10 thtim’;
stitial fluid Is restored. But of thirst 1s relieved by copious drasghtt
water though the volume of Interstitial fluid hmndegood.ﬁbcmﬂtz
hypotonic. Osmotic equilibrium between extra and intra-cellulac
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is then restored by 8 shift of extra-cellular water into the cells. The cells
become hydrated This appears to be one cause for increased irritabllity
of muscle cells, and for the condition that brings on severcly painful
cramps, called mincrs cramp stokers cramp or heat cramp.

Under normal conditions this disturbance In distribution of body
water is soon corrected  but this Is not possible In conditions of marked
salt deficrency It has been shown expenmentally that a salt free diet
brings a tendency to cramp In practice, no evidenice of salt deficiency
will be found in most sufferers from cramp, nor any reliel obtained by
administration of salt. But a few eases have been reported of cramp
undoubtedly so caused—e.g. after many years on a salt free diet—and
the possibility is worth remembering.*

Tetanp

Tetany 15 2 syndrome due to Increased Irritability of motor and
sensory nerves, both somatic and vegetative resulting from 1 a
decrease In the lonzed caldum of the serum or 2. a decrease n the
H-lon concentration of the serum There is recent evidence that the
immediate cause may be the increase in the serum phosphorus that
accompanues hypocalcaemin Probenecid relieves the tetany of hypo-
parathyroidism as soon as the scrum phosphorus Jevel is reduced to
norm’nl. and before there 13 any perceptible nse 1n the serum calcium
level

The prominent symptom 11 painful paroxysmal cramp of the
extremuties, or 1n severe cases of almost the whoke skeketal musculature.
Cramp may be Limited to hands and feet—carpopedal spasm fingers
and thumbs drawn together into a cone (main d"accouchewr) feet held
stiffly in equino-varus. But it may spread to the rest of the kmbs wrists
and elbows flexed and arms folded, legs extended. In very sovere cases
spasm may become generalized, the body being rigidly extended for
munutes or hours,

Increased irritability affects also the vegetative nervous system
spasm of the miestinal tract causing paln and vomuting of the biadder
retention or Incontinence of penpheral blood vessels, pallor of the
f!.lgiu ol‘th:byhel.rt,mdduu death. Increased imtability of sensory nerves

mamfest by a complant of tinghng or burning paracsthesia in t
:n;cmiﬁeg associated with the p.shlnmsx cramps. § in the

pontancous cramps follow a variable period of latent tetany durin,
whnhincmscdncu:ommﬂarcxdubgl?;cmbedamcgbylhi
following tests

1 Chrostek’s sign. A Tight tap over the factal nerve, just anterior to

1 Hall, A (1947) Lewcer, 11, 321
* Beidiaan, B. (1953) Mesboliom, 7 630,
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the external auditory meatus, causes a twitch of the facial muscles oo
that side,

2. Trousseau s sign. If the circulation in one arm s stopped for aboct
3 minutes, by inflating a blood-pressure cufl & typical carpal spasm
results,

The causes of tetany are the causes of hypocalcacma, and the Qzses
of alkalons. Hypocaicaemm sufficient to cause symptoms of tetany may
occur in the following disorders

Hypoparathyroldism. Most cases arc post-operative, the resnit of
accidental removal of parathyroids, or mjary to their blood supply
during thyroidectomy There 15 also an 1diopathic type which 18 very
rare. Tetany may occur when the serum cakdom falls to 48 mg. per
100 mL

Infantils tetany 15 nsually associated with nckets. The serum calersm
1 rickets, and in the ostcomalacia of adults, Is ususlly normal. But in
some cases, espechally If ealaum intake Is deficent, it 13 Jow and
symptoms of tetany may appear

In pregnancy and lactation the serum cakium occasionally fafs
sufficiently to catse mild cramps, and tingling, burmng paracsthesiz.

Alkalosis There is no chnical difference between the tetaay of
hypocalcaemia and that of alkalosis. A decrease in the H ton concentrs
tion causes Increased nevromuscular irntability as doesh:

Probably the immrediate cause 13 the same e reduction tn the jomzed

caletum of the serum, although the total calcum 15 normal. Alkaloss

occuns

1 Hyperventilation overbreathmg—usually a neurotic manifestation.

2. Prolonged vomiring as in pylonc obstructron It 15 due fo exctasTe
loss of hydrochloric acid.

3 Excessive alkali intake a possibility 1 the alkel treatment of peptit
ukcer

Tetany must be distingushed from tetanus which occurs from 1 10§
weeks after Infection of & wound by the tetanus bacillos. The wound,
no more than a small puncture, may have been overlooked. The coune
of the disease 13 chamncterstic stiffiness of the neck and lock B¥
(trismus), followed withm a few days by a geoeral muscubar risﬁf@'!
and paroxysms of violent spasms in all skeletal muscles, lasting 8 fe%
seconds and recurrmg at varying intervals. They may be
from the spasms of strychnine pousoning by the absence of comptstt
relaxation In the mtervals. Tho trismus of tetanus is soon distin the
from that due to an mpacted wisdom tootb, or to hysteris, bY
appearance of general rgidity
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Cranp in nervous diseases

Cramp may be a comparatively unimportant symptom in a number
of diseases cramp in the tocs in pamlysis agtans, for instance or
recurrent cramps in the calf and plantar muscles in scatica, Bilaternl
calf and plantar cramp espeaally wath foot drop or panaesthesia,
sugpests multiple penipheral neuntis,

DEFORMITIES
DEFORMITIES OF THE FOOT
Or THE Toes
Halhix valgus
Claw foot
OF THE RisT oF TRE FooT
CONGENITAL ACQUIRED
Talipes equinorarus Joor drop (pes equinus)
Talipes caleansoralgus pes canus
pes valgus
Hallxx valgus

The first abnormality m the development of hallux valgus 13 &
widenmg of the interval between the first and second metatarsab—a
varus deformity of the first metatarsal Why this happens is unknown,
and probably different factors operate in different cases. The condition
fs often familial, fiest appeanng in childhood or adolescence The big toe
is prevented from following its metatarsal to the new position by the
pull of muscles and the restraint of footwear It becomes deflected
towards the other toes [ma. 10). Ths valgus deformuty gradually
increases, sometimes so much that the toe eventually lies transversely
ecross the others It may lie on the dorsum of the other toes, or some
times under the second toe which b clawed and subl J

The prominence of the first metatarsal head 13 incrensed by the
formation of osteophytes, or an exostoss, and by an inflamed bursa
over this. Sooner or later osteo-arthritic changes appear in the meta
ario-phalanpeal joint. The other metatarsal heads are depressed,
the ball of the foot becomung more or lesy concave and its skin
thickened by callostties,

This 13 the commonest deformity of the toes. It 13 found in women
much more often than in men,

Claw foot

Clawmg of the toes anses essentially from the same condition that
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causes claw hand namely paralysis of the interosseus and lumboal
muscles. Therr action is to extend the interphalangeal joints and fiex the
metatarso-phalangeal jounts Unopposed action of the Jong flexors on
the Interphalangeal joints and of the Jong extensors on the metatarso-
phalangeal joints wll therefore produce a claw like deformuty of the
toes. This deformuty 15 commonly associated with pes cavus. The not

Hnﬂnnlpxmh-normrﬁx:omummm-ﬂdy

scparated from that of the second [n the valgus posidon of the

Pphalanpes the pull of the addmctor exreeds that of the abdoctor hattuck
uncommon idiopathic pes cavus and claw foot begms in childhood
Potaible though rare causes in cluldren are peroneal muscular atrophy
[p.9],nnancdrdchlducnsc[p7].

When the deformty first appears in adult hfe, the canse may be

1 Reflex atrophy of the mtnnsics from rheumatord arthritis affecting
the foot.

2. Paralysis of the intrmsics from a nerve lesion. This Is very &%
ccmmo'n.lndthcpos:ﬂ:ﬂmuuefcv.trthanforthecomdm:
condition ra the hand. Injary of the tibual, or external plantar 20
rare sonhou-rootlmanors.z.ltuuposd'blcrcdduﬂplﬂ}f’i’

acute poliomyelitis.
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Talipes equimorcras

The commonest congenttal club foot results from a combination of
plantar flexion and Inversion, occumnng ot the ankle, the sub-taloid and
the mwd-tarsal joints. At first with some force passive restoration of &
plantigrade position is possible. But a3 time gocs on changes In the
shape of the bones, and contractures, bring increasing and persisting
deformity

Talipes Calcancoralgas. This is a deformity compounded of extreme
dorsi-Nlexion at the ankle—the dorsum of the foot In contact with the
leg—and eversion at the sub-taloid and mid tarsal joints.

Foot drop (PES EQUINUS OR FQUINOVARUS)

Normally the foot can be dorsifiexed beyond the plane at right angles
to the Jeg. The dormflexors are the tibialis anterior extensors of the toes,
and peronel supplied by the common peroneal nerve (L4 LS S 1)

Apart from congenital deformity and one due to imjury or arthntis,
foot drop 18 the result of upper or lower motor neurone patalysis of
these muscles. The foot cannot voluntarily be dorsifiexed to a nght

angle the toes drag along the gound in walking, repeatedly tnpping
over slight obatructiom.

FOOT DROP FROM UPPER MOTOR NLURONT PARALYSIS
In upper motor neurone paralysis of the lower limbs, the dormflexors
of the foot are affected earlier and more severely than the plantar
flexors and other muscle groups. The reverss holds for spastiaity the
plantarflexors become more spastic than the domflexors Pes equinus
18 therefore an early symptom of spastic paralyns of a lower imb from
a lesion of the pyramidal system. The causes are reviewed on p. 212
FOOT DROP FROM LOWER MOTOR NEURONE PARALYSIS
Anterior horn cells
Acute pohomyelitis [p 8]
Progressive muscular strophy (rare) [p 10]
Peroneal muscular atrophy [p. 9]
Nerve root
Sciatica from root compression [p 163]
Peripheral nerves
Neurtis of the common peroneal nerve
Maltiple peripheral neuritis [p 14)
Compression of sacral plexus by pelvic wmour
Newritls of the Common Peroneal Nerve The peroneal nerve
ompressed or injured where it winds round the upper end ol‘1]1:13“1;')‘;.]}:e
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or 1t may be affected by a neuritis of unknown causation. A severe foot
drop follows & few days of pain in the lateral side of the Jep. Some
wastung develops 1n the paralysed peronei, tibialis anterior and extensars
of the toes and there is a variable sensory loss in the overlyng skm.
Recovery 1s slow and usually incomplete,

Closely similar but usually much Jess severe 1s the weakness and
wasting that may develop 1n sciatica. The foot drop of multipk pen-
pheral neuntis is readily distinguished by the absence of objective signs
of sciatica, by bemng bilateral and by impaired sensation In stocking
arcas,

Pes ralgws

The Longitadinal Arch of the Foot The medml side of the foot, mare
massively built than the lateral, is designed to carry most of the body
weight the laternl part is more concerned with stability and balance.
The bones of the medial part—calcancus, talus, navicular cunaforms
and inner 3 metatarsals—form an arch from the heel to the ball of the
foot.

The arch is prevented from collapsing under the weight of the body
not by the shape of the bones, but chiefly by the tibualis postenor the
tendon of which passes beneath the caleanco-navicular ligament to its
msertion into the plantar surface of the small taral bones. To & ks
extent the tibialis anterior has & similar action.

The calapeo-navicular big; the hgaments of the indivdml
tarsal jotnts, and the long and short plantar Ligaments of the foot, could
not alone prevent the arch from collapsing under the weaght of the body
And this 1s not the function of ligaments When these Jigaments e
subjected o strain, a reflex is mitiated which ends m contraction of the
mvertor muscles and relief of the stran. When the muscles fall and
stramn comes on the ligaments alone, chronic ligamentous straia acds
gradually increasing valgus deformity of the foot result.

Morvements of the Foor Apart from ankle and toe movements, these
are 1 a very restricted range of dorst- and plantar flesion 2. tbe
compound movements of inverson and adduction in one
eversion and abduction 1 the other The compound movements 060
at the talo-calcanean and talo-navicular joints. Inversfon and addocta?
cannot occur separately end the movement may be referred 10 slmply
asinvernion nor can eversion and abduction which may be referred 10
simply as eversion. Inversion of the foot rauscs the arch cvermon lowes?
It. A rotary movement imperted 1o the talus with the foot stationsTy
achieved by rotating the lower [mb at the hip while standing, bas
effect of ralsing or lowering the arch, in moderate degree
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rotation inverts the foot and so ralses the arch internaf rotation has the
opposite effect

Pes valgys Is a foot that has assumed the everted position, either
when off the ground or only when weight beanng. It s casy to recognize
when the patlent stands the inner border of the foot rests on the
ground or almost so, and jts normally straight or slightly concave
outline has become convex. Clearly a foot may do this for & number of
reasons. The following cawses of pes valgus are known or have been
suggested

1 A general bad posture, or muscular atonra the immediate cause
bemg wnternal rotation of the lower limbs from weak gluteal muscles.

2. Extension deformity of the first metatarsal the foot to become
plantigrade when standing must go into the valgus position.

3 A short tendo Achillis the heel can only make contact with the
ground—barefoot or 1n low heeled shocs—f the foot goes into the
valguy position.

4 Weakness of the invertors of the foot—the tiblalis muscles—so
that the strain of the body weight is taken by the ligaments of the arch.

5 Normal tibialis muscles submutted to an excessive strain—from
mereasing body weight, or unaccustomed long hours of standing—to
that again the strain comes on the ligaments of the arch.

6 Spasm of the evertors of the foot—the peroneal muscles—spastic
fiat foot.

7 Arthntlt of the tanal joints—more importantly rheumatoid
arthrins

8. Osteo-arthritic changes in the tarsal foints secondary to prolonged
foot strain.

9 Congenital fiat foot.

Two vanedes of pes valgus need a special note,

In spastic fiat foot the foot is ngidly everted by spasm of the peroneal
mascles 1t is most common in adolescent boys, and very rare in adults,
An arch can be reformed when the spasm relaxes under anaesthesia.
Soonlﬂ:rlcanngwhoolmdbcgmnlngworklnvomngmuchnuding.
th.:boycomplnimofpamlnoncorbothfcct.gndmﬂym:u[ngln
sevenity The cause of the spasm is unknown, Often it is assocated with
cakcaneo-navicular fusfon—a congenttal bony abnormality

Congenital flat foot is & rare disorder The degree of valgus deformity
wmmmmadolmoruﬂynduhhfcthepa}nmd
dmlgxdgmermﬁmfmwpeu

cause is a congenital bony abnormality a bridge of bone
the sustentacufum tall to the talus, prwcging mydg:ummij:l!n?‘:



56 DEFORMITICS

talocalcanean joint, and forcing the talus into an abnormal postrog,
with its head bulging the nner border and sole of the foot.

It 13 distinguished from other varieties of spastic flat foot by the fact
that the foot is mgid from burth, the arch cannot be reformed even under
anacsthesia, and the deformity increnses throughout childhood.

DEFORMITIES OF THE HAND
Claw hend

Claw band is the deformity of hyperextension at the metacarpo-
phalangeal joints, and flexion at the interphalangeal jofnts. It results
whenever the intrinsie muscles of the hand are paralysed whike the
extensor digitorum communis 13 intact.

The Interossei are the adductors and abductors of the fingers. Also,
with the Jumbricals, lhcyﬂcxtbcﬁmphahnguandmmdtbcmmd
and third phalanges. The extensor digitorum communts is believed to
act almost entirely on the first phalanges.

Partia] claw hand, in which the ring and hitle fingers are mainly
affected, is found i ulnar paralysis {[p 11] and in the ulnar type of
cerviea) nb syndrome [p 81)

‘The full claw hand develops at some stage In the progressive paralysis
of syringomyelia [p 16], and of progressive muscular atrophy sod
amyotrophic lateral sclerosis [p 10] Atrophy of the mtrinsre muxles
of the band from compression of C.8 and T 1 antenor nerve root will
also produce this deformity—provided C.7 100t supplying the extensor
digitorum communs is missed Bilateral claw hand and claw foot fn an
adolescent is charactenstic of peroneal muscular atrophy [p- 91

Clxbbed fingers
Enlargement of the tips of the fingers (and tocs) from thickenmg of
the 10t tissues of the termmal phalanges, with increased lon,
and transverse curving of the nalls, usually occurs alons, but may %
estociated with hypertrophic osteo-arthropathy [p 205]. The bone snd
Jaint changes of this condition arise from the same cawses a3 clubbing,
but are much less common.
Clubbing may exist as & familial peculiarity In perfect beakth.
Usually it is pathological, the main causes being
Cyanotic congenitzl heart disease.
Chronto pulmonary discases fibrosis of the Tung with branchee
tasls bronchial carcinoma.
Munor degrees may be found jn emphysema, mediastmal pressute,
and mitral stenoss.



OoT THE HAND 57

Flexion deformity of the fiagers
The causes of inability to achieve full extension of the fingers may be
grouped as follows
Paralrsis of extensors radil paralysis [p. 11]
Paralsls of intrinsic muscles  claw hand [p 56]
Muscle lesions Volkmann s ischaemic contmcture
Skin lestons sclerodactyly [p. 194]
Fasclal lesions Dupuytren s contracture
Joint lestons theumatold arthntis some instances of osteo-

arthntls

Tendon ad tendon sheath lesfons injunes— mallet finger  button-
bole deformity rh id nodules in the tendons of the palm
gout—uric acd dep in the tend Cong 1 fleson of
the Little finger

¥ olhmann’s Isckaemic Contracture This condition results from occlu-
uon of the brachial artery from mjury The mechansm is often reflex
artenal spasm. It may follow injury to the elbow in children, most
frequently a supracondylar fracture of the hurnerus. The flexor muscles
of the fingers and wnst become so Ischaemic that some of the fibres
nectose. Necrotle fibres are later replaced by fibrous tissue and the
muscles shorten.

Within a few hours of the injury there is severe pain in the hand and
fingers. The band quickly becomes cold, cynnosed and swollen, and the
fingers flexed, Swelling abates, but the flexion deformity increases. It can
be observed that extension of the fingers is possible if the wrist 1s flexed,
but that extension of both is impossible showing that the flexion
deformuty 15 due to shortemng of the flexor muscies

Dupuytren s Contractare This affects chrefly men after middle age,
and is very easily recognized. One or more, and sometimes all of the
fingers are pulled into flexion by & progressive thickening and con
tracture of the palmac fasc, Seen early the skan of the palm s puckered
and contains one or more hard nodules. The ring finger is flexed at
the metacarpo-phalangeal and proximal interphalangeal jolnts, and
Attempts to straighten it are clearly resisted by & taut palmar fascla,
The other fingers follow and after months or years the tips are pulled
hard aganst the palm.

Tendon axd Teadon Sheath Lesiomr Flexlon deformity from tendon
iwjury Is not difficult to recognize voluntary extenslon is lost, but
passive extension is normal. Rupture of the extensor pollicis longns
tendon over the dorsal surface of the lower end of the radius may follow
fracture and may occur sp ly in th I
Voluntary sion at the interphalangeal joint is jost.
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Mallet finger tesults from rupture of the extensor tendon at its
insertion into the base of the terminal phalanx voluntary extension at
the terminal interphalangeal joint is lost, and the phalanx is heid in
flexion. In the so-called buston-koke deformity the central part of the
extensor tendon, which is fnserted into the middle phalanx s ruptured
the finger assumes a poution of flexlon at the proxumal interphalangeal
Jjoint, and cannot be extended here,

Nodules and thickenings in the flexor tendons and sheaths of the
fingers, causing flexion deformrty are very common in rheumatoid
arthritis, at times with Lttle or no jolnt involvement. The tendo-
vagintis of this disease may be extenstve [p. 127).

Flexion deformty may eccur from deposits of uric acid n the flexor
tendons and tendon sheaths in chronic gout.

Herveditary deformities of the kand

The many hereditary deformities of the hand present no dlagnostic
problem. The following may be briefly mentioned

Radio-ulear Symostosis Tbcu‘ppcr;nrtofmomdiusnndululm
fused. The hand 13 held mid wny b pronation and suptmati
and rotary movement is impossible.

Congenital Absewce of the Radinr Thu Is the commonest of many
deformitles due to absence of & bone. The hand is deviated laterally
and may be at right angles to the ulna.

Flexton Deformity of the Little Fizger ‘This condition and also latera!
deviation at one of the interphalangeal folnts of the little finger or ipdex
are very common hereditary defects.

Symdsctyliom and Webbed Firgers. Adjacent fingers are Jomed by 8
web of skin extending from the base any distance to the tips.

DEFORMITIES OF THE KNEE

Gemm yalgwm (KNOCK XNER)

Idiopaskic Inttrcn":rl!Syezu':o!'chﬂdhoodlo:m:degm:ol'lrlmckkﬂ'f'e
is very common. The medial femoral condykes have grown mere
than the lateral. This unequal growth is corrected Iater and in the great
ml}oﬂtyofihuechndmlhe)epmnmlghtngmnby6ymm

The degree of genu valgum 1n children is measured by the separatios
of the medial malleoli when the knces aro together If this amounts 0
ax much a3 3 inches at the ags of 3 years, spontancous correction B
doubtful and continued 1ncrease above 3 inches after this age s taket
as an indrcation for operation.

Due to Bone Diseass The commonest disease of bons to cause Jnock
kneo in children is rickets. In children and in adults it may appesr 8%
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resutt of other rarefymng diseases of bone fp 31} In adults the deformity
may be the result of severe arthntis of the knee—cither osteo-arthritic,
ot rheumatold in type.

Gerx varam (POW LEGS)

The usual canse of an exaggerated curve of the kegs in former times
was rickets. In children, the cause may be unequal growth of the
femoral condyles, a defect similar to that responsible for iopathic
knock knee, and one which is soon naturally rectified. Appeanng in
adults, apart {rom the generalized rarefying diseases of bone, the cause
will be found in deformuty of the femoral or tibual condyles from
chrome arthntis of the knee jolnt.

INVOLUNTARY MOVEMENTS

There should be no difficulty in placing an involuntary movement in
one of the following categories
CONFINED TO A SINGLE MUSCLE QR PART OF A MUSCLE
Fibriflation
Myocloms
YHYTHMIC ALTERNATE CONTRACTIONS OF MUSCLE GROUPS AND THEIR
ANTAGONTSTS
Tremor
IRREGULAR MOVEMENTS
Chorea
Athetosis
REPEATED CO-ORDINATED MOVEMENTS
Tles habit spasms  spasmodic torticollis
FIBRILLATION
Thi:hnnmvolmmryqulwﬂngofnpanof:dngbmmck.hmy
occar in fatigue, and in flk-health from any cause. It is & sign of ding-
nostic value m that 1t occurs in muscles that are wasting from a slow
degeneration of anterior horn cells, especally in progressive muscular
atrophy [p. 10] It 1s cither 2 spontancous quivering, or can be ellcited
by gently tapping the muscle.
MYOCLONUS
Myoclonlc movements are sharp brief spasms, mild or severe
affecung one or more muscles, often symmetrically on the two sides of
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tho body It Is a rare disorder apart from its association with epllepsy
In myoclonus epilepsy epileptics are affected by myocloric contractions
in the intervals between epileptic attacks, In paramyoclonus multiplex
the Involuntary movements appear in adult Iife, with no ¢lue to ther
cansation. Weak contractions regularly repeated affect muscies of
opper and lower limbs.

TREMOR

Rhythmic contractions of a muscle group and fts antagomst,
alternztely sre called tremor The involuntary oscillation has 2
frequency of 3 to 9 per second  jts amplitude drvides tremors into five
and coarse—e distinction of little dlagnostic value. A simple tremor
affects one muscle group and antagonist only a compound tremor
affects several groups, and the movement is complex intemtion
tremor 15 described below

Tremor is not always a sign of disease. It ocrurs In fear 2nd other
strong emotions and in muscle fatigue from any cause Also of oo
significance 15 fumulial tremor a fine tremor of the hands In children and
young adults, tending to disappear 1o Iater life. There are no symptom’
and signs of disease, and a family hustory will probably be oblamed.

A fine and rapld tremor of the fingers, and sometunes of the facia!
muscles, is a common and early sign of chroarc alcoholsm the recog-
nition of which 1s always important. Other signs and symptoms arc 3
general restlessness, momning vomuting, diarrhoes, the well-known
coarscness of the face with its telangrectases, and loss of memory for
recent events.

Discases in which tremor 15 often promment are  thyrotoxicosis,
Parkinsomsm and disseminated sclerous and in considermg ther
dufferential diagnosis we have to remember that any type of tremor may
be seen 1n the psychoncuroses.

Thrrotoxicosls

The tremor is & fine rapud oscillation of the fingers when the hands
are outstreiched. It differs m no important way from the tremor of
hysteris, of anuiety or of akoholism. Thyrotoxicosis affects mainly
females, from puberty to middle age. The classical signs are calage
ment of the thyroid, cxophthalmes and other cye ngns, tresor and
tachycardra. But the disgnoss may rest merely on tremor azd faciy
cardia (a pulse rate of over 120) in a patient giving & history of gradaally
increanng fatigue, shortness of breath, loss of weght, writability
excesstve sweating, intokerance of heat, and mdifference to cold-

1n doubtful cases the diagnosis may be confirmed by an estimation of
the basal metabolic rate (B M R.) This is usually increased to between
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430 and +75 per cent above the normal standard. A more relable
test is to measure the B M R, before and after a 2 weeks course of
10dine A mgmificant fall is chamcteristic, and is not found with any
other cause of an Increased BM R,

Very strict attention to detail is needed 1n the preparation of 2 patient
for a BMR. test unless mental and physkal calm are assured the
result 1s of no value. Up to 15 per cent. above, and down to 15 per cent
below normal is reparded as the normal range.

A more reliable indlcation of thyroid activity—exeept in either
surgeally or medwcally treated cases, when the B M R. fs superior—ts
gven by an estimation of the rate of radioactive iodine uptake by the
thyrord gland after oral administration. The patient is given a dose of
iodine 131 1n aqueous solution by mouth and returns 3-4 hours and
again 24 hours later for determinations of its uptake by the gland. This
test can be carned out only at special centres.

Parkissonism

The tremor is of two kinds 1 fine oscillations in the extremitics and
head 2. coarse slow compound movements— cigarette rolling move
ments of the thumb and index alternate flexion and extension at the
wist, or pronation and supination of the forearms. It Is most marked
when the limb 15 at rest, inadequately supported When severe it may
continue dunng sleep. It 15 increased by emotion and lessened by
voluntary movement.

Parkimsonism 15 a syndrome caused by degenerative changes in the
extrapyramidal motor system, most cases bemng either idiopathle
paralyns agitans (Parkinson s disease) or post-encephalitic—a sequel
of encephalitis letharpica.

Paralysis agitans affects males more often than females, first appear
ing n the 6th or 7th decade. The salient features are tremor and
muscular ripdity one or the other of which may greatly predominate,
In an advanced case the disease Is obvious at a glance a patient with a
mask fike face, stooping posture, tremulous arms held slightly abducted
at the shoulder and flexed at the efbow shuffimp along with short steps,
tending to accelerate and break nto a Lttle trot. Many years will have
elapsed before this stage Is reached and at the onset diagnons may be
quite difficalt.

The earliest complaint is often a loss of dexterity in one hand [see
wnter s cramp p 48] The hand may show a tremor By repeatedly
fleung and extending the wrist the examuner may detect ngidity in the
muscles of the forearm, of the type called lead pipe or cog-wheel
Tremor and rigudity are at first unflateral, remalning in the arm and leg
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of one side perhaps for some years. One of the earliest signs Is that one
arm has Jost its natural swing in walking. The face becomres more and
more expressionless, and normml fleeting changes of emotlon are mot
registered 1t happens now and then that an early case of paralyms
agitans is connidered to be suffering from rheumatsm  for complalnt
is often made of aching pain in the shoulders and arms, of a heaviness
in the Jegs, and of cramps In the feet.

Otker causes of tremor

Senflo tremor Is & fine tremor of hands and arms and head, but s
always bilateral 1t is not assoclated with muscular ngidity nor any of
the other features of Parkinsonism

Tremor occurs jn several forms of gross cerebral ducase some
cerebral tumours  occasionally in the paralysed Limbs of bemipkgha,
in progresuve lenticular degeneration—a disease of the old motor
system & feature of which Is the Parkinsonian type of tremor and in
dementia paralytica.

Intextion Tremor In the main this affects the upper lmbs, appeanng
during the performance of some voluntary sction. It can be best clrested
by holding out one of the patient s arms and asking hum to bring the
index finger to the tip of his nose or by asking him to touch an obpct
placed at arm s length from him. The Intended moventent 1s marred by
oscillations of the hmb regular or irregular, increaning 1n amplitode a3
the goal is approached thoindcxmaym‘tomﬂntmgfornﬁnrunth
tip of the nose. This type of tremor usually indicates interferenc? with
cercbellar postural control but 1t may alo occur m hystena. Of the
organic discases of which intentlon tremor 15 & feature, dusempated
scleross Js by far the most common [p. 212] Others are Fredreich s
disease end a number of rare cerebellar feslons.

CHOREIFORM MOVEMENTS

Choreiform mo oocur in rh chorea (Sydeaham s
chores) Huntington s chorea, and hysieria,
Rhemtnatic chorea

Thus affects chuldren, from 5 to 15 years, girls more often than boys-
Rare instances are encountered in adult Iife, usnally chorea gravidarsm,
a very severe form of rheumatic chores 1n pregnancy 2 firat attack is
almost confined to primipare under the age of 25

Its severity varies, from what may appear to be mere fidgetiness, t0
violent uncontrollable movements of the limba, head and face, #0d
trunk.

In an early and slight case the child is continually droppmg things
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2and all her movements are sudden and clumsy To elicit chorciform
movements, ask her 1o hold both hands above her head after a few
seconds Involuntary movements appear in one or both hands or ask
her 10 shake hands the strength of her grip continually varics, and it
may be nccompanied by a sudden jerking movement of the arm or
ask her 1o put out her tongue, then put it back 1t is snapped back with
stanling rapidity Another characteristic is the atutude of the hands
when the arms are outstretched they are held out with wrists markedly
flexed and fingers hyperextended

When at all severe the nature of the movements s quite obvious.
They are irregular in tme and the same movement i3 not regularly
repeated They cause considerable incoordination of voluntary move-
ments objects are continually dropped or knocked over in trying to
pick them up the child walks clumsily or in very severe cases may be
scarcely able to walk, for what should be smoothly co-ordinated
movements have become ermtic, The swing of the arm in walking is
apt to be lost, a3 in Parkinsonism.

She is scldom relaxed and quiet but is more or kess incessantly dis-
turbed by uncontrollable rapid jerky purposcless movements, of
wrists, forearms, shoulders, head focial muscles, and sometimes of the
trunk, 1n no regular sequence In many cases these movements are
unilateral They usually ccase duning sleep Shight weakness of the imbs
with hypotonis of the musches, 15 invanable and it sometimes happens
that choreiform movements on one side diminish and the arm and leg
of that side become progressively weaker

The chorere child 13 emotionally unstable, and her speech may be
affected, Choreiform movements rarely persist longer than about 2
morths, but relapses are common, during which signs of endocardutis
are especaally apt to appear
Huxtington s chorea

This l:n:drm:l‘ l" y disease, ch 12¢d by choreiform move

a slow 0 ve
menty, g ly progressive mental deterloration, beglnning in
Hysterla

Choteiform movernents may oceur in hysteria a clue to their nature
i':d-“B found in the cessation of movemcntz"whcn the patient thinks she

oot under observation.

ATHETOSIS

In this dfsorder thero are slow writhing involuntary movements, in
the upper fimbs more than the lower and when bilateral, in the face 1t
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13 due to & lesion of the old motor system. It may be congenrtal and
bilateral. Unilateral athetosts 15 scen tn infantile hemiplegha, Blateral
athetos:s is very rare in adult ife but unllateral movements can begm
at any age—e.g in the decline of life from a lesion of vascular ongin.

These 1nvoluntary movements are so much increased by atiempted
voluntary movement as to interfere serjously wath pormal use of the
Hmb The movements disappear danng skep

TICS

Hubit spasm

The only disorder with which rheumatic chorea could reasonably be
confused 15 hablt spasm. Thus [s the fnvoluntary repetition of some
natural movement a shaks of the head, a grimace, & shrog of tbe
shoulder and so on in almost endless vanety Common m Dervom
children, they are increased by emotion, and cease dunng skep. The
feature (hat st once distingmshes habit spasm from chorea is the
regular repetition of the same movement. It usually stops at about the
age of 12 years.

Spaxmodic torticollis

This 15 comparatively rare. It should be distingumshed from coe
genital torticollis, a condrtion dus to a growth defect of on¢ sterno-
mastoid.

Tonic or clonic spasms of neck muscles, which may be of orgamse of
hysterical origin, pull the head into rotation, and often flexion to oo
side. If tonlc, torticollss 15 sustained if cloruc, the head 13 repeatedly
Jerked mto the abaormal position. Movenrents cease durmg slecp-

LIMPING IN CHILDREN AND
ADOLESCENTS

A pecubiar guit accompanics a lIarge number of duorders of e
locomotor system. Limping 13 the lame walk that results from pais, of
weakness, or deformity or stiffness in ope Jower limb. It 1s not eften the
symptom that brungs the patient for advice rather will he complata of
pain or other defect causing the limp.

The only exception to thit is imping in children. It is common fors
mother 10 bring her ctuld for advice because of the appearaznce of & I
The importance of 1t dtmﬂfmmtthlﬁthalhmPiﬂGhmnm
and often the only symptom of tuberculasis of the hjp The first step =1
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determine if the mp onpwnates in the hip jont or clenhere The
possibilities may be grouped

LIMP TROM A DISORDI R OF THT NIP JOINT
Tuherculosfs
Other disorders  traumatic synovitis  cota vara  conpemital
distocation Perthes discase (Legg-Calé-Ferthey divcasc)

LIMP ORIGINATING TLSTWIILRE

Sphe tubercufoss (psoas abscess) (p 911

Jolnts of the lower fimb tarsus ankle knee tuberculosis [pp
119 154] Sull's discase subacute rheumatism Ipp 170 195)

Long bones chrone periostiug. osteemyehiie satcoma

Atrophic and spastic paresls

Vinor disorders abrasions local infections chilblains minor
njunes foot deformitres inguinal lymphadenis

THE HIP JOINT

Let us assure that the child has no pain, or admuts to no mote than
4 vague aching in the reglon of one hip and that a physical examina
tion reveals no physical sign suggesting a condition in group 11 We then
examine the hup jornts with the greatest possible care.

Have the child undressed Iying on a couch. Physical signs 1o be
sought are

by tnspection local swelling muscle wasting, especually of glutes
deformity a1 the hip joint real or apparent shortening of the hmb

by palpatfon local swelling tenderness altered position of the great
trochanter

by testing passive movements compare the mnge of nl} movements at
the hip joints on the two sides, testing In turn flewion, extenslon,
abduction and adduction, internal and external rotation If afl these
movements oft one side are restncted compared with the corfesponding
movements an the other side (and psoas abscess has been exeluded)
disease of the hip joint can be dagnosed with confidence This maos be
a1nened 1o be a tuberculows arthritls untll the contrary Is prored as it
may be by 1 X ray examination 2 complete tecovery after s short
period of rest

Confirmatory signs of arthritls are

deformity In the carly stages the thigh is held shghtly flexed, abducted
m: icym:ma\llly rotated at the hip (later jt may be flexed adducted
anc Intermaily rotated) This is not always easy to recognize at a
glance Fully flex tho sound hip so that the lu;x:bar tfane Tests flat
on the couch any flexion deformuty at the other hip then becomes

.
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obvious. The patient tres to brng the leg to Iie flat on the couch. If he
can do 5o no flexon deformity 1s present if he cannot, & rough
measurement of the angle between the thigh and the couch when extension
is checked gives approximately the amount of flexion deformty
Rotation deformity is indicated by the direction of the foot. Abduction
may be mused if the pelvisis tlted see that the anterior supenor spines
are level

na. 11
Tuberculoshs of the hip Jolnt in & child
(by kind permisslon of Dr Cecil Bull)

Muscle 1t asting Wastmg of the buttock muscles over the affected hp
15 scen early and 15 A very charactenstic sign.

If these ugns of arthritis are present, and X ray films of the hip jomt
show no abnormalty and psoas mbscess can be excluded the caly
elternative fo a tuberculons arthnus 13 o tmumatic synovitis. The
distinction ean only be made by observing the effect of some 2 weeks
Test in bed. If after this trme the signs are no longer found the cor-
dition 1 not tuberculous If they persist, it is assumed to be tuberculoss,
and X my examination repeated at mtervals.

