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PREFACE

$ 1n other ficlds of medicine and surgery  the suecess
Aof orthopacdic surgers 15 dependent upon the know
Jedge skill, and care of the nurses and phy siotheraplets

to whom nfter-eare and trentment 1s delegated  With <o
much to lenrn n the time avaiable dunng traming  the
student nurse has often only a bare munimum of nstruction
m orthopaedic surgers and is hable to have o restricted view
of 1ts scope and methods  Yet approximntely one-fifth of
her surgeal work will be coneerned with this braneh of surgery
Withtheexpansion of surger ingeneral andin  orthopaedies *
i particular 1t 18 imposable to cover the whole of a speeial
branch of surgery without overburdening a very full cur
nculum  The principles of surgery are the same for general
surgery and for its speainl branches henee the emphasis upon
these general principles and general surgery dumng the
traiing peniod  This book 13 wnitten with the object of
showing the nurse how these principles are applied in ortho
paedic surgery and as a supplement to her lectures in surgerv
It 1s assumed that these general pnnciples have been
assimlated

I trust that this book will be useful to those whose names
are already upon the State Register and intend to undertake
or are engaged 1n nursing i orthopaedic wards or at special
hospitals, or in the Public Ilealth scrvices I hope that it
will be of value to physiotherapists as a general outline of the
chinteal and surgcal aspects of orthopaedic conditions which
they often do not see until after treatment 1s begun Tt 18
m}y earnest desire that I lenve my readers with the 1mpression
that of the three cssentials of treatment prevention of
deformity correction of deformity and mamtenance of
correction  the greatest of these 18 prevention

I have pleasure in acknowledging my indebtedness to all
who have helped directly and mdirectly 1 the production
of this book

Firstly to Mr F W Goyder for hus valuable advice

nstruction and constructive enticism and for permission to
[ad Ad



1 PREFACE

reproduce photographs of many of hus patients I also wish
to thank Mr Basil Hughes and Mr G W Watson for permis
sion to use certain photographs of patients undcr their care
Ay thanhks are due to Mr F Dewhirst assisted by Sisters
VMcKenna and Burke and Miss B Munro for the production
of the photographs and to Dr D I Blakey and mv wife for
the production of the ine drnwings I am deeply indebted to
Mrs C L. Alderson for her untinng efforts with the prepara
tion of the manusenpt I have pleasure 1n achnowledging
the help and suggestions prosided by Dr J Douglas who has
undertahen the arduous duties of proof reading

I am particularly indebted to Professor E Finch who
has been a constant source of mspiration and encourngement
to me and has given me a wealth of adviee  His constructine
cntieism and suggestions have been imvaluable in the
compilation of this book

In conclusion I wish to achnowledge the courtesy co-
opcration and help afforded by Mr C Macmillan of Vessrs
Livingstone and my unhnown crities the Publishers renders

A. MAYLOR
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FOREWORD

I 1ctll o before thee and make the crooked plates straizht (Inatan xly 2)

11} orthopnedic surgeon could well preach ns sermon
I from the above text  Reeently the speeinhty has come
to melude not only the  crooked places ! the result of
disease but alvo those caused by trnuma The orthopacdic
and traumntic ehnie hos beecome a defimte and distinct
department of everv well-organised hospital — Its work is
now bemg extended to its logical conclusion of restoration of
function by rehabilitntion wiich should commence the spht
sccond after the injury  To get the best results the treatment
of the case should be n the hands of the same team of
surgeons, easunlty oflicers, nurses physiotherapists cte, from
the beginming to theend  If tlus1s done then the work of an
orthopacdic and traumatic clinfe play s o great part in attaning
the Socinl Secunity for which at present nll are planning
It 14, honever a speeinhity which should not be taken
ust for 1ts mherent glamour or pityv for enppled children
e latter would he the first to resent pity , they are usuall
endoned with neute undemstanding and appheation oy all
who have educated them can testify  They do not want
carc  but curc 1n 5o far as the Iatter menns restoration
of function The great quahfieation for nclusion n the
team 15 a sound traming in the principles of general surgery
and nurving  3Ir Naylor has written this book to help those
who devote themsclves to the nursing of traumatic and
orthopacdic cases  ITenghtly must nssume that they have had
a sound training 1n basic principles  but m order to widen
thar interest 1n and understanding of the treatment thev
will find much information here which will be of real hel
The term  orthopacdies  was first comed by Nicholas
André n 1714 and the first Orthopacdic Institute was
founded m 1780 1n Smitzerland by Venel
In this countr Wilham John Little established the
Roval Orthopaedic Hospital in 1837 and published his text
book on Deformities 1n 1853
In spite of tlus early start httle progress was made jn
éstablishing the speetality until the present century  and this
15 assocated with the names of Hugh Owen Thomas and
Robert Jones and their band of disciples up and down the
country
The progress of orthopaedic and traumatic surgery with
1ts near relntion plastic surgers 1s perhaps onc of the few
7}



i FORBREWORD

good things that has e emanated from the Great War and the
present conflict

Progress 1n the surgical art 1s mextrieably bound up with
warfare  The first surgical problem must have been the
treatment of a wound as 1t may well be the last

The problem scemed solved as the result of the Listerian
Renaissance  Haemorrhage though still a surgieal bugbenr
could be controlled and pain had been in great part climinated
by anacsthesin

Infection was to be prevented by antisepas and asepss
Medical and Surgical pursing ’ had been established—all
seemed well  Speed 1n operative techmique had become an
accomplishment and no longer anaim  The surgical anatonust
had made way for the surgical pathologist  On 18th Novem
ber 1895 Wilham Conrad Récntgen (1845-1028) Professor of
Physies at Wurzburg had discovered N ravs and reported st
to the local Medical Society on 28th December 1803

The surgeon was thus provided with vision to see deeper
structures visual anatomy was a fact

The surgieal pathologst 1 due course was joned by the
surgical phvsiologist  The surgern of Reconstruction and
Function was ndded to that of Incision and Exersion

The preservation and restorntion of function became
recogmised as the great aim of surgieal intervention  The
decsion when not to operate was becoming as important as
its o tte  Under these eircumstances 1t was natural that
speelalisms an surgreal procedures should become more
numerous

It therefore became more important that the entn to
such speeishsm should he through the portal of general
surgern  \o matter where the nound occurred whether
superfieinl or deep tissucs the basic principles of Rest
Conservation of Blood Supply and Prevention of Infection
must be apphed