Never omit examunation of the lower dorsal and Jumbar spine, for
psoas abscess secondary to spinal tuberculosis, may closely mimee
tuberculosis of the hip It forms & flnctuating swelling usually exterzal
to the femoral vessels. Caseous matter has extended dosmards from
8 focus wm the lower dorsal or lumbar spine along the psoas muscle, 10
reach a situation m front of the hip capsule The thigh is hekd flexed and
rotated mwards or outwards, and all movements at the hip ar
restricted,

An X my exammation of the hup and of the lower dorsal and [ambar
spine 13 carried out m all cases. At a very early stage the films of 8



IN CHILDRIN AND ADOLTSCENTS 67

tuberculous lp wall probably be normal Later there wall be & marked
osteoporows o loss of defimtion of the bone trabeculae in the porotic
area, and of the aricular surface croslon of the articular surface
though this 1s verv vanable In the time of its appearance [nia | 1]

The following conditions, which may be a source of confuston, can
all be detected radiologically

12
Perthea discasa,

Eplphyseal Coxe Vara. This chicfly affects bo
ys 10-17
boihhxps::;:;ut?dpcrocm.ofmm Ah;g;dhme{)?omlm" mdt
t adduction is of full vemen|

sympwm.my o . Dt range but later all mo ts

Congenital Dislocation of the Hip Gurls are chiefly affected 1 one
orbomhrpx.’r‘beearumsymptomhalimp Unilateral cases are
chanactensed by & marked shortening of the affected limb bilateral
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cases by a considerable lordosis Abduction and external rotation
hmited, but other movements are of full range the femur can be me
up and down In its long axis

Perthes Diseave The onset of this condlition, 2 softening and |
mentation of the femoral head usually begins between the ages
years Afl movements at the affected hip may be restricted fromm
spasm But quite early the X ray appearances are clear and cha
tenstic, for the femoral head is fragmented and deformed {F1G 12]

OEDEMA

OEDEMA OF THE ARM
Bilateral oedema of the upper hmbs is usually caused by obstnix
to the supenor vena cave. Possible causes are thomcic ameur
raediastinal growth, spread of thrombosis from the mam venous tru
A commoner problem ks the diagnosls of unilateral oedema of w
the more 1mportant couses are
PAINFUL
Reflex sympathetle dystrophy [p. 83)
Thrombophleblils axillary or subclavian
Anewrysm of the subclavian artery
Osteomyelltis of a long bone
PAINLESY
Lymphoedema
Anglonewrotic oedema
Thrombophlebitis and axewryrm
Thrombophlebitls, axillary or subdavian 1s much less common !
the corresponding affection of the fliofemoral vemn in the lower [i
The onsct is marked by pyrexia and malaise and at first the whole uf
limb is, moderately or severely pamful The superficial vems are dilt
the skan cyanotic, and the whole limb 1s enlarged there may or may
be piiting oedema. A tender thrombosed axillary vein can be felt.
Aneurysm of the axillary or subclavian artery may cause ocdem
the arm by pressing on and obstructmg the vemn It is rare

Osteowrpelitis

Chromo osteomyelitrs of humerus or radrs [p 58] may recm
intervals of months or years it may be, with no sinus formation.
patrent has recurrent attacks of aching in the bone, with oedema of
surrounding soft tissues redness of the overlylng skin, and tepdern
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associnted with a mikd malaise and pyrexta X ray films usually establish
the diagmosis.

Lymphocderma

Lymphocdema results from obstruction of lymph vesscls It aflects
the leg more commonly than the arm [pp 70 71L At first the ocdema fs
soft and pittng, ike that of chromic venous insufficiency Later the skin
and subcutancous tissues become thickened and the limb is enlarged
not only by ocdema, but also by a general fibrosis of adipose tissue

Affecting one arm it must first be recogmzed as lymphoedema
disinguished, that is, from the oedema of chrome venous nsufficrency
from angoneurotic oedema in which the swelling is transient and from
caunses of localized oedema

Then the cause, or the type of lymphoedema must be sought there
are two broad clinical types fl tory and inft Y

Nom-inf y Lymphoed In any case of lymphoedema, the
first thing to do is to examme the lymph glands drasning the limb with
the possibility of malignant disease in mind The most Important
imstances result from occlusion of lymph vessels by new growth in the
axiflary glands either metastases from carcinoma of the breast, lympho-
sarcoma, or Hodgkin s disease From a similar cause lymphoedema of
an arm may follow after a very varmble interval, removal of the breast
and axilary lymph glands for carainoma.

The non-inflammatory group Includes the well known but un-
common Milroy s disease a congenital and hereditary lymphoedema
of one leg, or one arm. It may be confused with congenital arterio-
venous fistula but this causes increase in the length as well as the
arcumference of the affected imb

Inflammatory Lymphoedema Chronic lymphoedema may result from
repeated attacks of acute cellulitis and lymphangits High fever marks
a sudden onset of swelllng of the limb the part becoming red, hot and
tender Fever quickly abates, inflammatory signs more slowly and some
swelling pernsts. After 2 number of such attacks, permanent lymph
osdema may be marked. Often the causal conditions are obscure In
TOADY cases 1t occurs spontancously as do attacks of phlebitis. Others
begin weeks or months after a local infection.

Anglonexrotic Oedema. Angroncurotic oedemz is often a familial
condrtion. Because of its transient nature it is unlikely to cause difficulty
1n diagnosis. The patient 15 subject to attacks of cedema lasting a few
hours to several days. The affected zone 15 restricted and may be In any
part of the body Other symptoms are wsually mintmal but & few
patients also suffer from abdominal pain and vomiting.
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OEDEMA OF THE LEG

BILATERAL OEDEMA

There are many more possible causes of bilateral oedema of the lower
than of the upper limbs. Most of them are problems ju general medicme
—the more important being acute and chronic nephntis, heart failore
anaemia, cachexia starvation ocdema berfben drog oedema,

If these can be excluded, we are left with the following, which can be
grouped according to the extent of the ocdema

EXTENSTVE OEDEMA
obstruction of the inferior vena cava
some Instances of lymphoedema

OEDEMA OF THE FOOT ANKLE AND LOWER LED
after prolooged bed rest
2 vasomotor disturbance in the elderly
arterlosclerosis obliterans
erythema 1nduratum and chrome pernlo
disorders of the foot

Thrombophlebitls

Ocdema of the whole of the lawer imbs may bo caused by obstroction
of the Inferlor vena cava. If this is due o o spreading thrombos, there
will be a history of onc leg affected first. Abdommal and pelvic examma-
tion will determine the presence or absence of pressure by new growth
or & large oyarian cyst.

Lymphoedema

Lymphoedema 13 usually unilateral But both legs may be affected 1
Iymphoedems prascox (seo next secilon) Such cases must be distin-
guished from the fat legs of Hpodystrophy Both affect women, and the
appearance may be much the tame Pitung 13 an unrellable guide, for
may be absent in both or present m both, The mdurated skin and sub-
cutancous tissues of Iymphoedema of Jong durati trast wth the
mare narmal texture 1n Irpodystrophy Seen during its development, the
spread of lymphoedema proximally from the ankle distinguishea it from
hpodystrophy which affects the whole limb from lts first appearance.

Recognition of the cause of oedema confined to tho fest, ankics and
lower past of the leg should present littie difficulty It 15 perhaps some
times forgotten that it may be almost normal in the elderly who it
tmmobile for long penods and that 1t 11 frirly common in convalescenet
after prolonged rest n bed Arteriosclerosis obliterans 1s a possible
cause. When with long-standing erythema indoratum, of
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with chronic pernio or with a local arthritic condition such as theama
totd arthritss of the tarsaf joints, diagnowms will turn on the natute of the
nodules [p 44}, or of the arthnitis Ip 119]

UNILATERAL OEDEMA
Causes of oedema of one lower jimb are
THROMBOPHLIDITIS
LYMPHOEDEMA
Iymphoedema praccox  Milroy s disease lymphocdema from
occlusion of lymph vessch by new growth inflammatory
lymphoedema
OSTEOMYTLITIS
ANGIONEUROTIC OEDIMA
LOCAL INFLAMMATORY CONDITIONS OF THE FOOT AND ANKLE
sprains, strains and injunes.

The oedema of lymphoedema is at first soft and prtting like that of
chronic venous insufficiency later skin and subcutaneous tissues are
indurated, and patting s lost.

Thrombophlebitls

Throrobophleitis of superficial veins does not s a ruke cause oedema
of the limb and when affecting deep veins of the calf oedema is rare.
Obstruction of the popliteal vein causes only transkent swelling of the
Tower part of the leg and the foot Thofemoml thrombophlebitis, how-
ever brings & mpid and marked enlarpement of the whole of the lower
Limb It has a sudden febrile onset with pain that may be quite severe
The superficial veins are dustended and the skin cyanosed there 18
tenderness in Scarpa s tnangle A prtting oedema is obvious after the
first few days.

Chronfe venous insufficiency results from jfliofemoral thrombo-
phlebits, or from repeated attacks 1n superficial velns, The lumb Is
oedernatous, the oedema subsiding after a mght s rest in bed. The super
ficial veins are dilated and in cases of long duration the akn of the
lower half of the Jeg s apt to be indurated and pigmented n this regron
eczematous patches and stasls ulcers develop.

Lymphoedema

This affects the leg more commonly than the arm [p 69
are dstingulshed Y Ip €3] Two grovps
NON-INFLAMMATORY

Lymphoedema praccox occurs predominantly in gitls and yonng
woment often the onset is at puberty In most cases one leg only is
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involved a foot or ankl becomes oedematous, and usually the swelling
gradually spreads to the whole of the lower limb The full development
may take many months but the speed and extent of spread are some
what vanable

Ocdems is at first relieved by clevation of the Limb later only
partizfly The skin becomes rough and indusated but does not show the
changes of chronic venous insuffictency the subcutancous tissues are
firm and swollen. Pittng mey not occur 1n cases of long domtion. The
condution i3 painless, but the kmb feels uncomlortable and heavy

Lymphoederna may occur from occlusion of lymph vessels by
metastases in lymph glands, from, for example, carcinoma of the uterus,
vulva, prostate, and 5o on Swelling of the imb may be the first sign of
new growth and should therefore always prompt careful examination
with this possibility in mind. Hodgkin s disease and lymphosarcoma are
sometimes responsible.

In this group of non inflammatory lymphoedema comes Milroy s
discase, a congenutal and hereditary condition. One leg—or on¢ arm—
Is larger than Its fellow at birth. The limb shows a prtting ocdems,
consilerably reduced afler elevation.

INFLAMMATORY

In contrast to this slowly progressing swelling of the imb are
Instances of inflammatory lymphoedema, 1o which the patient has ooe
attack after another of cellulitis and lymphangitis, each Jeaving the fimb
more swollen than before Each attack 1s of sudden onset and accowm-
pamed by severe febrike symptoms.

If we are deeling with nether thrombophlebitls nor lymphoedems,
then probably some Jocal mflammatory or traumatic condinon Iy
responsible. The fanmhal apgloneurotic oedema is a possibility attacks
are recurrent and transient. Activation of & chromo osteomyelitis 3
accompanied by local ocdema, Or oedema may be due to a focal du-
order 1 the foot or onkle c.g. rheumatord arthritis, osteoarthriss,
gout, chronic spram of the ankle joint, pes valgus.
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PAIN IN THE ARM

ISce also Pain [0 the Hand, p. 1.2 and Tain |n the Shoulder ~ 171

The disorder will be in one of these four categonies

LOCAL LESIONS IN THE ARM

PAIN RIFERRID FROM TIIT SHOULDEIR GIRDLL
BRACHIAL NCURALGIA

REFLEX SYMPATHETIC DYSTROPHY

LOCAL LESIONS

Arthrits, bone diseases and so on—are usually recognized without
difficulty Pain from sudden artenal occlusion may be mentioned here
1t can occur in the arm, but is much more common 1n the lower Lmb
[p 43} Itis accompanied by cold pallor and numbness of the hand
Pain does not always come on abruptly The diagnostic sign of most
importance is absence of artenal pulsation the brachal radial and
ulnar pulses are exarmined Arierial pulsation should be examined as &
routine in all cases of paininalimb ) d by cold b
and tingling.

REFERRED PAIN IN THE ARM

Thus 13 possible from any painful condition 1n the neck and shoulder
Features distingushing referred pein from brachial neomigia are these

1 Referred pain in the arm 15 Jess severe than that felt more locally
m the neck and shonlder the reverse is true for brachial neuriga
which 13 most {ntense in the arm.

2. Pain in the arm nssoclated with & lesion in the cervical spine is
much more likely to be root pain than referred pain referred pain from
the cervieal spine is felt chiefly 1f not entirely in the shoulder girdle
reglon,

3 Neuralgia is s paraxysmal pain characteristic are bouts of
throbbing peln in the length of the limb Referred patn 1s more constant.

4 Neunlgpa is almost always associated with paraesthesta in the
band referred pein never
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BRACHIAL NEURALGIA

The causes are
ROOT PAIN
cervical disc protrusion
cervical spondylosts
disease of the vertebrae tuberculosls osteomyeliths pew growth
enkylosing spondylitis
disease of the cord or meninges cervical cord tumour pachy-
menogitis
herpes zoster
carcinoma of apex of hmng
PRESSURE ON NERVE TRUNKS
cervical rib syndrome
castoclavicular syndrome
pressure by aneurysm of the subclavian artery
pressure by tumour in the posterior triangle

na. 13
Dragram of cervieal disc protnumon

() ateral protroson compresmg nerve root
() central protrusion comprestng cord.

ROOT PAIN
Cerrical disc protrasion
The type case is a muddle-aged patient, in whom pan in the arm came
on with, or a few days after npa.tufulsuﬂ'ueck.Wl:dchmay’c'l'mlyn"I
have subsided. Less severe pawn fs felt in the zanes of the npper trapezit,
supraspmatus and pectoral muscles, and the vertebral border of 1he
scapula Severe paroxysms of pain in the length of the hmb are
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by movements of the arm or nech, of by coughing, Pain at night may be
intense, and is usually much worsc than during the day Prominent also
are paraesthesiac in some of the fingers.

c? c?
cé cs €8 cs
no. |

4
Approyimate area of dermatomes C.6 and C.7 I the hand.

This is the clinical picture of root poin the commonest cause Is
cervical disc protrusion [FG 13} The probability is increased if on
examination we find the normal cervical curve flattened the neck tiited
to onc side 1ts movements restncted by musele spasm, especially
extension, and side-bending to the side of the painful hmb

There arc now two further nquines which are quite essential by
them the diagnonis will be confirmed or refuted.

[ EVIDENCE OF INVOLVEMENT OF C.6 OR C.7 NERVE ROOT

Distribation of Pain. A patient with a lewion of C.6 nerve root feels
pam most intensely in the anterolateral part of the upper arm, stopping
at the elbow C.7 root kewons give pain in the posterolateral part of the
upper arm and on the extensor side of the forearm

Paraesthesie. Tingling and numbness in the thumb and Index are
typical of C.6 lesions in tho index and middle fingers of C.7 [riG 14]

Musexlar Weakmess (and wasting in later stages of severe attacks) In
compression of C.6 root some weakness may be found in the biceps
1n ?mm of C.7 root It is most casily shown in the tnceps [Table
pl

Tendon Jerks A C 6 kesion }1 ansociated with loms or diminution of
the biceps ferk a C 7 lesion wath loss or diminution of the trceps jerk
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Semsory Loss This s always very shight a dinunution of patn sensation
on part of the thumb and jndex 1n C.6 lesions, and on part of the mdet
and middle fingers in C.7

The more important of these signs are summarized in the Table.

c6 c7
{c.3-6 pisc) (c.6-7 poxc)
Distribution of pain L 1 upper arm P upper arm
extensor forearm
Pargesthesta thumb and index dex and middie
Tendon ferks loss of biceps Jerk 1oss of triceps jerk
Muzcwlor weaknest biceps. trceps

Pructically all cervical disc protrusions giving root pain are from the
discs C.5-6 or C.6-7 compressmg either C 6 or C.7 roots respeetively
The diagnostic power of therr localization will be obvious when coo-
sidering some of the other causes of brachial neurnlgia.

2. X RAY TILMS OF THE CERVICAL SPINE

With a small protrusion, X ray sppearances may be quitz normal
Often some narrowing of the affected disc space can be scen Another
suggestive feature 15 absenice of the normal cervical curve, the vertebal
bodles standing up as an erect column

If in lateral or oblique views small posterior osteophytes can be seet
the lesron is probably an old one for this represents a local bone
reaction to the protrusion and probably takes at lkast a month to
develop Anterolateral lipping, and margunal sclerosss of adjscent
vertebrae mdicate disc degeneration

With evidence of root pain due 1o & Jesion of C.6 or C.7 and X 3y
films exther normal or showing only some narrowing of the C.5-6 of
C.6-7 disc space, the diagnosls is confirmed with two possible sources
of error

1 & secondary depostt of carcinoma $o early that it grves no radio-
logreal eviderce of its presence

2. a cervical cord tumour or pachymeningitis.

Metastatic carcunoma [p 93] is not excluded even 1f X ray films a5
normal, when they have been obtained soon after the onsct of pain. If
t):ncrell]mo\vﬂtltobc,ortoh.nvcr:n:eu,npm-m:.rygro'“-h''-b""-:'-‘ﬂ"’"‘“st
be repeated after a short mterval

Cerrical cord rumonr
Extramedullary tumours are neurofibromatz, arising from nen®
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roots and memingromata. Intramedullary tumours, much less common
are usually ghomata.

Root pain Is the carly symptom of both, and the clinieal picture may
closely resemble that of disc protrusion The chief differences are 1 in
the course of the disorders sevese root pain from a dise subuding as a
rule afier a few weeks, from a tumour continuing for months 2 in the
appearance soonct or later m cord tumours of signs Indicating 1nvolse
ment of more than one root, and pyramidal signs in the legs india
ung cord compression The cord however may be compressed by a
centrally placed dise protrusion and distinction clinically may searcely
be poswible. In any event, cord compression will indicate operation
which will establish the diagnosis.

Selective muscular weakness and wasting 1n cord tumours, of
segmental dustribution, may be well marked. C.5 #s the main root supply
of the supraspinatus, infraspinatus and deltold  C.8 of the flexors of the
wnst and fingers T 1 of the intrnsic muscles of the hand. Root pamn
muscular weakness and wasting 1n the arm or hand, and pymmidal
signs in the legs, 15 the Iate picture of cervical cord tumour

Syphilitic pachymeningitis 1s a localized thickempg of the meninges in
the cervical part of the cord which may cause root pain in the arm with
paresis. Ultimately there are signs of cord compression.

Herpes .oster 15 occasionally confusing for a day or two for pain
precedes the rash, which usually appears about the 4th day The arm is
much less commonly affected than 1s the trimk but any root of the
brachial plexus may be involved Serious and intractable neuralgin may
perust in elderly patients.

Disease of the vertebrae

Root pain from disease and collapse of a vertcbra may closely
simulate the pecture of cervical disc protrusion but the condttion is
reveaked by X ray films of the corvical spine.

X ray appeartnces of metastatic carcinoma may be seen when there
has been no mdiention of a pnmary growth Here may be mentioned
Pancoast  tumour—carcinoma of the apex of the lung, Radiographs
may show it invading the bone m the region of T 1 root, or T 1 and T.2
80 it causes, 1n addrhon to severo shoulder pawn, pain down the medial
uude of the arm and wasting of the small muscles of the hand On the
same sido will bo found a small pupll and ptosis, from Involvement of
the stellate ganglion,

Taberculoss of & Cervical Vertehra Mainly a dusease of children,
lomcllpaccnt.ohllmesoccu:lnudulu.Ormelcvcrnlrtgzonsof
the spine ft occurs keast often in thcn&k.'fhmh:dullcon!luulpﬂn



8 PAIN IN THE ARM

intheneck the head is held very still for pain is Intensified by attempted
movement. The patient walks gingerly to avoid jars to the spie. The
triad Jocal parn, tenderness, and ngdity which in children at once
arouses suspicion of spinat tuberculosis, s well marked,

The earhest X ray sign {s the appearance of bone rarefaction and
absorption near the soperior or inferfor surface of a vertebral body
resembling 2 Schmorl nodule Or it may appear as a localired eroston
of the adjacent surfaces of two vertebral bodies. Later rarefaction
becomes extensive, with Irttle or no sign of bone regeocraton. The
outhne of the body becomes eroded and the body is gradually comr
pressed 10 a wedge shape The infection may spread to nesghbonring
vertebrae An abscess 1s likely to form early and shows in a haten)
radiograph by a displacement forwards of the pharynx (retropharyngeal
abscess) ft shows very clearly if the contents become calcfied

Root pain may be bilateral as it may in other diseases of the
vertebrae.

Osteompelitiy of & § ertebra. This condrtion is rare and very rare in
the meck. But 1t does occur and its distmction from tubercnloms of
metastatic carcinoma may for a time be quite difficult. The infected body
eppears in radiographs collapsed oed or cffusion into the retro-
pharyngeal tissoes, gives the eppearance of an abscess. But the coune
of the illness 1s different there 15 a febrile onset rapud relief of pam
after rotbiotic treatment and subsequently rapid and
boue regeneration, contrasting with the usual very slow healing of 2
tuberculous process [F16 151

Cerrical Spondylosis [p 172] Radiological evidence of cerncal disc
degeneration, 1n any space from C.3-4 down, but especially m C.5-67
15 30 common and so often symptomless, that its association wih 2
syndrome cannot necessarily be taken as a causal association.

Cervieal spondylosis Is now generally regarded as responsible for 2
number of syndromes, one of which s root pawn. This could ao%
1 from stmple narrowmg of the foramen 2. from the encroachment
of osteophytes into the foramen—and this especaally when secondary
osteo-arthrrtic changes have occurred 1n the facets 3 from root-sleev®
fibrosls —a fibrotic reaction in the dural skecve of the nerve roots, wioeh
1s smd to occur not only at the level of the degenemte discs, but 2lso
above and below

Whatever the cause of the root irmitation, it 1s clear that the symptoms
are likely to be multradscular The pam is more diffuso and far fess well
locahzed than that of dusc protronon. It {s usually less severe, and o2y
be intermittent. It is sometimes bulateral though more severe oa 00¢
tide than the other Parmesthenn often affects all the fingers of the




soft theoe  large abscess,
(#) Film 8 mooibs afer (s) boumnﬂouhuoc:m’rtd the
retropharynyea) effinion has drosppeared
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panful llmb Motor signs, 1f present, are likely to indicate a multh
radicular origin

With this preture, and clear X ray evidence of cervical disc degenen.
tion cervical spondylosis is the probable diagnoss. But 1t is wise (o
think for 8 moment that we may be mistaken.

Ankylosing Spondylitis [p 87] I recall the case of o woman aged 60,
in which restriction of neck movements was severe, and X ray chanpes

Scalenus ant.,

The keft of the dlagram shows the sabchavisn artery and brachial plexe
through the spacs bouoded by Lhe scalenss anterior and medios

acervical nb or its fibroas prodongation to the Arst rib.

of cervical disc degeneration only very moderate. She had no patn or
stiffness 10 any other part of the spine but the dispanty between the
marked shifness and slight disc degeneration suggested that this might
be one of those unusual mstances of ankylosing spondylitls in which
symptoms and signs first appear in the neck. Radiographs of the szaro-
utac joints showed unmustakebly the very characteristic changes of
bilateral sacro-ilitis and the E.S R. was considerably increased.

PRESSURE ON NERVE TRUNKS
There are some causes of brachial neuralgis that may not be thought
of and may therofors be missed if the X ray diagnosis of cervical
spondylosis is accepted too readily
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1 remember particularly o man with a rapidly growing lympho-
sarcoma, affecting glands of the posterior tnangle of the neck and of the
autla who presented as brachlal neuralgla the correct diagnosis was
not made for some fow weeks, when the glandular swelling became
obvious.

Pressure from an ancurysm of the subclavian artery is very mre but
will not be mussed if routine cxamination of the postenor triangle and
of the swilla is always made in brachial peurnigia.

The common causes of pressure on nenve trunks of the brachial
plexus are

| An abnormal bridge formed by o ccrvical rib and its fibrous
prolongation to the scal ne tuberele of the first nb The lowest trunk of
the plexus and the subclavian artery are subject 1o piessure as they crots
overit cervical rib syndrome (G 16]

2. Compression between the scalenus anticus muscle in a state of
spasm, and tendinous fibres of the lower medial edpe of the scakenus
medivs muscle  sealemus syndrome

3 Fatigue and loss of tane of the shoulder girdle muscles permitting
intermittent pressure between the clavicle and the first b cosroclavi-
cular syndrome

Cervical nb syndrome

A cervical 1ib s infrequent it 1 present In abowt 006 per cent of
the population It 1s o conpenital abnormality but never causes
symptoms until adult hfe many possibly 50 per cent, never do so

Duagnosis rests on o chametenstic syndrome—not on the radio~
Togical demonstration of a cervical rib [Fla 17] Sometimes when pre-
seuted with this picture we find no cervien! nb in an X ray film such
cases are very probably instances of the scalenus syndrome.

The type case 1s a young woman complaining of pain and paraesthesia
in one a1, often of some months duration. Pain {s felt exther along the
olnar side of the forearm and hand with tingling 1n the nng and little
fingers or less commonly along the radial side with tingling in the
thumb and index It 18 aggravated by carrying weights or by the use of
the arm at work. It is particularly bad at night but relief can often be
obtained by elevatmg the arm.

Vasomotor symptoms in the painful forearm and hand are falrdy

attacks of prolonged cyanoss and coldness or aftacks of
blanchmg of the fingers.

These are the presenting symptoms later muscular atro
develop Ulnar-nded pain is associated with wasting of the hyit{}wn:g
eminence and the interosser—and 10 & partial claw hand radabsided

7
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pan with wasting of the laternl part of the thenar eminence. There may
also be found & winged scapula on the affected side, from paresis of the
serratus enterior due presumably to stretching of the long thomdc
nerve.

Rudmentary cervical nb ofien comnected by a fibrous baed to the
wcalone tubercle of the first nb

Peculianties distinguishing thus syndrome from root pam doe f0
spondylosis are

1 Pain Is most severe 10, and is almost confined to the forearm and
hand this is not ¢o in spondylosis.

2 Paracsthena affects exther the ulnar or the radual dde of the band
all the fingers are aflected in spondylosis.

3 Relief is obtmned by elevating the arm this 18 not so In spondy-
losls

4 Vesomotor symptoms are common Lbeymvcrymﬂm'i”“d?"
losus.

Ahdpfuldlagnomcmanoeuvreutoukthcpaﬂ:mtomwcﬂf
heed to the affected nde, and mise the chun, 2t the tame time inspirog-
If the racial pulss is not obliterated & disgnoms of cervical ib of
scalenus syndrome is improbable

Becauss of pamesthesia, and wasting of the hypothanar or thens?



BRACIIAL NEURALGIA 83

eminence the cervical nb syndrome may be confused with ulnar ar
median nerve lesions Ulnar paralysis [p 12] is, however almost pain-
less. Compression of the median nerve in the carpal tunnel is a cause of
acroparaesthesia [p. 187} nocturnal attacks of pamnful tingling in the
fingers. The cef difference is that pain and paracsthesla and sensary
Joss have a stoctly median distribution  this is not so in the cervical
rib syndrome.

The costoclavicular syndrome Is discussed under acropamesthesia
Ip 186}

REFLE\ SYMPATHETIC DYSTROPHY

A number of punful disorders of the upper imb assocated with
vasomotor and trophic changes in the hand probably have the same
mechanism and have been called reflex sympathetic dystrophy  The
nature of the disturbance s not understood that it 1s essentially an
autonomuc disturbance is suggested by the success of treatment by
sympathetic block, or sympathectomy

Among these dsorders are

Causalgla
Sudech s atrophy (post traumalic osteoporosis)
The shoulder-hand syndrome
idlopathic  following coronary infarctien post hemuplegic
post herpetic assotated with severe cervical spondylosis

Censalgia
Thus 13 &0 occavonal sequel to injury of a peripheral nerve—usunlly
the medun nerve. It is characterized by 1 very severe continuous

throbbing burning pun m the limb 2, hyperaesthesia 3 extensive
trophic changes vasomotor dusturbances.

Sudeck s atrophy

Sudeck, a surgeon of Hamburg, first described these remarkable
cases m 1900 Soon after an injury in the region of the wnst (or kess
commonly the ankle) which may have been quite trivial the patient
experiences burning pain in the injured part, which gradually extends
until it involves the whole Limb It ncreases in seventy some patients
after ¥ few weeks endunng ruch agonizng paroxysms that they flinch
from any examination. It is astociated at first with oedema, and with &
Tﬂm;oﬁ:lkm.mhnndhhcldpmmlcd immobile, X ray films

OW an intense osteoporosts of the hand and carpus, and
the lower end of the radios and ulns. Later oedema may :l]:)(ﬂh:? tl!::
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limb atrophies the skin remains cold, moist and cyanotic, and torment
ng pan persists.

Spontaneous arrest may occur after 2 to 3 months, but often the
disorder lasts a year or longer

Paln ocdema and osteoporosis in the region of the wrist may suggest
acute arthriis gout tuberculosis of the carpus or tenosynowiths, The
fer greater severity and extent of the symptoms and signs in Sudecks
atrophy should be a suflicient critenon for distinction Lenche bas
pointed out that whereas plaster immobilization eases the pam of
tuberculosis, pain continues with all its sevenity In Sudeck s atrophy

The shoulder-kand syndrome

The first stage lasting 3 to 6 months, 15 charactenzed by pain and
restricted movement 1n the shoulder—much the same symptoms s
those of acute subacromal bursitis—followed by swelling, pain and
stifTness of the hand and fingers. The skin of the hand is smooth and
taut, at first dusky pimk or red later pale and cyanotic. The fingen are
held in slight flexion and thelr movement Is restricted, X ray films show
a shght osteoporosis of hand and shoulder regions

The second stage also lasting 3 to 6 months [s one of gradual reliel
of shoulder and hand pam end swelng but stiffness and fenon
deformity of the fingers become more pronounced. The subcutancoid
tissues and the intrinsic muscles atrophy and often there are early signs
of Dupuytren s contracture Osteoporous becomes more marked

The third stage 1s indefinite in duration Atrophy of the hand increass.
Osteoporons of the hand and humeral head becomes very marked:
Trophic changes increase

Probably there are [ncomplete forms of this syndrome hand symp-
toms only—or only the shoulder affected The full syndrome should
present little difficulty in dlagnosis If the hand only Is affected, the
condstion resembles Sudeck s strophy if the shoulder 1t 1s Inds-
tingwshable from acute subacromial bursitis.

PAIN IN THE BACK

The miprmom data needed for dlagnosis of any cese of pain 1z the
back ar those provided by [ the hustory 2 routine clhnwal cxamint
tion 3 chinical examunation of the spine 4 radlography of the spine,
and—in Tow back pam—of the pelvio bones and upper third of the
femur In some instances special investigatrons are neceasary
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The probabihity 15 that pain 13 referred from the spinal columnn But
when no spinal lesion can be demonstrated there arc 4 possibiitics

1 there 15 2 spinal kesion though we cannot demonstrate at

2. pamn is referred from o soft tissue lesfon

3 pawn is referred from visceral discase

4 there 1s a cause other than referred pain  this includes the 1l
defined condition called fibrositis

LOW BACA PAIN
The chief causes of low back pain are
Sowanic
REFERRED PAIN FROM THT SPINAL COLUMN
Common disc protrusion  disc degeneration  ostco-arthntis
of the apophyscal joints senile osteoporosis
Relatively yncommon ankylosing spondylits Papet s drscase
tuberculosis  metastatic carcinoma myeloma  osteo-
myelitis
REFERRED PAIN FROM A SOTT TISSUE LESION
Myofascial or igamentous sprain chronic strain from postural
errors, lumbar scoliows, spondylolisthests, and possibly
mumor congenital defects  chronic sacro-iliac strain
ACUTE MYUSTTIS
FIBROSTTTS
ViscERAL
UPPER LUMBAK REGION—RETERRED PAIN FROS
Kidney disease  renal calculus  chromc  pyelonephntis
malignant growth of the kidney pennephric abscess
Peptic ulcer especally ding the | carcinoma of
the pancreas
SACRAL—REFERRED PAIN FROM PELVIC DISEASE
Chronte salpingiis carclnoma of the uterus uterine fibrowd
retroversion of the mterus uterine prolapse ovaran tumour
caranoma of the prostate carcinoma of the rectum ischio-
rectal abscess spastic constipation
PsycroGeNiC
HYSTERIA
Data from the history are often of greater diagnostic value than
cimeal examination. Inquire mercfg: m so:?: detail ab‘ot:l gnl;
characters of the pain and about symptoms referable to the abdominal
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orgens, including the unnary tract, uterine and bowel functions and
about the many symptoms of anxiety neurosis, When we have fintshed
taking the history we should know whether the pain {s probebly
somatic or probably visceral in ongin.

The examination 13 guided by the probability that pain is referred
from the spine. We examine the spine, noting abnormalities of posture
and movements, and tenderness over the vertebrae and we gt Xy
films of the lumbar spine and pelvic bones in all 1nstances. As a routme
we examine the abdomen Pelvic and rectat exanunation is only neces-
sary 1 when there are pelvic symptoms 2. when no adequate explans-
tion is found by the routine data.

PAIN REFERRED FROM THE SPINAL COLUMN

There are some who would assert that, if we have excluded the
visceral and psychogenic groups, practically all lumbago Is referred
somatic pain, and that the operative lesion is always in the spind
column I am sure it is not so But some abnormality 1n the spimal
column will be found 1n I should say well over 50 per cent. of mstances.

Posterior protrasion of am intervestebral disc

At times the history of low back pain is almost pathognomonk.
Durning some everyday action—often it is rising from a stooping pontion
—=a man 15 stncken with crippling Jumbar pain of alarming severity
He can stand only with knees bent, for his Jumbar spine is fiexed and
pulled over to one side in an agony of painful spasm. He 13 immobihzed
for a minute or two and can move only with immense effort.

T know of only two causes for this paroxysm sudden collapse of &
vericbral body from some disease of the bone, and protrosion of an
Intervertebral disc. A history of 2 succession of these seurures over 3
number of years 15 slmost diagnostic of disc protruston.

Disc protrusion 1s rarcly purely traumatic, It i preceded by some
morbid process that weakens the annulus, allowng protresion of the
nucleus on very shight exertion (G 18] and this morbid process mey
or may not be symptomless. So an acuto attack may be the only evert
or it may be preceded or followed by many months of backache.

The same crippling pain with Jocked spine may be
reaching 1ts full intensity only after 24 hours or longer but ultimately
the picture is typical

Lumbar stgns 1n acute disc protrusion are cheracterstic. The normal
curvo s flattened, and the spine Hsts to one side it fs held by mesele
spasm rigid in this position of sciatic scolions  As pein easens sof®
movement returns but lateral flexion to the side that would correet the



RLFTRRED FROM SPINAL COLUMN 87

hst is promptly checked by severe pain Some clear up completely but
some leave a chronic low backache and then diagnostc signs disappear

X-ray appeorences of the lumbar spine may be normal or in the
lateral view the L.4-5 or L.5-S 1 disc space may appear narrow and not
normally wedged The L.4-5 space 1s normally stightly wider than L34
\f 1t appears narrower the change is probably sigmficant. The width of
the L5 1 space is 3o variable in health that no sigmficance can be
attached merely to an unusually narrow space Local bone reaction
mdicates an old Jesion.

Be especaally carcful in adolescents and young adults It i then that
ankylosing spondylitis begins, diagnosable by the X ray appearances of
the sacro-iliac jolnts and in no other way It 15 then that tubercylosis
of a sacro-tliac foint, rare though it 1s, may occur

Be especially careful abo in patients who have had an operation for
arcnoma. Bone may be affected by metastatic carcinoma and be
rediologically normal for & time Severe lumbar pam in these cases Is
probably due to metastases 1f necessary repeat the X my films after an

Ankylosing spoadylitls (RHIZOMELIC SPONDYLITIS OF PIERRE MARIE)
Some 90 per cent. of patents with this dusease are men. The earliest

manifestati
. ons are Tikely to appear in adolescence Common modes of
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I Traosient pains i the hmbs or jolnts, without physcal signs,
lasting weeks or months, and recurnng after long periods of freedoen,
2. Anerthntis of the rheumatoid type affecting one of the Irmb jomts.

3 Scutica,

4 Lumbosacral pain

Thete are rare mstances in which the first signs appear m the cervical
spine

When seen at an early pre-spondylitic stage, diagnostlc errors are
very common Fortunately there 13 a diagnostic sign by which they can
be avoided charactenstic radiological cimpges 1n the sacro-Hliac jomts.
X ray examination of the sacro-iliac josnts must be carned out on alt
patients betwen the ages 14-25 complaining of recurrent imb pains, of
sciatic neuralgla, of lumbosacral pain o of an arthnitis of the rhenma-
todd type nffecting one of the larger himb joints.

The charactenstic changes are a loss of definition of the fissurss, the
hine betng broken by rregular zones of rrefaction ndicating erosion
later the fissures are no longer seen, their place being taken by irregular
rounded zones of rarefied bone linearly arranged (a rosary eflect) and
there is sclerosis of the bone adjecent to these rarefied areas. This
bilateral sacro-llutis always ends—probably after some 5-7 years—in
complete bony ankylosis [F1G 19)

Bilateral sacro-ilittis occurs n Retter s disease [p. 207] it 13 not yet
known in what percentage ankylosing spondyfitis develops.

The phase of progressive spinal mgidity usually begins with paun and
stiffness in the lumbar regon

The type case 1s & young man usually under 35 and often 20-25,
who grves a history of having suffered 10 adolescence from one of the
pre-spondylitic symptoms mentioned above. He now complams of
lumbar pain and suffness and on examination, a fiattening of the
lumbar curve 1s noted, and a very great diminution of movement in this
part of the spine The diagnosss 1s established beyond all doubt by the
X ray appearances of the sacro-ilac joints Films of the lumbar spure
may be normal or they may show the beginnmgs of the changes
described below The ES R 15 almost always ralsed

Over & number of years pun and stiffpess of the spine ascend to the
dorsal and ulummately the cervical regions. When the morbid process
reaches the dorsal spine the ribs become ankylosed to the vertebrc,
and resprratory thoracic movements are no longer possibke. And at this
stage the sufferer 1s apt to become more and more round shouldered
end stooping, from an increasing kyphosis in the upper dorsal region,
while the lumber and lower half of the dorsal spin¢ are almost m 2
strasght fine



§9

REFLRRED FROM SPINAL COLUMN

na. 19
The sacroshitrs (buateral arthriths of the sacro-llsc jolal) ssociated
with ankylotng spondyiitts (s) acthve stags—nois fisures llk-detined
scherosis of adpecent bane (:) compleis ankylosh—the fiasures have
A ppcared.
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Ankylowng spondylits—tumbar spioc. Noto decalcificatron of vertebral bodws b-i:{b;
appearencs from cakaficaton of the cdges of (he [tecvortebal discs snkylosts
sacro-liac joinis
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In the fully devefoped poker back radtological changes arc highly
characterstic  ankylosed sacro-iliac foints  extreme osteoporosis
cauting cxcessively bl<convex intervertcbral discs calaification  or

fi of spnal ligaments bony ankylosls of the apophyscal and
costo-vertebral jonts {no 20]

Disease of the Eye in Ankylosing Spondylitts Uveitis occurs suflicently
often in ankylosing spondylitis to be of some diagnostic value. In one
senes of 200 cases it was found in 8 5 per cent Attacks may occur carly
in the disease Uventis in a young man therefore ot once suggests the
need for X ray examination of the sacro-iliac joints 1t vanes in severity
There may be slight pain in the eye, some photophobia and a slupgish
pupil reaction—symptoms of o mild iritis which abates in 8-10 days.
The 1ritis may be more marked with peri-comeal Injection Photophobia
may be severe, and rarcly there may be severe pain Attacks may clear
with no resdual signs but in the most severe cases posterior synechiac
may persist and cause impaired vision,

Diseases with which ankylosing spondylitis may be confused are

1 In the pre-spondylitic stage juvenile rheumatism  joint tuber
culosis lumbar disc protrusion

2. In the stape of progressive spinal rigidity adolescent kyphons
other causes of spinal osteoporosis

Tubercnlosls of the spine

More than 80 per cent. of all cases of spinal tuberculosis begin before
the age of 10 years but the disease can begln at any time in adult Life.
About 2 quarter of all cases are in the lumbar spine.

Tn children the tnad local pain, widespread spinal rigidity and local
tenderness, so strongly suggest tuberculosis as to be enough for a
provisional diagnosms. Sometimes a psoas abscess is an early sign,
causing & bulge in the gron and a palnful limp necrotic material tracks
down the psoas sheath and beneath the jlacus fascia passing under the

guinal Ligs and pointing 1n the thigh lateral to the femora)
veusels,

In adults diagnosis rests on the radiological appearances. The
carliest change iy an eroston of one of the surfaces of a vertebral body
or of the adpacent surfaces of two vertebrae, which at first nght could be
cozﬁ;u:dtm&l Schmorinode The bone however ls clearly eroded in
col o the sclerosed clean wall of the depression
node, In the httle area of bone destruction & small oy &hmr:;‘g
seen. The area of bone immediately around the erosion is rarefied there
may be slight sclerosts outside this, but usually there i none [Ra 21]
(Thus patlent was a woman aped 39 who gave a history strongly




Eary tuberculons of the spme (a) There has
been & protruson of the dinc L34 crouon
bodxs,

sbowling
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suggesting lumbar disc protrusion (wo years previously with residual
backache A film of the chest taken later showed appearances of active
tuberculosis) The affected body becomes more rarefied and gradually
compressed. Later the infection may spread 1o bodies above and below
which become rarefied and eroded In the lumbar region o para
vertebral sbscess, 1n the regmon of the psoas may not show until it I
calcified

Tuberculosis of a sacro-lliac folnt is described under Pain i the Hip
ip 138]

Osteomyelitis of a rertebral body

Staph lococeus aureus nfection of the vertebrae is sery uncommon
but 1t does occur and may be mistaken for tuberculous infection, ora
metastatic deposit. It may begin as an insidious febnie finess, with pain
in the back and local tenderness. Most of the cases reported have been
in the lJumbar remon X ray films may at first be normal, and it may not
be possible to make a diagnosis immediately Later the infected verte
bral body appears rarcfied, and there 1s some bone destruction in which
sequestra may be teen, The body may collapse If healing occurs,
succesaive films will show a raprdly Increasing sclerosis—{ar more rapld
tian in the healing of a tuberculous infection

L )

Primary tumours in the spine are rare. Sarcoma very rarely affects the

vertebrac. Myelomatasis is a mre disease, but it involves the vericbrae
mn 50-70 per cent, of cases,

Metastatic earcinoma
M ic 1s the g tumour n the
spine. The pnmary growth may be in these organs, in order of decreas-
g probability prostate (40 per cent) breast (30 per cent) ladney
gastro-intestinal tract female genital organs thyroid lung, Ewidence
of secondary deposits m bone may be obtained before there 35 any
indication of a pnmary growth carcinoma of the prostate, for nstance
may be giving no symptoms when metastases in bone have appeared
The first symptom it local pain and tenderness in the spine With an
otteolye grawth the affected veriebra rarefies and collapses root pan
of great severity may follow With an osteoplastic deposit the body does
00t collapse, and pain a3 a rule §s s severe, Bope may contaln quite
large metastases and be radiologically normal for & time Patients who
are known to have or 1o bave had, & prnmary carcinoms, and who
develop localized pain and restricted movement in the spine probably
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have & metastatic deposit even with negative X ray films fresh films
should be obtained after a short interval

The X ray sppearances of an osteolytic metastasis are severe osteo-
porosis of & veriebrel body and probably collapse Early rounded areas
of porosis in the vertebral body may be scen 1if several bodies are so
affected confusion with myelomatos 1s possible Later the whale body
becomes completely decalcified, and lateral views show it to be
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na. Ve

Mydomatous dorml spme showlng peacral rarefaction, and collapse of
the body of T 6.

growths in the bone marrow and metastatic deposits. It affects males
more often than femalkes, in late middle age The marrow of any bone
may be affected most common are vertebrae ribs, sternum and skull,

Early diagnoms is the difficulty when multiple osteolytic leslons are
seen in radiographs of the vertebrac, the ribs and the skull, diagnosis
is comparatively easy but a Inte stage of the diseass has arnved This
1s the classical textbook description. The presenting symptom is pam
in the back, and X ray films of the spine show multipie rounded osteo-
Porotic ereas in the vertebrae, called punched out because there s no
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local bone reaction, and their boundaries are sharp There may be
collapse of one or more vertebral bodies.

Difficulty is found

1 When the beginning of the disease is & solitary multilocular cystic
tumour in the spine, a rib the manubriam, or another bone, Such an
1solated lesion may cause destruction of & vertebral body which may
radiologically be confused with secondary caranoms.

2. When X ray films show no more than a general porosis of the
spune, with perhaps collapse of one or more vertebral bodies [Fra. 23q)

no, 2%
Myclomatosls skull.

In both forms the common presenting gymptom is local pain, often
persistent backache Both forms are followed eventually by typical
mrultiple osteolytic lesions The solitary myeloma occulrs at a0 AVETAZE
age of 40 years, the drffuse form over 60
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Biopsy of a solitary tumour may be practicable it will show histo-
lopally @ typcal plasmocytoma If not possible and fn all cases of
dilfase decakafication of the spine—cespecially in cases of backache in
the elderly with radiological ostcoporosis, unrelicved by rest—the
speaal investigations for myclomatosis should be carnied out These are

1 X nay of skull and nbs in addition to vertcbrae They may show
typical arcumsenbed osteolytic lesions [na 235]

L Blood count and ES R There is a greatly increased E.S R. and
some degree of anaemia

3. Total serum protein alburmin and globulin There is a nise in total
protan globulin s increased  wath reversal of albumunfglobulin ratio

4 Unne for Bence Jones proteose a precipitate forms on warming
the unne 10 50° C. disappears on boiling, and reappears on cooling.
Its absence is of no significance 1t is negative in solitary myeloma, and
posiive 1n 50 per cent of multiple cases,

5 Practically all cas=s of myclomatosis show an abnormal protein by
chectrophorests, either in the plasma, or in the urine

6. Sternal puncture may d rate typical myel cells
Bone tumours in the reglon of the kip

Reference may be made here to recorded instances of sarcoma in the
neck of a femor secondary hypernephroma in the acetabulum and
secondary carcinoma in the ischium giving lumbar and hip paln,
raduating to the kg, and treated for a time as intervertebral disc Jeslons.!

It n wise therefore in oll doubtful cases to X ray the proximal part of
the femur

LI

The other discases of the spine cuse as & rule chronic backnche
mather than severe pain They are spondylosis, spinal osteoporosls, and
Paget 3 discase, All are readily demonstrated by X ray films.
Spoadylosls

Disc Degeneration and Osteophiytosis of the Bodies The nucleus
ldmlpom: becomes dehydmted and shrunken and the whole nuclens

cBenerates and narrows. Degenerated fibrocartilage, having none of the
clastclty of a healthy disc, bulges beyond the nm. The bulge Lits
1l?ﬂi°ﬂtmn from the bone, and periosteal new bone—an osteophyte—
01;11 At the nm of the body

fotrusion of nucleus pulposus through a weakened annulus has the
same effect, These protrusions are nearly always posterior and they are
subsequently enclosed by osteophytes.

! McNew J C (1953) Proc rey Soc Afed., 46,351
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X ray films show osteophytes projecting from upper and lowe
margins of vertebral bodies, most often antero-laterally sometimer
posteniorly They vary in size from slight lipping to large spurs of bone,
Adjacent osteophytes may meet, but rarely fuse The corresponding disc
spece is narrowed [FiG 24]

|
|
|
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Paln cannot anse from a degencrated disc for It is not provided with
sensory nenves. but there are three ways in which it ean cause backache

1 from stretching of hgaments and penosteum by the bulging dise
and from secondary chronic stram on more remote higaments

2 from compression of nenve roots by pastenor osteophytes

1 from sccondary osteo-arthntic changes 1n the apaphyseal joints

Spinal Osteo-rthritls At the level of the degenerated dise normal
stresses and struns between the articular facets are inewitably altered
this 18 a sufficient dition for the develor of osteo-arthntic
changes
Spinal osteo-arthnts is a name that should be restricted to osteo-
arthntrs of the apophytenl joints. Disc degencration and esteophytosis
of the bodies may exist without 1t and it may occur independently of
disc degeneration,

Radiologxally apophyseal osteo-arthritis will be detected in some
50 per cent. of instances of disc degeneration. An oblique view 15 usually
best for its detection in the lumbar and dorsal reglons. The character
stic appearances arc narrowing of the joint space, which becomes
indistinct marginal lipping and, the change most easily seen, a sckerosis
of the subchondral bone.

Coceydyaia

This is & persistent coccygeal pain [n some few cases it s a sequel of
infury—erther a fracture or a sprain of the sacro-coccypeal lignment,
It 1s prone to affect nevrotic women, and here the cause may be
psychogenic. It is also often astociated with degenemtion of the L.5-S.)
drse, and may be referred pain and tenderness from this lesion or the
resuit of pressure on §.2 nerve root. Tender arens in the soft tissues on
both sides of the coceyx may be found

Examination should include X ray films but no sigruficance should
be attached to asymmetry or unusual angulation of the coccyx
Spinal osteoporosiy [p 37]

Post menopausai and senilo osteoporosis are very common The
complaint {3 of chronic backache, with a tendency to severe immobil
tzng paroxysms of pain {n the lower dorsal or lumbar region, due to
collapse of a vertebral body Severe root pawn may follow collapse The
range of movement in the spine is usually though not always, restricted

For differential diagnosis see pPp 3740
Pagpet 5 disense [p, 28]

In most cases there is complaint of chronc pain in the bones nffected

by this discase. It is a falrly common cause of I
vt mide e y ow backache in patients
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PAIN FROM OTHER STRUCTURES

In many instances of low back pan we cannot demonstrate any
dhsorder of the spine. For their explanation there are four possibiiitics

1 There is a spinal leslon though we cannot demonstrate it.

2. The pain is referred from a soft tusue lesion.

3 The pan is referred from viscera! duscase.

4 The pain 1s not referred pain

PAIN FROM UNDEMONSTRATED SPINAL LESION

Eather we find no physical signs on examining the spine, or the ngns
we do find have no diagnostic power The possibility that even so there
is a disc Jesion cannot be denied with pain persisting after & fymaal
disc protrusion there may be no diagnostic signs, but we infer from the
history that some source of pain in the disc is st there.

There are some who assert that certain lembar s1gns, such as & pamfil
arc dunng some movement, indicate & minor disc protrusion or
fragmentaton But where their information comes from 1do not know
[ suggest that for the present 1t be neglected

It has been suggested that the nucleus has a variable affinity for water
and that 1if it becomes temporanly turgld confined as it is by the
annulus snd the vertebral bodies, an attack of lumbago 13 the resolt
This is an attractive hypothesis that could account for many puzzimog
attacks

PAIN REFERRED FROM A SOFT TISSUE LESION

Sprain

If  man falls heavily in a sitting postion, he may sustain, in order of
decrensing probabillty | a myofascial sprun 2. a sprain of sacro-ihac
or intervertebral ligaments 3 an injury to a healthy intervertebral disc.

Sprauns arc most commonly of superficial structures, and therefore
the ensuing pain is faurly sharply localized to the site of the wjury It
may last some 4 weeks ot more the constancy in the site of pain and
tenderness is noticeable and of diagnostic value.

Sprains of deeper structures are ed with the ph of
referred pain pain is diffuse and very poorly locahzed it may be felt
not only in the back, but in the hip and thigh, far from the site of mjury
in the parnful area may be found a number of points tender to finger HP
pressure.

Posturel strain
Under thus heading we melude muscular and ligamentous straln from
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faulty posture and general fatigue sacto-llizc strnin following parturl
tion chronte strain from spinal deformities and possibly some con
gental abnormalities.

Faalty Postare Asagmng posture, from increase in the normal curves
of the spine, is scen much more frequently in the slender type of body
bl than m the averape type. In most instances bad postural habits
begin in childhood and perist throughout hife but only in adult life do
symp of lig and lar struin appear

Sacro-iliec Strain. The sacro-thac ligaments are normally of great
strength, and that low backache can anse from strain is debatable, It 1s
possible 1 from increased burden on o healthy ligament this would be
imposed by rapid increase in weight or unaccustomed prolonged
standing 1n a stooping position 2. from a normal burden on a lignment
that has Jost some of 1ts tensile strength this occurs in the later months
of pregnancy

Many diagnostic manocuvres have been described for throwing a
strain on the sacro-fliac hgaments without causing movement at the
lombo-sacral junction. One of the best is to test rotation of the trunk
with the patient sitting, a unilateral pain on rotation being sugpestive
of a sacro-iliac fesfon,

Spinal Deformitles The idiopathic scoliosis beginning in childhood fs
as a rule painless until adult life, when heavier and more prolonged
physical exertions bning the ch pain of Liga and X
strain

Spondylolistkesis. This 13 a fairly common developmental error in
which the neural arch fafls to fuse with the vertebml body The Sth
lumbar vertebra 1s usually affected, sometimes the 4th, and very
occasionally another It allows the vertebral colomn to slide forwards
on the vertebra below the defective vertebra s condition called spondy
lolisthests. The amount of forward shpping is very vanable, but cven in
minor degree 15 probably & sufficsent cawse of low backache,

The patient 1 usually a young adult, male rather more often than
female. A cfue to the condition may often be had from inspection of the
back, in & marked depression just above the Sth lumbar spine, If
forward duplacement 15 marked, there » & compensating lumbar
lordoss and often a more vertical sacrum from backward rotation of
the peivis can be detected.

The diagnosis is confirmed radiologically all but or degrees
displacement being clearly viuble in htcmlyﬁlm muer d of

Minor C«x;dul Dglxm Such abnormalities in the lumbesacral

on are quite co! There
of the Plﬂ?e of Wm&wpiml?ufn: yth?tL momdtybe e
a 5th humbar
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vertebra fused with the sacrum  what should be a first sacral vertebr
formmg a 6th Jumbar vertebra unilateral sacralzation of the 5th
lumbar vertebra and many other abnormalitles. They are someth
held responsible for low backache, on no very pood evidence.

PAIN REFERRED FROM VISCERAL DISEASE

The phenomena of referred visceral and referred somatic pein appear
to be rdentical
Lumber paix

Pain in the upper lumbar region and Join a constant dull sche or
attacks of sharp pain, 15 a common early symptom of remal cakutus
Red and white blood cells will probably be found n the urinary deposit.
X ray films of the Jumbar spine will show except with the rare cakulus
of pure unc acid, a shadow in the renal area 1n the A.P view Iateral to
the upper lumbar vertebme, usually the 2nd In the lateral view super
imposed on the vertebral body Renal colic occurs when a ealculus (or
blood clot) passes down the ureter excruciatmg pain shooting from the
apper lumbar region, over the loin and down to the grotn, comes in
paroxysms and lasts perhaps scveral hours. An attack Is commonly
followed by haematara.

Malignant growth of the kidney beginning usually afier muddic age, is
accompanied by upper lumbar pain and pan in the loin but 13
prominent symptom is hacmatuna. Attacks of renal colic may oceur
from the of blood clots.

Chronlcp:;f.’iephﬂb is responmble for lumbar pain and marked
general fatigue as well as frequency of micturition

Perinephric abscess n 1ts early stages 15 accompanied by pain m the
lumbar region and lom, the hip and the thigh. Later the increasng
toxaemia, profuse sweats and high swinging pyrexa, with tendemess
2nd bulging m the posterior renal angle, may suggest the probable
dusgnoss

Constant dull lower lumbar pan is associated with chronic salpingitls
but 10 alto are menorrhagia and dysmenorrhoea which give the
indication for the neceasary investigations.

Sacral paix
Sacral pain i women must suggest the possibility of pelric disease
but it s improbable that this wul be the only or the most prominent
symptom
Although sacral pain 15 associated with carcinoma of the uterus—late
10 caranoma of the cervix, early fn carcinoma of the body—lrregular
bleeding is the presenting symptom.
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Pelvc pressure fromorarian fomowr s rare and here sacral pain will be
asreated with difficults of mictuntion and perhaps oedema of the legs.

Uterre fibrold rarely causes pam, but occasionally a dull backache is
compluned of even so the more prominent svmptom 1s likely to be
menorrhacn, the kneth of the peniod gradually increasing, and the long
contmued haemorthape keadig to chrome ill health from secondary
amema.

Retroversion of the uterus Is often symptomless. If it 15 a2 ciuse of
sacral backache, as any cwse of utenine conpestion may be it will be
assoctated also with menotrhapn, discharge, and dysmenorthoea.

Prolpse of the uterus causes paun an the groins and sacral backache
but at the same trme there 1s {requencsy of difficulty of mrctarition and
stress moontinence.

In reviewine the possibility of disease of the petvic organs caranoma
of the prostate and of the rectum may have to be considered

Carcmoma of the prostate cawmes, finst, difficulty 10 mictuntion, later
frequency and preaipitanes and sometimes chrome retention. It is
accompamed by dull aching low bacl pain, and ducomfort in the

permenm,

Carcnorra of the recnien gives a dull aching rectal and sacral pan.
Sureesin e svmptoms are wasting and diarrhoen ma middle-aged patient.
He o Iikeh to complam of several bowel actions dunng the day each
action scanty and explosne. Haemorrhage from the bowel 1s common.

Pdvc spasm from any camse will give referred lumbosacral pam.
Spastic colon 15 no exception. It 13 a characterstic mamfestation of
“Vagotoma —the autonoone distarbance with excess of parasympathetic
actiety which s the f of anxiety
Its cfinreal sign 13 a tender hard colon patpable in the left iliac fossa_ Its
promment symptoms are an achmg lower abdomen accompanied by
lumbosacral pam. Low back pam s almost constant it vanes m
seventy with that of the abdomunal pam. If low abdommal pan s
refieved by sedatrves and antispasmodss, the humbar paun 1s refieved at
Lh:um:nm:.Thecondmonuoﬁmmomlcdvmhmnymhn
smptoms of autonomc dssturbance.

PAIN BPHICH IS NOT REFERRED

‘What remams to be sud 15 still debatable. There 1s, however evidence

tt many mstances of lumbago with its diffse and focal
tenderness, are not instances of referred paun, i

Voms myalyia
Sntrelum!xlrpnnu;“tﬂ-knownfﬂhm:ol'nnumbcro{'amtcurns
wfechions. It is promument at the onset of infloenza, and variola, and
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VicrraL
Pleural pain
Interscapular reglon carcinoma of the ocsophagus media
stinal ncw growth nortic ancurysm
Inferior angle right scapula—T 9 level
gall bladder discase chronic cholecystitis biliary colic
T 12 kevel duodenal ulcer invading the pancreas carcinoma
of the pancreas
PsvaroceNc
Hysteria

PAIN REFERRED FROM THE SPINAL COLUMN

Most of the spinal discascs discussed under low back pain may affect
the dorsal spine.

Spondylosis

Spondylotls, i.e disc degeneration and osteophytosly, is common in
the dorsal spine, especially in the lower part. Affecting the upper and
mddle portions in the elderly it 1s the cause of senile kyphosis [p 107]
Osteo-arthnils of the apophyseal joints is also common 1 the dorsal
spine, judging from autopsies but it 1s difficult to demonstrate radio-
logieally

Rarefying diseases [pp 31-42] involve the dorsal as well as the lumbar
spme.

Angular kyphosis

Any of the spinal diseases resulung in an angular kyphosis may cause
& diffuse paln in the dorsal region with local tenderness, or may be a
came of intercostal neuralgia [p 140]

Angular kyphosis results from collapse of a vertebral body or
several adjacent bodles The commoner causes are tuberculous osteitis
[p-91 & Fig 25] and carcinoma [p 93]

Falls from a height, landing on the feet or sitting, usually cause a
stmple compression fracture of several vertebral bodles. In X ray films
one body appears markedly wedged, its anterfor part being crushed
verically  those immediately above and below are less severely

KlimoneIT's rarefying osteltis is a delayed wedging of a vertebral body
after comparntively shight injury It probably follows an unsuspected
crack fracture of the body Perhaps some months after apparent
recovery localized aching pain is complained of Serial X ray films
show a slowly developing rarcfaction and wedging of one vertebral body



106 DORSAL PAIN

na 23
lecmb!uofﬂniplne.&kukubnlbodﬂhwmﬂlvtd.cluﬂnl“
anguiar kyphosis.

at this Jevel It may be confused with tuberculoss, or & secondary
d t of carcinoma.

r_}p%dm arc several rars causes of wedgng of  single vertebral body
Syphillic osteitis may closcly resemble Pott s discase dmbjzdm
radiologically so closely that diagnosls usuaily rests on other e
of syphills, Including a positrve” Wassermenn reaction. Itisa
tertiary manifestauon



RFITRRED FROM SPINAL COLUMN 107

Tabetic Charcot spine 1s a deformity of the spinc due to bone destruc
tion amd compression of onc or two vertebral bodies usually in the
|ower dorsal or Jumbar reglon X ray changes are very marked  bone
destruction and considerable deposition of new bone There i3 local
drscomfort and pethaps root pain but no local tenderness or spasm
Clinieal evidence of tabes will be found [p 165)

Collapse may occur in /ymphadenoma from deposits of lymphadeno-
matous tissue in the vericbrl body the appearance radiologically
resembling that of metastatic carcinoma. A similar change may occur
in leukaemia and in myelomatosls beginning as a solitary tumour

Staphvlococcal osteomvelisis 1s another rarity lable to confusion
with tuberculosis (p 93]

There is a rare osteochondnus of the spine called Calres discase 1t
occurs in young children and closely mimics Pott s disease There is a
progressive collapse of a single vertebral body till it becomes o flattened
disc, with a consequent angufar kyphos, and pafn. It usnally octurs in
the dorso-lumbar region

Smooth hyphosis

The more important causes of a diffuse dorsal kyphosss are adolescent
kyphows, senue hyphoss, and ankylosing spondylitrs the first two are
due to changes in the intervertebral discs

Adolescent Ayphosis (Schewermann s Disease) This affects mainly the
mid- and lower thomec spine. It 18 often discovered 1n sdolescent boys
and girls dunng a routine examination, before it has begun o cause
sching. The kyphosis tends to increase up to the age of 21 and sching
is unimlly compluned of when boys begin to do heavier manual work,

The essential change which brings this deformity appears to be a
senies of Schmorl s nodes—nuclear prolapae Into the adjacent vertebral
bodiex. The consequently narrowed discs lose elasticity and growth of
the vertebral bodies is affected. In the anterior part especaally is growth
defective the epiphyseal rings are fragmented, and the bodres become

Thus in & well established

us in & estal case of adolescent kyphoss X m; of
the domal spine show | & senes of Schmorl l?pom 2 nnn)',oﬁ\rll:; o;
the disc spaces 3 wedging of the vertebral bodies 4 fragmentation of
the epiphyseal rings.

Senile Kyphosiy This 15 an Increase in the normal curve upper
and mid-dorsal zones, fairly common in elderly people, li)l;gt:cnﬂw
changey 1n the drscs, expecially in the anterior parts, allows forward
titing of the vertebrae, which may become shightly wedge-shaped Here
and there two adjacent veriebral bodles may be seem, in [aternl
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radiographs, fused anteriorly Often bone densityis normal, the deformty
being due to disc degenerntion and not to senlle osteoporosis.

The condition is sometimes accompanied by severe dorsal aching,

Ankylosing Spondylitis [p 87} When the discaso has affected the
whole spine, some patients maintain a fairly good erect posture bet
more often a well-marked kyphosis In the upper dorsal spme hs
developed This deformity may bo 30 severe as to compel the sufferer
to look vertically downwards when he stands. The lumbar and Jower
half of the dorsal spine are almost in a steaight lne Pain in the dorss!
reglon of the back in this late stage varies 8 good desl but there o
usually some contrnuzl aching, and it may be severe Not infreqoently
it causes intercostal neuralgia {p 140]

Scoliasls

Postaral Seoliosis Thls is a long gentle lateral curve, with skght
bulging of the ribs on the side of the convexity When the spee is fully
flexed the deformity disappears. This is one of the postural defects to
which adolescents are prone It 15 usually temporary disappeanmgins
few years without treatment. Postural scoliosis rarely causes any
discomfort

Such a lateral curve 15 also caused by shortening of one kg and
consequent tilting of the pelvis here minor changes may in tuxe occur
10 the shape of the vertebral bodics, but the curve can always be partially
corrected

Stractural Scoliosis, This 1s x more localized deformity with second
acy curves above and below the pnmary one The ribs bulge promis-
ently on the side of the convexity and the deformity does not disappeas
with flexion of the spine The common type 13 the idiopathic scolfoss
beginmng in childhood As a rule it 1s painless untit adult life, when puin
from chronlc ligamentous and muscular strain or sometlmes root peiz,
15 apt to appear

PAIN REFERRED FROM VISCERAL DISEASE

Some of the visceral causes present no difficalty otber symploms
beng far more promment and constant than pain in the back. But the
only way to be reasonably sure of avolding mistekes s 1 to note ﬂ:‘

of chrest or abd, 1 symptoms, and to make examination
the chest and abdomen a routine procedure 2. in all cases of sever®
interseapuler pam and in all doubtful cases, to get X ray films of the
chest. 1t should be remembered that both pulmonary tubercalosis and
bronchial carcinoma may be accompanied by mild and ili-defined pain




RIJERRED FROM VISCTRAL DISTASL 109

in the chest wall and that many people with persistent pain like this are
anyous about the possibility of lung discase
Plexra! pain

Pleural pan 15 felt over the area of pleurn involved except when this
s the dome of the diaphragm when 1t 13 referred to the C.4 segment in
the cervico-scapular reglon 1t may be @ symptom of scveral chest
drscases.

Tuberclons Plenrisy This condition presents as pain most commonly
1 the lower axillary area, and near the inferior angle of the scapula.
Pyreua, rapid shallow breathing, diminished expansion of the chest and
a friction rub arc the data establishing the diagnosis The picture,
however may be less definite than this and if pain persists 1n & young
adult the chest may have to be examined repeatedly Residual pain from
a pleunrsy long since abated is fmirly common Pain In the chest wall that
not ly accompanies pul ry tuberculosls is probably of
pheurnl origin.

Palmonary Infarction Pleunsy accounts fot the pain of pulmonary
infarcuon ansing for example 1n heart disease or thrombophlebius.

Brouchial Carcinoma. Pleurisy also accounts for the chest pain in
some instances of bronchial carcinoma in which a bronchus is blocked.
In other mstances of carcinoma the growth causes scvere local pain by
mvading the ribs.

Chroxic Brosckitls Episodes of aspiration poeumonn and pleunsy
may occur 10 this condition

Interscapular pain

Carcinoma of Oesophagus. The salient feature of early carcinoma of
the ocsophagus is more and more frequently recurnng difficulty
swallowing. Only occasionally 1s there pain this is usually felt behind
the sternum, and is only occasionally interseapular

Medlastinal New Growtk Severe interscapular pain may be caused
by eroston of vertebrae by a medunstinal new growth but symptoms of
pressure on the great vessels, the ocsophagus and trachea are likely to
be equally promment,

Anexrysm of the Descending Aorta. This condition is rare Its most

Ppromunent symptom is extremely severe interscapular and girdle pamn
from eroslon of vertebrae.

Pain at the inferior angle of the right scapela
Cboch?wlccpﬂtb.Th.uducnwhuwc{nlcdmth

e 2 e poln in the nght
quadrant, g through to the back just below

the inferior angle of the nght scapula. Sometumes it is felt most in the
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back A hustory of mild attacks of bilary colic, a complaint of epsgasine
fullness and nausea after meals, and on exanunation tenderness in the
right upper quadrant, should kead to the nght wnvestigations. The
severe, even agonuzing pan of biliary colic s felt In the epigastrrum, or
right hypochondrum, and radmtes throngh to the back at this kevel.

Pain at the level of T.12

A chronic duodenal ulcer invading the pancreas will be a ate event m
a discasc Jong since dagnosed

Carcinoma of the pancreas 18 charactenzed by & progressive jaunduce,
with anaemia, nsusea and loss of weight In some cases there is deep
epigastric pain roduating through to the back.

PAIN IN THE ELBOW

Although arthntis is a possibility the cause of a panful elbow 18
usually outside the jolnt and 1t may be in the neck and shoulder regron.

LOCAL CAUSES
lateral epicondy litis— tennis elbow
olecranon bursitis
arthritls rheumatord tuberculous osteo-srthntis
loose bodies osteochondnus drssecans

REFERRED PAIN
from q lesion in structures supplied by C5 T.2

PAIN FROM LOCAL CAUSES
Teuxis elbow
Thus 15 the commonest of the local causes of a painful elbow There s
no more than some aching at rest but sharp pain 15 evoked by 8 strong

m’llzhm 18 10 local swelling, and passive movements at the elbow are of
full range. Palpation reveals deep tenderness over the lateral eptoandylc
of the humerus, and perhaps also over the head of the radius. E"ﬂ')’l::;
shows the following phenomenon ask the patrent to hold out the .
wath straight fingers, and to reust your attempt to fiex his fingers .:ld}e
brings 1nto action his extensor muscles, your attempt to flex s mu
finger at the metacarpo-phalangeal jount will produce paln at his dbot;
For the condition i, ft 15 generaily thought, & chronic sprain Ofth
ongin of the extensor muscles from the lateral epscondyle of
bumerus. It would be better called lateral epicondylins A grip iovofves
contraction of the extenory of the wrist end fingers, as fixator muscles
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otherwise flenion of the fingers would also produce flexion at the wiist
Every gnp 1s therefore apt to be severely painful at the clbow

Antheitls of the elbow jJoint

The joint 13 swollen, all movemnents are restricted in some degree and
muscolar wasting cspecially in the upper arm s marked

Tubereulows Arthritis In children and adolescents the commonest
arthntis of the clbow 1s tuberculous anthntis. The joint gradually
becomes suff swollen and tender pain fs not as a rule severe, though
some fauents expenence rught starts  Infection often begins 1n the
olecranon Ittle more than local tenderness wall be found at this stage.
But the jomnt 15 soon imolved and the chamctenstic doughy white
swelling appears—compounded of tuberculous material distending the
synovial cavity and infiltration of the synovial membrane and pen-
articular ussues. The joint swelling is all the more obvious because of
the rapid wasting of arm and forearm muscles. Later a cold abscess may
form by the olecranon, breaking the skin and leaving a sinus. The
X-ray appearances arc erosion of joint surfaces marked osteoporosis,
datruction of okcranon and coronoid processes.

Rhenmetold Arthritls. A tubcrculous elbow s a monarticular affection
the other joints are healthy It must be very exceptional for rheumatord
arthritis [p 190]—the commonest arthritis of the elbow 1n adults—to
begin 1n the elbow and still more rare for it to remun confined to this
Jount very long. Such cases would present some difficulty in diagnoss.
Commonly however the elbow is affected by rheumatord discase after
fingers, wrists, and other joints, and when the diagnosis has been made

Osteo-arthritls Osteo-arthrits of the clbow Is uncommon often there
13 history of injury to the jount or of such repeated minor traumata as
those to which boxers, or proeumatic dnll workers, are subject. Pain may
be feft only on certam movements at the joint but it may be contlnual,
and is sometimes quite severe. There may be complaint of locking, from
the presence of a loose body

Unless osteophytosts 1s extensive, swelling Is not 50 marked as in a
true arthritis of the joint. As a rule no capsular thickening can be raade
out, and there is no perl-articular infiltmtion The swelling is largely
bony with perhaps slight synowial effusion It is made more promunent
by muscular wasting in the arm and forearm Occasionally osteophytes
At the medul side of the humero-ulnar Joint cause ulnar paralysis from
ulnar nerve compression. The X ray appearances of the joint are guite
charcterntic and no difficulty in diagnosls anses when films are

a‘:;ﬂ;;? 3 & voutine in all painful clbows whose movement ls restricted
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Osteochondritis Dissecans This condition affects chiefly the knee
and elbow the incdence 15 said to be 80 per cent 1n the knee and
10 per cent. 1n the elbow A disc of the articular lamella is cut off from
the rest of the articular bone, ¢ither of the capitulum or of the hesd of
the radius, by a thin arc of granulation tissue and with its covering
cartilage it eventually separates to form & loose body in the joint,
leaving behind 1t a saucer-shaped depression.

The disorder s one of adolescence and young adult Ife, and therefore
must be distinguished from early tuberculosts. The features are very

ng 26
Ostep-arthriths of the cibow

different. Before the fragment bas separated there may be moderate paia
and restricted movement, shght local tenderness and slight swelling
from synovial cffusion. But there may be no symptoms at all until the
presence of a loose body In the jomnt makes itself known by an episod?
of locking. X rey films show the scparating fragment, or the depression
st previously occupied.

Loose Bodies Loosc bodes 1 the elbow are not nncommon The
source may be osteochondritis dissecans, or a detached mp:')icrm
osteo-arthrits and sy 1 chond may be resp or
multiple loose bodics.

mmﬂvechmculfcatumh]ochng——bmthﬂmymmﬂm
fragment &s mupped, dunng joint movement, exther between the olcato
postenorly or the coronaid process antenorly and the humerus.
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fragment may not be in a position to interfere with movement. It is casy
to overlook a small, Ioose body in X ray films.

REFERRED PAIN

Almost any cause of pain in the neck and shoulder may cause referred
palninthearm But as a rule pain Is not felt equally In the whole extent
of the somatome, Maximum pan Is felt in one or more localized zones
often in the region of the efbow

Referred pain at the clbow will almost always be accompanied by
pain in the cervico-tcapular region. Because of referred tenderness it
may easily be confused with tennis clbow But tenderness is less
localzed, and the finger test 18 negative.