\o matter what number of drugs may be introduced and
whatever their nature may be, the greatest reparative factor
the human bodyv possesses 1s LIFE

The difference between the linving and the dead 1s that the
former carries out 1ts own repatrs

It 15 to help nurses and masseuses to understand and follow
the pnineiples of orthopaedies that Mr Navlor has wntten
this book and as such it 1s hoped that they will possess and

prize 1t
FR\EST FINCHH
SHEFTIELD,
Janunary 1013



INTRODUCTION

ITH the ndvance of the surmienl art orthopacdic
surgery 15 rapidly des cloping mto n wide speainhty
The term  orthopnedic” 1s derived from the
Greeh words opfos, meaning strught, and rais wados o
child and orthopacdies” were onginally nssociated with
defornutics of children Later in the nimeteenth century
orthopaedic surgery was concerned with the corrcetion of
deformitics and disenses of the locomotor system by mecham
cal means To-dayv orthopacdic surgery 18 that branch of
surgery outhned by Sir Robert Yones vir the surger
necessary for the repmir of the injuncs, deformities, and
discases of the locomotor system This includes the pre-
vention as well as the treatment of the injuries deformities
and discases of the sheleton joints lignments cartilage
tendons bursac muscles and their nerves by mechanieal
manipulative surgieal and re-educative means It must be
emphasised that prevention of the development of deformity
and disease should play a major part 1n orthopaedic treatment
Orthopacdic surgery must be distingushed from cults
such as osteopathy and chiropmctic surgery  Osteopathy 18
based upon the theory that structural defects of the body
are the predisposing cause of discase and treatment 1s directed
primanly to the rectifieation of these by manipulative
methods It must be added, however that no one has
demonstrated the alleged structural defect or sublunation
erither by radiographs or at post mortem exammation.
Chiropractic surgery postulates that displacements of the
vertebrae produce pressure upon the nerves and prevent the
free flow of the nerve foree  which 15 essential for the well
being of the body These displacements are corrected
by manipulation without anaesthesin  Again radiology and
pathology fail to substantiate the presence of the alleged
lesions
Whle we speak of the speeiahity as orthopaedie surgery
1t should be borne 1n mind that operatn e methods comprise

only about one third of the treatment  Ttis important at the
ix



A S INTRODUCTION

outsct thnt onc should realise that orthopaedic conditions
mvolve the body as a whole, and the problem should be
viewed from that standpomt Further, one should take a
broad view of the affection 1n question, bearning 1in mind the
cffects of treatment over a number of years and not of one
1solated meident 1n the treatment. Operative measures
should be regarded as inadents and not as the essential part
of a long term plan of treatment whilst attention to minute
detaily 15 essentinl and necessary 1f a successful outcome 19 to
be ensured

A crooked body 18 apt to be associated with a warped
mind because of the relative loneliness and the sense of
mferionty felt by these unfortunate people Ths attitude
must be rectified if orthopaedic treatment is to be successful
Behaviour depends on cmotion and emotronal stabihty is
necessary for satisfactory adjustment to hfe  Emotional
upsets are often traceable to disturbances 1n early life, which
may be due to o hnowledge of being different from other
children

When nursing voung orthopaedic patients, the nurse
miust remember that the child may be emotionally unstable
because of s phywical disabihity and also beeause of his
removal from home and mother He 1s hkely to be more
easily frightened and lonely and the nurse must reassurc
him and try as nearly as possible to replace hus mother
He must be constantly encouraged to overcome hus physieal
disalnhity  as orthopaedic after treatment depends largely
upon the patient s own efforts Some children deselop
aggressive tendencies as o result of an inferionty complex
and these need tactful and very patient handhing if this s
not to be merensed  Other children react by developing a
negative and sullen attitude which can serrousty hamper
after treatment  especinlly when muscle re-eduention 1
requtred

On the other hand wlile o certain degree of spoing 1
necessary  the pattent must not be allowed to become the
centre of interest or the object of mty  If this occurs the
patient 15 apt to do nothing to help himself to overcome his
disability and he becomes absolutels reliant upon others
espectally when he leaves hospital
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The burden of a prolonged stay n hospitnl enn be hghtened
considernbly by the provision of edueational fncihties and
occupational therapy  When children who are under ortho-
pacdic supervision leave hospital and eommence school it
1s better that they first attend separnte schools sct apart for
enpples  There they are not subjeet to the taunts of other
children devoid of such physieal handicaps, and so any
tendency to a sense of infenonty 15 removed  Our aim 15 to
equip these children so that they can compete with normal
children when they lenve school and embark on ther carcers
We can help them to achieve this only by constant observa
tion and correction of the many psychologienl factors 1n
their mohe-up 1n addition to amclioration of their physieal
deformitics and disabilities

With adult patients suffenng from fractures and ortho-
paedic disabihities 1t 18 Just as mmportant for the surgeon
nurse and masscuse to treat them psycholegeally as well as
surgically  Thev should be imbued with the desire to get well
by constant encouragement from thetr medical attendants
While surgical treatment 1s progressing the patient should
be gradually brought to & fit condition to resume his former
worh by a series of exercises and occupational therapy By
close co-operation between employers and the surgieal team
through the offices of an almoner and other welfare organisa
tions, the patient should be allow ed to engage in some form of
worh before he 15 really fit to perform his normal occupation
This gives lim confidence m the use of his injured limbs
Those who will never be fit to return to therr previous
employment need training for new occuput}ons (vocational
traming)  These processes arc collectively Lnown as re-
habibitation Rehabilitation 18 not o new form of treatment
to be practised by rchabiitation speciahsts It 18 the
mechamsm of placing the patient in a position to pursue his
former or equnalent occupation by means of surgery
nursing physieal and psychological trentment and requires
ce-operation between surgeon nurse masseuse patient and
employer

A NAYIOR



AN INTRODUCTION

outset that onc should reahse that orthopaedic conditions
myolve the body as a whole, and the problem should be
viewed from that standpomnt Further one should take a
broad view of the affection 1n question beanng in mind the
effects of treatment over a number of years and not of one
1solated incident in the treatment. Operative measures
should be regarded as incidents and not as the essential part
of a long term plan of treatment whilst attention to minute
details 15 essential and necessary 1f a successful outcome 1s to
be ensured