PAIN IN THE FOOT AND ANKLE

DIFFUSE PAIN
Of disorders tending to cause diffuse pain ruther than pain focalired
to one part of the foot, the more important are
ARTERIAL DISEASE
suddert artertal occhoion
intermittent claudication
rest paln from lschaentla
ety thromelalgia
RHEUMATOID ARTHRITIS

ARTERIAL DISEASE

The patient s account of the pan which is due to sudden arterfal
occlusion iy almost dugnostic. It is usually of sudden onset, continuous
and cremp-like in the foot and leg 2and it is sccompamed and some-
times preceded, by baess and cold The skin of the foot and
lower part of the kg Is blanched and later mottled with cyanotic
Enﬁ; The simpler tests for artenal deflciency should be carried out

Occlisive arterial disesse
Ertber arterfosclerosis obliterans, or thrombo-angiins  obliterans,
may be responsible for °
1 Intermittent claudication [p 142] Thoy, Is
one calf 1t ix sometimes felt in one foot. Ehpenls most comamonn
2. Rest pain from lichacmia. This is felt only in advanced arterfal
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disease, as a dull continuous aching pain in the foot and lower part of
the leg, common at night and badly disturbing sheep

Erythromelalgia

This conditton is erythralgia (p 45] m chronic form affecting the
feet. It occurs in the dechne of fife the well known senile burmmg
paracsthesia of the feet The complaint is of severe burning pain,
induced by moderate warmth such es warm water or the warmth ofa
bed, or by the friction inscparable from walking Wallang for some
patrents is too painful to be attempted Relief is continually sought by

|

pao. 27
Rhetmatold arthriths of the snkbe.

cooling the feet. The skin 15 red and tender and may feel colder or
hotter than normal.

Somo instances are assocated with occlusive artenal discase but fn
many thero is no evidence of thu.

RHEUMATOID ARTHRITIS
‘When rheumatold arthritls beging, as 1t may mmcjomnofﬂmfwg
diagnosis in the early stago 13 always dtﬂiculLPdniloftmfnltOﬂlycd
tho metatarso-phalangeal region bizt1f the tarsal folnts are also affect
it will be felt 1n the whole foot.
Afuﬂydcvelopcdanhnﬂ;,wthhnﬁghtgmcmlwﬁﬁmmdhﬂ&
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the painfully resincted passive movements of toc and taral joints
radiological porosis of the bones of the foot and perhaps onic of two
small jont erosions, Is easy to recognize {io 27} Before this a
tentative dragnosis rests on the exclusion of other causes of painful feet
and the recogmtion of the carly rheumatoid clinical pcture [p 190]
Rheumatoid arthntis docs not long remain confined to the jounts of
the foot

LOCAL PAIN
PAIN IN THE METATARSO PHALANGEAL REGION

The causes may be grouped as follows
Tors
Hallue valgus hallux rigidus osteo-arihritls of the sesamolds
claw foot unsultable shoes Mortons metatarsalgia minor
deformities and secondary corns ingrowing toe nail subungual
exostosis
METATARSALS
VMarch fracture osteochondritls of the metatarsal head osteoid
osfeomna
MITATARSO-PHALANGEAL JOINTS
Rhewnatold arthritis gout
SOFT TISSUES
Plantar warts arterlal discase Raynaud's disease with trophic
chamges Incipient gangrene
Metatanalga 1s usually caused by throwing most of the weight, when
standing and walking on the outer part of the foot painful disorders of
the big toe will have this effect. Normally most of the weight 1s taken by
the more massive bones of the arch on the inner side of the foot
Most of the condrtions responsible present no dugnostic difficulty
A cause sometimes overlooked is unsurtable shoes The chief offender
15 the type of shoe that allows the toes to be thrust forwards agalnst the
toc-cap ¢ every siep the hiph-heeled shoe with 1o heel platform any
shoe that exerts no counter thrust at the ankle or tarsus to the natural
forward slip of ihe foot in the shoe when wallung. A boot most effec
trvely avords this antero-postenor compression of the toes
Pain from postural defects when moderate is in the region of
the metatarzal heads when tevere it may affect the whole foot and even
the calf On exammation, toes will be found clawed the metatarsal
heads pronunent, and tender to pressure on the plantar surface There
may be some general swelling of the metatarsal region the plantar
surface of which is concave from side to side,
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Morton s metatarsalyin

This {s an uncommon condition, due to a local calargement of &
plantar digital nerve. The patient suffcrs attacks of very severe pamm
the clelt between the 3rd and 4th toes and shootmg nto the toes,
comung on for no apparent reasor. The foot is pain free in the intervabs.
The charactenstic sign 1s pain on upward and backward pressure at the
base of the 3rd and 4th toes Pam in the cleft is also felt on laterl
compression of the anterior part of the foot. It is due to the presence of

ra. 28

March fractors
(by kund permision of DTG A 8 Lioyd).
(a) Boon after omaet of paln and tenderness over 20d metatarsal

o changs visibie,
(5) Two weeks ltor calfuy at the sits of fractre.
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a plantar digital ncuroma—a fibrous fusiform swelling of the plantar
digtal nerve as it approaches the Interdiptal eleft between the 3rd and
4th toes. The condition 15 completely relicved by its resection The
swelling 15 most probably the result of 1schacmia the digital artery is
found degenerated The same conditon may occur though less
commonly 1n the 2nd cheft

Affections of the metatarsals

When a painful foot Is found on examination to show a polnt of acute
tenderness over the shaft of a metatarsal X ray films should be
obtaned Only so can a march fracture be detected 1t affects any of the
outer 4 metatarsals, usually the 2nd or 3rd There is complaint, after a
long walk, of patn or an indefimte achlng in the metatarsal reglon and
on exammnation there will be found oedema of the dorsum, and localized
tenderness over the shaft of one of the metatarsals, The onset Is likely
to be insd! beginmung with an indefinite ache and increasing to
severe pain. An X ray film early may show no change, but after 2 or 3
weeks a fusiform deposit of new penosteal bone will be seen around a
pert of the shaft of the tender metatarsal A fracture line may or may
not be seen nmnmg across it [Fi¢ 28] The nature of the condition1sa
little obscure.

Osteold Osteoma [p. 26). This tumour has been described affecting
metatarsals and phalanges, and is & possible cause of pan and local
tenderness. Scventy five per cent. of recorded cases have been in
patients between the ages of 10 and 25 yean. It is suspected by the
radiological appearances, and proved only by bopsy

Osteochondritls of a Metatarsal Head This is an uncommon condition
scen only in adolescents The complaint Is of aching in the fore part of
the foot The condition affects the head of the 2nd or 3rd metataral,

which is cnlarged and tender X ray films show 1t to be broad and
{ragmented [ 29]

Metatarso-phalangeal jointx
Rhexmatold Arthritls Thus disease may begin in these joints [p 191]
Gout Tho classical attack of actte gout 1n the big toe should present
no diagnostic difficulty It usually begans in the night, with severe pain
1n the ball of the big toe. Pain abates a Littls in the morning, but the toe
will be found swollen, red and shiny The skin Is bright red for the first
24:::\1“ hthmdmlopsnwolahnc,nndoedcmnmanrwmc
Y3 severe pain continves, waxing and waning alightly It then
graduafly fessens, and after another week orlonothingm):’nntmhut
some [ocal d; ort redness and swelling disappear stiffness passes
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off These attacks tend to recur perhaps once or twice a year in more
fortunate patients at fntervals of some years.

If there is any doubt from the appearances of the joint, remember
that

[ men are attacked far oftener than women

2 the first attack i not often at an earler age than 35

3 there is often a family history of gout

4 there may be topht in the im of the ear though this is unltkely at
the time of the first acute attack

5 the serum uric acid is likely to be in the region of 6 mg. per 100 ml.,
or above.

ra. ™

Outeochondnin of a metstanal bead
(by kind permismon of Dr Cacil Bull).

Soft tisymes

The poubility of metatersal pamn being due to phmtar warts should
not be overlooked. [hey may form anywhere on the sole but are
common under the ball of the foot, They project but little if at all from
the skin, and close 1nspection 15 needed They are exceedingly tender

Comstriction of the small arteres and arienoles does ot cause much
pain but pain in the tocs and fore part of the foot may be quite bad 12
scvere forms of Raynaud s dsease cspevially when assocuted with
tiophic changes
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PAIN IN THE TARSAL REGION
The chief causes are
PES VALGUS
ARTIIRITES OF THE TARSAL JOINTS
rheumatold gonococcal due to Relter s discase due fo gout
fuberculous
OSTEO-ARTIIRITIS OF THE TARSAL JOINTS
ROILER s DISEASE (osteochondiitls of the navicular)

Pes ralpws

Thus deformity Is not a sufficlent diagnosis We want to know

1 If there Is another cause of pain Quite often a valgus foot is pamnless
—but such feet are fully mobile. A foot painful because of the valgus
deformrty shows some loss of mobility If therefore o valgus foot is
fully mobile It Is well to conslder other possible causes of pain,

2. The cause of the valgus deformity The causes are reviewed on p 55
Particularly do we want to sort ont from the rest the spastic flat foot
of adolescents, and the pes valgus of rheumatold arthritis.

Pain from the abnormal posture comes from chronic ligamentous
strain. It is at first a dull aching felt as a rule on the medial side of the
foot near the first prominence below and in front of the medal
malleolus, which is the tubercle of the navicular Sometimes pain 13
more marked under the heel or even the soke of the foot generally
Rest brings relief

Artkritis of the tarsal Jolnts

A severe and immobile valgus deformity 1s Tikely to be the result of
rheumnatold arthritls effecting the tarsal joints.

Anattack of geute gout does not necessarily fall on the big toe 1t may
affect the tarsal joints,

Gonococeal Arthritis This may closely mumic gout. But it does not
show the daily remssion of the clasyical gouty paroxysm nor does 1t
tend 10 abate after a few days under adequate doses of cokchicine nor
does it subside completely in one or two weeks as do most attacks of
gout. It may cause a considerablo tender swelling In the tarsal regon.
Remember that acute arthritls followmg gonorrhoea may be Redter s
disease [p 207].

Tubercalosis. Tuberculons of ankle and taral joints 13 uncommon

ially a discase of chuld it may occur in young adults and In the
elderfy The cluld develops a limp Ono foot 15 painful and found to be
swollen, with & doughy swelling 1n the region of the ankk, or outer or
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inner side of the tarsus or synovial distension of the ankle jount
palpable on each side of the tendo Achillis, and Iater under the tendoas
anteriorty There is siight plantar flexion deformity and markedly
restricted movement at ankle and tarsal joints. This clinical pscture m
children and adokscents means tuberculosis. Confirmation may be
obtained by X ray films, which show evidence of bone destruction m
one of the tarsal bones.

Osteo-arthritis Osteo-arthritis of the tarsal joints commonly develops
1n old valgus foot deformrties Osteo-arthritss of the sub-taloid jount isa
common sequel of mjury notably of crush fractures of the calcancus.
X ray appearapces are charactenstic.

Osteochondritis of the Naviculer (Kohler s Disease). This is seen only
in children more often boys, the maximum incidence bemg 4-6 yean.
The child complains of aching pain on the wmner side of the foot, and
develops a mp. There may or may not be shght swelling and teaderness
over the navicular X ray films, by which alonc the dugnasis can be
made, show the navicular to be fattened antero-postenorly and
increased in densmity

Pain abates in 2 or 3 months, especally if werght-bearmg is redoced
to a mmimum the bone eventually acquires a normal structure.

The condition is one of a group of small bone and eprphyseat dis-
orders mamed osteochondrtss, although nothing s known of 1ts
pathology Kohler also described an ostcochondritis of the metatarsal
hesd [p 117]

PAIN IN THE ANKLE AND HEEL

The more important causes are

ANKLE

Arthritis of the ankle or talo-calcanean foint
rheumatoid tuberculous gonococeal due to Rester s disenso

Osteo-arthritis
Infuries spram rupture of the external lateral Ligament
Tenosynovitis
Synovioma

HEEL
Plantar fasciitis
Achilles bursitis
Achilles tendinitis
Apophysitls of the calcaneus
Plantar warts
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PAIN IN THE ANKLE

A pauaful ankle from arthritis of the talo-tiblal or sub-talold jolnt
presents no diagnostic difficulty other than that of distinguishing the
scveral possible types of it Examination of the ankle region will show
1 some degree of plantar flexion deformity 2. restncted movement at
the ankle joint of restncted inversion and cversion of the foot 3 swel-
Img on each side of the tendo Achillis or below and in front of the
malleoli 4 chamcterisic changes in X ray films, which should be
obtained 1n all cases where movement |s restricted

1In children and young people tuberculosts is the commonest cause
in adults rheumatold arthritls

Sprained ankle

Thrs follows acute overstretching of the middle or anterior fasclculus
of the external laternl hgament In the majonty there is probably no
macroscopic tearing of the ligament, but only injury to sensory nerve
endmgs but tears of any degree may occur to complete rupture of the
ligament. The cause is a violent wrench of the foot inwards the
ummediste result a sharp pain on the outer side of the joint, and
swelling below and 1n front of the external malleolus If the sprain s not
ntelhgently treated the ankle may continue to feel panful insecure
and stiff for many weeks or even months—a condrtion called chronic
spram, in which there may be found oedema around the malleoll or on
the dorsum of the foot and restricted movements

The symptoms and signs of chronic sprain may be due to complete
rupture of the external lateral ligament, with consequent comtinual
giving way of the ankle—a recurrent subluxatlon It is detected by
antero-postenior radiographs, with the foot held 1n full inversion.
Tenosymoritly

Tenosynovius is 2 coramon disabiity caused as a rule by strenuous
exerase after months of mactivity It can be recognized by a sheht
tenderness along the course of the tendons. It may affect the tendon
sheaths on the dorsal aspect of the ankle it may affect the sheaths of
the tibialis postenior and flexor tendons behind the medial malieolus—
8 common cause of disabling pain in ballet dancers.
Symovioma [p 128)

Thus tumour of synovial membrane may grow from tendon sheaths,
and may be found in any of those at ankle, aching
restncted movement, Y e causlng pefnend
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PAIN IN THE HEEL

17 pain 13 sharply localized under the heel the most probable canse rs
chrornie strain of the attachment of the plantar fascia to the cakanets
—phansar fasciitls Plantar fasciitls, with periostitis of the os cakls and a
painful caleanean spur 13 commonly found 10 Rerter 5 diserse whether
there 13 a true gonococeal plantar fasciltss 1s now doubtful.

Pun under the heel may be due to plantar warts which are acutely
teader to touch, Although somewhat burted under the homy layer they
are not as a rule dififcult to recogrze.

Pam behind the heel ks & common complaint, that may anse from one
of several conditions

! A chroaic inflammation of sub ous tissues from p of
the hard heel of & too nghtly fitting shoe.

2. A bursirds affecting either the superfias] bursa between the
Achilles tendon and the skin or the deep bursa between the tendon and
the postertor surface of the calcaneus, The cause may be traumatic, ot
gout.

3 A tendinitls of the tendo Achillis, akin to tenosynowitis m beme
usually due to the trauma of overuse.

4 In children, especually in boys from 8 to 14 years old, the poss-
bility of apophysitis of the caleaneus must be considered This 18 a8
instance of the group of disorders called asteochondritls, affectng here
the epiphysis on the postertor aspect of the cakancus. The back of the
heel wall be found swollen and tender X ray films show fragmentation
and increased density of the epiphysis

PAIN IN THE HAND

Complamt of a panful hagd s very common It can bo a souree of
conuderuble alarm 1 pramists, vioknists, surgeons and others whose
livelihood depends on manual dexterty And so advico fs sought for
many nunor eiments nndthaproofﬂntmcynmminmheﬁm
troublesome

The urval cawme Is some local Jesion, readily detected by simple
inspection, and palpation testing movements, sod a radiogreph When
no local cause can be found 1t i possible thut we are dealing with some
nervous or vascular cause of pan in the upper limb felt, as is sometimes
the case, chiefly in the hand In the usual forms of brachlal neuralgd



PAIN IN THE IHAND 123

it is unlikely that pain would be confined to the hand but painful
pamesthesia may be

The chief causes are

10CAL LESIONS
Skin local scptic and ulcerative conditions  Raynaud s disease
sclerodactyly
Tendon sheaths tenosynowitis Quervains disease  panghon
synovioma
Joints ostec-arthntis arthatis—rheumatoid gout, gonococeal
Reiter s disease tuberculous, hypertrophic osteo-arthropathy
Bore tuberck enchondroma solitary cyst osteoid osteoma
Kienbdck s disease  Madelung s deformity
NTRVOUS AND VASCULAR CAUSLS OT UPPLR LIMB PAIN
Reflex sympathetic dystrophy [partial shoulder hand syndrome
83]
TTEombo-anglllLr obliterans
PAINFUL PARAESTHESIA
Brachlal neuralgla [p 74]
Acroparaesthesia [p 186])

There are some dingnosuic problems that anse repentedly among
them 1 the recog of early rh i arthntis 2. the differential
dmgnoss of tenosynovitis 3 the diagnoss of a painful hand showing
trophic changes.

THE RHEUMATOID HAND—DIFFERENTIAL
DIAGNOSIS

The dugn of th d arthntis is considered in the arneclo on
polyarthritis (p 189] The rheumatoid hand, though very distinctive
[FG 30}, may on occasion be confused with the following
Deformities of the Hand, Sec pp 56-8
Osteo-arthritls

Common in women over 40 the incidence increases with advancing
age. It may affect any joint, but most often the terminal int
jonts, and the carpo-metacarpal jownt of the thumb The first fndscatlon
13 the appearance of Iittle nodular swellings over the termnal Jjoints,
called Heberden s nodes They are soft tissue swelings over small
osteophytes usually painkess, they are often accompanied by suiffness
and discomfort. When the morbld changes become more Ppronounced
there may be qute troubletome pan in the fingers with marked
swelling and increasing stuffness of the affected Jowts, and it may be
some degree of flexion deformuty [rG 31]
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The distinction from rheumatoid arthntis 1s not as & rok difficolt
The joint swelling 15 Irregular, hard and nodular 1w contrast to the
sofler capsular and per-articular swelling of rheumatord arthrtis. The
skin of the hand 1s norma) and there 15 none of the cold clammy feel
assoasted with rheumatold arthntis nor any marked musculer

fa. 30
Sevore deformmty of the bands fn ad anced rhewmatod anthrits.

na. 31
Heberden s nodes, and osteo-arthnts of tbe fing
carpo-toetacerpal Jomt.

wasting nwanyumrdnmﬂonofthnﬁngcmMﬂmw,fﬁ
anthnts hardly ever affects the terminal interphalangeal joints- -
X oy appearances wll confirm the chmeal dmgnous. The ESR.
almost always normal 1n osteo-arthntis.
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Garrod s pads

These are circumsenbed thickenings of the soft tissues on the dorsal
aspect of quite normal, though perhaps unduly prominent, proximal
interphalangeal joints. They are not painful or tender there are no
clinical signs in the joints, and X ray films are normal Thelr ongmn is
unknown, and except for belng a littke unsightly they are of no
importance

nu.n

dvanced gout with tophi
(byundpcmhuoqor[ho Sarag)

Chrosic polyarticaler gout
T‘hhdbexseinmostmmx:clnﬂ'ca:thehxnd:,uwwupcrhnpau

other points, The hand may not be unlike that of rheumatoid arthritis
but the joint swelllng is harder and more nodnlar both proximal and
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termipal interphalangeal joints are affected, there Is fittle muscutar
wasting and no ulnar deviation. The only pathognomoruc sign 18 the
pert articular tophus on the dorsum of the finger joints but there may
be none 1n the early stages. The pearly white colour of the sodiom
brurate of which it is composed can often be made out through its
covenng of thin skin. It 1s harder than the rubbery rheumatoid nodule,
which may also form on the fingers and 1t 15 not necessanly over the
jomnt line as is 2 Heberden node. Tophi vary in size from & pin s head to
a hens egg skin often ukerates over the larger concretions [Ro 32}
Some of the contents of these ulcerated toph1 may be teased out mith a
needle and subjected to microscopic examnation and the murexide test
Typical needie-shaped crystals of sodium biurate may be demonstrated
the matenal mixed with 5 drops of dilute nitric acid is evaporated to
dryness, cooled, and a few drops of ammonta added o purple coloar
will form If the material 13 sodium blurate.

When tophi cannot be recognized the most relable sign 1s hyper
uricacrmua the plasma uric acid 1s 6 mg. per 100 ml, or more.

X ray films of the hands show small punched-out erosions near the
rticular rim 1n the phalanges or metacarpals or carpal bones. There
will be some loss of cartilage and osteophytosis m advanced caset.
Punched-out eroslons do not occur In pnmary osteo-arthntis but they
are often scen In rheumatoid arthritss, and are therefore not patho-
gnomonic of gout. But some degree of osteoporosis 1 mvarisbie 10
rheumatoid arthritis, and docs not occur in gout.

Chronic polyarthritis associated with gonorrhoca

This condition may affect the small joints of the hand, the carpws and
wrist. But most instances, 1f not all, are Retter s discase, and not ducto
gonococeal infection of the joints [p 207).

Tuberculons polyarthritis

This 15 a ranty a form resembling rhenmatoid arthritis bas been
described but its exstence 13 doubtful. Rhcumatold arthntis may affect
the carpal and wnist jomts only Tuberculous infection of these jomts
occurs 1n children and young people but 1t Is rarc, and whercas (¢
rheumatoid condition 15 nearly always bilateral, tuberculons disease
affects only one wrist.

Hiypertroghic osteo-arthropathy y

Hypertrophic osteo-arthropathy [p 205] Is often for a tume treated 83
rheumatoid arthntis It 15 mportant to make the correct dhagnosss,
because now and then it 18 the first mdication of a bronchul carcmorms-
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AFFECTIONS OF TENDON SHEATHS

Polytenosynoritis

This condhtion may be o manifestation of several of the rheumatic
d It ly accompantes rh i arthritis and
1n the early stages the impact of the disease seems to be more on tendon
sheaths than on jonts. It affects the hands and feet usually symnwtric
ally The tendon sheaths, especally those around the wrist and the
flexor sheaths of the fingers become swollen from an extensive prolifern
tlon of synovial vills and a sterile scrous exudate The tendons in the
palm may become thickened and nodular A nodule may interfere with
active flexion, and may lead to & trigger finger

1t may be scen also in rhewnatic fever gonococcal Infections and gout

The common fraumatic tenosynoritis comes from overuse of the hand
or more obvious struun It affects the hand chicfly at the wrist causing
aching pan, which when severe spreads to forearm and hand Usually
it 15 accompanicd by no physical sign other than a fine creaking on
moving the fingers.
Tubereulows tewosymoritis

This disease cnuses a pruniess chronie effusion, usually in the flexor
tendon sheaths. It may be confined to one finger or 1t may spread to the
flexor sheath in the palm and wrist, giving a swelling In the palm and
above the wrist. Less commonly the extensor sheaths are affected.
Temosymovitls stewosans

This 15 2 localized thickening of a fiexor tendon sheath, and con-
sequent narrowing of Its lumen, esther of a finger—usually index or
middlke—or a thumb at the level of the metacarpo-phalangeal joint.
There 13 also o localized nodular thickening of the tendon just distal to
this narrow part of the sheath In flexing and extending the digt the
nodule 1n the tendon must pass through the constncted sheath 1t does
80 with « snap—the so-calked tngger finger or ‘trigger thumb The
power of flexion belng stronger than that of extension active flexion is
often pousible but active extension not the fiexed digt must be snapped
back into extension with the other hand
Querrain s syndrome

This 15 8 Jocslzed tenovaginitls affecting the common sheath of the
abductor pollicls longus and extensor pollicas brevas. There Is complaing
of pain at the base of the thumb epreading to the forearm mainly when
using the hand There 13 tendemess over the Iateral side of the lower end
of the radius, and vome degree of sweling of the tendon sheath Is
usually seen here These two tigns distingwsh it from osteo-arthnng of
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the carpo-metacarpal region of the thumb the commonest cause of pain
at the base of the thumb

Gasglion

These well known cysts which appesr at the wrist and hand or ankle
and foot, filled with groy jelly are attached by & fibrous band to & tendon
sheath or joint capsule, There 1s rarely any direct commurnucation. Jt s
uncertmn whether they are hernlations of a tendon sheath or synovial

cavity or benign cystic neoplasms. They give litthe trouble, other than
an unsightly swelling and some aching

Sysorioma

There is a benign synovioma of tendon sheaths, most often found s
a firm localized encapsulated tumour growing outwards from the fexor
tendon sheath of & finger or thumb usually 1n young adults. They are
very slow growng the only symptom is some restriction of movement.

Malignant svnovloma (synovial sarcoms) s 2 highly mafignant
tumour elso found most often In young adults. This usually arises from
a joint or bursa common sites being knee ankle, foot, elbow wrist,
hand 50 per cent. arix from the knee joint. But there is & diffise
malignant synovioma of tendon sheaths They are slow growng at first,
but eventually cause considerable sweiling luble to be misteken for 2
lipoma. The tumour causes some pamn and aching in the affected limb.
Metastases occur m the lungs

PAINFUL HANDS WITH VASOMOTOR AND
TROPHIC CHANGES

The hand 1n rheumatord arthrits nsually shows vasomotor acd
trophic changes in moderate degree the skin is cold and clammy
slightly cyanosed shiny end thin.

The dutingulshing features of Raynaud 1 disease and of sclerodactyly
have been described clscwhero[pp 45 and 1941, It has been mentioned
that unilateral attacks of Raynaud s phenomenon in a young man msy
be due to thrombo-angitis obliterans paln 1 the hand in this disorder
nay arise from a mild 1schaemic neuntis.

Brachia! neuralgla from root compresnon is mrely associated with
more than slight cedema and cyanoals of the hand. But vasamotor
symptoms—a cold, blue and sometimes swolfen hand—are common n
the cervical fib syndrome.

A much more difficult problem can be presented by the shouider hand
syndrome When both shoulder and hand show the chmﬂ:dﬁ:
picture [p. 84] lttle or no diagnostic dificulty should arise But jid
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thought that on occagpon the disorder may be 1 confined to the
shoulder in which case there is nothing to distingulsh it from acute sub-
acromial bummtis 2. confined to the hand. The skin of the hand is
smooth and taut, at first dusky pink or red, later pale and cyanotic

the hand and fingers are swollen and painful the fingers held in shight
flexion. 1t s distinguished from rth id arthriths by the much more
severe pan, and the much more marked vasomotor cianges.

na, 33
Tubercwiosht of the wriu.,

Sudeck 5 Atropky Thn {s another form of reflex sympathetic d
trophy which may follow an in o
the whole kmb t.hyc!nndu Jm‘y"t:..thc‘w f_r;f:nutﬁi?maﬁ@
|, Octeme Bl des Hysterigues Our attention has been drawn recently!
: almost forgotten oedéme blca des hysténques of Charcot, and
urther mstances recorded. In one of thee band and forearm were

¢ Macalpine, I, and Row, J P (1936), Lawcrr 1, 78,
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swollen, skin purplsh red, ught and shiny, with several deep nken
movement and sensation reduced, severe pain at times It is a hystencal
festetion, and completely curable by psychotherapy

PAINFUL HANDS FROM BONE DISEASE

Tuberealosis

Tubercmlosis of the Carpas This occurs In children and young peopk,
but is rare. A painful doughy swelling of the wrist appears early and
Increases repldly flemon deformity develops. There s marked wasting
of the forearm and hand muscles. It is unlike an arthritis of the rheama-
told type, in the suggestive large spindic shaped doughy swellmg
X ray films show severe porosis of the carpal bones, bone destruction,
loss of joint space, and eroded articular marging but the diagnoss
cannot be made from the X ray appesrances alons (g 33]

Txberculons Dactylitis. This condition i a chronic tuberculons
ofteitis of the phalanges or metacarpals, which is not urcommon 1
children under the age of 5

Twmoars

Enchondrome. An enchondroma or a cyst which is a degenerated
enchondroma, fa a metacarpal or phalanx, may cause shght achmg, but
usuzlly is not painful.

Osteoid Osteoma [p 26] Thu tumour has been recorded in the
carpus, metacarpals and phalanges, causing severe pain. Diagnoss can
be made only by radiography and subsequent biopsy

Kienbock’s disease

This is one of a group of disorders of cplphyzes and small bonts
called osteochondrtis juvenilis it affects the lunate bose [ma. 34}
There is a petchy sclerosis and rarefaction, and the bone becomes
deforroed The nature of the change is obscure there 15 commonly 8
Hstory of traums, and 1t has been regarded as an aseptic necrosis. It
affects young adults—usually young men. The complaint Is of an aching
wrist. Later osteo-arthrinic changes will occur m the radio-carpal jomt,
and pan is likely to become more severe. Tho diagnoals can be made
only by & mdiograph
Madeloxg s deformity

This 13 & gradually increasing punful deformity of the wrist that
beguns in adolescence. It 15 thought to be a growth defect. The lower end
ofthcudlusan'vamcra:[nglyforwnrds.mlowcrmdofthcum
does not follow 1t the head and siylold process aro duspleced beck
wards undrnrmlmarkcdpmmnmcaunthcdonu.moftbcwﬂst
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PAIN IN THE REGION OF THE HIP

The Ip 1n popular speech means vaguely the root of the lower limb
A tequest for localization with more premsion may revea! that pain ls
also in the groin and antenor thigh or that it is confined to the groln,
or the trochantenic aren, or the buttock It may be that one sxled pelvic
pain 13 reported as paln in the hip

‘What we have to decide 13, 1if the condiion 13 1 an arthritis of the
hip jomt, or one of the severn! disorders that may mimwc this or
2. onc of the many causes of pain in the groin, trochantenc aren or
buttock, that do not amulate hip dusease.

ARTHRITIS OF THE HIP JOINT
IN CHILDREN
In children arthritis of the Inp usually presents itself at the onset as a
limp This is why the child 13 brought for advice he may complain of an
ache in the hip region, but not of bad pain. The differential diagnoais of

arthritss of the hup in children is therefore conndered under Limplng
{p- 641
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IN ADULTS

Pan from the hip joint 13 felt characteristically m the root of the lomb,
the groln the antenor thigh and often the knee of the affected side.
If all movements at the hip are restricted, arthritrs of the joint 1
highly probable but not certain. The differential diagnoss is
ARTHRITIS OF THE HIP
asteo-arthritls  rheunatold arthriits  ankylosing  spondifitis
suppurative arthritls tuberculous arthritls

CONDITIONS SIMULATING ARTHRITIS OF THE HIP
Bone disease at the upper end of the fermir new growth osteold
osteoma

Osteomalacla

Hio-psoas bursitls

Psoas abscess

Pelvic diseare

X ray films will usually confirm the presence of some form of arthstis

of thehip Conditions simulating it aro comparatively rare, and they can
usually be excluded by the appropnate negative clinfcal data, par
ticularly those provided by an examination of the ingumal region and

pelvis.

Signs confirmatory of arthritls are 1 deformity the lower limb b
held flexed at the hip abducted or adducted, and rotated 2. wasting of
the gluteal muscles over the affected hup.

Osteo-arthritls of the kip

Thus affects mainly the mrddle aged or elderly When scen m younger
patients 1t Is likely to be an end result of coxa vare, sipped epiphyns, o
Perthes discato 1n childhood It affects both men and women, being
slightly more common m men.

The first complaint 15 of stiffness e is 1o longer able to cross oae kg
over the other in comfort. There may be some pain or aclung in the
groln and anterior thigh. Usually pain 1s quite moderate at first 1t may
be referred to the knee and not felt 1n the hip at all for a time.

Early demonstration of restriction of all movements may need very
careful comparson with the sound side The range diminithes with
advance of the diseass, and the final state may approach

n

Blﬁi\:txylon and adduction deformity gradually develop from wasting of
tho glutel—the extensors and abductors of the hip To keep the 1t
position of the feet on the ground the pelvis s tilted and thero results
an apperent shartening of the affected imb
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na. 33
Progresive ostso-arthriin of the hip. (s) sarly (5) two your later
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X ray appearances are very characteristic, Thero is narrowng of the
Jomt space 1 the upper segment of the acetabulum, lippmg of the
acetabular rim and that of the articular surface of the femoral head
There is an 1rregular bony sclerosis, side by side with Jocal osteoporosis
or even cavity formation The head is often flattened, displaced ypwards
on the acetabulum and in later stages may be mushroomed by osteo-
phytes [Fro 35)

Rhemmatold arthritis [p 190)

Rheumatoid arthntis affects the hip If at all, late In the disease. It
does not begin 1n the hip and therefore the diagnosts will be well
established before this joint Is affected.

Ankylosieg spondsiils [p 7]

This condition may have an arthntis of the hip as its first manifests-
tion Pain 1s ikely fo be severe, and the jomnt may quickly ankylose. The
type case 1s & young adult male. The X ray appearances are those of
rheumatord arthntis decaldfication of articular bone, narrowmg of the
joint space, and possibly articular erosions

Sappxrative arthritis

Suppurative arthnitis may be staphylococeal or streptococeal m
ongmn, the organism having invaded the joint from the blood stream, or
from a pen-articular infection. The patient is gravely i, with hugh feve
Pain from the hup is severe restriction of hip movenrents 15 prono;
extreme tenderness can be elated by palpation over the jount and by
pressure on the trochanter The hip 15 held fiexed and rotated. Tbe
condition fs rare m adults more common in infancy and early child-
hood

CONDITIONS SIMULATING ARTHRITIS

Conditions that may munsc arthritis of the hp are yncommon but
£0me are £0 serous that in doubtful cases they must be sought with cars
A cass is doubtful if in adults the X ray films are pegative, or if in the
elderly they show no more than normal ageing changes In the joust.

In the groin 1t 15 possible that ilio-psoas bursits, or psoas abscrss
may be detected though both are uncommon [pp 66 136]

Some petvic di in wor pingo-cophoritn, carch of
the uterus, overian endometriosis—may give severe pain felt over &
wide area Lhclomlbdommandpc}vb,mmm.ﬂmmmdm
down the Inner side and back of the thighs. It can bo that all movemerls
at & hip jount are restricted by pam, and the condibon may striksagly
simulate acute arthritis of the hip
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Repetition of the X ry cxamination may reveal a new growth not
detected 1n the first films. Sarcoma at the upper end of the femur or in
the pelvic bones, may easily be mistaken for arthritls of the hip—
partcularly if early X ray changes are missed and the jolnt happens to
show slight degenerative changes.

~

PR 72200 A%
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‘The laguhnal Iymph glandy 1 {nguinal llgement

Osteomalacia [p 32] This and other general rarefying discases
bone only mimic ditease of the hip joints, in ﬂmtprommcgtxympsont:
are pain in the legs and back, and a waddhing gait from spasm of the
abdoctors of the hip The general muscalar weakness, lassitude, bono
tenderness and deformitscs, and the appearance of the bone in X ray
filmis, will prompt the special investygations to establish the dagnosis.

PAIN IN THE GROIN

The groin (inguen) strctly means the ingulnal

on—the
the abdominal wall just above Ponpart s ligamcntngllrut we mP;I;f;T
viziently include the arca of Scarpa s tnangle—the femoral reglap
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LOCAL LESIONS

Local lesions are often associated with swelling, and I therefore
include & bref reference to swelings that are not painful.

Enlarged Iympk glands

There are 10-20 glands, In two groups

1 A chein Immediately below the inguinal Lgament, dralning
genitals, perinevm, buttocks and lower abdommal wall

2. A group on each side of the upper part of the great saphenors
vein, druning the lower limb [f10 36]

Most of these glands are subcutancous

An ecolarged gland is difficult to dstinguish from an
Irreducible femoral hernia but & herma gives one swellng only and it
15 rare for only one gland {o be

‘When enlaiged glands are detected 1n the groin it is Important to
examine the cervical and axillary regions 1n case wo are dealing with a
general lymphadenopathy We need not discnss here the differential
dlagnosis of this for only glands entarged from local causes are painfol

Enlarged lymph glands confined to the groin are either

1 due to infection from the dranage area. The tender swoilen
glands, with reddeming of the overlying skin, and the presence of sepss
anywhere in the dramage ares, make the diagnosis fairly obvious.

2. malignant. Carcinorna fs uncommon but may occur it rs secondary
to eprthelioma of the gemitals, perneum, leg or foot. Charactenstic are
the hardness of the glands, their adhesion to decp fascis and skin and
the conuderable pain.

Melanotic sarcoma may be large and rapidly growing when the
primary growth s very small. Some cases show melanuna (the freshly
passed unine has a normal colour but it contans a colourless melanogen
which on exposure to the air quickly oxidises to melanm, colouring the
unne fint brown and eventually black. Immediate biackening of the
fresh urme occurs on addition of 1 nitrc aad 2. a solutien of fernc
chloride)

Abscesy

An acute abscess in the groin is hkely to be due to suppuration of
infected tymph glends. A chronic abscess may form mn the groln as &
result of tuberculosis of 1 glands 2. hip jomnt 3 sacro-iliac Jjoint,
4 spinc (psoas abscess) [p. 66]
Hio-proes bursitly

Tho bursa lies between tho tendon of the ilio-psoas and the eapsole
of the hip joint, Bureltis is not common. It may be confused with
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arthntis of the hip because the thigh is held stightly flexed and externally
rotated and all passive movements at the hip are slightly restncted by

Sometimes the Inflamed bursa 11 distended when it may be confused
with other femoral swellings The bursal swelling s external to the
femoral vessels, Swellings in the same position that might therefore be
confused with it are psoas abscess [p 66] and lipoma A femoral
hemm, and a saphena vanx form & swelling internal to the femoral
vessels that of an inginnal hernia 13 above Poupart ¢ ligament.