A crooked body 1s apt to be associated with a warped
mund because of the relative loneliness and the sense of
mfertority felt by these unfortunate people This attitude
must be rectified 1f orthopaedic trestment 18 to be successful
Behaviour depends on emotion, and emotional stability s
neeessary for satisfoctory adjustment to hfe  Emotional
upsets are often traceable to disturbances 1n early Iife, which
may be due to a knowledge of being different from other
children

When nursing young orthopaedic patients the nurse
must remember that the child may be emotionally unstable
because of his physical disabihty and also because of s
removal from home and mother He 1s likely to be more
easily frightened and lonely, and the nurse must reassure
bim and try as nearly es possible to replace his mother
He must be constantly encouraged to overcome his physteal
disabiity as orthopaedic after trestment depends largely
upon the patients own ellorts Some children develop
aggressine tendencies as a result of an infernionty complex
and these need tactful and very patient handhing f this 1s
not to be mncreased Other children react by devcloping a
negatine and sullen attitude which can seriously bamper
after trentment, especially when muscle re-education 1y
required

On the other hand while & certaln degree of spoling 1s
pecessary the patient must not be allowed to become the
centre of intcrest or the object of pity  If thus occurs the
patient 1s apt to do nothing to help himself to overcome his
disability and he becomes absolutely reliant upon others,
especially when he leaves hospital



CHAPTER I
ORTHOPAEDIC APPARATUS

HE correct use of orthopacdic apparatus is just as

essentin] to the suceess of orthopnedic treatment as

well-exccuted  operative mensures It serves the
following purposes

1 To prevent deformity

To correet deformmty

To mantan position and enforce rest

To restore function by gradual encouragement
of morement of joints

Lo )

The apparatus employed in the treatment of orthopaedic
conditiona consists of plaster of Pans casts, braces splints
and traction devices

Despite the advances made in medicine and surgery,
one finds that the prinaiples and often practice, of fracture
and orthopaedic treatment arc the same to day s were used
many centuries ago

Hippocrates (460-877 B¢ ) n hus wntings gives explieit
mstructions concerming the treatment of fractures, and
advocates the use of methods which are  modern ” to-day
For the treatment of a fractured humerus he says Having
got a picee of wood a cubit or somewhat less m length, hike
the handles of spades suspend i1t by means of a chain fastened
to 1ts extremities at both ends  and having seated the man
on some high object the arm 1s to be brought over so that
the armpit may rest on the piece of wood and the man can
scarcely touch the seat, being almost suspended  then
having brought another seat and placed onc or more leather
pillows under the arm o0 as to heep 1t a moderate height
while 1t 15 bent at a nght angle the best plan 1s to put round
the arm a broad and soft skin or broad shawl, and to hang
some great weight on 1t, 50 as to produce moderate extension
or otherwige, while the arm 18 1n the position I have descnibed,
a strong man 15 to tahe hold of it at the clbow and pull 1t

1
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ONTHOL Al DIC APTARATUS i}

tms to mvord mowture from the atmosphere pro
duemg the above crystallisation and s0 rendenng
the plaster uscless

2 Book mushn 32 threads to the meh  This mny or

Fio 1 —Sayre suspension apparatus. Lsed for the a;
pplication of bead
wuspension plasters in tubercalosis of the spine scolloxls, and baeknnr:he

may not be impregnated with starch according to
the prefcrence of the surgeon

This 18 cut nto
strips 2 1n

41m and 6 1n wide and 4 yds long
My own preference 1s for unsized, non starched

mushn ns this retning the plaster powder better



2 FRACTULEES AN\D ORTHOPAEDIC SURGERY

downward. But the phvsician, standing erect must perform
the proper mampulation  He used fixed trachon for leg
fractures

Bruvnswi ke (1525) 1 a text book on surgerv described
varous forms of extension apparatus. similar to modern
screw traction apparatus.

Sphnts and shifened bandages have been used for
immobihsation for some two thousand vears. Bandages
soahed 1n gum were used by the ancient Egvphans for the
immobihisation of fractures whilst bandages stiffened mith
egg white were popular in the Yiddle Ages

We first hear of plaster of Pans being used as a splinting
agent i the wntings of Rhazes, an Araban physician, duning
the ninth century  The advance to the walking plaster came
1n 1887 when Krause descnibed the results of ninety-eight
fractures of the lower hmb treated by this method, but the
method was never popular until BShler m the second and
third decades of this centurn  demonstmted the 1alue of
functional use of the injured imb by means of walking
plasters.

To-dav one finds plaster of Pans being used to a greater
extent than previoushh replacing vanous tvpes of sphints.

PLASTER OF PARIS TECHNIQUE

To make Plaster Bandages —latenals required are

1 Fine dental plaster Plaster of Pans 1s made by
heating and crushing ealeium sulphate. Heating
causes the caletum sulphate to lose its water of
e stallisation, resulting in an amorphous anhy drous
form of the salt When plaster of Pans 1s soaked in
water chemical union with water and recrs stallisa
tion occurs This process 1s commcdent with
“setting  Dunng this process the plaster expands
a hittle tn all directions, and thus a cast encircling
a hmb will <¢t wrth its internal diameter shghtly
reduced

It 1s mmportant that the powdered plaster and
the finished bandage should be stored i air ight
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tins to averd mowsture from the atmosphere pro
ducmng the aborve crvstallisation and so rendenog
the plaster usclesy

2 Book mushn 32 threads to the inch  This may or

Fio 1 —Sayre suspension apparatus. Lsed for the application of bead
swsperslon plasters In tubercubosls of the spine scoliosts, and backache.

masy not be impregnated with starch according to
the preference of the surgeon  This 1 cut nto
strips 21n 410 and 6 m wide and 4 yds long
My own preference 1s for unsized, non starched
mushn as this retains the plaster powder better
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downward But the physiczan, standing erect, must perform
the proper mampulation  He used flxed traction for leg
fractures.

Bruynswykhe (1525) 1 a text book on surgery described
various forms of extension apparatus, simiar to modern
screw trachon apparatus

Sphints and stffened bandages have been used for
immobihisation for some two thousand jears Bandages
soahed 1n gum were used by the ancient Egyptians for the
immobihsation of fractures, whilst bandages stilfened with
egp white were popular in the Middle Ages

We first hear of plaster of Panis being used as a splinting
agent m the writings of Rhaxes an Arabian physician during
the ninth century  The adsyance to the walking plaster came
m 1887 when Krause described the results of ninety-eight
fractures of the lower Iimb treated by this method, but the
method was never popular until B3hler 1n the second and
third deeades of this century demonstrated the value of
functional use of the injured imb bv means of walking
plasters

To-day one finds plaster of Pans being used to a greater
extent than previousls replacing varnous tvpes of sphints

PLASTER OF PARIS TECHNIQUE

To make Plaster Bandages —Materials requured are

1 Fine dental plaster Plaster of Pans 1s made by
heating and crushing calcrum sulphate  Heating
causes the caleium sulphate to lose 1ts water of
crystalbsation resulting in an amorphons anhydrous
form of the salt 1Vhen plaster of Paris 1s soaked in
water chemical union with water and reerystallisa
tion occurs  This process 1s comeident with

setting  Duning this process the plaster expands
a hittle m all directions, and thus a cast encireling
a hmb will set with its internal diameter shghtly
reduced
It 15 important that the powdered plaster and
the fimished bandage should be stored 1n air tight
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plaster  (lig 3) Athin even layer of plaster should be left
adherent to the bandage wlich should be re rolled looscly
If rolled too looscly the plaster will fall out, but 1f 1t 15 rolled
too tightly the water will not soak mto the intenor of the
bandage

The bandage should be wrapped 1n paper and stored in
tin boxes and hept dry

Application of Plaster Bandages —The part 1s washed
with soap and water dried and powdered and then fixed
m the desired position and maintamed ngid dunng applica
tion and untl the cast 18 set It 1s mmportant that no
morement of the imb should cceur dunng the applieation
otherwise the plaster
will crach and dis
ntegrate rapidly It
the hmb 1 moved
after the cast has
beenapplicd crenses
will form which are
very lable to cause
pressure sores

Bony promin
ences should be T8 The plaster pomder s rubbhed oo the

dded with fel 1.9 — °
‘:ﬂde adherent Wlttl:l muslin and the bandage e rolled.

mastisol  If o padded cast 18 demred hnt bandage or
stochinet may be applied to the hmb  Unpadded skin tight
plasters are preferable as a smooth even fit can thereby be
obtained which immobilises all the parts of the hmb

Padding with lint or stockinret alone for conditions where
no swelling 1s to be feared has no advantage over an unpadded
cast It has the disadvantage that folds and uneven applhen
tion of the padding are potent causes of pressure sores
Well padded plasters using wool however are necessary
following operative measures such as those required for
compound fractures, acute ostcomy elitis and sequestrectomy
which result 1n considerable reactionary swelling

The surgeon and his asmstants may apply vascline to
thar hands to facihtate removal of any plaster which may
still adhere after completion of the plaster
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8 Plamn lint cut into bandages of varous widths or
stochinet for use in padding plaster-casts

4 White felt. Felt 1s llable to be contarmnated with
tetanus spores and should be autoclaved before use
to avoid any possibihty of tetanus from infection
of a plaster sore

5 Aluminium or malleable wron strips 2 ft. long, 1§-§ 10
wide, and § v thick

6 A large bucket. Limng the buchet with grease-proof
paper before filhing with water will allow easter
cleansing

7 Fracture or orthopaedic table

8 Suspension frame (Fig 1)

Vlaking the Plaster Bandage —The strips of mushin have

three threads drawn from ench smde otherwise the threads

s
[ Q 7; :i‘,.(:\"h
— 2 i ) »

Fia £ —Threc threads are drawn off each edge of the muslin strip.

frny and scparate, thus preventing umiform unroling of the
bandage when the plaster 1s being applied (Fig 2) These
strips are then loosehy rolled  The plaster powder should be
ploced on 2 smooth surface w @ heap end the bandage
unrolled gradually and passed through the plaster rubbimng
the latter mnto the muskin which 1s gradually re rolled so as
to allow 12-161n, of the strip to be exposed to the powdereq
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out on a table to cxelude air bubbles, and then applied to
the himb  The edges should be turned back so as to allow
a gutter of § 1n between them thus faciitating Jater remov al
Commercinl plaster impregnated fabric may now be
obtained 1n 24 m and 36 m widths (¢ g Cellona) and s useful
i the absence of o trained plaster team
Removal of a Plaster-Cast —Requirements

1 Plaster shears The shears should have the lower
blade } i longer than the upper to facihtnte
removal of the east

2 Saws

e

Fie 3 —Instruments for removal of plaster custs.
Paster Shears.
Plaster-seeader BxmY] Plaster Shwmre, Plaster Knife, Plaster Baw

3 DPlaster knives

4 Plaster spreader—to open the cnst when cut by shears.
(Fig &)

When removing a plaster-cast, the shears should cut the
plaster over soft tissues nnd not where there are bony
prominences  The shears should be advanced elowly taking
small bites with each cut. Care should be taken not to
depress the Jower blade so as to ayoxd cutting the shin and
to prevent panful pressure on the imb  After removal of
the cast the shin should be washed and dried  Desquamation
should be treated by the application of vascline

Nursing of Patients with Plaster-Casis —Although plaster
sets within o few minutes 1t takes twenty four hours for it
to dnv  The plaster should be protected from sabnormal
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The plaster bandage should then be soaked by placing
m o bucket of lepid water until all bubbles have ceased to
appear It 1s then taken st the edges mn both hands and
gently twisted to express surplus water (Fig 4) The
bandages should be quite wet throughout to allow ensy
working and they should be applied smoothly and cvenly
and without tension the cast being rubbed constantly so as
to make 1t one homogeneous mass and not a series of layers
of bandages Air bubbles must be expelled as they are
liable to cause cracking of the cast when drying  Additional
strength can be obtamed (1) by using
plaster slabs made from unrolling the
wet bandages to and fro on a table,
or (2) by incorporating metal strips

Finally the cast should be given 2
smooth surface by rubbing n plaster
cream and the edges trimmed to avold
chafing of the skan In chidren the
hfe of the cast will be prolonged 1if the
dry cast 1s made ‘waterproof by cover
mg with o layer of shellac varnsh.