REFERRED PAIN

An expenimental pain sumulus applied to structures supplied by L.1
and L2 nerve roots evokes pan in the groin and uiac crest areas.
Climeally any pawful tesion of L.1 ot L2 vertebrae gives such referred
pun the spine is therefore always examined clinically and radio-
logscally 1n unexplained pain 1n the grom.

The principal visceral disorders assoaated with referred paun in the
grom are

1 renal colic, the pain being felt 1n the loin and lower abdomen and
shooting down to the groin

2 pelvic dusease 2 congestion of the pelvic organs from any cause
may give pain radiating widely to the sacrum and liac crests rad groins
and lower abdomen.

PAIN IN THE BUTTOCK
The main causes are

A LENON OF THE LUMBO-JACRAL SPINE [p 85]

in young people especially ank) losing spond litis tuberculosts of
a sacro-ffiae foint

DISEASE OF THE INNOMINATE BONE

A PAINFUL LEMON IN THE SOFT TISSUES fibrositls sacro-illac strajn
gluteal bursitis

THE LUMBO SACRAL SPINE

The gluteal muscles denve ther nerve
supply from1.4 5 S1 2. An
painful lesion of the spine involving one or more of thess nerve mutyx

will be felt in the buttock. Most of these conditl described
‘LOW BACK PAIN [p, 85] onsee uader
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Any type of arthritis of the hip joint gives antenior crura! pein, Some
weakness of the gluteal muscles of the affected nide develops, and often
therefore somo general aching In the buttock. But pain here, espechally
posterior crural pain assocrated with osteo-arthntis of the hip, 1 nearly
slways caused by & co-custing Iumbar spondylosis

Taberenlosis of & sacro-fliac jeint

Tuberculos:s of a sacro-lliac joint 1s comparatively uncommon, bewng
less frequent than tuberculosis of the spine 1t affects young peapie, the
maximum incidence bang 16-35

It iy a uvnilatera] disease. The prominent symptom Is inudiowsly
increasing pain, felt 1n one buttock, and often in the back of the thigh
and upper part of the calf

The pasn may be thought to b sciatic neuralgia but 1t does not reach
the ankle, nor the Iateral part of the call Paraesthesia, loss of ankle jerk,
and other neurological signs are absent, except In the very rare instances
when a cold abscess anteriorly has mvolved the Jumbo-sacral cord

Sweiling over the joint may be found. A cold abscess may be the first
sign and 1n any case is likely to appear eventually It usually forms
posterior to the joint, but may track to the gluteal fold, the loin, of
elsewhere, Sinuses develop in some 50 per cent. of patients.

Tuberculoas lestons are likely to be detected elsewhero—e.g. 1 the
lungs or tn the spine A careful clinical investigation is essentia! in all
suspected cases.

In a young patient complalning of aching paln in one buttock, of
inndious onset but increasing 1n seventy and oventually causing a Lmp
X ray films of the sacro-thac Jounts thould be examned with care. The
changes may at first be equivocal, striking and charctenshc changes
beng late In appeaning. The only early change may be erosion of the
Joint surface, perhaps limited to the lower end of the jount, whch may
appear broader than on the sound side. There may be no local rre-
faction, which makes early dingnosis difficult. Later erosion becomes
deeper there Is adjacent osteoporosis, and perhaps the appearance of &
sequestrum. There is little or no penpheral sclefosts, as in ankylosing
spondylits moreover the changes of ankylosing spondylits are always
hilateral, thote of tubercalotis always unilateral,

Disease of the bmominate bone particularly Pagets disease [p. 28}
and neoplasms, may be responsible for pain m the buttock.

PAINFUL LESIONS IN THE SOFT TISSUES

Often we cannot get boyond & duagnosis of fbronts But as this
syndrome 11 some 50 per cent or more of instances 13 no more than
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referred somatic pain and tenderness, the diagnesis should not be
accepted until all possible causes of referred pain have been considered
and eliminated,

“There are two instances of true fibrous tissue inflammation that may
be responsible

Sacro-illige strain

Sprain of the sacro-fhiac ligaments may it is generally believed occur
during partuntion. The symptoms are pun in the buttock and back of
the thigh a dull pain, with shooting stabs on jolting or twisting mave-
ments. These symptoms, however are alio thase of any disorder at the
lumbo-sacral junction including an [nterveriebral disc kesion. Confident
dsstinction may be impossible [p. 101]

The symptoms may becoms chrome.

It was formerly believed that chronic sacro-illac strain could arise
from rapd Increase in weight, or unaccustomed prolonged stoopng
over work of some sort, especally if the lignments have lost tensile
strength through chronic ifl-health, But nowndays there Is some doubt
that the condition exsts,

Gixtea! barsitls

Of the numerous bursae m the gluteal region, two are important in
that local pain may anse from burnibs.

1 Bursa trochanterica m ghitel maximi 13 a large bursa constantly
found Iymg on the postero-lateral surface of the great trochanter and
origin of the vastus lateralis, and covered by the gluteus maximus close
to its fnsertion. It 1s linble to tuberculous bursitls, cauning local aching
and a tender swellmg But this ls rare

2. Bursa ischladica m ghael maximi lies on the postenior surface of
the iscual tuberosity and the ongin of the tnceps and semitendinosus,
and fs covered by the lower part of the gluteus maximes It ia liable to
chronic bursitis, possibly from prolonged sitting on & hard surface,

PAIN IN THE INTERCOSTAL
REGION

Pain round the ribs —i.c. m some part of the course of one or more
1ibs or interspaces, usually the lateral or anterior part—is etther root
pnhuorpdnnmmginthcdlutwuncrthommvity It 18 usually on

xﬂudnofmcchm if on both, at the same level it 13 called & girdle
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Roeot pain is continual, with intermittent paroxysms of severe pafz,
sggravated by coughing or sneezing, or by movements of the tpine.
Pan adsing from the chest wall or thoracic cavity has a more steady
quality but is aggravated by deep breathing.

Both clinjcal and X ray exominstion of the dorsal spime and chest are
essential at imes X ray fifms of the ribs in the painful area should be
obtaned

The causes of intercosta! pain are

ROOT PAIN
likely to be unilateral
dorsal duc protrusion
dorsa) disc degeneration
herpes zoster
girdle paln (but unlateral In some Instances)
tabes

duscase of the vertebrue tuberculosis metastatic carcinoma
myclomatosis ankylosing spondyhtis
extramedullary tumours
syphiline pachymeningitis
intrathoracic aneurysm or new growth.
CHEST WALL
disease of the ribs
fibrositis
LUNGS AND PLEURA
See dorsal pain [p. 108]
ROOTI PAIN
Daorsal disc protrasion
We know we are dealing with intercostal root pain fram dorsal duse
protruston only in those instances associsted with signs of cord com+
pression for these aro the only casss operated on. Very few such
operations have had to be performed Tn recorded instances sever®
unnilateral root pain was the presenting symptom  and this was foltowed
by progreastvo spastio paralysis of tho Jegs and other slgns of cord
compfession
1t seems probable, however that dortal dhs protrusiony causisg root
pan only are quite common  but there are no positive diagnostic signs,
end diagnons rests on the clinical picture and exchulon of other
ibthties
Pomlbcm is & sudden scizure of sovers pein on one gde of the dorsd
spine, radiating round the ribs on that side It has the characters of root
pedn. It usually abates in a week or so but may recur and some endure
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for many weeks. X ray films of the dorsal spine are likely to show no
abnormality
Herpes zoster

This condition Is peculiarly common in one or more of the thoracic
segments, usually unilateral In middle life and after the rash is pre-
ceded by 3 or 4 days of intercostal paln When the rash appears the
diagnoss is obvions before it is not possible Therefore it 1s unwise to
commut ones<lf during the first few days of any intercostal neurnlgia.

After the rash has faded, a most severe and intmctable neuralpin may
persist in clderly patients.

Girdle pels

Bilateral root pain gives a sensation of a painful tight band or belt
encircling the trunk. There is 2 girdke sensation of different onigin belng
the Wghest limit of tensory los, or of spasticity in paraplega due to a
domal cord lesion, as in disseminated scletosts.

The rmaln groups of causes of giedle pain are

1 Tabes in which it is & common early symptom [p. 165]

2. Diseases of the spine those likely to cause bilateral root pam are
those lending to collapse of a vertebral body notably tuberculosis,
metastatic caranoma, and myeloma it 13 not tncommeon in ankylosing
spondyTits {p. 87

3 Compression by a cord tumour [pp 76, 213). An extmmedullary
tumour may for many months cause no more than an intractable inter
costal neuralgz Ity chrontaity should make us suspicious and on the
alert for evidence of cord compressi ensory changes below the
painfuf {evel and pyramidal signs in the lower Lunbs. 1t 1y said that o
unilateral intercostal neuralgia becoming later a girdle pam ks, 1n the
absence of disease of the vertebrae, pathognomonie of extramedullary
tomour

Rarer causes are syphilitic pachymeningitls and erosion of the spine
by medmstinal new grawth or acrtic eneurysm. e

PAIN FROM THE CHEST WALL AND
THORACIC CAVITY
When the pan 1 not suggestive of root pan, the problem 13 one of
distingmstung pain ansing in the chest wall from pan doe to it

thoracie disease the commonest problem bewng to distinguish
fibroitss from acute pleutisy ¢ e

Plexral pain

Acate Plewrisy This causes a stitch-like stabbing intercostal
nnd.uinbothncum]ghandﬁbmﬁﬂx,tkmintacgnﬂ:pumlm
punfuol area are tender Thecommuum.rmk:htodhgnoscpkurhy
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when the condition 1s really intercostal neuralgia or fibrositis. Pam
aggravated by decp breathing 15 common to all But a patieat with
pleunsy is febrile has an jneffective and painful cough, and a plenn!
rub will be heard over the palaful area

Chroaic Plewrisy Chronicpleunsyand pleuraladhenons may bezcanse
of pain in the chest, as may many other Intrathoracic diseases [p. 109
Fibrositls

Acute fibrositis Is often & wrong diagnous for referred pam from the
spine. A drop or two of strong sahine njected into an intervertebral
ligament of the upper dorsal spine will evoke a steady pain in the
corTesponding intercostal space lasting several minutes The responsitie
lesion may be disc degeneration sprain of a deep spinal ligament of
chronlc postural strain

But I belicve that sometimes the pnimary condition is a locelized
myalgia which we may still call fibrositis
Epidentic myalgia (BORNHOLM DISEASE DEVIL S GRIP)

Thus is the only proved instance of myalgia due to virus sofection
There 15 2 sudden onset of pan, from what appears to bo a myosits of
the diaphragm in the region of its nsertion. There 1s intermittent
pyrexia the total duration docs not exceed 14 days. Ifs sevenity vars
from malaue agd pain on deep respiration, to sudden paroxysmal pan
with high fever and abdominal ngidity

1t Is possible that In many instances acute fibrontls abaung in 10
days or 50 coming i small epidemics, is due to & similar myotropic
virus. But ths 1s not proven.

Tletze 5 diseare

Ths panful tender swelling in costal cartilages may be mentioned
hero it was first described in 1921 but has been noted in this conntry
only dunng the past 15 years. Its onsct 13 insidious setrology and
pathology quite obscure, It affects one or more costal cartilages, usoally
the sccand X ray films are taken to exclude intrathoracic discase, of
duesse of the rib The swellng eventually sabsides.

PAIN AND INTERMITTENT
CLAUDICATION
g has I clear description, the intermittent
L lpu-j::twm};?v":_jﬁzt anogt;u?toomﬁmeMMH
Just of pain in one call sometimes 1n one foat, or occastonally in one Bip
or thigh, coming on while walking.
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The characteristic features of this pecullar pain are that it never occurs
at rest or when standing stifl it only comes on after having walked a
certain distance. A cramp-like pain gains in Intensity so quickly that the
patient must stop and having stopped although still weight bearing,
rellef Is complete often within & few seconds. When he walks on agaln
pam returns after the same distance, and so0 on with 2 regular
perlodicity

The cause of the pain is muscular exercise under ischaemlc conditions.
A reduced blood flow to the hmb may be adequate for a resting muscle
but gravely inadequate for the muscle during exercise Repeated con
tractions of an ischaemic muscle lead to accumulations of paln-pro-
ducing metabolites, and pain ceases only when a more adequate
arculation is restored by rest.

The arculatory defect is nearly always due to occhuive arterial
disease Naturally the amount of exerase possible varies with the degree
of schaemia. When the blood flow 13 but slightly reduced the patient
may be able to walk for hall an hour or more and the pain that comes
on may be relieved by standing still for a few seconds. But the greater
the redoction the shorter the distance he can walk, It may be a few
yards only and when he stops pain may last for many minutes. Thus

from the patient s account we may roughly gauge the degree of artermal
occlusion,

Paun is usually unilateral even If the vessels of both legs are diseased
This merely indicates an unequal degree of occlusdon the patient is
halted by pain in the more ischaemic limb before the imb with the
more adequate blood flow is affected

PHYSICAL SIGNS OF OCCLUSIVE ARTERIAL
DISEASE

The first decislon to be made is that the pain is in fact intermuttent
claudication  For if from the patient s description this 1s not clearly 5o
wo may be dealing with pain from, for example, sciatica, pes valgus, or
osteo-arthnits of the hip Itis Y therefors to try to ¢
a defective arculation in the limb The most important signs are
Absent arterial pulsation

The most helpful chimeal examination is tion of pulses. M.
dandication patients have no pulse below tlrltl':nom if puhuitmcﬁ
normal, pein mn the limb i3 probably not of this nature, Partial obstruo-

tion of an artery will abolish the bel alth
o of e arer pulse below 1, althongh not arresting

Tho pulses to be palpated are
Semoral with the patient recumbent, palpate just below Poupart s
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ligament with the tips of the index, middle and ning fingers in Iine wth
the ligament.

popliteal with the patient prone, one hand flexes hus feg at the knes,
and the thumb of the other palpates

pasterior tiblal the artery runs Just distal and posterior to the media!
malieolus supporting the patient s heel with one hand, place the other
over the front of his ankle and palpate wath the finger tips.

dorsalls pedis teansfer the finger tips to the hine of the dorsalls pedss
artery where it runs down the dorsum of the foot, passmg usmally
between the bases of the first and second metatarsals, or it may be
Iateral to this. Dorsalis pedis pulsation cannot be felt In 10 per cent. of
normal people,

Skin temperatare and colowr charnges

The colour of the feet may be normal. But if arterial drease is at 8l
advanced, the foot is red and cold and it may be mottled with dusky
and blanched areas if the arculation Is very slow or absent.

Postural colour changes—abnormal pallor on elevation, and deper-
dent rubor—are an important indication of impaired circulation.

If the feet of a healthy recumbent person are reised, and held up for
about 2 minutes, & mild pallor will be observed But 1f occhusive arteral
disease Is present in the lower imbs, the pallor is much more marked
and may reach an extreme degree.

If this is observed and especially if It 13 asymmetrical, ask the patient
to uit wath his lega hanging over the edge of the conch. With gorma!
artenes the coloar returns 1 about 15 seconds. If 1t does not, there 18
some artenial deficency if normal colour has not returned in 30
mpairment is marked and is extreme iF the foot is still pale after
seconds.

With continued dependency and return of colour excessive rubot
develops in occlunive artenial disease.

When the {mpairment of circulation is asymmetnical, the foot of the
more szverely affected limb will be obviously colder than the othef
numple palpatfon will detect it. While cokiness of both feet is of littke
or no diagnostic value, ono foot obviously colder than the other i very
suggestive of occlnarve artenal disease.

DIFFERENTIAL DIAGNOSIS
Having determined that the complaat is m fact intermitrent ciaodr
cation {t remains to determune the cause of the reduced blood flow
‘The vessels affected are the main arteries of the imb -
Arteriosclerozis Obliteraas In women, and m ail patients over 30,
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disease is most probably arteriosclerosis obliterans. Symptoms are
practically confined to th lower extremities. Men are moro often
affected than women the maximum incidence is 50-70 years Hyper
tention is found 1n 35 per cent —an incidence probably not greater
than among patients wathout anteriosclerons Claudication may for
many years be the only symptom  but there may be others A sensation
of coldnest in one limb is often an early symptom Numb tingling or
burning paraesthesa in the feet is common Severe ischaemia may cause
rest pain—sleep Is disturbed by a dull aching paun in the toes or foot.
It may also cause trophic changes atrophy of the subcutancous fat and
muscles of the kg atrophy of the toes and nails ulceration and
gangrene, often first appearing round the nmls osteoporous of the
bones of the foot. In thete advanced cases there is likely to be stiffness
of the jounts, and oedema of the feet from prolonged inactivity the
patient walks so little that claudication will not be his presenting
symptom

Thkrombo-anglitis Obliterans In young men the discase is more Likely
to be thrombo-angiitis obliterans. This diseasc nffects males almost
exclunvely and the maximum incidence is 25-40 years. Slightly more
common among Jews, it affects men of any race The vesseh most
commonly disensed are the anterior and postenior tibial and the radial
and ulnar artenes. The symptoms and signs, being those of ichaemia,
are the same as thote of arteriosckerosis But an important distinction
is that thrombo-angutis is an obliterative disense of veins as well as
artenes. A thrombophlebitis migrns affecting the superficial veins may
be the first manifestation of the disease Red, Indurated tender cords up
to about one inch in length may be found anywhere on the upper or
lower fimbs.,

The important clinical features distingwshing arteriosclerosis from
thrombo-angjits obliterans are summanzed in the Table

ARTERKSCLEROSIS THROMBO-ANGITTE
maximuen incidence 50-70 yean 2540 yearn
*x M F 61 almost always M
lmvtmmma marely affected often affected
' never affected cup;ﬁd.lllhmmbo-
cukeification of arteries i Phisbt migrans commoa
radagraphs common none

Causes of claudication other than artenosclerosls and thrombo-
angutls are rannes. It may be e sequel of sudden arterial occlusion from

1
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an embolus, or thrombous, the collateral cleculation bemg inadequate
It may be a result of ancurysm of the main artery or of an arterio-
venous fistula.

PAIN IN THE KNEE
SWELLINGS IN THE VICINITY OF THE KNEE

A swelling In the popliteal region is nearly always either a Baker's
cyst or & distended semimembranosus bursa. Ancurysm of the poplites!
artery abscess, enlarged glands, and a soft trssuo tumour are possibic
but rare. A pnmary new growth of bone [pp 21-6] in the upper end
of the tibia or the Jower end of the femur may cause a swefling m any
situation round the knee.

The commonest swelling 1n front of the knee 15 & pre-patellar borutis.
Osteochondntis of the tibuml tubercle 15 8 not ncommon cause i
children and adofescents.

At one side or the other the only common swelling1s & cartilage cyst.
Here a hpoma is a possibility

Popliteal swellings

The cx popliteal swelling 15 Baker s cyst Finst described
some 80 years ago, it Is 2 postenior hermation of the synovial membrane
of the knee, through a weak part of the capsule. Passing betwen the
two heads of the gastrocnemius, 1t forms & tense rounded swelhng io
the Jower centra) part of the pophtea) space 1t is nsually assocated with
arthritis of the knee joint, but may occur independently

"The semimembramasws bursa 1 between the semimembranosus and
the medtal head of the gastrocnemius 1t is prolonged onto the capsil
of the knee, and often communicates with the jomnt. Bursitis 1s common
at any age, often symptomless in yonng adaits, often associated with
osteo-arthritis of the knee.

With the leg extended there s a tense sweiling in the medial part of
the popliteal space.

Itp:: unlikely that these two faurly common conditions woold be
confused with solid soft tssue papliteal swelllngs and
Iymph glands, lipoma, sarcoma, are very rare. Their features also are
quite different from those of acute popliteal abscess.

They mught be confused with popliteal anewrysm. But this is & com
pressible fumour that pulsates, with an expansile putsation synchroso®
with the heart beat, With a stethoscope a bruit may bo heard over it
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The complalnt s of pain in the knee and keg- Its pressure on the popliteal
vein causes vanconty of the veins of the leg.

Anterior smellings

Pre-patellar Barsitis (Housemaid's Knee) This Is casily recognized
the enlarged bursa forming o distended sac over the lower part of the
patella. Trauma ts probably the comsmonest cause. But an infective
bursits 13 fairly common sometimes associated with secondary effusion
in the jont.

ma. 37

O1g00d Schlsiter doscass (ostcochondrits
of (he tblal toberche)

(by kind permission of Dr Cecil Bull).

Osgood-Schiatter Disease (Osteochandritis of the Tibial Tubercle)
This presents as e swelling, usually panful and tender in the reglon of
the tibul tubercle, in & boy—less often & gul—of 10 to 15 years. Lateral
X may films show an oregular tibual tubercle, with areas of decakifica
non [Fio 37) These appearances without local swelling may be of no
agnificance
Medlal axd lateral swellings

Nearly all of these swellhings are semilunar cartilage cysts.
Thess
multilocular cysts form in the penphery of the inter-articular cartlage
especially the external cartilage. They sre within the Joint capsule. The
presenting symptom may be a lump, or & painful knes On examunation,
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& swelling 15 found at the side of the knce st the joint Jevel, the e
varying from one just palpable to a large tense lnmp

SYNOVIAL EFFUSIONS IN THE KNEE
RECURRENT EFFUSIONS

The main causes are
Cartilage infury Loose body Osteochondritls dissecoms  Inser-
mittent hydrarthrosis and palindromic rheumatism  Chondro-
malacia patellae  Brodfe s abscess

Semilanar cartilage ixpery

This results from severe rotation strain at the knee at 2 moment when
the Jimb bears the weight, and the knee is shightly flexed The Inteal
cartilage is the one most commonly mjured 1t is torn from its capsular
attachment, crushed between the articular surfaces, and perhaps spht
1 1ts kength [F1a 38]

There 15 a sudden severe puun at the inner side of the knee, and the
limb cannot be fufly extended at the joint. This fockung fs the clessical
sign repeated effort may end in a sudden yieldmng of the obstruction, ar
full extension 1s graduelly regained. Within & few hours synovial effsdon
appears With rest, pain and effusion subside after some 3-4 weeks, and
the joint may then seem more or kess normal again.

It is, however prone to recurrent attacks of pain and cflusion, often
from quite tnvial strains or for no spparent reason.

Diagnosis so0n after the injury can be made with confidence if there
15 lockme, and localized tenderness anteror to the internal laters!
hgament 1n the joint line and 1f X ray films exclude the presence of £
loose body A source of error 15 that the torsion stram may have merely
sprained the attachment of the cartilage to the tibla, without causng &
cartilage injury pain, effusion, and tenderness in the jomt lme may
follow but there is no locking,

Disgnosls may be difficult in recurrent attacks unkess thero is 8
typical history

Butnarﬂlngemjuryuortennottypwn]inmdln}alﬂprﬂ"“
the free margin, or far back in the postorlor horn, or of the extersal
cartl do not cause locking.

At:ﬁxo!pxiunndcﬂ‘m'lou may recur for years, and the history will
be merely of a wrench of the knee followed by severe peln and sweitisg.
Theto kess common Injuries can be recogarzed by McMuray 5 sign, i 1
Is present. The patient Lies on his back with the knee fully Bexed:
Pasuvely axtend the leg on the thigh with the leg held externally rotated
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dicates
on the thigh an audible click or chmk during the movement In

a lesion il; the posterior part of the internal cartilage Repeat, if
necessary holding the leg internally rotated on the thigh the same sign
{ndicates & lesion of the postenor part of the external cartilage

ne i

Variow miuria of the miernal semilmar cartllage | bocket handle tear 2. dbsplacyment
of the cartilage 3 tag of posterior horn 4 tag of anterdor horn.

Loote bodies

Among the leas obvious forms of trauma is that due to nipping of a
fooses body

Loose bodtes in the synovial cavity may be found in association with
osteo-arthrtis elther an & result of the jolat discase, an osteophyts
having broken off or as the primary disorder

Two rare causes of loose body are

Osteochondritiy Dissecons This s a local necrosty leading to separa
tion of a picce of cartilage and underlving bone from the articlar
wrg:um o:'“;I;e medial condyle of the femur {6 3%] or from the
articular surface of the patella, The d out from its bed.
Thehmebodyhxingh,p:rummmmmtp;o deep

Sywerlel Chomdromatosis, This i3 a berugn tumour formation, in
which very numerons cartilaginous bodies with calafied centres, are
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clther freo in the joint cavity or attached by pedicles to the synovhl
membrene, Many hundreds have been found in one knes joint.
Another type of loose body is the melon seed body found not only
In joints but i tendon sheaths and bursae They are composed of
concentnc layers of fibrous tissue little 15 known of their ongln.
When a loose body 1s nipped between adjacent bones there is 2
sudden locking of the joint, followed by synovial effusion.

na 39

Osteochondritrs drmecans
(Py kind permenion of Dr G A. &. Lioyd).

Intermittent kypdrartkrosis

This name is given not to any recurning synovial effusion in the knet,
but to one with very special and distnctive chacacters. It is 2 rare
condition. The incidence 1 malnly in tho 3rd and 4th decades, cqually
in the two sexes.

Perlodically tho knco is subject to & rapidly increasing effusion,
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reachung its maximum In 2 ot 3 days, stretching the capsule taut as a
drum, then as quickly subiding till after about a week from the onset
the joint is apparently normal again. Paln is often severe, though some
times quite moderate. Attacks occur with a definite peodiaty the
intervaly of freedom, in which the Joint seems entirely normal, are often
from one to thres weeks, but may be a month or even three months.
Ths regular penodicity 18 the cardinal feature, A. E. Garred, who
reviewed 70 instances of this phenomenonin 1910 wrote that only those
cases 1n which there is a regular peniodicity are to be classed as examples
of intermittent hydeurthross

Palindromic Rhkemmatism. This condition is similar but there 13 no
regular petiodicaty and any joint may be affected. Usually only 2 single
joint i3 nvolved in each attack. Considerable effusion and pain reach &
maximum 10 a few hours to a few days, and as quickly subside, Even
when hundreds of attacks have occurred over many years (I have scen
one case of over 20 years daration), there ks no residual joint damage.
Attacks are afebrile E.S.R. and radiographs are normal. Some cases so
diagnosed however have developed rheumatold erthntis aftera variable
time, There tsome doubtabout the relation between the two conditions.
Chondromalacia patellae

Thus Is & name given by orthopaedic surgeons to early osteo-arthritis
1 the patello-femoral component of the knee jount, at a stage when the
only change is degeneration of the articular cartilage, and reactive
changes In the subarticular bone of the patella.

It may be responsible for & recurring painful cffusion in the knee and
can be recognized only by lateral X ray films of the joint. The early
X ray changes are areas of rarefaction and sclerosis in the subarticular
bone of the patella later there are the typical appearances of osteo-
arthnts in the patello-femoral component.

Brodie s abscexs

This 8 described under bone swellings [p 21} 1t Is a cause of
recutrent effusions with aching and stiffness of the joint.

CHRONIC EFFUSIONS
The main causes are
TRAUMATIC SYNOVITHS
contusions sprains  quadriceps weakness
OSTEO-ARTHRITIS
ARTHRITTY
theumatord  tubercnlous  gonococcal  Reters  disease
syphilite synovial reaction to extra articular inflammation
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Tremmatic symoritis

Bone infury having been excluded by radiography the only diagnoste
problem is to determine 1f there has been an injury to one of the figa-
ments or to a semilunar cartilage

Sprain of the Intersal Lateral Ligament This is & fairly common
sports Injury resulting from an abduction strain There 15 a synovial
effusion of vanable degree and the limb is held in shight flexion at the
knee passive extension 15 painful and there 15 a point of severe tender
ness over the insertion of the upper end of the Ligament an inch or so
above the joint line. Like any other sprain  symptoms may become
chronic, effusion, pain, and weakness of the knee persisting for many
months.

A hyperextension injury may spram the anterfor cruciate ligament
As a rule no tenderness can be found but passive extension and antero-
posterior movements are painful Agan, pam and effusion may become
chronie.

Qwadriceps 1% eakmess With rest a traumatic effusion should be
absorbed in I 3 weeks but if dunng this time quadriceps exercises are
not carred out regularly and efficiently a weak and wasted quadmceps
may be left for many months. From this cause alone the knee is kft
unstable, and prone to persising synowitis from repeated minor
ligamentous sprains.

Osteo-arthritis of the knee

Synovial effasion 1f there 15 any is only shght or very moderatedn
amount. The symptoms are a feclng of stiffness in the knee after mttng,
pain on gamg downstarrs, and 1t may be paln when standmg o1 walking.
In early cases there may be very little to be found beyond wasting of the
quadriceps, 8 harsh crepitus on movement (but this sign is of very little
velue) and some restriction of flexion and extension of the knee.

If the jount is swollen—as it may be from effnslon, and in advanced
cases from osteophytes—the sweling 15 very different from that of &
true arthrinis of the knee. Tn rheumatoid arthrtis, or any form of chronke
infective arthritis, the swelling is predomunantly & capsular swelling
even with no demonstrable effusion, the supmpetellar prolongation
of the capsule bulges on each side 1mparting to the touch the impression
ofawnth}ckcmug,orornuml-mlidccmm'lhhmpﬂlﬂmd
synovial swellmp, with perhaps a elatinous structureless material 1n
the joint cavity is never found 1n osteo-arthrtis.

X my films establssh the diagnoss 1 early cases, the usual eved
contour at the articular margins of femur tibua and patella bas becomd
pointed in places, indicating osteophyte formaton and there 15
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there Is
increased density of the articular lamella. In advanced cases
extensive oﬁtoghﬁc formation the joint space is asymmetncally
duninushed and loose bodles may be seen [11G 40]
A diagnoss of osteo-arthatls of the knee is ot possible with normal
X ray films.

Arthritis of the knee

When effuslon fs not intermittent 1t may at tomes be difficult 1o know
1f we are dealing with a traumatic synowitls or an arthritis of the joint.
The more mtractable it Is to the usual physical treatment, the more
likely it is to be an arthrius of the knee. Cytological examimation of the
jout fluid obtained by sspiration may be helpful. Mechanical injury
and osteo-arthntis provoke a synovial transudate & fluid of low protein
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content and low total nucleated cell count—asaally well below 1,000 per
cmm Any nos-traumatic inflammation of the synovial membrane
causes a synovial exudate, a fluid of high protein content and high total
cell count—usually above 10,000 per c.mm. But equivocal counts are
not uncommon.

One knee may be the only joint showing signs of arthritis at the oasit
of rhewmatold arthritls [0 41] The jolnt shows some flexion deformity
and restricted flexion it 1 enlarged from capsular swelfing and some
effunion, with capsular bulges on each side. X ray films show rarefaction
of the articlar bone ends perhaps nothing clse abnormal, or perhaps
wrregularity of the articular line from erosions. The E.S R. is increased.
Unfortunately this pcture is not diegnostic of the theumatotd type of
arthnitis. The condition may remain monarticular for many months,
but arthrtie signs in another joint usually appear within a year i1t b
of the rheumatod type

If it remains monarticular one should conuider whether 1t may not
be tuberculous arthritis 1n & child, adolescent or young adult, there may
of course be very hittle doubt a swollen knee very moderztely painfol,
with smooth even contonrs, accentuated by marked muscle wasting,
the swelling having the charactenstic boggy feel from thickening of
synovial membrane, capsule and per-articular structures, at oxe
suggests tuberculosis. But 1n adults, at least tn the earlier stages, it msy
be clinreally indistinguishable from an arthrits of the rheumatosd type.
X ray films will not help, 1f the only change i3 rarefaction of the
articular bone ends [F1a, 42]. The E.S R. is increased in both. A negative
Mantoux test practically excludes tuberculos:s 2 positive reszlt s
equivocal. The tubercie bacillus can be demonstrated in the joint fivid
by guinea-pig inoculanion in some 80 per cent. of instances.

It may be impossiblo to disunguish the two in any way other than
biopsy either of the synovial membrane, or of an calarged inguioal
gland should one be found. Biopsy of synovial membrane fs simple and
safe, and should probably be carned out earfier than is nsual. The
materal 15 examined histologreally and by culture, and by gumncs-P28
moculation. The tuberculous or non-tuberculous nature of the arthritis
can be established decistvely

Other types of chronc monartrcular arthrits of the kneo arc rare.

After gomorrhosa—it may be many years after—a chroic synovitss
of the knee may occur Swelling may be considernble, from synovial and

effusion and muscle atrophy is apt to be severe.

It Is now beheved that most of these cases are instances of Reffer’s
diseaee venereal in orgin [p- 2071 A dugnosus of gonococeal arthritis
should not be made unless the gonococcus is demonstrated in the
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synovial effusion or unless the joint infl tion responds promply
to penlalin,

Syphilitic arthritls occurs 1 a3 a manifestation of congemital syphifis
in children 2. rarely in the sccondary stage 1n adults, as a pelnless
synovitis 3 also rarely in the tertiary stage a granulomatous Infective
arthritis, with thickened synovial brane, capsule and peri-articular
tissues from gummatous infiltration

Tubercnlons of tho knoo 2 years 3 months after the comt
wlight osteoporosiy, without qroslon or Jos of cartllage.

The Charco joint results from the sensory disturbance of tabes. It
usually affects & jomt of the lower extremity—hip knes or ankle. There
i3 & large pamless effusion, with hypermobility of the jomnt. X my films
reveal extreme destruction of articular bone, and luxurious osteophyte
formation.
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MISCELLANEOUS CAUSES OF PAIN
IN THE KNEE
The more Important causes of parnful knees are discussed in the two
preceding sections. But if a case appears to be due to none of these
conditions, we may have to consider 1 a number of local causes, mainly
rare 2, pain referred from the hip joint.

LOCAL CAUSES
Disease of the articular bone
primary malignant tumounrs  osteold osteoma  osteomyelitis
Chronle villous arthrosis
Haemarthrosis
Pellegrini-Stleda s disease
Pyogenic infections of the knee
REFERRED PAIN FROM THE HIP JOINT
Arthritls of the hip [p 131]

LOCAL CAUSES
Discate of the articular bome

Primary Malignant Tumonrs The malgnant tumours appearing near
the knee are

1 Osteogenic sarcoma which oceurs in young people who complain
of increasingly severs pain soon followed by a swelling.

2. Glant cell tumour (Osteoclastoma) which also occurs n young
people. It s only locally malignant and produces a painfal swelling, but
the paln is Jess scvere than that of a tarcoma.

Osteold Osteoma [p. 26). This is & rare benign tumour occurnng in
adolescents and young adults. Commonest in & Jong bone of the lower
hmb 1t may occur mesr the knee, and may cause a synovits. The
promunent symptom is pershitent Jocalized pun and tenderness.

A radiograph establishes at least the probabifity of a bone tumour

Acwte Osteomypelitls Thu, although any bone may be affected is
most common near the knee. The infection at first {5 almost always
localired in the metaphyns, and spreads to the adjacent perlosteum. Tt
13 & disease of childhood, affecting boys more often than girls, When, as
is very often the case nfection starts in the upper tibual metaphysis,
thcnhwveropammdtcndcmuxnmthchwe,ofmdymddcn onset.
Tenderness 18 most severe over the physis Febrile symp

with the virulence of the infection the temperature may rise to 10;;“]3’
or more.
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Later the tlssues become swollen, red and oedematous but at keast
a provisional duagnosis should be made before this

The differential diagnoss is from rheumatic fever and the most
helpful cruteria are

1 pain remains in one joint a febrile illness cannot be rheumatc
fever if pain is confined to one joint

2. there 1s marked Jocalized tenderness over the infected bone, mtber
than the general tenderness of a rheumatic joint.

In acute osteomyelitis there Is a leucocytoss, often m the regon of
25000 per c.mm  but the count is ot always higher than in acute
rheumatism, and has therefore little diagnostic value,

Chroxic Osteomyelits This 15 usually & sequel of the acute infection.
There 15 & form In which & chronic discharge through a sinus persists for
years, and which depends for jts chroniaty on the presence of a
sequestrumn. Another form, and one likely to cause trouble in dmgnests,
is a latent Infection which flares up at intervals of months or years, and
in which there is no sinus. X ray films show circumscribed areas of
osteoporosis, but no sequestrum. During an active phase there B8
complaint of Jocal aching, swelling and tenderness, which is accom-
panied by a moderate

Brodie’s Abscess [p 21] This Is a localized bone infection, by an
organism of low virulence, which is chronic from the onset.

Chronic villous arthrosis

Perhaps better called menopausal arthross of the knees, this
condrtion is almost confined to women at the menopause.

Both knees ache, are sometimes pamful and feel stiff when ngng
from & chaur or from bed in the mornmg These are the symptoms of
carly osteo-arthntis—but X ray films of the knees are normal, or show
only mintmal degenerative changes consistent with age.

On examination there is excessivo and oftca tender fat sbout the
knees There is no synavial effuson, nor capsular thickening mm’cﬂfm
is not restncted There is often the localzed tenderness indicating
chrome strain of the internal Jateral ligamest. Some degree of pes valgws
13 & very common association.