The normal time of setting of the
cast 13 8-10 munutes when tepid water
Fro. 4t 18 used This time can be redueed if

0. d—-ivater b exX 4]t 13 ndded to the water in the pro-
&mbydg;uzlt';}a portion of one handful to two gellons
Laadage of nater and ncreased by eddition of
glue, gelatine or borax (one table-

spoonful to two galions)

When large numbers of plaster casts have to be applied
particularly hip and shoulder apica casts, the crenmed fabric
method of application 1s an advantage By this method
sheets of book mushin are cut to special shapes 5o as to clothe
large areas of the hmb  These shapes can be cut by an
assistant whilst the operation 18 in progress thus saving
time

First o plaster cream 13 made by adding plaster powder
to water until the powder ceases to be absorbed and floats
on top and then mixing The cut fabnc is then drawn
slowly through the cream and the ereamed fabric smoothed
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Nerve Leafons due to Plasters —These may follow pressure
from mcorrectly fitting plasters and are most likely to occur
in the lower imb 1f no padding 15 placed near the head of the
fibula Pressurc 15 then cxerted on the external popliteal
nerve as 1t winds round the laternl aspeet of the nech of the
fibula and paralysis results

SPECIAL PLASTER CASTS

Shoulder Spica.—The shoulder spica plaster 1s used to
immobilise the shoulder jont and the humerus m the treat
ment of osteomyehtis and
wounds of the humerus
and shoulder joint, and
for tuberculosis of the
shoulder jomnt.

To apply the shoulder

Fic 0 —Pattern for Fia 7 —Shoulder-spics plaster
sboulder splcs applied

spiea two patterns of fabric or ready prepared plaster fabrie
eg Cellona 24 1n wide, are cut as 1n the diagram (Fig 6)
These are applied to the anterior and posterior aspects of the
thorax and placed over the affected shoulder and are then
strengthened by encirching plaster bandages The arm 1s
enclosed m & plaster-cast made by using strips and encircling
bandages, and the two parts of plaster are then jomed together
by bandaging 1n a figure-of eight manner so as to enclose the
shoulder completely The junction 18 strengthened by nsert

ing strips of plaster on the under surface of the axidla The
completed cast should extend to the tliac crests in order to
immobilise the shoulder jomnt completels  (Fig 7 )
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movement or pressure to avoid cracking and should be left
exposed to the air and not covered with blankets to prevent
softemng during this period of sweating ”’

With plasters of the lower limbs the hmb should be
supported on a pillow to avoid pressure on the heel In the
ease of hip spiea plasters, care should be taken to avord turn
mg or lifting the patient by means of the enclosed hmb as
this will cause the cast to break. The colour and the presence
or absence of swelling of the exposed parts of the Itmb should
constantly be watched Oedema and blueness or pallor of
the exposed distal parts indicates interference with the
arculation and must be relieved by sphtting the plaster open

Plaster Sores.—Plaster sores are locahised areas of gangrene,
due to localised pressure producing 1schaemia and subsequent
death of the tissues

Correct, even application of the plaster followed by
careful nursing will avoid plaster sores. Irregular padding
or applieation of the plaster or cracking or ndging of the
cast due to prematur¢ movement, are frequent causes of
areas of pressurc and necrosis, and careful attention to the
techmque of application and drying of the plaster will
prevent such compheations Patients in large casts should
be regularly turned 1 bed to prevent pressure sores develop
ing in any one area. A nurse should report any complamnt
of pain 1n the enclosed part by a patient with a plaster cast,
as this 1 the first warning symptom of an impending plaster
sore The surgeon may then change the whole plaster or
remove & window over the painful area to relieve the pressure
and so prevent the development of a sore. If a window 1s
cut, & pad of wool 15 placed on the skan and the window
closed If a sorc has already developed, acnflavine or eusol
dressings are applied until the wound 15 clean

If there 15 pressure ot any particular pomnt on the edge
of o plaster examination mll often reveal that the plaster
15 Joose and fits badly elsewhere, allowing mobility mn the
plaster  Wool should not be packed under the plaster at
these points as the pressure 18 thereby increased end the
possibility of the development of a plaster sore increased

Correct re-appheation of the plaster of Pars 15 the only
satisfactory remedy
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plaster bandages and the east 1s reinforeed by strips apphed
ns per dingram (kig 12) and finally trmmed at the axillae
to allow free use of the arms

The cast should estend from the clavicles anteriorly

Fro. 10 —Single hip splea—anterior view

Fio 10a-—TPosterlor view  Note plaster cut away for numsing

hil

F1o 11 —Pattem for Fio 12 —DPlaster [aeket

plaster jacket cut showing position of

from plaster fabric. strengthening alabs.
down to the symphisis pubis and to the greater trochanter

Plaster Bed —The plaster table 15 covered with mackn

toshes and the patient placed face downwards upon this
The head and thorax may be blocked up with pillows to
produce hyper-cxtension of the spine if the surgeon desires
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Single Hip Spice —The single hip spiea 1s used for 1m
mobilising the hip joint and the femur ard should extend

from the mipple line to the toes

To apply A Ieg cast 15

applied m the usual manner and the trunk enclosed o a

Tl

Fi1o 8 —Hip spica applicd on orthopeedic

table for delayed union of femur  Noto

webbing support to prevent backward
angulatian

shown n the diogram (Fig 9)

plaster-cast made by en
circling bandages or from
pre-cut  plaster fabre,
strengthened with strips
appled m a transverse
manner (Fig 8) The
two parts of the east are
then fixed together by
plaster bandages applied
. a figure of eight
manner round the hip
enclosng plaster strips
these, 1n the manner
When dry the plaster 1s

trimmed for nursing purposes at the back and also over the
cpigastrium to facthitate respration  (Fig 10)

Plaster Jacket.—Before applymg the plaster the bony
pomnts 1e the spinous processes and the ihac crests are

A

F16 0 — Apnlicution of strengthening strips two anterior
and oac posterior

padded with felt and a stochinct vest apphed  Five thich
nesses of pre-cut plaster fabrie, cut according to dizgram
(Fig 11) are then apphed to the anterior and posterior
aspeets of the trunk  These are bound together with encireling
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plaster bandages and the east 14 remforeed by strips applied
ns per dingram (Fig 12) and finally tnmmed at the aillae
to allow free use of the arms

The enst should extend from the clnvicles antenorly

Fia 10 —Single Iip spten—anterior view

k1o 10a.—osterior view  N\ote plaster cut away for nurdng

il

Fio 11 —Pattemn for Fio 12.—1laster jJacket
phavter jacket, cut showing position of
from plaster fabrc. strengthening skabs.
down to the symphisis pubis and to the greater trochanter
Plaster Bed —The plaster table 18 covered with mackin
toshes and the patient placed face downwards upon this
The head and thorax may be blocked up with pllows to
produce hyper-extension of the spine if the surgeon desires
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this (Fig 18) Plaster fabnc or prepared plaster fabre,
eg Cellona 24 1m wide 18 cut so as to cover the entire trunk
and legs and oceiput.  The back of the patient 1s first covered
with a laver of gamgee and the creamed fabric or prepared
fabric 19 then applied 1n single layers over the patient, each
Inver bemng well moulded to the body contour Between
each layer longitudinal stmps are applied 1n numerous
directions to reinforee the plaster

The bed 15 completed by smoothing the plaster with
plaster cream and then hfted off the patient and set aside
to dry steadilly This takes approximately three davs, after

Fic 18.—Preparation of » plaster bed. Note the slight extemsion
of the sploe.

which 1t 13 then trimmed at the edges and bound with
adhesive plaster and & crcular hole cut postenorly for
nursing purposes The bed 1s then mounted 1n & wooden
frame mn order that the patient can be easly carmed out of
doors for heliotherapy  (See Fig 152 ) An anterior shell 1s
then made for the patient 1n 2 similar manner but this ttme
the patient rests in the previously prepared bed

Removable, Convalescont Plaster Splints.—These arc used
for nerve lesions and arthritis, where the splints are removed
daily for physotherapy and then replaced They are made
by making a full hmb cast, bivalving this and usmng one or
both halves

Walking Plasters —The present-day practice of wmsisting
upon full functional activity of the injured hmb nvolves the
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use of some means of allowing the patient to walk 1n his
plaster-cast  Applieation of a walking iron to the plaster is
the commonest nicthod used to obtamn this  (Fig 14) The
won 18 a U shaped stirrup made of metal which may or may
not have a picce of rubber attached to 1its base to prevent
the patient slipping in wet weather It 1s appled to the
lfcg_]ﬂrﬂsﬂt_ﬁﬂ_m_ﬂlnt the side 1rons comneide with the axis
of the tibin and should extend 2-2} in 1e¢ three fingers
brendth below the foot.

Alternatin ¢ methods consist of the applheation of sorbo
rubber heels to the east or a wooden or plaster foot piece
consisting of n heel and
metatarsal bar  The
latter ts preferable to the
walking 1ron as natural
walking 1s possible with
1t, whereas with o walk
g iron there is a tend
eney to walk with an ex
tended knce and everted
foot, a habit which 1
oftendifficult toerndieate
when the plaster 1s re-
moved

If a patient who has Fie 14 —Applieation of a walking fron
had a plaster applied 15 Note the distance below the original
being treated as an out Plaster
patient, he must be fully instructed that he 1s to heep
the part clevated for twenty four hours in order to
mmmse any sweling which may follow mampulation of
the fracture  He should be told to report back to hospital
mmediatelv 1f any signs of arculatory obstruction such as
coldness blueness, or tingling of the fingers or toes, appear
If fingers are swollen, 1t 18 wise to remove any rings if necessary
by cutting theta with a ring cutter as their presence will
facihtate arculatory embarmassment in the swollen digit
Gangrene of the finger may result from neglect of ths
precaution

Inmost elinies printed instructions are given tothe patient
to prevent any misunderstanding of +erbal instructions
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SPLINTS, CASTS, AND BRACES AS APPLIED IN
DIFFERENT REGIONS OF THE BODY

THE FOOT

Arch Supports —Arch supports are used 1 the treatment
of pes planus and pes valgus and may be made of felt, sponge
rubber or metal They should extend from the heel to the
heads of the metatarsal, being wider at the antenor edge
than posteriorly  Felt supports have the advantage of
cheapness and can be fixed mnto the shoes Metal supports
are usually advised only for severe cases of flat foot which
do not respond to conservative treatment, and where opera
tion 13 declined or contra mndicated They should be made
to fit each individual foot, and to do this one must make a
plaster model of the foot from a mould Plaster moulds are
made by immersing the foot i a shallow bowl of plaster
cream and the eream then allowed to set around the foot
The mould is removed and the insde greased with vasehne
and filled with plaster of Paris When set, the mould and
model separate, and the arch support can be made to fit the
model exactly An alternative method of producing the
model 15 to make a plaster-cast of the foot and ankle, b
valve the cast and grease the mner surface The two pieces
of the cast are then fitted together and held 1n position by a
bandage, after which the reconstituted cast 1s filled with
plaster cream  When set, this produces a model of the foot

Metal side supports may be added to the arch supports
30 as to gnp the os-calcis and prevent external rotation of
this bone

THE ANKLE

Ankle bruces are dewigned to bear weight and to correct
or prevent deformity when some weakness of the muscles of
the calf 1s present

1 Drop-Foot Splints —Drop-foot aplints are designed for
paralytic drop foot and consist of two Interal steel ban
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connected Just below the knee by n leather band  The
tendency to drop foot may be counteracted by a spring
extending from the calf band to the toe, or by o stop fitted
to the side wrons at their msertion mto the shoe  The stop
allows dors1 flexion but prevents any plantar
flexion bevond 80 (Fig 15)

2 T-Straps —T strnps
arc designed to prevent
any deviation of the foot
mto a varue or valpus
posttion  (varus ~ devin
tion towards the muddle
line valgus =awayv from
the muddle hne) The
principle 18 to have a
vertical  steel bar  ex
tending from the shoe
heel to a calf band just
below the knee, as a
Fio. 15 —Toerahs fixed point, the foot be-
ing for drop foot P pulled towards this
Asingle ide irm s and 80 1nto a corrected

sl Josuion b o smp mi L
con; A}
e . tached to the bar and the Indde Tatmp

opposite side of the shoe

Thus a varus T-strap 1s attached to on inside 1ron and
correets a varus deforrmty A valgus T strap 1s attached
to an outside ron and corrects ‘valgus deformity (Fig
16)

8 Plaster-Casts.—A plaster-cast apphed to immobihise the
ankle should extend from the hnec joint to the toes with
the foot fixed at 90 to the titna