If untreated, osteo-arthritic changes develop nﬁcr'nﬂ{cw years 1f

0] treated, most of these menopausal knees get
prAie;}z;m on the nature of this condition are speculative. Thero 33
evidence that in some instances there 13 & great increaso m the guze and
number of the normal fatty synovial fringes and villi—hence (he pamo
“villous arthrosis But 1t scems probablo that m addstion to the local
eadocrioe disturbancs of fat, there Is also & cause In the chrome straln
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from the generl laxity and weakness of higaments and
at the menopause.

Haemarthrosis

Bleeding into the knee joint may follow severe injury Whereas &
traumatic synovial effusion begins some 5 or 6 hours afler the injury
bleeding into the jomnt is obvious within half an hour Moreover the
connistency of the swelling on palpation appears much firmer than that
of a synovial cffusion.

Bleeding Into the knee may follow trivial injury in Aaemophilla
Periodic attacks in the same Jomt are common the bloed cach time
bemg absorbed to leave a fairly normal Joint but eventually absorption
is incomplete, and degenerative changes appear In the joint.

It occurs only in males. The history will reveal excesmve bleeding
from very slight wounds {rom infancy The coagulation tirae Is greatly
increased.

Pellegrimi-Stleda’s discase

This 13 2 sequel to a blow on the 1nner side of the knee, which has led
to the formation of a plaque of bone over the medial condyle of the
femur It 15 diagnosed radiologically The symptoms are those of a
chromic sprain—pain on the inner side of the knee and local tenderness.
Swpparatire artkritls

Pyogenic infection of & joint may occur during the course of many
Infective duorders, local or systemic otitis media, tonsilitss, pnco
monia, osteomyelitis, boils, puerperal sepsis, typhoud fever meningo-
coccal meningitis, gonorrhoea and many othert. The organism may of
course be introduced directly into the jount by perforating wounds, or
by intra-articular mjecton.

The omset of pan s abrupt, and the joint soon becomes hot, red,
swollen and tender A high intermuttent pyrexia develops. Movement at
the joint is greatly restricted by pamn and spasm. With some infections
several joints may be affected but & ruppurative arthritls is commonly
monartrcular affecting one of the larger jolnts.

. ?ﬁm&mdw and cultural examination of the joint

il the diagnosis. There is a hi lymorphonuclear

gh polymorp

The commonest infecting organum is Staphylococeus qureus or
Sb;plococa.u haemolyticus Less common joint infections are
wexmococcal Artheitis This mey complicate pneumo:
primary joint infectlon in children. F presmons, or be a
Acats Gosococeal Arthritls This may occur 2 3 weeks after the onset
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and calf muscles of the affected limb can often be observed In some
mstances there 15 weakness of the donsiflexors of the foot, with slight
foot drop

The cause of scuatic neuralgia 1s 1mjury to the saatic nerve anywhere
in fts course in the great majonty of instances the lesion 1s one com-
presung LS or S 1 nerve root as it emerges from its foramen.

The sciatic nerve 1s derived from L.4-S.3 nerve roots, which arise
from the cord opposite T 12 and 1.1 vertebrae and descend In the cavds
equmna to their foramina. The anterior dmvistons converge and join to
form a flattened band on the side of the pelvis, from which it ermerges in
the Jower part of the great scuatic foramen below the pyriformis muscle,
as the sciatic nerve This passes between the tuberosity of the ischinm
and the great trochanter and descends to a point above the knee where
1t divides into the tibjal and common peroncal nerves.

The causes of satic neuraigia are

CAUDA EQUINA
Compression by meningiomata or other tumours or by gross
disc protrusion
INTERVERTEBRAL FORAMINA
Postenor protrusion of the disc L.4-5 or L.5-S 1
Compressron of nerve roots by osteo-arthritls
Root compression sccondary to disease of the Jumbar spne
metastatic carcinoma  tuberculosis ankylosing spondylitls
spondylohsthesis
SACRO-ILIAC JOINT
tuberculoss of & sacro-illac joint
PELVIC DISPASE
pl chronic pressure of the foetal hend

SCIATIC NERVE
trauma (gunshot wounds and other injuries)
ischaemia of the sciatic nerve
sautic neurntls } specolative
It will be obvious that it 15 1n all cases essential to examine the lumbar

spine, both clrmically and radiologreally

CASES WITH LUMBAR SIGNS
Sdaminapaﬁcntmwhomthcmhknowutobc,ortohnwbccn.
a pnimeary carcinoma, should grouse susprcion of secondary deposits in
the lower lumbar vertebrae. If normal, X ray films should be repested
at intervals in any case of intractable pain [p 93]
Sclatica 1 edalescents and young adults is cqually omnous unt




NCURALGIA AND NLURITIS 163

proved not to be due to tuberculoss, aither of the lumbo-sacral spine or
a sacro-liac joint {pp 91 138] or to ankylosing spondylitls [p 87
A true sciatic ncurnlgia may occur 1n spondylohsthess, but chronic
backache is the usual symptom [p 101]

Intervertebral Dise Protrasion. If these discascs arc excluded, the
probable cause of any case presenting well-marked lumbar signs is

Ls

no. 43
Approximate area of dermatomes LS and 8.1 In the foot and ley.

ntervertebral duc protrusion—a posterior protrusion of the L.4-5 or
L.5S 1 duse. Disc lumbago [p 86] usvally immedistely precedes the
onset of satic pain. Less commonly there is an interval between the
attack of lumbago and that of scuiatica. Many patients give a history of
several attacks of this low back pain, over a period of months or years.

Lumbar signs that suggest disc protrusion are

1 Scigiie scofiosis the lambar spine is held fiexed and pulled over
1o one nde by reflex muscle spasm.

2. Bechterew s sign the paticat cannot lie flat on his back wth both
lower hmbs extended without increased pain relief is obtalned by
flexing erther hrp The reason is that flattening of the lumbar curve fs
protective, and cannot be maintained lying flat with both hips extended

3 For the samo reason the patient cannot Le prone.

4 Pressure on the 4th or Sth lumbar spinous process 13 locally
pamful, and may evoke & stab of pain mn the affected imb

A lateral protrusion of the L.4-5 disc compresses L.5 nerve root. A
Iateral protrusion of the L.5-S 1 disc compresses as a rule S 1 nerve
root but » large one may compress both.

Neurologleal signs in the panful mb suggesting compression of
nerve roots LS and S.1 are these
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Nerve root L5 1 Sensory disturbance—mpalrment or loss of pam
sensation or paracsthesia—in & band extending over the antero-lateral
aspect of the leg to the medial border of the foot and the Ist and 2nd
toes The dermatome of L.5 is shown in Fro 43

2. Weakness of dorsiflexson of the big toe and foot. Among mmuscks
supplied by L.5 aro the tibalis nterior and the extensors of the toes
Ip 13]

Nerve root §1 1 Loss or dimunution of the anklo ferk. The integmty
of § 1 is necessary for this reflex.

2 Sensory chenges 1n & band below the knee covenng the Iatenal
aspect of the calfl the lateral side of the foot, and the sole the derma-
tome of S 1 is shown 12 FIG 43

3 Weakness of plantar flexion of the big toe and foot, and of the

gluteal muscles of the affected sde among the muscles supplied by S 1
are the plantar flexors of the big toe and foot, and the glutens maximuz
Ip 13}
pPremoulkCalan:iu This is & rare surgical emergency 1t
may be due to a massive duso protrusion, or to a tumour The ngns are
paralyns of one or other large muscle groups in the peinful hmb, and
dusturbance of the bladder sphincter Marked muscular weskness and
atrophy should atways excite suspicion that we are not dealing with &
smple sciatica,

CASES WITHOUT LUMBAR SIGNS

There is no abnormal posture no awakening of pain on attempted
lumbar extension or by pressure on L4 or L5 spinous processes. The
patient can Lie prons, or flat on lus back, and turn over wth case. These
cases are not common, but by no means rare.

Usnally we arc keft speculating ss to the cause 1t may be a root
compresuon, giving such slight Jumbar signs that wo have missed them
1t may bo an 1schacmia of the sclatic nerve or even a scatic peurrtis.

But what in all these cases we must make mrybl:ﬂ'ortdto uxdﬂd%:
intra petvic disease, especially if pain is intractable and severe.
disorder that could be responsible 15 2n infl y or neoplastio mass
compresting the lumbo-sacra) plexm,

Femoral nexralyis
Femoral neuralgia t1 not common—not nearly 0 common s sclatic
nearalgia. Thero is paroxysmal pain i the front of the thigh, accom-
by some weakness and wasting of tho quadriceps, and absent of
diminshed knee jerk.
The femoral nerve is derived from L.2, 3 and 4 perve roots, which
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emerge from the cord opposite T 10 and 11 vertebrae, and descend with
the cauda equina to their respective foramina.

In the lumbar region 95 per cent, of disc protruslons that cause
symptoms aro dustributed equally between the discs L4-Sand L5-S 1
The remalning 5 per cent. affect L.3-4 This uncommon dise protrusion
compressing L4 nerve root, is probably the commonest cause of
femoral peuralgia.

Some Instances may be due to osteo-arthritis of the upper lumbar

There are more serious possibilities diseases of the lower thoracie
and upper lumbar vertebrae—ankyloning spordylitls tuberculosis new
growth.

Anterior femoral pamn occurs usually in the muddie-aged or elderly
the probable cause 13 ether arthritis of the hip joint, or femoral
nenralgia. X my films of the hups and lumbar spine aro therefore
casentlal If these are quite normal, the condition may of course be 2
disc protrusion  but expenence has tanght me to repeat the films in
3 or 4 weeks. Some secondary deposits 1n bone show no radiclogical
change for a few wetks {p. 93]

Meralgla paraestketica

This 13 néuralgla and paraesthesia on the outer side of the thigh,
generally considered to be due to neurits of the lateral cutancous nerve
of the thigh, Thr sensory nerve emetges from the pelvis below Poupart s
Ligament just medual to the antenor supenor ifiac spine, and divides mto
numerous branches supplying the skin on the outer side of the thigh.
The condrtion 18 rare.

Mattiple peripheral menritis

This is one of the commonest causes of pamn In both legs below the
knee. Alcoholio neuritis begins with tinglmg and numbness in the feet,
aching legs, night cramps In the calves The legs become weaker with
increasing foot drop Diagnosis 1s discuased on pp 14 15
Lightning pains of tabes dorsalls

Lightmung peins are readily recognizablo if the patlent gives a clear
desenption, The plaint is of a don of Y paing, at
intervals of & few ds or and dnued for several hours.
‘[‘hcyuemostoﬁmfdﬂndmlmrnnba,nxfmﬂdngthellmbnt
nght angles to 1ts surface bmtbeymayocwrinﬂntrunknndu-ppcr
h.mbs.lnnnyomboutth:palmnrefeltlnthcmmginn but this

vaties from day to da;
o rom day to yThclntmxhyorthcpalnnnotofdhgnmﬁc
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Theso paroxysms are commonly the earlest symptom and arc
commonly thought by the patient to be rheumatiom  especially as they
appear to be aggravated by 2 humld atmosphere. Tabetic patients often
complain also of continua! dull aching pain in the Jogs.

Tabes doraalls affects men much more frequently than women. The
commonest age of onset is between 35 and 50 years—osually 510 years
after the original syphiline infection

Pain—elther typlea! lightning palns, or a girdle pam in chest or
abdomen—Is an early symptom The principal physical signs that may
be expected early are

1 Sensory changes Loss of vibration sense and sense of deep pain
in the legs—evoked by firmly compressing the calf muscles or tendo
Achifis—are among the zariest. Impairment of sense of position and
passve movement comes later

2. Loss of ankle ferks and later of knee jerks.

3 Pupil abnormalitles inequality 15 +0 15 some degree of
contraction of the pupuls the reaction to light 18 impaired of lost, that
to accommodation normal (Argyll Robertson pupd).

4 Romberg s sign This may be obtained before ataxy—usually 2
late symptom—is recognized The pati=nt stands with beels together
eyes first open then closed 1f he 13 steady with eyes open, he beoomes
unsteady when he closes them. A minor degree of Rombergism has been
described  he remains steady with eyes closed but the extensor tendons
on the dorsum of the foot show jrregular restless movements (danse des
tendonx) A marked degree of Romberglsm 1s an unsteadiness wiea
standmg with eyes open and increased with eyes closed.

This is perhaps the most common syndrome of carly tabes lightning
pauns, loss of ankle jerks Joss of vibration and decp poin semse in the
legs, Argyll Robertson pupil. Any one of the following, howeves may
be the presenting symptom, or may accompany lightning pains, grving
& further clus to the correct dingnosts

1 Paraesthesia in the lower limbs numbness mn the fect and a senwe
of ‘walking on cotton wool

2. Failing viston from optic atrophy

3 Visceral crises These aro attacks, lasting from a few hours to
wvoral days due to excessive visceral contractions vomuting and
epigastric pain (gastric crisls) tenesmus (rectal crisis) pain o the
biadder and strangury (vestcal crus)

4 Bladder disturbances A ralsed threshold for afferent impubes
which produce & demre to empty the bladder results m over-distension,
and often residual urme after emptying the bladder This soaner or later
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1 followed by pyelocystuls. Early symp are difficulty in beginning
mictorition, diminished frequency incontinence at night.

5 Chareot 5 jolnt ‘This Is a painless arthropathy affecting wually &
knee or & lup tometumes the spine or another jolnt [p [56]

Usually some combrnation of these symptoms and signs precedes the
appearance of frank ataxy by many months. Ataxy begins in the tegs
walking is slightly unsteady especually in the dark the patlent begins
to watch his feet, to walk on a broad base with o high-stepping stamp-
ing put. Walking may cventually become exceedingly difficult, or
impossibke. Ataxy may also appear in the upper fimbs [p 6]

A perforaning ulcer 15 usually onc of the later events, though it may
be early It 1s 8 septic ukcer under the blg too or ball of the foot palnless
and very chrone, It ray go very deep

The Wassermann reaction In the blood is positive in 70 per cent. of
cases in esther blood or C.S F or both in 80 per cent. Characters of the
CS.F of diagnostic valuc are 2 moderate excess of dear cells
an excess of globulin a collofdal gold curve of the luetic type.

PERIPHERAL VASCULAR DISORDERS
Intermittent clandication [p 142)

This » & symptom so characterlstic that {ts origin In a diminished
blood supply to the muscles s at once apparent. But erterial disease
may cause pun in the leg which is continual and not related to activity
‘What should direet our sttention to the posubllity of artenal disease
being the canse of paln in the leg are the coincident symptoms and signs
of sct 1 1d b colour ch in the skin and iz
all doubtful cases 1t should be a routine to examune the arteral pulsa
tions, and postural colour changes [p 144]

Severe, continuous, diffuse and cramp-like pain in the foot and kgis
the commonest ymtal symptom of sudden arterlal occluslon [p 43}
This should be thought of when » Jeg tuddenly becomes cold and numb
and stricken with severe paln and the femoral and popliteal pulses
examined. w por
Occlmire arterial disease

Arteriosclerosis obliterans and thrombo-angutis oblit if of a
degrmmﬁdmttomuumu}mmm,mymuxmcmn.m
may be & dull continual aching pan in the foot and lower part of the
leg, common at night and badly disturbing skeep. Or it may be the hyper
sensibility of the skin of the foot to frction and warmth which also
distarbs sleep by burning paraesthesia [pp 45 114] Much more severe

aro the paroxysmal ancinating pains of ischaemic neuritis,
be a sequel to sudden arterial occlosion TR my
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Syphilitic perlostitis and orteitis

Continual pan In the legs, of some seventy npparently with no
physical signs to indicate its probable cause may be o baflling problem
until the tibial shafts arc examined madiologically A rounded and
moderutely tender swelling will be at once apparent clinlcally If the

na 44

Syphilitic pertostitis
(by kind permison of Dr Coal Bulll.

penostitls affects the subcutaneous surface bat the radiological appear
ance of syphilihc penostitis and osteitis—with dense sclerosis of the
~Tected arcs—may be found in & part of the shaft that cammot be
Ipated It fs well to have radiographs of the shaft of the bones m all
ses of pein in the legs for which no adequate explanation can be
und (R 44]
OSTECMYFLITIS [p. 157]
GENERAL RAREFYING DIseASES OF BONE [p. 31]
PAGET'S DISEASE [p 28]

MISCELLANEOUS
Referred somatic pain. Aching and pain m the lower Hmb—particn-
tly the trochantenc ares and groln and outer side of the thigh—may
¢ referred from 2 besion 1n the jumbar reglon. It differs qualitatively

om 3 neuralgia, having none of the o
isociated parasstheas. Paroxysmal quality nor the
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Aching pam, or heaviness in the legs and cramps m the feet, may
bo an early symptom of paralysis agitans [p 61]

Aching of one or both legs is often the earliest comphint ko di-
seminated sclerosis [p 213] Tt1s an aching due to attempted norntal we
of weak muscles, The patient may describe it as tiredness or heaviness
of the Jegs, and may complain also of numbness and tinghng.

Subgcute rhemmatism [p 195)

Subacute rheumatism in children and young adults causes transient
and vagrant pains in imbs and jomnts recurring at intervals, with or
without carditls. Growing pains are pams i the lower Iimbs, often
behind the knees where the hamstnng tendons will bo found to be
tender These pans are sometimes severe enough to make the child
hmp They are troublesome daily for a week or more, then there Is a
vanable interval of freedom before a recurrence. They are especully
bad in cold damp rainy weather

Growing puny mught be due to chrome fatigue, mabmtron, and
postural strain but even if there are no symptoms and signs referable
to the heart, it i3 wise to make a provisional diagnosis of subscute
rheumatism—especially if the blood picture shows & hypochromic
snacmnia, and the E.S R, 18 rased.

When flecting pains of this nature are complamned of by an adokescent
or young adult, the pre-spondylitic stage of ankylomng spondylits
should be considered X my examination of the sacro-iliac joints will
scttle the issuo [p 87)

Scxryy

Adult scurvy is now very rare, but 18 secn occanionally when diet has
for & long period been grossly deficient in vitamin C. The inidal symp-
toms wre lasstude and loss of weight. Then follow charactensic
symptoms and signt, mainly due to heemorrhages sching pain i
the calf moscles hasmorrhages into the muscles, mainly of the Itgs,
cnusing tender hard swellings petechize and ecchymoses fn the skin
congested and bleeding gums The platelet count Is not reduecd.
Adminsstration of ascorbic acid, 150-300 mg. daily Is s valuable thert

utlc test.
pelnfmﬂlcscurvyappeanmuallybctwmthcagc:ofﬁmd 18 months,
10 mfants having artifical feeding deficient fn vitamin C The carliest
symptom, sudden in onset, 1 severe pein in the legs from subperiostexl
haemorthage In addifion fo the hacmorrhagic tondency thers i
defective bone formation [p. 37]
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The axteriov tibial syadrome

This is a severc pain in the pre-tibial reglon coming on during
strenuous activity and due to ischaemic necroms of the anterior tiblal
and extensor muscles Reported cases' have been mainly in healthy
young soldiery during a route march or in young men playing football.
The sequence of events I pain in the front of the kg—swelling of the
antenor tibial compartment and reddeming of the overlying skin—
inatility to donsiflex the foot and tocs from paralysis of the tibials
antenor and extensors of the toes. Musclo biopsy has shown a massive
ischaemic necrosis,

1t s well known that pre-tibial pain Is 1n athletes beginning
tralming, and it is thought that muscle strain initiates the anterlor
tibial syndrome being followed by tension in the rigid antenior tibial
compartment sufficient to impede the drculation, and lead to 1schacmic
necrosls.

PAIN IN THE SHOULDER

The shoulder in common speech means the whole area of the
shoulder girdle, and often the side of the neck as well Find out finst
where pain 1s felt most intensely whether cervico-scapular or deltowd.
Then the character of the pain will be danfied and thus, with 1ts
duration and d symp may take one half way to a diag
nosis.

The clinical examination is designed to locate the operative lesion
for a small kesion ruay give widespread pun. The mmimum data
required are 1 the range of movemsnt in the cervical spine 2. the
condition of the shoulder girdle muscles 3 the range of passive move-
ments at the scapulo-h 1 joint. Active ts ave not of much
dumgnostic value Passlve movements are tested with the patient
mw(hmth:mpuhuﬂxedonthcwuchbvth:migmcf

This is ususlly enough for a tentative
Jesion, But it wil in llls:m be wnﬁrmed,dlz?mcb;?}impiﬁmv:
ornrgaﬂvedl!npmvidcdbenyﬂhmofthncerv{mjrp&ncmd
shoulder joint, or by other clnieal or radiological studees mentioned
below in the appropnate context

Barham, C. A, «f af (1549) Lameer 1, 920
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CERVICO-SCAPULAR PAIN

The main causes are

OF SOMATIC ORIGIN
In the cervieal spine—referred pain or root pain
cervical disc protrusion
cervical spondylosis
disease of the cervical vertebrac
tuberculosls ostcomyelitls new growth ankylosing spoady-
hitis
acute brachial radiculrtis
herpes zoster and post herpetic neuralgla
In the shoulder girdle nuscler
fibromtls
paralysis agitans
hemiplegua
winged scapula (p 20]
paresis of the deltoid
OF VICERAL ORIGIN
apical or diaphragmatic pleural pain
involvement of T 1 nerve root in apical caranoma
It 1s scarcely possible to ider cervico-scapular pain wathout
reference to disorders in which pain is felt chiefly fn the neck and these
are induded here.

PAIN ORIGINATING IN THE CERVICAL SPINE

Cervical disc protrasion
This is one cause of pamnful stiff neck, which may or may not be
followed by brachial neuraigia [p. 74}

Cerrical spondyiosis
Cervical spondylosis is the name generally used for & conditron of the
cervical splne due prmanly to disc degeneration. Thus fs readily seco in
X ray films, being indicated by narrowmg of the disc spaco and the
bone reactron, includmg lpping of the adjcent vertebra!
bodics [F1G 45] Obhiquo films may show osteophytes invading the
foramen. At the level of the degenerated discs and possibly at other
levels o fibrotic thuickening has been described of the dural root tleeve
sheathing the perve root. This constricting rng round the merve root,
and at times nerrowing of the foramen by an osteophyte, s held to bo
responsible for nerve root syndromes.
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Cervical spondylosis is thought to be responsible for the following
syndromes

Root patn and referred pain. It may be difficult to distinguish the two
for the pain of & sensory nerve root jrritation and referred pain from the
lesion without root involvement arc both felt In the same somatome.
The two pans differ in character neurzlgia is & lancinating pain in

na. 45
Cervical spondyiosis disc degsneration C.34 and C56-7

paroxysmy, especially bad at night. But with an uarchable wi
15 & poor guide more helpful is a complaint ofpamcxthcﬂn—m';‘glﬁbg
:ndnmbnm——iulhchmd,forthlshmahnoﬂoommmnwompui-
mc;;co;:,nm]gh,udhxbsmlmrdmrdmlm
whether mdicular or referred, Isd
ccp pain and less noticeab),
:klupl.in.Tocmblthhuthcmofpalnbmmchl:.nd wc!{
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dermatornes is therefore of no help in locating the operative leslon. The
cervico-scapular area represents roughly the dermatomes C3 4 T1 2
and 3 The intervening dermatomes and part of T | and 2, are found In
the arm. It might therefore be concluded that pain felt solely mn the
postenor part of the neck and shoulder and not at all in the upper limb
must arise at the levels C3 4 or T.3 and that root pamn from C.5 to T.2
would be felt solely in the arm But this is not a0 It applies to paraes-
thesia, but not to pan to note the dermatomes affected by paracsthesh
is at times of diagnostic value

The somatome of a nerve root includes the muscles, fasciae, perros-
teum, joints, ligaments, and so on, to which its sensory fibres are
distributed and these cover a much wider area than the dermatomes.

In cervical spondylosls the discs most commonly affected are C.5-6
and C.6-7 the corresponding nerve roots being C.6 and C.7 The pein
from elther keslon Is felt in the back of the neck and cervico-dorml
reglon, the scapular and often the pectoral reglons, as well as, m root
pain and 1n very severe referred pain, in the arm.

Acroparaesthesia [pp 186-8].

Muscular wasting ?f::m anterior root pressure, which when painless
may suggest motor neurone discase

Subacromial bursitis This is posuble but not proven. The two are
often found in association, but & causal association is not establshed.

Myelopatky [p 214] Symp may anse from direct compression
of the cord or from a local 1schaemia in the cord due to compresston of
the anterior spinal artery symptoms that may mumic motor neuroat
disenss, di ted sclerosls, sub combined deg 0n, and
extra and intra medullary tumours, For a long time it may canse only

with no abnormalty in the upper limba.

Pnggss'oftk Cervical Vertsbrae Even if accompenied by root pain,
tuberculoms, osteomyehtus, and new growth in the bone of the cervical
spine at once direct attentlon to the neck rather than the shoutder by
the severe local paln and restnicted movement [pp 77 78]

In ankylosing spondylitis the same obscrvation applies The cervical
part of the spine may be affected first but more often 1t 3 a late
event,

Acwte brackial radicxlitis

This disorder occurs m minor epidemics, and 18 problblyl‘fh'“’
infection. The first symptom is pain, usually severs, in the root of b
neck and shoulder After several days, when pain ts abating, weaknes$
and wasting of some of the shoulder girdle muscles develop Thmii:
usually an area of sensory loss over the deltoid. Recovery of power
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dermatomes us therefore of no help 1 locating the operative lewzon. The
wﬂmpuhrmlcpfamumughlynhcdcmrmca 4712
and 3 The Intervening dermatomes and part of T 1 and 2, are found 1o
the arm It might iherefore be concluded that paun felt sokely in the
poﬂmorpanofxbcncckand:houldanndnotulﬂinlheuppcrﬁmb,
mustarscat thelevet C3 4 or T3 and that root paun from C.510 T2
would be feit solely in the srm. But this Is not sa Tt applies to paraes
thesia, but not to pain 10 note the det affected by paraesthest
is at times of dugnostic value

'I‘bcsomatomcohncncmotiududathcmmda.izmc.mfos-
teum, joints, higaments, and so on, 1o whith 1ts sensary Bbres ace
distributed and these cover 2 much wider area than the dermatomes.

I eervical spondylosis the drscs most commonly affected are C.546
and C.6-7, the corresponding nerve roots beng C.6 and C.7 The pain
from either kesion is felt in the back of the neck and cervico-dorsal
Tegron, the scapulas and often the pectoral regrons, as well as, In root
pain and in very severe referred pain, in the arm.

Acroparaesihesia [pp. 186-8).

Muvcular wasring from antenior root pressure which when pambess
may suggest motor neurone disease,

Subacrontial bursiile This 15 possible but not proven. The two are
often found in association, but a causal associagion o not established.

Myelopathy {p. 214] Symp may arse from direct compression
of the cord or from a focal schaema In the cord due to compression of
the antenor spimal artery symptoms that may summe motor“ncnm‘;
dusease, d ed sl subacate b
extra and iotra meduliary tumours. Fora lwlfmulf °

w1th no abnormality i the upper
%ﬁ& Cerrical Y ertebrae Even if accompasied byh:“'l’““'
tubereutoss, osteormyehuus, 8nd new growth in the bane of the cer by
at once direct Attention to the ncdzmh;f tha-lﬁ ‘;;}’-b"“}d“
cere local pan and restricted mosemsent {pp.

lhch:nmhb-ringpa;wd)ﬂm the same observation sppliee. The corvical
part of the spnc may be affected it but more

event.

‘ljmy cause only

Arute brackial redcnitis
ﬂ\hwrdammmmmmepidmc&undupot:b;ymnx
mfnummﬁmqmptombpmn,muymﬁi‘

and shoulder After several days, wben pan “cv‘:l?mm’lwu
o ofwmtofthcsban}dcfgirdkmmdud § .
mﬁmdmlmommwtmnmm powet
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slow Eventually after a year or two very marked improvement comes
in most cases though in many some atrophy remaims. The serratus
antenor may be involved, giving a winged scapula [p 20), and this
muscle is particularly slow to recover

Serum Radienfitis or Newritls This has been observed many tires as
a complication of prophylactic scrum injections, especially antl tetanus
serum.! It affects especially the lower cervical roots the symptoms are
as described above. Muscular weakness and atrophy affect chiefly the
deltold spinatl, sermtus anterlor bleeps, brachialls, and triceps.
Rarely the deltord, or the serratus, alone is affected. That the condition
1# an allergic phenomenon is suggested by the prompt relief brought
by administration of adrenal sterolds.?

PAIN ORIGINATING IN
THE SHOULDER GIRDLE MUSCLES

What we understand by fibrositis is discussed on p 3 It probably
accounts for & large number of instances of shoulder gurdle pain. But it
has so few distnctive physeal signs that it should not be diagnosed
untll all other possibiliies have been excloded.

The muscular ngidity of paralysis agitans [p 61} or of hemiplegia
[p 210] 15 often assocated with 2 good dea! of general aching or
even pein in the shoulder girdle A complaint of aching after use of
the arm when there is paresis of the shoulder girdle muscles 13 to be
expected,

PLEURAL PAIN

Prolonged aching in the cervico-scapular region in which none of the
causes mentioned can be found or cases taken to be fibromtis which
show no fesponse to treatment, should suggest the possibility of chest
disease. This applies pasticularly to dorsal pain.

Pleural pain 1 felt over the area of pleura involved except when this
is the dome of the diaphragm. Apieal plewral pain may be cansed by
apical tuberculons, and is feht as a dull perustent ache in that sttuation.
The dome of the diaphragm 13 supplied by the phreruc nerve derived
from C.3 4 S5—mainly C4 50 that dlaphragmatic pleural pain may be
referred to the cervico-scapular regon.

It is therefore obvious that when permstent pain in the shoulder and

especaally in any part of the chest wall, 1 ble, X ray
tion of the chest is essental,

! Miller H. G, and Stanton, J B.

4 Baron, 1 H. (155%) By nd.l.,gil,’z;)l‘am Misiaked
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PAIN IN THE DELTOID REGION

By this we mean pain felt chiefly in the deftoid region, even though it
is felt also in the cervico-scapular region and down the arm.
The maln causes are

SOMATIC ORIGIN
The rotator cuff and subacromial bursa
supraspinatus tendinitis
calcification 1n the supraspinatus tendon
chronic subacromial bursitis
acute subacromial bursitis
the shoulder hand syndrome
Joints
scapulo-humeral joint rheumatoid arthntis osteo-arthritis
tuberculous arthntis ankylosing spondylitls
acromioclavicular joint osteo-arthritls
Bone
osteogemuc sarcoma of the upper end of the humerus

REFERRED VISCERAL PAIN
Left shoulder angina
Right shoulder subphrenc infl. ion

THE ROTATOR CUFF AND SUBACROMIAL BURSA

The flattened tendons of the four short rotator muscles blend with the
capsuke of the shoulder joint before their insertion into the humerus
they are, anterforly the subscapukaris supeniorly the supraspinarus and
posteniorly the infraspinatus and teres minor They form a musculo-
tendinous cuff to the jomnt.

The subacromial bursa forms an auxiliary shoulder jolnt between the
upper end of the bumerus and the arch of the acromion process and
coraco-acromual ligament [Fra 46] It 1s hable to become inflamed in
lenons of the musculo-tendinous cuff which forms a large part of its
floor Subacroml bursitis mimics arthntls of the scapulo-humeral
joint in that passive movements 1n every durection are restricted. Whea
disease of the bono and jount can be excluded  this sgn is diagnostic of
bursitls, for it is not found in uncomplicated Iesiony of the muscolo-
tendinous cuff.

The action of the short rotator muscles is synergic they hold the
head of the humerus in the glenard durmg the action of the prime mover
which effects rotation or abduction. They all act in some degres in this
way in all movements of the 2rm at the shoulder joint.
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Sapraspinatas teadimitls

This s the commonest lesion of the rotator cull and probably the
commonest of all minor disabllities of the shoulder Its pathology is
obscure, though many instances are undoubtedly tranmatic. 1t is
probablc, however that sprauns and partial ruptures are preceded by

s Inatu Acromion
upn:‘p natus / Capsute
\ ! //Supraspinatus

/ "tendon

“Mnfraspinatus Deltold

\*l'ers minor \“

na. 46
g of subacromiel bura thowlng lis relation 1o the supraspinates tendoa xnd
tho whonlder jolat,

degenerative changes in the tendon. Skep disturbed by intolerable
aching in the shoulder when lying on 1t s a3 frequent and prominent &
symptom a3 the more expected one of & catch of pain m the shoulder
when putting on a coat, or performing comparable movements, Soon

n
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every use of the arm bnings & wince of pain and active movements
become restricted the hand cannot be carned behind the back wath its
usual facility nor can it reach up as high as the sound hmb

A tentative diagnosis can be made on these symptoms. It will be
confirmed by these observations

1 Active abduction is accompanled by a small painful arc of
movement at about 90° abduction

2. There 15 & tender point between the tip of the acromion and the
humeral tuberosity

3 Passive abduction and external rotation arc either slightly
restricted or of full range but in cither case sharp pain 1s felt at the
Iimit of movement.

4 X my films of the shoulder are erther normal, or show no more
than a zone of decalafication in the greater tuberosity of the humerus

Calcification In the supraspinatas and short rotator tendons

A focal zone of degeneration In the musculo-tendinous cuff may
calaify Calcarcous depossts are usually single, and usually in the supra
splnatus tendon close to its insertion, But there may be two or more,
and they may form 1n the tendon of the subscapulans, infraspinatus or
teres minor

The symptoms may be very much those of supraspinatus tendunltls.
But pain Is usually more severe and may be more constant. 1t = felt
most intenisely 1n the region of the tnsertion of the deltoid The severtty
of the symptoms and signs—as with sumple tendinitis—depends on the
degree of assocuated inflammation of the subacromsal bursa. Symptoms
may last for many months, the depostt being eventually absorbed, or
ceasing to cawse symptoms At times spontancous cure is brought about
by & fulmmating setzure of acute bursitis. The calcified zono becomes
acutely inflamed calcareous material softens, escapes into the bursa
and precipitates an acute bursitis. Absorption from the bursa then
occurs in a few weeks,

Palpation may reveal a tender point near the insertion of the supra
spinatus or in supscapularis deposits there may be a pomt of tenderness
medml to the bicimtal groove. Passive movements at the scapulo-
humeral joint are restricted to a degree varying with that of the asso-
anted bursths they may be severely restricted in all directions if
ntra-bursal adhesions have formed.

The depostt appears 1n X ray films as an abpormal shadow usually
in the region of the supraspinatus tendon (F1G 47] Many subscapulariy
and infraspmatus deposits may not be seen because the shadow and
that of the humeral head overlap
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Acwte subacromial barsitis (1ROZIN SHOULDCR)

This may compheate ealclfication of the musculo-tendinous cuff or
may occur as a primary disorder It alfects men and women equally and
15 not often seen at a younger age than 40 The shoulder Is gripped by
agontzang pain, and becomes immoblle from pamn and spasm. The
patrent hugs his arm to the side and flinches from any attempt by the
examiner to move it The whole aren of the subdeltoid part of the bursa
is acutely tender There is a fibrinous exudate in the bursa, but nearly

na. 47
mmhbwmmu’h‘hwwmm
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always so little than it cannot be detected clinically With rest, acute pamn
abates in about 2 weeks and 15 followed as a rule by = Jong period of
disablity from chronic bursius

The signs and symptoms are those of an acute arthrits of
the shoulder But monarticular arthritis of the shoulder espeaally
acute arthritis, is very uncommon. It will ususlly show suggestree
X ray appearances whereas X ray films in primary acute buratis
show no abnormality other than some decalafication of the greater
tuberosity

The skoulder-kand syndrome [p 84]

This begins with much the same symptoms as those of acute sub-
acromial buraitis. It 15 recognizred by the subsequent pain swelling and
stiffness of the hand and fingers, and the trophic changes.

The syndrome of Forestier and Cerfoncingy

Under the name psrudo-polyarthrite rhizomélique Forestier and
Certonciny of Alx-les-Bains' have described an important syndrome,
which 13 undoubtedly a dustinct chinfeal entity Perhizps 1t would be
better pamed rhuzomelic pen-arthritis. It 1s a disorder of the second half
of life, affecting both men and women. Constitutional disturbance and
pyrexia are common the temperature may mse to 100-101° F It 13
charactenzed by severe pain and restricted movement 1 both shoukders,
and in Jess degree in the hip and Jumbar regions. No other joints are
affected apart from fleeting jount pams.

There are no sigmificant radiol hanges 1n shoulder hip or
uao—duc]omu.'l'heE.SR.hnlmy: d usually derably
sometimes In the region of 100 mm. in one hour There may be &
moderate anaemia, and rarelya lcucocy!om. Although not prog:mnvc.
spontaneous recovery may be dingly slow Impr
adrenal corticosteroids is startlingly prompt pyrexiz abates, pain nop!,
the patient quickly feels well, and normal mobility of the shoulders is
grndnally restored. Relapse will probably follow if sterald treatment is
stopped m less than 6-9 months. Gold treatment 15 sud to be effective.