THE KNEE LEG AND HIP

(1) Knee Cage —A knee cage consists of steel bars which
extend from the mud thigh to the upper one third of the
calf and which have a joint opposite the hnee  This jount
has stops arranged to restnct flexion and extension to n
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prescribed degree  (Fig 17 ) The splint 18 used for certan
cases of torn semilunar cartilage and torn cruciate hgaments.
(2) The Thomas Splint —The splint
known as the Thomas sphnt was
onginally devised by Hugh Owen
Thomas as o bed knee sphnt. It con
sists of an oval 1ron ring narrower on
the medial aspect, which 1s fused on
to imner and outer iwon bars The
nner bar 1s set at an
angle of 120 with
the oval nng and
1s Joined to the other
bar at the oppomte
end by a W shaped
1ron bar The latter
allows traction tapes
Fia 17 —)Marshkneecage.  to be tred to the end
Used fmt' C'fo‘{“lﬂuz'f’c’h:: of the spint The
Lnatabill y}dm_ oval nng 15 padded
and covered with

leather and 1s made 1n varous sizes

The splint may be used i two ways

(a) By using the splint as o sling for
the leg with weight and pulley
extension applied on a Balkan
beam

(b) By fixed traction on the splint

The oval mng of the splnt should fit
the upper part of the thigh firmly and
should abut on the 1schinl tubcrosity the
latter forming e counter pressure point
Fixation of the limb on the sphnt 1y Fia. 18
obtained by traction tapes tied on the —Tho
' shaped end after passing round the mwm#ﬂh
splint as 1n diagram (Fig 18)

In the case ofr%u_i:_ur’cgrfﬁn_fr_mux the mize of the splint
should be estima’ y testing the fit of the ring on the good

imb A badly fiting ning will sag below the ischinl tuber-
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osty and pressure sores will ocenr e the grom  Again too
large n mng presses i the penneum and anterferes with
micturition and defacention
Having sclected the correct splint, supports for the hmbs
are made from domette bandage by attaching shnps to the
longitudinal bars of the splint with clips or aafety pmns
Thesc shings should be sufficiently tight to ensure that three
quarters of the limb 13 lymg above the
longitudinal bars of the sphint. The sphint ™
may be suspended from a Balkan beam w0
to allow casv attention to the back and Q"’.;
pressure points, or it mav be clevated from -
the bed by means of a foot chp apphed
to the distal end of the splint
Nursing attention to_the skin of the
gromn and the 1schinl tuberomty is required
@mﬁﬁd
afterwards twice a day The shin under
the nng should be moved to change the
site of pressure and the skin thoroughly
Wﬂf spint.
€ toilet should be complet: y dusting
with powder Each time the nurse should
note 1f the ring of the splint 11 firmly
pressing upon the 1schinl tuberosity
The Thomas splint 18 used in the treat
ment of fractures of the shaft of the femur
and for immobihisation of the knee jointin
acute arthnitis and tuberculosis of the knee o 19 —Th e
It 15 1deal for the transport of patients . 1P~ inomas
suffering from injunes to the ]owcrptixmb »alidng csliper
{3) The Thomas Walking Caliper —The Thomas walling
caliper 13 sumilar to the Thomas sphnt, but the W shaped
Junction at the lower end 13 réplaced by two small 1ron rods
whiceh slot into holes made 1n the boot heel
The ning should fit the grom perfectly and all weight
should be borne by the 1schinl tuberosity The length of the
sphint 13 50 adjusted that the patient cannot fecl his heel in
his shoe thus avoiding weight being borne directly by the

lower imb A knee strap 1s fitted to ensure a firm fit
2
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The caliper 13 used following fractures of the shaft of the
femur and operations and diseases of the knee and hip
jownts when non weight bearing movements are allowed
(Fig 19)

(4) Brapn Frame or Splint.—The Braun frame or splint
15 used for fractures of the lower extremuty below the knee
when continuous traction 19 being used and when marked
swelling 1s present, occamonslly for fractures of the femur
and for mfechve and traumatic conditions of the soft
parts of the leg The
splint should be fitted
with strips of domette
bandage or Lint secured
laterally by clips or
safety pins  or prefer
ably bandaged with a
continuous flannel band
age (Fig 20) Ths
should be taut except
where 1t supports the
calf and should pass on
Fio 20 —Dramn frame, bandaged ready for L0 the under surface of
hove e wagle o The knce aod st KW Dorony the ot shoid

e an
S an o the nde st o th i, 7Ori108 the splint should

Tho bandage i loose where the calf of the leg
should rest. neath the mattress and

the provision of a box,

on which the patient can exert pressure with his good leg
ards movement 1n bed

(5) BBhler Screw-Traction Leg Frame —This 19 used for
reduction of fractures of the tibia and for certamn fractures
n the region of the ankle joint. (Fig 21) The cross bar
for the knee 18 angled 1n a Z manner to make provison for
the greater bulk of the tendons on the medial aspect of the
knee.

(8) Thomas Double Hip Frame —This 1s used for the
treatment of tuberculosis of the spine  (Fig 22)

(7) Jones Abduction Frame -—The Jones abduction frame
1s o modification of the above, and 1s used for acute arthritis
and tuberculosis of the hip-joint (Fig 28) To applv the
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Fic. 21 —Bdhler screw

traction apparstus for the
reduetion of fractures of
the Jower kg talus or
o3 calels.  The knee Joint
fs flexed to u right angle
wherebn the mwuscles of
the calf and the tendo
achilles are relaxed. The
cros-bar i shaped to an
angle on one slde to ac
commodate the medlal

flexor tendons.

o1 the treatment of
poal canes in ehil-
dren

I

——r LTS

Fla 23.—Sir Robert Jones abduetion
frame.
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patient 1s lowered into the frame with the buttocks on either
side of the gap used for nursing purposes Both lunbs are
fixed to the leg frames by skin traction tapes, just as one
fastens a leg to the Thomas sphint A perineal band 18 applied
to the unaffected side to provide a point of counter-extension,
and pads of wool are placed behind the knees to prevent
hyper extension of these joints The wings of the splint are
then moulded to the body and fixed together The permeal
strap should be loosened four
hourly durmng the first two
days and then twice a day for
attention to the skin  'Each
time the skin should be rubbed
with spint until dry then
dusted, and the strap re fixed
if possble, over a new area of
skin and with the same degree
of tension