The syndrome can be distingusshed from a rhizomelic form of
rheumatord arthrits. No synovial swelling or effusion can be detected
in the shoulders, all patients recover with no residual jount signs, and
recurrence is unknown. It 1s also clearly not the common subacromial
burxrtrs, nor ankylosing spondylitis, nor one of the known collagen
diseases

Forextier J., and Certoncmy A. (1958) Sem. Hep Paris, 34, 3200,
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JOINTS

The scapulo-kumeral joimt

Osteo-arthritis of the scapulo-humenal jolnt {s almost a rarity 1t is
found mainly mn polyarticular osteo-arthntls, especially in the elderly
It may be secondary to a congenital malformation of the humeral head
of severe trauma. The climeal featores—dull pain In the shoulder
atrophy of the deltord and spinati and restncted  movement—are
sumilar 10 those of chromic subacromial bursitis, to the slowly progres-

na. 4%
Ostoo-arthrith of the showlder

sive shoulder stiffness of senile tuberculosis of the jomt, to rheumatoid
arthritis, and the arthntis of ankyloung spondylitis. A radiograph shows
characteristic changes [0 48]

The only true arthrits affecting the shoulder jomnt alone is fuberculous
arthritis The patient 15 usually young—but 1t may occur 1n the elderly
—and the comnplaint is of gradually increasing stiffness of the shoulder
For some time there is little or no pain. Demonstrable synovial effusion
13 absent and pen articular abscess s rare. A supgestive diagnoshe
feature 18 very marked wasting of the shoulder girdle muscles, X ray
films show quite early extreme decalafication of the humern] head
Laser there {3 cronon of the anticular surface progressing to considerable
datruction {ro 49).

Anhrhho(tbcshcul&rmymupnnofnrhtmwmldpoly
arthritis {Pa 50] One joint only may be affected first in rheumatoid
arthrit, but the s scarcely ever the shoulder jomt.
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na. 49
Tubercaloss of the scapulo-bumecral jomt [ a4 man aged 33

The shoulder may also be affected by a rheumatoid typs of arthritis
a3 a late event in ank) losing spondy litls

The arromio-clavicalar Joint

The acromio-clavicular joint is functionally of httle importance. It is
liable to osteo-arthritic changes, which may at tintes be responsiblo for
& muld shoulder pain on movements of the kmb Other causes of pain
should be excinded, for the condition is often symptomless.



”‘m‘dmﬁfﬂheﬁhmmm band und
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BONE
Osteogenic sarcoma of the mpper end of the knmerns

This affects children, adolescents and young adults most Instances
occur in the second decade. The upper end of the humerus is & commen
site—the second commonest after the region of the knee The mere fact
of an adolescent complaining of severe pain in the deltord region is
disturbing adolkescents do not get acute subacromial bursitls tuber
culosis of the shoulder s not very panful and any of the senous
diseases of the cervical spine would give root pain over a moch wider
area. If pain 13 soon followed by a palpable swelling of clastic con-
sistency the most careful and expert radiological studres are esseatial

If such time has passed that the X ray appearsnces are easlly recog-
nized, so probably has opportunity for successful treatment. In the early
stages, even though there is a palpable tumour X ray changes may be
s0 slight that preat experrence is needed for diagnoms. Moreover
radiological appearances vary considerably with different types of
growth. Characteristically there will be seen under the soft tissue
swelling a [ittle mound of periosteal new bone where the perostevm
has been raised from the shaft Its central part js eroded. Spicules of
periosteal new bone may be seen at nght angles to the shaft, It 1s well
known that sarcoms of bone may follow trauma and these appearances
mught represent an ossifying haematoms with local periostitis, We mght
alyo be dealing with an abscess, or early osteomyelitis.

The shaft in the affected area shows some mcrease m density and &
loss of detail of the cancellous bome structure. This can be seen by
comparson with the bome of the epiphysls, which for some time
escapes. An osteoplastic type of growth—n wiuch bone formation
excreds bone destruction—glves a dense sclerosis of the affected bone.
With some asteolytic growths there is no mew bone formation, but
merely an erosion of the cortex and destruction of underlylng bone,
under tho soft tissue tumour In all suspicious cases the lungsare X rayed
for possible metastases

Diagnosis based on clinical and radiological data should always be
tested by biopsy

REFERRED VISCERAL PAIN
Angina
Angins is very unlikely to be a source of confusion in the dmgnoss
of a pamnful shoulder The type case 15 a patient over 40 who pets
recurrent attacks of & dull heavy sche and sense of pressuro behind the
sterpum, and pan which may spread to the left shoulder and down the
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arm, and to the left ude of the neck. Attacks are usually brought on by
exertlon, or by emotional disturbance, and do not last Jonger than a
few minutes,

Subphrenic inflammation

A beliel persists that shoulder tlp pain Is & rymptom of gallstones
and chronic cholecystitis a belief reinforced by the knowledge that the
phrenic nerve (from C3 4 5) sends a few twigs to the galibladder
But this 15 an error The only shoulder pain associated with galistones
and chromc chokecystitis is that felt at the inferior angle of the nght
scapula and in the nght interscapular regon

Pan in the region of the nght acromion does occur 1n inflammatory
conditions on the under surface of the nght diaphragm, asin subphrenic
abscess, or spread of infection from acute cholecystitis but it 1s a most
unimportant feature of a senous symptom complex. Sersory fibres of
the phrenic nerve are distributed to the duphragmatic pleura. Thesr
stimulation causes pan in the repon of the acromion, supplied by the
supraclavicular nerve from C.3 and 4

Gallstones, or chronlc cholecystatls, 18 not a possible diagnosis for
an obscure deltoid pain.

PARAESTHESIA

Parnesthesia means an abnormal sensation and relates to efther pain
touch or temperature sense. Modifylng pawn sensation it 1 the coarse
tingling called in popular specch *pins and needles Numbneas 13 the
correspornding abnormufity of touch. When what would normally be
felt as warmth is felt ay a painful burning sensation, we have the
corresponding pervernon of temperature semse,

Paraesthexs indicates some lesion of the sensory pathways, viza
the peripheral nerves. The levion may be ischaemic, s.hlch;;{almtiyc
common occurrence of paracsthena in peripheral vascular disense

The common causes of paraesthesa are

PERIPHERAL VASCULAR DHEEASE
Arterosclerosiy obliterans [p 144]
Thrombo-angiitis obliterans [p 145}
Artenal occlusion [pp 43, 73]
Esythromelalpia [p 114)
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NERVE ROOT AND PERIPHERAL NERVE LETIONS

Upper limbs

Brachial neuralgia [p 74]

Cervical rib syndrome [p 81]

Acroparaesthesin  cervical spondylosis compression of the
median nerve in the carpal tunnel costo-clavicular syn-
drome

Ulnar neuntls [p 12]

Lower lmbs

Sciatic neuralgma [p 161]
Upper and lower limbs
Multiple peripheral neurits [p 14)

CENTRAL NERVOLUS SYSTEM LESIONS
Subacute combined degeneration
Dussemrnated sclerosis [p 213)

Tabes [p 165]

TETANY [p. 49]

In most of these conditions paraesthesin 15 not the presenting
symptom for which the patient seecks advice thss Is much more likely
to be paln or muscular weakness and atrophy In one of them it is the
domunant symptom acroparaesthesra. It 1s a proounent symptom n
erythromelalgia, multiple peripheral neurits, and early subacute
combined degeneration.

ACROPARAESTHESIA

Acroparaesthenia names a common syndrome  affecting mainly
middle-aged women the complaint is of nocturpal attacks of painful
tinglmg or numbness in some or all of the fingers. It 13 now accepted that
compression of the median nerve in the carpal tunnel Is sts usuzl cause.
Somo say 1t is the only cause but the evidence is not entirely convincing.
There are grounds for belleving that erther cervical spondylosts, or
costo-clavicular comp on Is responsible 1n some i

Cervical spondylosts [p 172] is frequently found in associahon with
acroparaesthesis, and appropnate treatment is often followed by relref
Nather fact, however provides very strong evidence of causal relahon.

The costo-claricalar symdreme
Fatigue and loss of tone in the muscles clovating the shoulder girdie
will subject the brachial plexus and subclavian artery to Intermittent
between the clavicle and the first rib During the Second World
War it was a fairly common observation that a recruit of poor physique
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would complain of pain and numbness and congestion in his arms and
hands when carrving an army pack Recovery was prompt after remov
ing the weight from s shoulders and after tus shoulder girdle muscles
had been strengthened by suitable physical training he was no longer
subject to this disability 1t was another common observation of the war
years that women doing their shopping and housework for the first time
were apt to complain of numb tingling and usel f the fingers

Such compression I, of course, expecially apt to occur when the space
between the clavicle and the first rib is unusually narrow 1t is Indeed
doubted that compression can occur if anatormucal conditions are
normal Some attacks of acroparmesthesta are {t is suggested the effect
of costoclavieular compression from fatigue of the shoulder girdle
muscles, seen most often in muddie-aged women who continue to do
heavy work in & state of chronic fatigue Rest, and exercrses to improve
tha tone of these muscles, are often followed by reliel

Compression of the median nerve in the carpal tannel

This 13 the most probable dmgnoss, it is now believed 1f 1 attacks
of pamful paracsthesia are nocturnal, and there 1s little or no discomfort
dunng the day 2. paraesthesm affects two or more of the first four
diglts, but not the litle fnger

The right hand 1s usually the first affected in most instances the
disorder becomes bilateral tater Patients relate that they wake almost
every night, sometimes two or three times o mght, with tngling or
numbness in the fingers, accompamed by pain which may spread to the
palm and foreann They must pet out of bed and swing the arms, to get
reliefl which comes 1n about 10-30 minutes These nocturnal atiscks
often become more frequent and more severe as tre goes on

A few patients show wasting of the thenar muscles. In about one half
there is some blunting of skin sensation withun the medumn distribution
in the hand,

Compression of the median nerve 1n the carpel tunnel was first
descrited m 1947 ' A report on 40 cases submutted to operation was
published in 1953 % Its conclusions find support in later publicanons®
that complete refief in practwcally all cases follows division of the
transverse carpal ligament. The netve at operation has often been seen
tc:xt:ec;‘mprmcd bereath the ligament, and swollen for a short distance
a

1t eems farrly clear that the diagnoss is Justified if and only if pain
and paraesthesia have a strictly median distribution.

I Bealn, R o1 al. (1947) Lincer |, 277
Y Kremer M., 21 «f (195)) Lacer 1i, 0.
Dict, T B. S and Zadik, F R (155) Dris mwd. J., 1, 258,
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What causes compression in the carpal tannel 1s obscure. In a
recently published serles of 35 consecutive patients with myxocdema,!
26 complained of acroparaesthesia. Symptoms and signs bad & strctly
median distribution and usually cleared up wath thyroid treatment.
The suggestion is that the syndrome can be caused by accumulation of
myxocdematous tissue under the tramsverse carpal hgament.

MULTIPLE PERIPHERAL NEURITIS AND SUBACUTE
COMBINED DEGENERATION

One of the carliest complaints 1n aleoholic neunius 13 of tingling and
numbness in the feet and toes So 1t 15 in most other forms of muluple
penpheral nenntls {p 14]

Subacute combined deg fort 15 & condition of degeneration of the
posterior and Iateral columns of the cord, and of penpheral nerves.
It is associated with pernicious anaemta 1n the ruddi¢-aged and ekderly
There are two types the flaceld type In which peripheral nerve changes
predominate the spastic type in which there 13 more severe involvement
of the cord

The flaccid type is the commoner and may at the onset be indistn-
guishable from multiple peripheral neuntis The complaint 15 of tingling
end numbness 1n the feet, and to & less degree m the hands, with weak
ness and ready fatigue of the egs. On exammation, knee and ankk
ferks are not obtained In all cases the calf and plantar muscies are
tender Sensory ataxy soon appears, i an unsteady gait and clumsiness
of the fingers This picture in the middle aged and elderly calls for a
complete blood count, and posmbly gastric analyns The chnical
symptoms and signs of pernicious ansemis are often obvious but in
some Instances neurological sgns appear first, even before the blood
changes. An achlorhydna is an almost constant finding.

The dmgnosis may depend on evidence of cord involvement a severe
loss of postural sensibility and vibration sense, and the appearance of
an extensor plantar response Tender calf muscles with mgns of spinal
cord disease aro almost pathognomome.

Tho spastic type 13 referred to on p 215

PARAESTHESIA AND PERIPHERAL VASCULAR
DISEASES
The first symptom of sulden arterlal occhusior in a limb [p 43] is not
alwnys an attack of extremely severe pain the carliest indication may
be numbness and tingling. Not only should we examino arterial
1Marray ! P C and Sompaon, J A (1956) Laowery, 1, 1360,
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pultation as a routine procedure in all cases of sudden excruciating pain
in a mb but also In numbness and tingling of sudden onset especially
when associated with coldness and pallor of the extremity

Symptoms from arterfosclerosis obliterans [p 144] are nearly always
In the lower limbs usually for many months in one only Early
symptoms include, besides coldness of the hmb and weakness numbness
and timgling 10 the foot, and perhaps buming paracsthesia.

Thrombo-anglitls obliterans (p. 145] occurs almost exclusively in men,
between the ages of 25 and 40 Coldness and numbness of a hand or foot
is a common early complaint there may also be tingling and bumning
parnestheta

POLYARTHRITIS
CHRONIC POLYARTHRITIS

Chronic arthntis affecting two or more joluts 18 likely to be ether
osteo-arthntls or rheumatoid arthritis. There are many possibilities to
be consdered 1n the differentiel diagnosis of sheumatoid arthrits
recogmtion of polyarticular osteo-arthntis s relatively smple.

POLYARTICULAR OSTEO ARTHRITIS

This is & generalized ageing process 1n joints varying in degree from
joint to joint, and m some sufficlently marked to give symptoms.

It affects men and women but the type casc 1s & woman aged about
50 probably compluning of pein everywhere The hands are painful,
and many of the finger joints are now enlarged and have lost their
suppleness there are, or have been, episodes of pain in the shoulders
and back (referred from the apophyseal jownts of the spmne, often
affected) and thero may be complaint of pain i feet and knees

Serlous crippling is rare, and the general health 18 not affected, as it
is 1n rheumatord arthrith.

Tho hands difler from those of rheumatoid arthrins the diagnosis
an often be made solely from their appearance [p 123] The knees are
commonly affected and in severe cases hips, elbows, shoulders and

Radiology The X ray appearances are quite charactenstic but st Is
mporiant 1o know that old rheurnatoid joints may show secondary
osteo-arthritle changes. There will bo found ! diminution of joint
space, ustally asymmetrical 2. increased denmty of the articular
lamella 3 in the subarticular bone, irregular schross sde by side with
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local osteoporoms and perhaps cavity formation 4 osteophytes
{ria 51]

Laboratory Fiadings The ESR is usually normal, or only very
moderately increased. There are no changes in the blood prcture, or
blood chemistry

ma. 31
Osteo-arthritis kn the hand.

RHEUMATOID ARTHRITIS

This 15 a systemuc d one of the collagen d ——whose main
inmpact 15 on the joints The type case is a young woman, who at the
onset complans of tranuent pans 1n fingers, wrista, fect or knees and
of & fecling of stffness 1n these jounts at the beginning of the day wntil
use has restored a freer moveront. Jolnt pains may Iast only a day of
two but return after some weeks to stay longer and 1n time they retum
with a moro lasting stiffness and some joint swelling




CHRONIC POLYARTHRITIS 191

The joints of the hands are often the first to show signs of frank
arthritls at the same time the fect may bo tender and swollen in the
metatano-phalangeal reglon. The progress is often wrsts, tarsal Joints,
Lnees, elbows, and shoulders, in this order As new jolnts become
serzed, those first affected are more ckarly involved in the morbd
process, The appearance of the hands may be almost pathognomonic.
They ore affected symmetrically finst the proximal interphalangeal
Joints, then metacarpo-phalangeal, interearpal, and wrist joints, The
pale, dammy hands, with swollen fingers Intercarpal and wrist yoints
thrown 1n high rehief by muscular wasting, and with ulnar deviation of
fingers and wrists from uneven muscular spasm, are very charactenstic.

Any typreal rheumatoid joint feels soft and douphy in regions where
the capsule 15 palpable usually the amount of synovial effumion is not
large, the swelling beng more synovial thickening and a gelatinous
exudate Sometimes & peoetal enlargement of the bone ends contnibutes
to the jount swelling. The overlying skin 15 neither red nor hot, for the
affection is esyenpally chronic.

Painkess subcutancous nodules, sometimes mobile but more often
fixed to decper fibrous tissues, may appear over bony prominences
dunng the course of rheumatoid arthrts, They are most often found
over the subcutaneous border of the ulna, within an inch or two of the
okecrancn. Most of thete nodules seem to be permanent, ot at least to
petsist for many years—an contrast to those of rheumatic fever

Tke constitutional nature of rtheumatod arthnitis 1 seen In the almost
constant disturbance of general health, This vanes considerably in
degree. When the discare bs active there are symptoms of anacmua, loss
of weight, and bouts of intermuttent pyrexia, the temperature nising to
99-100° F in the evenings.

Early in the illness spe ission Is lasting from a
few months to tevera! years it occurs in about 25 per cent of untreated
cases. But once weil establshed the disease may progress relentlessly

Disense of the Eye in Rbexmatold Arthritls Uvertls 15 very un
common 11 rheumatoid arthntls, in contrast to its comparative
frequency m aukylosing spondylitis and in Rester s digense

In 1933 5gren desenbed a rare syndrome—since known 83 Sjogren s
syndrome—of rheumatold arthritls and keratoconjunctivitiy sicea, and
at tunes rhinitls and pharyngitis sicon and gastno anacidity The patient
complans of dry sore eyes, dry nose and mouth, and hoarseness. The
salivary glands are enlarged

Radiology Early in the discate thero may be no demonstrable radio-
logical changes in the affected jouts, cxoept voft tssue swelling seadily
seen m the films, But often there i a peneral osteoporosis of phalanges,
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metacarpals and carpus and ths is very charactenstic, In the estab-
Lished disense this rarefaction Is constant the 3 zones of varying bone
density of a normal phalanx or metacarpal become almost umform.
Early there may be found slight loss of joint spece. Not until later do
erosions of the articular surface and the marginal areas appear Cystic
areas may be seen in the subchondral region [F16 52) All these changes
are progressive.

There are no osteophytio outgrowths, except in the advanced disease
where secondary osteo-arthntic changes have occurred.

Laboratory Findings The E.S R. 15 always raised If it does not show
at least a moderate nise, & diagnos:s of rheumatoid arthritis 1s 1mprob-
eble By the Westergren techmique the upper Limit of normal is 3 mm.
in 1 hour 1n men, and 7 mm in women. But in clinical practice these
figures are too low errors will be avolded by regarding an increase to
10 mm. in 1 hour in men, or 15-20 mm in women, as yrumportant and
probably transient. Only a figure above these should be taken 1o be &
significant increase up to 35 1s considered moderate, 35-75 marked, 20d
above 75 very marked

Alteration 1n the pattern of plasma protens, determined by the paper
electrophoretic method, occurs in rieumatord arthntls. Bat so 1t does
in all the collagen d and many lated conditions 1t is therefore
of Irttle dlagnostic value. There is & dectease tn albunun, and ap mcrease
1 the &, ay, and y~globulins and in fibnnogen. There 15 thus 2 reversal
of the normal albumin/globulin ratio The increased fibrmnogen Is
considered to be largely responsible for the ralsed E-S R, Natural
remusion, and chaical improvement under steroid therapy are ssso-
cated with return to a more normal protem pattern.

Ansemrz of a hypochromic and normocytic type 1s very common, the
degree varying with the activity of the disease.

There 15 no specific Leboratory test for thenmatoid disease but the
sheep cell agplutination test (the Wasler Rose test) may be hefpful In
rheumatoid disease thero is 1n the serum a factor in relatively high titre
that agglutinates sensitized sheep cells—t e sheep erythrocytes suy
pendedina non—n?g]uunatmg amount of ant: sheep erythrocyte serum.

A recent report? gives the following information In defimte rheama-
tord arthritis the test was positive 1n 87 per cent. of cases when typseal
rheumatoid nodules were present it was pontive in 100 per cent. of
males and 1n 92 per cent. of females In rhewmatard arthritis of kess than
one year s duration (when a dignostic test 15 most needed) 1t was
posttive 1 70 per cent. In juvenile rhenmatold arthritis only 40 per cent.
were positive. In both systemic Jupus erythematosus and systemtC

Kellgren, J H eral (1959) Briz. med T, 1, 523
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sclerosis 41 per cent. of cases gave a positive result. In many other
condutions—c g. osteo-arthritls tuberculous arthntis, Reiter s duiscase
rheumatlc fever and ankylosing spondylitis—positive results occur but

the percentage s very low
At umes aspiration and examinauon of synoval effusion may be of

na. 52.
Advanced rheommtold srthrithy in tho hand  bono of pormal demaity
ahown above.

some help Joint fluld for the laboratory should be collected 1n thres
containers 1 a sterile tube for bactenology 2. an oxalated tube for
cytology 3 a plain tube for chemustry

Effotions of trauma and of osteo-arthritls show = total cell count of
much below 10000 per c.mm -—often below 1000 and a differential
count shows a pr of feers. The exudate of

mﬂw of any infective arthntis shows a total count
pully per cmm., and characteristically polymorphs

H
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Cytology of the effusion may therefore help to distinguish & mon-
articular rheumatosd arthntis oftho knee from Lraumam: synovitls it is
of no help 1n dist} hing rh id and tuberculous arthritls.

Biopsy of ly'novml membrane may show pathognomonic hustologcal
features. The tissue 15 swollen and hyperacmic the swellmg mainly due
to an abundant granulation tissue though some of it represents an
increase in size of the synovial villi, and a new formation of numerous
secondary villl, The granulation tissue shows the changes of any chronic
nflammatory process—numerous [ymphocytes, plasma cells and fibro-
blasts 1n & matrix of newly formed connective tissue fibres and numeroos
capiliary vesscls—and m addition a number of focal collections of
Iymphocytes 1n closely packed clusters.

Biopsy is perhaps most helpful in excluding tuberculous infection.

Differential dis is In blished rk old arthritis

No difficalty should anse in recognizing typical rh d arthrrtis.
Osteo-arthritis, with which it was once confuscd, is casily distinginshed.
It can, sometimes kegrimately be confused with

1 Other causes of deformed hands and trophic changes In the hands
[pp 56 128]. In this group I may mention sclerodactyly (acrosclero-
derma) In the begioniog this discass can very easily be mistaken for
rheumatold arthntis it occurs most often In young women, and very
often at tho onset Is associated with Raynaud s phenomenon. The first
complaint is of aching swollen fingers, which have Jost their suppleness,
and of blanching of the fingers Probably 1n most instances sclerodactyly
13 for some thme treated as rheumatoid arthritis, but a3 ime goes on, the
skin of the fingers, and later the back of the hands and forearms, 13 seent
to be tight and unwrmnkled like tightly stretched parchment. Swolken at
first, the fingers become thinper from loss of subcutancous fat and
trophse changes such as cracked nails, fissures and small ulcers appeat
on the finger tips.

There 13 & flexton deformuty of the fingers with radiologically normal
jou:u n umc the fingers become very stiff perhaps completely fixed.

neous nodules of cakefum form on them, occasionally
cxn'uding through the skin.

The pethological change in the skin is a loss of the normal structure
of connective tissue collagen fibres, which are gradually replaced by &
dense fibrosz.

2. Other types of polyarthritis The hands of chronic polysrtscular
gout may superfically resemble those of rheumatoid arthotis but
(i) jont swelling is harder and more nodular (ii) there is Little muscular
wasting and no ulnar deviation (Hii) pen-articular tophi may be present
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(i) there Is probably a history of acute cplsodes in the foot (v) plasma
unc acld i increased (vi) X mmy films may be suggestive [p 126)

There is reason to believe that chronic polyarthnus ossociated
with gonorrhoea, which may resemble rheumatold arthrtis, ls, at least
in most instances, Reiter s disense [p 207]

Two or more joints may be affected by o typical tuberculous arthritss,
but this Is rare, If a polyarthntis appears in o patient with a tuberculous
lesion, or a history of tuberculosis, a synovial biopsy is probably
indicated It is wise to pet X ray films of the chest in every case of
supposed rheumatoid arthritis.

Diagmosis at the onset of rhemmatold arthritls

The real dingnostic difficulties occur 1 before the appearance of
frank arthntis 2, when the onset course, or joint pattern of rheumatoid
duense are atypical.

Artkralgia witkont Physical Stgms This is likely to be of serious
significance m young people. Later In life 1t may be merely a symptom
of that type of lar rh d with anxiety neuross,
Ewﬁh chronic fatigue endocrme disturbances, or chronic taxic states

4]

In the young remember three important conditions

1 The pre-rhnumatold state 1he onsct of theumatowd arthritis before
the appearance of frank arthritn. The transtion from arthmlgia to
recogmuizable arthntis 13 gradual Before the appearance of typical jomnt
signs diagnosis may not be possible. Arthralgia s particularly common
a3 2 prejuds to the rheumatord polyarthntis associated with psorians.
AnE.SR.,hmogJobmaﬁmaﬂon,demyﬁlmxofﬂmhandxmy
be helpful.

2. The pre-spondylitic phase of ankylosing spond)litis Arthralga 15
one of the severnl modes of onset of this disease [p. 87] For all
adolescent and young adult patients, especially males, complaning of
recurrent arthralgia, X ray exsmumation of the sacro-iltac joints should
bo a routine procedure Candidates for ankylosing spondylitis can be
pecked out infallbly

3 Subacute rhewmation. The wunportance of its recognition
mmn.thatilmrﬂnthnnnnhnbmtytomdnkurhcumﬁcfevt o

Vaynmpnlnsinﬁmbamdjolnnmrlummh.nzymcommon
in the lower Limbs, cspecially behind the knees [p. 170].

In o child obviously out of bealth—pale tired and sleeplng badly—

who has « rapid pubse, a dilated heart, and a cardiac bru the diagn
nobﬂouThneclﬂld:mhavem:rhmmﬁcwdin: o
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Soit1s in a child who though apparently in good health, shows clear
evidence of old endocarditi—an aortic diastolic bruit, or a pre-
systollo apical bruit, or a systolic apical brmit conducted well out into
the axilla.

In o child out of health with no heart signs, it is wise to make s
provi 1 diagnosls of subx rheumatism, especaally If he is subject
to recurrent sore throats, if there 13 & hypochromic ansemus, and if the
E.S R. 11 raised,

Monarticular Oxset One knee may be the only jolnt showing signs
of arthntis at the onset of rheumatold disease. It may remain mon-
articuler for many months, but other joints usuaily become mvolved
within a year The diagnosts Is consldered on p 154

I have nover seen rheumatoid arthntis remain monarticular for more
than a few weeks 1n any other joint.

Acute Febrile Onset In rheumatold arthritis an Intermuttent tempera
ture naing to 99-100° F in the evenings s quite common and some
paticnts are prone to bouts of more severe pyrexia.

Less commonly the discase begins abruptly as a severe febrile sllness.
A remittent temperature rinng to 101 or 102° F lasts for 3-6 weeks and
slowly subsides. Jount pain s apt to be severe. When the acute illness
subsmdes, the features of a typlcal chronic or subacute rheumatold
arthritis perust,

Clinjcal signs of endocarditis are never found, and there are no
clectrocardiograph changes

It is usually confused with rhenmmatic fever Mnny other duorders,
however including some of the other coll may b
it much more closely they are considered in the following section.

ACUTE FEBRILE POLYARTHRITIS

The differential diagnosis is
Acwte rhewnatold arthritis
Rheumatic fever
Other cawses of polyarthritls m.igrmu aflerglc jomt reactiont
erytheme nod purpuma r acute polyarticular

gout ukceranivo colrtis

Collagen diseases systemlo lupms erythematosns polyartering
nodosa diffuse scleroderma dermatomyouttis

Hypertrophic osteo-arthropathy

Infective arthritis gonococcal dysenteric memmgococcal  bru-
cellar

Relter 5 disease
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RHEUMATIC FEVER

The type casc s a child 7 or B years old, taken suddenly iIl with fever
and joint pains though the first attack may come at any age from 3 to
30 years.

A sore throat often precedes the illness usually by some 10 days or
more. With the onset of fever a knee or an ankle rapidly becomes
swollen, red and exquisitely painful Next day the inflammation may
be subsidmg, only to start acutely 1n perhaps a shoulder and a little
Lager & fresh jount is stncken with the same palnful swelling. An affected
Jolnt returns to normal in at most 2 wecks no permanent stiffness
remamnng.

The temperature mns & remittent or intermittent course, rarely
passing 102° F., for 3 weeks or more. Anaemin quickly develops.
Physical signs indicating endocarditis or more rarely pericarditis, may
appear at any time, often at the beginning of the second week. Rheu-
matic nodules, from & pin head to a pea in size, may bo discovered on
the scalp, or the margin of the scapula or ulna, or on other bony

prominences
A febrile iliness eannot be rheumatic fever if pain is confined 10 one
Jolnt

One may of course have to deide at once on the possibility of acate
osteomyelitls it may be unwise to walt a few days to establish the
pensistence or migratory character of the jolnt reaction. In osteo-
myels maximum tenderness 1 found on percussing the bone of the
mfected area. But when in doul, antiblotic therapy i started at once.

Afebdlellbrfnmatberhamndcfmr{[pabxhajoburmm
severe for more than a few days

Many cases of acute rheumatoid arthritis have been so confused.

The fitting polyarthntls of rheumatic fever one joint being attacked
&3 another subsides, the reachon being of short duration—a few hours
toa few days—and subsidmg with no joint damage persisting, Is seen in
A mumber of other disorders. But this 1s not & source of much diagnosto
difficulty Rheumatic fever is moro commonly confused with some form
of acute febrile polyarthritis not showing a vagrant character

The most important diagnostic characters of rheumatic fever are

1 Madmum fmed {n children and adob

2. History of previous attacks,

3 Family history of rheumatic fever

4 Tonullitls some 10 days before the onsct.

5 Subsdence of arthrius within about 48 bours under full doses of
nalicylates




198 POLYARTHRITIS

6 Sub dules on bony prom# but these occur only
1n children, and may be absent.

7 Heart signs indreating endocarditls appearing at the beginnmg of
the second week.

STILL'S DISEASE

Thus 15 now believed to be rheumatoid arthritis in chikdren most
cases begin in the first decade. Sometymes 1t has an acute febrile onset
with severe joint pain, and in these cases there may appear [ympba
denopathy spl galy a lar rash, sub nodules on
bony prominences and, exceptionally signs of carditis, It 15 not surprs-
1ng that an acute febrile case is often mistaken for rheumatic fever
But there is one very important difference the polyarthritis of Still s
disease never has a vagrant character The jolnt inflammation is endur
ing, and does not subside as another foint is attacked

More often the onset 13 insidious Sometzmes it is monarticular tbe
common mustake then 13 to dlagnose tuberculous arthritis. The child
loses weight and looks ill, and a typical rheumatoid polyarthntis
develops. Anaemia Is constant the E.S R.is always raised the Waaler—
Roso test is usually negative The prognoss is better than in adults 1n
many cascs the disease becomes inactive, leaving a very varlable degree
of joint damage.

OTHER CAUSES OF POLYARTHRITIS MIGRANS

Allergic Disorders Thess include serum sickness, gant urticaria, drug
oedema, and are assocuated with joint reactions of thus type.

Pxrpara Rhexmatice. This is no longer considered to bo related to
rheumatic fever It occurs in esther sex, aged 10-30 years. Successive and
extensive crops of purpunc spots, anywhers on the body but especially
on the lower hmbs, are panied by a migr y severe poly-
articular arthralgla, sore throat, and fever

Erythema Nodosion. This affects females more often than males, aged
10-30 year. It 13 chamactenzed by successtve crops of peinful, red,
tender and sub »us nodukes, usnally oval and perhaps
several centimetres in length, They come most often on the Jegs, Jess
commonly on arms and hands. The nodules do mot ukerate they
volute in 10-14 days Successive crops contmue for 2-6 weeks

Vagrant arthmlgis, or polyarthritis resembling that of rheumatic
fever is common at the onset, and may precede the erythema nodosum
by & few weeks. There is a continued pyrexia, 100-102° F., with sweating,
mmalaise and sore throat.

The ESR is found mcreased, often considermbly in all cases it
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returns to normal as the erythema nodosum subsides The joint reaction
subnides completely

The okd hypothesis that erythema nodosum is & manifestation of
erther tuberculosis, or rheumatic fever is no longer accepted It is often
found associated with an upper respimtory infection by B-haemolytic
streptocoedd but there is no very good evidence that this is 2 causal
assoctation, The current opinion Is that it {s a hypersensitive reaction
to one of a number of Infectlons, drugs or other allergens

One chearly established nssociation 1s with sarcordosis.

The main enteria for the diagnosis of sarcoidosls are

1 Biopsy of skin lesions, or affected lymph gland. Typically there s
a penenal lymphadenopathy  Skin lesions—firm, brownish or bluish
noduksonface,arm orback, oron thehandsat theinterphalangeal joints,
or & duffuse infiltration on the face—are present 1n about 50 per cent.

2. The hveim test an Intracutaneous injection of an emulsion of a
sareoud skin nodule is followed by a speaific cellular reaction resembling
sarcold trisoe.

It hns been shown recently! that erythema nodosum Is frequently a
manifestation of sarcoldosis In 24 of 27 cases of erythema nodosum
James found bilateral enlargement of hilar glands. In all evidence of
sarcordosls was obtained by 2 positive biopsy or a positive Kveim test,
or both. He points out that at the onsct of erythema nodosum careful
examination of the skin may reveal sarcold lesions, which may subside
within & week biopsy which may establish the diagnosms, should
therefore not be delayed

The conclusion from this and other work 13 that a more extended use
of the Kveim test, {n additlon to blopsy when possible may show that
sarcoidosls s the usual cause of erythema nodosum (but see below under
ueerative colitls )

Ths appears to be a form of sarcoidos:s in which the prognoss, with
Do treatment iy good jn James s series, hilar adenopathy disappeared
after & year in 64 per cent. and after 2 years in 90 per cent.

Ulcerative Colitis. A migratory polyarticular synovitis resembling
that of rhoumatic fever may accompany ukeratve colitis the frequency
of this complication has been recorded in various reports as from 4-22
P<T cent. In & senes recently published,? 1t is shown that remismons and
FecaTEnces may occur over many years the arthntis usually remitting
with the colits, and following an exacerbation of bowe! symptoms
Rendual foint damage is uncommon, but may occur when it does, 1t
fesembles that of rheumatold arthritls.

L Jimes, D G, 11 of (1956) Lancer H, 210.
Bywttern, E.Q L, and Acsell, B M (1938) Asr. rkewm. Dus., 17 169
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It is comparatively common for erythema nodosum to accorpany a
recurrence of this polyarthntis migrans,

Acxte Polparticalar Gomt This is very rare. It 1s & succesnon of
attacks of acute gout In & number of joints e.g. first in & foot when this
15 subsding, or shortly after subsidence o knee 13 attacked then an
elbow and 50 on. Successive attacks may continue for about 3 months.
There may or may not be a moderate pyrexia

Acute polyarticular gout occurs at an older age than rheumatic fever
—above 35 The special disgnostic features are given on p. 118

The arthritis of polyarteritis nodosa and of acute dermatamyvsitis
and of some acute infective diseases may also bave this vagrant character
[see pp 202, 204 206].

COLLAGEN DISEASES

The collagen diseases are so-called because fibnnoid degeneration of
conneetive tissue, in any or all of the systems, is a histopathologial
feature common to them all. Another Imk is that they are all to some
extent suppressed by cortisone. As well as rheumatic fever and rheo-
matoid arthntls, the group includes the followng diseases.

Systemuc lupus erythematosus frequently resembles rheumatord
arthritis 10 closely ns to sugpest that rhenmatold arthntis may be 2
benign form of systemic lupus. Arthntls similar to that of rheumatoid
arthntis may occur m polyartentis nodosa, but 1t is far less promunent
than in systemic lopus Dermatomyositis and diffuse scleroderma can
as a ruke be still more clearly distinguished from rh nd disease.

<

); ic lupas eryth

ystemlc lupus erythematosus 20 years ago was a ranty today 1t
scems not uncommon—but this may mean smply improved dugnosis.
One of the most important recent reviews s that of Hill' in the
Lurmician lectares of 1957 and I am lacgely indebted to thess papers for
the following information.

Modes of Orset The case may be imtially bemgn or inttially malg-
pant. The benign form 1s usually an arthritis of the rheumatoid typs,
or much less commonly chronic discod hipus. The two combined
suggest that the patient is near & malignant phase.

The commonest mode of onset, m either case, 15 with joint symptoms
a vagrant arthralgs, & polyarthritts resemblmg that of rheumatic fever
or an arthritis of the rheumatodd type either chronre or acute.

Many cases arc indistinguishable from 1h id arthritls wntil
30me unusual feature appears that suggests revision of the diagnasis. A
patient of mme a young woman, had a severe polyarthrns of the
LHL L C. (1957) Brk wed. J., 8, 635, TI5.
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rheumatosd type with typleal rhe id sub dules and
she developed severely painful deep uleers on her legs She was therefore
tested for the L.L. ccll phenomenon, and this was positive,

In & case of apparently typical rheumatold arthritis the following
should suggest that the correct diagnosis is systemic lupus erythe
matosts

1 the derelopment of severe constitutional symptoms

2. a persisung high ES R when the joints are quiescent

3 chrone ukeers on the legs

4 evidence of involvement of other systems

() leucopenia  thrombocytopenic purpura.

(ii) pleunsy chronic Interstitial preumonitis  pencardial effusion
(it)) enlargement of lymph glands, spleen or hver

(i) renal damage,

Of these ominous signs probably 1 and 4 (iv) arc the most common.
4D 15 especlly disconcerting 1f the patient has had gold treatment &
mistaken dlagnosls of toxic agranulocytosis 1s very probable

About 80 per cent begin wath joint symptoms the rest with fnvolve-
ment of some other system,

Hill has shown that the well known chromc drscord lupus erythe-
matosus, with its charactenstic butterfly wing pattern on the cheeks, 15
cpable of systemic spread—though the nsk is small

Pleuntc pain ks a frequent early symptom from a pleunsy usually
dry or with only smal} effusion

bocytopenie purpura indrstinguishable from the idiopathic

m2y precede by months or years manifestations of systemic

L”;'t"; seems probable that in such instances the purpura was the first
upus,

Coarse of the Disease A malignant phase which may mark the oniset,
or follow benign symptoms, {s one of scvere febrile constitutional

ce. Tn most cases there Is & polyarthrits which may be severe
224 1n addition one or more symptoms and signs of involvement of
Hoodl)ﬂum for Instance pleurisy pericarditis, Increasing anaemia or
20d dysctasia, A rash—an erythems on face, chest hands, forearms,
indeed anywhere on the body—appears at some time during the
course of the fliness 1n approxumately 50 per cent of cases Renal damage

‘enous uraemia is A common terminal event. Neurologieal and
f:“?dmtnc Symptoms are common severe anxety depression, hallu-

Loms, mental deterjoration convulslons, polyncuritts, hemiplega,

bave afl been
wreat r::crdcd Enlargement of lymph glands, spleen and liver
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80-90 per cent of patients are females the maximum age incidence is
between 30 and 50 years,

A remussion for a year or more 1s common and some patients have
more than one. But the prognons even with sterold therapy 1s bad. It
would scem that not more than about 50 per cent. are alive 4 years after
the diagnosis is made Many dic within a year

Laboratory Findings The diagnostic criterion is in many instances the
L.E. cell phenomenion The L.E. cell 13 2 polymorph distended by a mass
of homogeneous hyaline material which 1t has engulfed. Ths is so big
in relation to the polymorph that & nm only of cytoplasm 1s keft, and
the nucleus 15 compressed aganst the margin of the cell [F¢ 53] LE
cells are formed after removal of blood from the body The phenomenon
occurs also if plasma from a patient with systemic lupus is added o
normal blood a substance present in the plasma peculiar to systemic
lnpus is responsible for the production of these homogencous masses,
but the nature of the change 15 unknown. A recommended technrque is
to defibnnato 510 ml of whole blood, transfer to a Wintrobe tube,
incubate 23 hours at 37° C., centrifuge and examme the bufly coat
L.E. cel! formation 1 probably specific but negative results may be
obtained in clinically undoubted cases.

Angemia, normocytic and normochromle, is common. Most cases,
but not all, show a polynuclear leucopenia A reductlon in the platelet
count is fairly common.

The E.S R.1s considerably increased usually about 50 mm 1n 1 hour
Almost invanably abnormalities are present in the plasma proteins
red 1n the albumin/globulin ratio & shight nse in a, and 2 big ns¢
in y-globulin, shown by electrophoresis.

Polyarteritls modosa

This discase is rare. In a recent survey! records of 111 histologically
proved cases of polyarteritis in 9 teaching centres in Britain from 1946
to 1953 were found 96 of them were submitted to apalyns Much
of the following information comes from this report.

It occurs most commonly in men  the age mcldence shows & steady
rise to & maximum m the 7th decade.

The mortid changes affect small and medium sized srteres &
multiple focal necross followed by reactive cellular infiltratton. Arteries
in any system may be involved tho clmical picture 15 therefore apt to b
beterogencous It is this odd buarre picture that may suggest the
diagnosis 1t may be hard to think of enything lse that could explaln
the pecubiarly diverse chnical findings.

Ross, C. A. (1957) Brut seed J, H, 1148,
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As a rule the diagnosls In life is suspected not proved It can be
proved only by histological examination of affected tissue this is
sometimes possible by skin or muscle biopsics Muscle pain and tender
ness i3 a common Initlal symptom in Rose s scries polyarteritls was
demonstrated by muscle biopsy in 40 per cent of cases The skin lesions
that may sppear are purple motthng in the distal parts of arms and
kg tender punched-out ulcers sub nodules or superficial
ppuks.

A constitutional liness Is prominent at some stage in all patients
Chanacteristically this is a painful pyrexia of unknown origin and ina
mmonty the plcture 1s one of acute febnike polyarthnitis, The ESR 18
high. There is a leucocytosis of 20,000 or more but no discoverable
mfectrve apent.

LE. ctib—dlagramematic. (a) amorphous msam
hp-u:dby-nrw:,phu (b) phagocytests ofan
L)

The pain ts often abdormnal from ukeration of the alimentary tract
bat it may also be from arthntls, polyneuritis, or polymyositia. Ross
found joint symptoms in 27 per cent. 7 patients had a polyarthntls
Indyty ble from rh d arthritls 2 had typical hypertrophic
osteo-arthropathy

arthritls of polyarteritls nodosa as & ruls Is cither e polyarthnus
migrans Like that of rheumatic fever or it much more closcly resembles
themmatold arthrius. Like both, it is suppressed by cortisone incom-
Patible with both are the many symptoms of systemic polyartentis.

In Rose s series 32 petients had respiratory iliness which preceded
the onget of systemic polyarteritls, usually by less than a year byt
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occasionally by more. They suffered from asthma, or paeumoais, or
chronic bronchitis almost certainly manifestations of the specific
pulmonary lesions of polyartentls. At autopsy severe morbid changes
resembling those of tuberculosls—fibrosis, nodular and caseons Jeslons
—are found but tubercle bacilli are never demonstrated, while poly-
arteritis may be.

The larger group of this serics remalned free from pulmonary
tnvolvement.

Renal involvement, shown by proteinurla, microscopfc haematuns,
granular and hyaline casts, is common and renal failure is a common
cause of death. Hypertension develops as & sequel of renal polyarterits
and death may come from heart failure In the group with pulmonary
Ieslons death 1s more often from the lesion In the Jungs.

Diffuse scleroderma

Some women with sclerodactyly quickly develop diffuse scleroderma
the connectrve tissue disease becomes generalized. Men are abo
affected, and some reports say more frequently

An inrtial oedema of hands, forcarms and face gives place to scleross
of varying degree sometimes the Jower hmbs and trunk are also
affected It may be only a loss of the normal wrnkling of the face that
is scen the textbook picture of » smooth-skimned expressionless fact,
with a thin tight ipped mouth not opening as it should, and cyes not
shutting as tightly as they should, is an advenced stage Not only does
sclerosis spread m the skin there 15 a progressive systemic scleross that
may affect all connective tisue structures, Symptoms may therefore
come from any of the systems.

The diagnosis is based on tho spread of » localired scleroderma of
hands and feet, and the appearsnce of systemic symptoms. The change
is gradual and 1s often assocated with a low grade fover malaise, Joss
of weight, arthralga and myalgia. The painful joints, however can be
distinguished from those of rheumateid arthrits.

The morbid change may affect skeleta] muscle, causing pain and
stiffcess. A myocardul fibrosis may bo responsible for myocardul
falure Lato in the disease X ray films may show & diffuso pulmonsry
fibros:s In tho alimentary tract thero may bo a patchy fibrosis of
mucosal and muscular layers from the ocsophagus to the sigmoid amd,
it mey be, phageal, gastric or duodenal ulcers. Invol t of the
ossophagus and alimemtary tmct gives an important mdiologicel
dugnostic nign loss of the normal ocsophageal peristalsds shown by &
barum swallow and extreme sluggishness of gastro-intestinal move-
ments. Evidence of repal mvolvement msy also be found. Daffus
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calamoss is at times observed caleium deposits on fingers, clbows
patella, shin, and other parts subject to pressure

Diffose scleroderma 15 usually fatal but its course may be very slow
Death may come from cachexia, renal or myocardial fallure or
pulmonary complications.

Laboratory Fiadings These except for skin and muscle blopsies are
not diagnostic. There is a mild anaemia and & moderate leucocytoss
There & the reversal of the albumin/globulin retio common to the
collapen diseases

Acxte dermatomyositls

Ths collagen duease is chiefly mamifest by a diffuse myoutis
The carly symptoms are fever and malaise, myalga, and a vagrant
arthralgia, It resembles theumatic fever but there Is no response to
saliylates, and the diagnosds is supgested by features incompatible with
ths disease,

It affects females more often than males, and not unrcommonly occurs
in children,

Usnally there Is muscular weakness and tenderness and often this
affects particularly the shoulder girdle muscles, with resulung difficulty
1 rasmg the arms above the head. There may be facial oedema early in
the dsease and it may further resemble scleroderma in localized
fibrote skin leslons. On the face these may be a butterfly erythema
resembling that of lupus erythematosus.

Biopsy of skin and muscle leslons is of considerable diagnostic
vatue If evidence of myositis and of the skin changes of scleroderma are
obtained  Other Iab y findings ia, shght leucocytoss,
Incteased ES.R., reversal of the albumin/globulin ratio alb and
casts m the unne—are of bittle help

The duscase 15 usually fatal withln a few years,

HYPERTROPHIC OSTEO ARTHROPATHY

This 138 syndrome of 1 clubbing of the fingers and toes 2 chronic
Penostitls at the distal ends of the long bones 3 arthritis.

The arthritis can canly be taken to b theumatoid arthnbs. Joumt pain
Mwmdﬂngandr&rlacdmmmtmnumuvuy
¥vere, and the overlymg skin is warm and tender with a brawny
ovdema. There may be # low grade pyrexia and the ES R. 1 Increased

"h important o recognuze tt, for it can be the first manifestation of

carcinoma. It may progress to a crippling degree before lung
Mhruspeacd_lthwimtogachmﬂdioplphmuﬂm
bought 10 bo thenmatold arthritis.
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This triad is almost always secondary to some chronwc disease else
where, usually 1n the lungs. Notably it complicates suppurative con-
ditions, such as bronchiectasis, fung abscess, and empyems. In recent
years there have been many reports of ity association with bropchdal
caranoma, which now seems to be the commonest underlying disease.

There is said to be & difference between cases secondary to chronk
suppuration and to lung tumour 1n the former symptomless clubbung
comes insidiously and the arthritis is mild in the latter all symptoms
are much more severe and rapid in ther development

The syndrome occurs commonly and often severely mn cyasotic
congenitel heart disease and 1t has been reported 1n such disparate
disenses as Hodgkins dusease affecting medimstine] glands, aortic
ancurysm, liver abscess, ulcerative colits, Idiopathic steatorrhoes,
chromc ntestinal nfectlons intestinal new growth, and polyarterts
nodosa.

The joints chiefly affected are ankles, knees, metacarpo-phalangeal
jolnts, wnists, eTbows, According to recent reports, the condition is often
treated as one of rheumatoid arthntis for as long as 12 months before 2
neoplasm 15 revealed by X ray examination of the chest. The course
varies with the pnmary condition there may be exacerbations and
remissions.

When & severe polyarthntis dominates the clinrcal picture diagnosis
may be very difficult. Pointing to its true nature are clubbing of fingers
and toes, and the X ray appearances of perlosteal new bone sheathing
the shafts of the long bones in the region of the distal epiphyses. The
film may also show porosis of the subarticular bone.

It is a strange duease, the pathogenesis of which is quite obscare.
Complete relief of the arthritis very quickly follows operative removal
of a Jung tumour Patients Jong stricken with severe pain may withm a
fow days have normally functioning joints again. X may abnormatites
clear up also, though more slowly Not omly ths symptoms are
promply and completely relicved by sovering the vagus on the affected
nde.

ACUTE INFECTIFE ARTHRITIS
Acxte gomococcal mthritls

This disease, very upcommon sincs the advent of antiblotics, begins
2 or 3 weeks after the onset of acute gonorrhoea. It may be monarticular
but two or three jants together may be affected the joints becoming
wv’etelypmn!thot,rcdandmumThcrwdhnguduetanconddzr
able perrarticular oedemms, and a blood-stained turbid synovial effumion.
Itisan acute pyog; flammation the gy can bed: rated
in the jount flnxd.
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Acxte meningococeal arthritis

This may occur dunng the course of cerebrospinal fever, soon after
tnpeal symy have subsided 1t is a pyogenic joint infection by
the meningococcus tending to leave considerable joint destruction and

ankylosis,

Bracelosis (MALTA TLVER UNDULANT FLVIR)

Endemic 1in Mediterranean countnes, but rare tn Bntain There 1s an
usidions onset of pyrexia, headache, and profuse sweats The tempera
ture rises to 103 or 104° F., and the course is a continued fever with a
wave-like temperature chart—pyrexia for several weeks, subsidence a
second wave of pyrexia bnefer and less severe, and 30 on for some
3 months,

Severe arthralgia is an almost constant complaunt 1n some cases
arthritss, often v bling the rh id type, 15 the prominent clinical
fature. The joint reaction, however 1s often migratory In any con-
tuved fever with migratory Joint reactions or frank arthritls, disgnostc
agglutination tests with Brucella aborrus and Brucelia melitensis should
be camied out the result of one test 1s not conclusive, but a rising titre
is dagnostic.

REITER'S DISEASE

Atnad of non gonococcal urethntls, polynrthritis, and conjunctivitis
followmg bacillary dysentery was deseribed by Reiter in 1916 About
the same tme, cases of venereal origin werc obscrved

1n the last few years it has become sncreasingly clear that the syn
drome may follow gonorrhoea Indeed that the wsual type of arthritls
that follows gonorrhoen 1s indistinguishable from that of instances of
Retter § disease following bacillary dysentery

We thould now be rel to dlagnose g 1 arthritls unless

1 the gonococcus Is demonstrated in the synovia! effuslon

2. the type of jont reactlon is frankly pyogenic

3 1t promptly responds to penicillin.

1t seems probable that the venereal form of Relter s disease 1s due to
“‘Mmlgmt.pombl‘ynwnu, ciated with the g ma
mxed fnfectlon. True gonococcal arthritis has been seen only very
nrely since the advent of antibiotles.

Clin'cal Featares The diagnosls rests on the association of & poly
uribritls and a non-gonococcal urcthritls, or evidenco of prostatitls it
denves support from the occurrence of conjunctiviis, or intis, or a
sriklng skin disorder called keratosis blennorrhaglca. Recent figures
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for the incidence of these are conjunctivitis 40 per cent., uveitis 10 per
cent., keratosis blennorrhagica 10 per cent.!

The following information 15 derived mainly from the accounts given
by Harkness,* Ford® and Csonka.¢

Women are rarely affected. Csonka s study Is based on 185 patients,
182 male and 3 female with Reiter s disease who attended 2 venereal
disease clinic (there is a much higher incidence in women in the post
dysentenc cases) The maximum age incldence s 2040

Many attacks are closely associated with gonorrhoen. It Is often found
that gonococd diappear from the purulent urethritis afier penicillin
treatment but that a residual non-specific urethntls s left, followed by
arthnitis which is unaffected by pemicilin. In some instances infechon
may be revealed only by Ing secretion ob d by prostatic
massage. Mason records that, taking 10 pus cells per high power fiekd
as the entenon, chronic prostatitis was found in 95 per cent. of Rerter s
disease and in 33 per cent of rheumatord arthntis but the incidence of
chronlc prostatitls in normal males has been reported as 20-25 per cent.

The gonococcal complement fixation test is postive in about 80 per
cent. of patients after gonorrhoen. If therefore a patient showing
polyarthritis of this type has chromuc prostatitls, a postive gonococeal
complement fixation test would strongly support the conclusion that
this was venerea! in origin.

The joint discase Is & polyarthritis of acute or subacute onset, witha
tendency to several relapses at very vanable intervals. Attacks arc of
1 12 months duration, usvally about 3 months, and subude spontane-
ously They may recur over many years. The main impact 1s usually on
the jomnts of the lower imb Small jomts of the hands may be lnvolved,
as also other jounts of the upper llmb so may tho sterno-clavicular
acromio-clavicular and manubrio-sternal jolnts. Very common and
suggestive features are 1 hydrarthrosis of one or both knees 2. acute
arthnits of the ankle or tarsal jamnts 3 tenderness under the heel

There may be a residual severe pes valgus. A painful cakanean sper
from chronic periostitis s peculiarly common. Localized
is seen frequently in X ray films, affecting especaally the surface of the
cakaneus, Thero may be permanent changes in the metatarso-phalangel
Jownts, with local tenderness and pain when walkmng.

A surpriung sequela is the dovelopment of ankylosng spondyfitr-
Mason records that unequivocal bilateral sacro-ilius was found i

o Mason, R M er al (1958) Briv wed 1,1, 743
Hlﬂm,A.H.(lN’ngw Dir, 25, 135
1950) N rehrisis,

Ford, D K n( pr 1
{1953) Ann. rhewm. Dir., 12,177
* Coonkn, G W (1938) Bns med. /., L, 1080,
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32percent of Refter s discase and Ford that after several fecurrences,
typical ankylosing spondylis may nppear

Apart from these two sequelae residual joint damage is uncommon
Very rarely a joint may ankylose. The full syndrome Is not always seen.
Conjunctivitis or intis may only appear after severnl recurrences of
arthntis and urcthnus Intis is usually late in appearing.

To summarize, the features of Reiter s disease that aro of especial
diagnostic value are

1 It 15 an acute or subacute polyarthntis (but occasionally mon-
articular), (a) following gonorrhoea (b) following non-gomococeal
urethritis (c) following dysentery

2. It is assocated with urethritis but this may be only slight, and
noticeable only first thing in the morning. Results of examunation of
prostanc fuld may be equivocal much more important 15 examunation
of urethral discharge on rising, before micturition.

3 Conjuactivitls, or 1nus, very vanabl in severity occurs in some
50 per cent. of cases.

4 Spontaneous recovery in 3 months or less, with no jount damage,
isthe rule but the course of the arthritis may bo much more prolonged.

5 lolnts particulasly affected are knees, ankks and tarsal jomnts.

6 Severely tender pomnts from acute penosttls, especially over
malkeoli and heel, are common.

Retter s disease differs from gonococeal arthritls in that the jolnt
exodate is sterile, and the gonococcus cannot be demonstrated in it.
Blopues of synovial membrane have shown an acute inflammation, but
113 not & frankly pyogenic jomt reaction as 1s gonococeal arthritls It
d.iﬂ'mnkolnthuhxcoumhnmnﬂ'ectedbypcnidlﬁn.

Reiter s disease differs from rheumatoid arthrts 1 in following 2
venereal urethritis (gonococeal or not) or diarrhoea (2) 1n the awsocia
tlon with an abacterial urethritla, and frequently with conjunctivitis or
mtle 3 in the very common tenderness of the heel from plantar
fasciitis and penostitls of the calcancus 4 1n ts course.

A prolonged polyarthritls of Reiter s duease may closely mimio

oxd arthritls, and diagnosis may be difficult. Neither X ray
films nor laboratory tests will help Radiographs in Reiter s discase
lhowuochmpotberthm:wcﬂmgofpcnuﬂwhruuuu,mthnmml
acute form if the diseass b chronic, changes bling those
of theumatold arthntly may be found The E.S R. is Increased. The
Waaler-Rose test is almost always negative.
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SPASTICITY

Spasticity means a sustained increase of tone in the Hmb musces.

When due to an upper motor neurone kesion it Is of the peculiar dasp-
knife variety the beginning and end of a passive movement are free,
but fncreased resistance is clearly felt in the middle range. It Is ssso-
clated with paresis without muscalar atrophy varying in severty in
different muscle groups, and the spasticity affects some muscle groups
more severely than others this results in charactenstic contractures.
The physical signs arc increased tendon jerks, and if affecting the lower
Imb Joss of the abdominal reflexes, ankle clonus and an extensor
plantar response.

The fgidity of Parkinsonlsm unlike that due to 2 pyramidal lenon,
Is uniform throughout the whole range of & movement. Pauively
moving an affected hmb feels like bendmg & soft lead pipe henco the
descnption  kead prpe rigidity  Cog wheel rigidity 15 sufficently
descriptive of the modification imposed by Parkinsonian tremor The
reflexes are normal

In some cases Aysrerical paralysts is associated with marked spasticity
Recognition may be difficult, but the majority will show features pever
found n an upper motor neurone paralysis. For mstance, pecelia?
contractures develop the plantar reflex is never extensor the patient
may be tricked into moving the paralysed mb

If the spasticity is due to an upper motor neurone kesion, the nest
diagnostic step s to dlmmmlcvdiuthepymmrdalxynmlﬂd‘!
possible 1ts nature

HEMIPLEGIA

A spastic henuparesis s casy to recognize, unless very slight in degres.
The arm 15 affected more severely than the leg. The lmbs assume
characterustic attitudes, which gradually become fixed by contractwe
the arm is sdducted and flexed at the eibow the forearm pronated, tho
band and fingers flexed  the leg 13 extended at the knce, the foot plantas
flexed.

The respontible leslon 13 necessarily unilateral and if above the
decusaation of the pyramids at the lower end of the medalla, it fs on tho
ude opposite to that of the hemiplegia.
ﬂLndoftdeu.Wheth:rtbclmonhuboworbdcwth‘
PoDs 13 recognized bywt:thcrornotthofnunlmusdcsmn.ﬂ'a:ted.

Farial muscles affected The lesion 15 usually above the facul nﬂd:;
in the pons, and thers is weakness of volmtary movements of
face, especially the Jower part, on the pamlysed side.
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A cortical lesion would have 1o be very extensive to take In leg, arm
and face. The lesion is usnally in the internal capsule, 1n the posterior
limb of which the whole of the motor fibres for the opposite side of the
body are concentrated There may be loss of sensation on the paralysed
side if the lesion extends far back In the postenior limb Therc is often
dysarthria from a hermiparesis of the tongue  but disorders of deglutition
do not occur for the muscles involved reeeive a bilateral innervation.

If there s a facal parlysis of the lower neurone type on the side
oppostte that of the paralysed limbs (‘crossed hemiplegua’) the lesion 18
In the pons, directly involving the facial nucleus.

Faclal muscles not offected. As we proceed from the pons to the cord
the pyramidal tracts approximate, and a Jesion with a stnctly umtateral
effect becomes fncreasingly uncommon. A Iesion may revealits presence
m the medulla by causing loss of paln and temperature sense on the
panlysed side and by directly affecting cranial nerve nucle on the side
of the leston,

The Natare of the Lesion. The tume for detecting the nature of the
Jesion Is at the onset, or duning the inltial stage. We are concerned here
only with the residual spastic paresis, and will therefore give only a
bnef outfine of the differential dmagnosis.

TRANSIENT HEMIPLEGIA. There are episodes of hemiparesis with
rpid and complete recovery EMerly arteriosclerotic patients are
liable to them, from a transient insufficency of cerebral circelanon. In
essental hypertension attacks of severe headach vomting, dro
and hemiparesis are liable to occur all signs clearing completely with
recovery Lead encephalopathy may ble this. In dementia
l:;l;yﬁn cpileptiform attacks followed by transent hemuplegia may

HEMITLEGIA IN ADULTS. The commoner causes are
Cerebral vascular events
cerebral from rupture or occlusion of the
Raemorthage | | icalomstriate branch of the muddle
cerebral thromboss
cerebral artery
syphilitic endarteritls of the middle cerebral artery
embolism of the middle cerebral artery
Cerebral tumour
Cerebral abacess
Mmmmi‘hnbnb:mrplc;laormmonsdmwm
children. There is a residual hemipares! tmnﬁngfmthergrowﬂf
of the limbs. Tts origin Iy uncertatn.
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SPASTIC PARAPLEGIA

Paraplegia means a paresis of both legs spastio paraplegia indicates
a bilsteral lesion of the pyramidal tracts

Assoaated with atrophic paralyns in the upper limbs 1t mdicates a
bilateral lesion fn the cervical cord suffiaently extensive to interfere
with anterior homn cells. A spastic paraplegia with no symptoms or
ugns in the upper imbs indicates a lesion Jn the cord below the cervical
Teglon—or a very raro bilateral symmetrical lesion of the leg centres in
the cercbral cortex A bilateral pyramudal lesion atove the cermeal
enlargement will give a spastic paralyss of all four limbs.

Clearly neurological examimnation of the upper imbs is essential for
some of the data needed for diagnosis

SPASTIC PARAPLEGIA IN ADULTS

The commoner causes of spestic pamplegia in adults, of gadm!
onset and progression, aro

DISSEMINATED SCLEROSTS

CORD COM? oN Tumour Ingeal or intra medpllery dise
protrusion  disease of the vertebras—cervical spondylosis,
tuberculons, new growth pachymeningitis

SYRINGOMYELIA

AMYOTROPHIC LATERAL SCLEROSIS

SUBACUTE COMBINED DEGENERATION (SPASTIC TYPE)

How hard it may be to establish the diagnons {s well brought out
in & recent study of spastic paraplegia in middie age.’ Marshall scts
out to determipe what becomes of patients diagnosed spastic para
plegia of uncertan aetiology It will be comfortng to most of us to
know that of the patients he followed op, in roughly ono half the
dizgnoms was sull obscure after an average duration of the ilincss
of over 10 years, in spite of very thorough ro-mvestigation by an
expertenced neurologist. In the rest of the patients re-investigated, &
diagnosis coukd be made. Study of a group of post mortem records
showed that the dusgnosis could be made in every case after death. In
both these groups, disseminated scherosis ed for about one third
ofnﬂmm.cwdcwnpvmmbymwwﬂwmmhmforonethird,
and the rest were due to springonyyelia, spinal deformity pachymentrg-
itis and a number of rarities.

Marshall shows the difficulty of distinguishing disseminated sclerosis
from cord compression by & tumour The most helpful pounts were

Marhall, J (1955) Lancrr, 1, 643
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1 cerebrospmal fluid protein above 100 mg. per 100 ml 1 tumour
Jess than 60 mg. per 100 ml in disseminated scleross 2. myelography
atways abnormal in a tumour

Dusserinated sclerosis syringomyeli, and tumour may all present
as spastic paraplegia with at finst no distinguishing symptoms and
signs. In the well established and typical discases distinction should be
sy

Dissewdnated sclerosis

This 15 the commonest of the causes of spastic paraplegin. Women
are affected rather more often than men, and the discase usually begins
m the 3rd decade.

A clue to the diagnosis is often provided by the transient chamcter
of the early symptoms. A hrstory of one or more atta ks of double visfon
m 2 young person s very important assoclated with pyramidal signs
m the legs it makes the diagnosis of dissenunated sclerosis almost
ceTtain,

Weakness of the lower mb fs the symptom for which most patients
seck relef, This weakness | —often wath issions—to a
severe spastic paraphegis

Exmination of the optic discs shows a pallor of the temporal half
i more than one half of all cases.

are common There 13 loss of vibration sense over the
malleoti, and there may be loss of postural sense in the lower hmbs but
there is Little or no loss of skin sensation.

Charcot s trad—nystagmus, intention tremor scanning speech—ss
uecommon, and the diagnosis fs usually made in its absence.

ed sclerosts has & much slower course than that of com-
ptession of the spinal cord 1t is further characterzed by long remissions,
are absent mn compression

Comprestion of the cord

Climreal features suggesting the probability of & transverse kesion of
the cord, such as slow compression, are
1 A bustory of root pain, preceding the onset of spastic paraplegia.
1t may be a brachial Igiz, unilateral or bilateral, or round one side
ofth:trnnk,orngudlcpaln and it may last for many menths.
It should be d that the der on the front of the
range from T 6-7 at the level of the ensiform, through T 10 at
A'hc level of the umbulicus, to T 12 just above Pouparts hgament
Paln may therefore be the first sign.
z motor signs. These are atrophic paralysis of the muscles
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innervated by the segment affected, from involvement of anterior homn
or anterior root,

3 Sensory changes in the lower limbs and trunk below the level of
the Jesion. If there is marked loss of all forms of sensation In the lower
limbs, the diagnoss is almost certainly a transverse cord lesion. But the
b of sensory changes does not exclude the dingnosis, for pam
plegia may appear before sensory loss.

Sphncter disturbances are usually late in appearing.

Changes in the cerebrospinal flind obtained from the lumbar tac are
1 the proteln content is Increased to from 100 mg. to 500 mg. or more
per 100 ml. (normal 1040 mg. per 100 mL) the fluid is yellow from
blood pigment, and may clot on standing. 2. & positive Queckenstedt
test. Duning lumbar pancture, with manometer attached to the puncture
needle the Jugular velns are P d and released pressi
normally causes a quick rise in pressurs to about 300 mm. of fluid, and
thore is a rapid fall on release. This does not oceur In some 80 per cent.
of cases of cord compression the temporarily raised pressuro in the
cerebrospinal fluid of the cranial cavity cannot be communicated to the
flold in the Iumbar sac becauss of an intervening subarachnoid block.

Grave spina| diseases that may lead to cord compression are those
causing vertebral collapse tuberculoms, carcinoma, miyelomatosis,
osteomyelitls. Severe scollosis is an occaslonal cause. Cervical spondy-
losis is another possible cause among those reveaked by X ray examine
tion. If X ray films of the cervical and dorsal spine are negative, the
posibilities are tumour Intra or extra medullary cervical or dorsal
disc protrusion pachymeningitls, softening of tho cord from throm-
bosis of & spinal artery as in syphilitic meningomyelitis,

Tumour and cervical disc protrusion ars discussed on p. 77 Cord
compression from cervical disc protrusion fs less common than from
tumour and the duration of the initial root pain 1s less in diso pro-
tretion. When the protrunon is m the muddie line thero may bo no
prodromal root pain. Distinction may however be impossible before
operation.

Less 13 known about dorsal disc protrusian. Only thoso that conypress
the cord are operated on, and very fow such operations have had to be
performed. In one series of 5 500 operations for protruded disc, only
12 were for protrusions in the dorsal region of the spne In all cases
severe unilateral root pain was the presenting symptom.

Cervical Spondylosis [p 172] Many people with marked cervical
spondyloss shown 10 X ray fibns havo no symptoms at all. When
therefore 1t 11 found assoclated with weakness of tho upper and lower
limbs, it s not necessanly a causal association.
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That it can be so however Is now generally accepted Not only may
the spinal cord be damaged by cervieal disc protrusion it may be
damaged also by the much more chronlc and very much more common
cenial spondyfosis (erther by direct compression by posterior osteo-
phytes, or by local ischaemia of the cord from compression of the
anterfor spinal artery)

The symptoms vary according to the nerve tracts in the cord which
sufler most. These are usually the pyramidal tracts and the result isa
dowly Increasing spastic weakness of one or both lower hmbs. The
onset Is usually insidious, Occasionally especially after trauma, it may
be sedden, There will usually be a history of many months of Increasing
weakuess, and perhaps of cramp and numbness in the lower mbs, of
numbness and clumsiness of the hands, and of weakness and wasting In
the upper limbs. These symptoms are likely to progress for several
years, 10 a point of serious disability but not complete paralysis then
they remain stationary
Syringonpelia [p 16]

Syringomyelia begans in early adult Iife a progressive muscle wasting,
beginning 1n the hands and spreading up the upper limbs, 13 associated
with loss of pain and temperature sense 1n the upper limbs and upper
thorax. A spasic paraplegia may develop or interference with pyra-
mide! fibres may be umlateral, one lower kimb only being affected. It is
& pamless condition.

Amyotrophic lateral selerosts [p. 10)

Thss 15 motor neurone disease with the chref impact on pyramidal
newrones. Jt affects typically & middb aged man. It begins with a pro-
gressive atrophy of the small muscles of one hand, which epreads later
to the other hand and then slowly to the arms This s accompanied
by & pradually developing weakness and spasticaty of tho kegs. Tendon
ﬁb.': both Upp;rh:nd lower limbs are increased there is ankle clonus,

extensor tar response 13 late in appeanng.

The conditlon s palnless there is no sensory loss.

Sebacxte combined degeneration of the cord [p 188]

Ths spastic type of subacute combined degeneration is the type in
:dhm the brunt of the pethological changs 13 borne by the lateral
amas - posterior columns and peripheral nerves aro leas affected.
d:h” prominent symptom fs an increaung tpastic paraplegus. Lato in

courss of the malady sensory lost and ataxis, indicating degenera

08 of the posterior columns, appear

mmhdmtothcdh@oﬂ:isthomodlﬂon of nervous s
with pernicions anaemla, o
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SPASTIC PARAPLEGIA IN CHILDREN

If the chuld has been ablo to walk before paraplegin appears, spinal
tuberculosis {[pp 91 105] Is the commonest cause

If the child has never been able to walk, the commoner causes are

Congenital spastic paraplegla (Little s disease) 8 condition due to
defective development of the pyramudal system. The infant has spastrc
Jegs from birth they are rigidly held by muscle spasm n extensfon and
addoction In tome instances the arms are also affected (cerebral
diplegla) and in these there is associated mental defect.

Congenital defects  hydrocephalus, spina bifide with meningo-
myslocele

SPASTIC MONOPLEGIA

A pyrunudal lesion affecting solely on= arm or one leg is uncommon

Spastic paralysls of ene arm is likely to be accompamed by weakness
of voluntary faclal movements on the same nde, and by pyramdal signs
in the leg of the same side even if the patient complains only of the arm.
When strictly limited to one arm the leslon 15 likely to affect the arm
area of the opponite pre-central convolution. Disseminated scleross is
another possibility

Spastlc paralysis of one leg abso 13 likely to be accompanied by
pyramidal signs in the arm of the same nde, or in the other keg. When
symptoms and signs are in fact limited to one leg only the possibilihes
to bo considered are 1 a cortical lesion affecting the g area of the
opposite pre-central convolution 2. disserinated sclerosis 3 synogo-
myelia 4 a transverse kesion of the cord below the cervical enlargement,
affecting one nde only It 15 in these cases that the uncommon Brown-
Séquard syndrome arises on the side of the leslon spastic paralysis of
the kg loss of temperature and pain sensation i the opposite keg-
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NORMAL VALUES

BLOOD
Cells
RED BLOOD CTLLs 4 5-5 5 mullion per e.mm.
HAEMOGLOBIN 14.16 G per 100 ml (14 G per 100 ml =100 per cent.
Sahli)
PACKED CTLL VOLUME (P C.V) men, 47 per cent  women 42 per cent.
MEAN CORPUSCULAR DIAMITIR (M C.D) 7 2 11
MEAN CORPUSCULAR ILAEMOGLOBIN (M C.IL) 29 5 vy
MEAN CORPUSCULAR HADIOGLOBIN CONCINTRATION (M C.ILC.) 34 per
cenit,
MEAN CORPUSCULAR VOLUME (M.C.V ) 86u*
FLATELETS 200 000-500 000 per c.mm
ERYTHROCYTL SEDIMINTATION RATL (WISTERGREN)
men 0-3mm in 1 hour
women 0-7 mm. in 1 hour
(Clinically up to 10 mm in [ hour in men, and up to 15-20 mm.
In 1 hour 1n women should be regarded as unimportant and
probably transient.)
WHITE RLOOD CELLS 6 000-8 000 per c.mm.
Newtrophils 60-70
Lymphocytes  20-25
AMonocytes 4-8 per cent.
Ensinophils 0 5 3
Baophils 0-2

Chemistry (serum or plasma)
CALcTUM 9-11 mg. per 100 mL
PHOSPHORUS 4-6 mg. per 100 ml. in infancy
2 54 5 mg. per 100 ml. in adults.
FHOSPHATASE acid 0-3 King-Armstrong units per 100 mL
alkaline 3-13 King-Armstrong unlts per 100 ml
alkaltne children 10-30King-A rmstrong units per 100 ml.
PROTENY  total 6080
albumin 3 560g.
ghobuln 15305 ( Peri00m
Sibrinogen 020 4 g,
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URIC ACID Up to 5 mg. per 100 mL normal

5-6 mg per 100 mL equivocal.

over 6 mg. per 100 ml hyperuricaemia,
CHOLESTEROL 150-270 mg. per 100 m]

BASAL METABOLIC RATE
Normal range minus 15 per cent, to plus 15 per cent.
CEREBROSPINAL FLUID

PRESSURE (ADULT) 60-150 mm. water
cxLLs 0-5 lymphocytes per c.mm.
PROTEIN 1040 mg. per 100 mL

FAECES
TOTAL FAT 10-27
FREB CIDs 210
FATTY A 21p | Pereent by weight, of dry faeces.

UNSPLIT NEUTRAL FAT 3- §
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