For touet, the frame should
be raised by placing a box or
wooden block under the trans
verse bar at the foot end of the
frame To make the bed, re-
move the bed clothes, leaving
a blanket covering the patient.
The patient and frame are lifted
by four attendants on to &
trolley and the mattress 1s then
turned and a clean bottom sheet
apphed to the bed The draw
sheet and draw mackintosh are
folded to about 14 1n. wide and the patient and frame then
hfted back on to the bed

(8) Thomas Hip Splint —The Thomas hip splint 15 used
1n the convalescent stages of tuberculosis of the up  (Fig 24 )
It consists of a padded metal bar 2 jn wide, moulded to the
body and extending from the level of the lower border of
the scapula to about 8 in above the ankle. It 1s attached
to the body by two arcular bands and a shoulder band, and
1s fixed to the leg by leather cuffs above and below the knee

Fia 24 -—Thomas hip splint
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and at the lower end of the sphint  The knee cufls prevent
abduction strmn on the knec jomnt  The wron bar 15 curved
below to end on the medinl aspect of the leg thus preventing
adduction and internal rotation

(9) Hodgen Splnt.—The Iodgen sphint was designed
ongnalls for the treatment of fractures of the femur It
resembles n Thomas splint but the upper ring 18 replaced by
a half ring which does not serve as a fixed point for extension
The side-bars are angled at the hnee to allow 20°-80° flexion

Fio 23 —Hodgen splint applicd in the treatment of fructured femur

of the knee-yoint. Two hooks are fired on each mde of the
bar to allow suspension of the splint from a Balkan beam
In use the imb with the knee flexed 1s laid on cross pieces
of domette attached to the splint with chips and 1s attached
to the lower end of the splint by skin traction tapes The
splint 13 suspended with cords attached from the hooks on
the wide-bars to a single cord which 15 led over pullevs on
the Balkan beam to a weight  (Fig 25) It 15 essentially a
»plint for applying balanced traction, and cannot be used to
apply fixed traction It 1s convemently used in the Russell
balanced traction method or for trentment of fractures of
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the femur and 18 valuable in the after treatment of arthro-
plastics of the hip

(10) Hamilton Russsll Balanced Traction —This 15 used
for the treatment of fractures of the femur and for balanced
traction after arthroplasties of the up  (Fig 20 ) To apply
A skin extension 1s applied to the leg and a sling 1s used to
support the knee. Cord 1s attached to the sling and passed
over a pulley on n Balhan beam directly over the knee,
so as to produce o vertical pull The same cord then passes

Fie 20.—Hamilton Ruseell s method of continuous tractjon.
mm‘m-mummhmnandm w0oem spreader this provexta it from

banched TP and cuweing rritation of the tkin. Note the arramperaest of the four paliers
resatred. rum-hdd-r_u-pmw'm support the Limb kay been cumtted.

over the pulleys so as to pull on the skin extenston 1n the
hne of the lower leg The resultant pull of the two forces
15 along their mathematical resultant, and this produces knee-
flexton of about 20 -80 with the pull along tht Line of
the shaft of the femur The lmb 1s supported on pillows
and no sphint 14 required

THE SPINE AND PELVIS

Sacro-Thac Belts —These are used for the treatment of
sacro-iline strain when other methods of treatment are
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refused  The belt consists of a canvas pad remnforeed with
metal stavs extending from the crest of the ilum to the
upper part of the cocevx.
This pad 1s then fixed to
the bodv by curcular and
penneal leather bands

Spunal Braces —Spmal
braces are used n the con
valescent stages of tuber
culosis of the spine and
infantile paralvsis afecting
the spinal museles, and
in certam affections of
the spine where movement
causes pawn. In prinaple
thev consist essentially of
two parallel steel bars
placed on each side of the
vertebral column  Thex
are moulded to the backh
and fixed below by a pelvie
band and above by a
lIeather band at the level
of the scapula. Leather Fio. =.—Sue md Taylor spinal
straps encircling the
shoulders are then fixed nnteriorlv to the pelvic band by
additional leather straps (Fig 27)

Bradford Frame —The Bradford frame 1s used for tuber
culosts of the spine and for infantile paralvsis of the trunk

Fiu 23 —Bradlord spioal frame  N\ote the detachable part A, which
be removed for nuning

can

and back museles It consists of o rectangular gas pipe frame
{1 in diameter shghtly wider than the patient s
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shoulders ond 12 in longer than the patient, on which
18 placed o canvas cover i less than the width of
the frame and 2 i less than the length. A blanket, &
sheet & draw machintosh and a drow sheet are then
placed over the frame These, and the cover are
three scgments, the centre segment being removable and
placed m a convement posthon for nursing purposes.
(Fig 28) Restrnining bands for body, arms and legs
are added

Whitman Frame —The Whitman frame 18 & modification
of the Bradford frame bemng three-quarters of the width

Fia 20 —\Whitmen frame. Used with bead and leg tmactlon for spinal
crries,

of the patient and angled to produce extension of the spine
(Fig 29)

THHE SHOULDER

(1) Thomas Arm Splint.—This resembles a Thomas knee
splint but the rng 1s round and swivels on the side-irons
It 15 used as a temporary splint for the transport of injuries
of the upper extremuty  YWhen used alone 1t 1s unsatisfactory
for prolonged treatment as traction is applied with the
elbow extended This 13 an unphysiological position for
traction and if this 1s prolonged, stiffness of the jont results
It 1s excellent 1f modified by adding a flevion bar ond applvimg
traction with the elbon flexed at 90

(2) Bumple Abduction Splint.—This consists of metal
troughs for the arm end forearm attached to a metal side-
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pieee, 50 as to hold the arm m 60°-00 nbduction, external
rotation and 20 flexion the elbow flexed 90°  The splint 14

Fio 30 —Simple abduction frame  The padding hos been removed
for clearness.  The splint should fit higher In the axlla.

attached to the body by round canvas belts fastened round
the trunk and over the opposite shoulder (Fig 80) The

Fiu 31 —Abduction frame with continutas traction applied 1t ls
used for certain fractures of the humerus. \ote that these splints are
tnade to fit either o right or 1eft arm and cannat be interchanged

abduction sphnt with traction attachment 1s similar to the
above and 15 designed to exert traction on the humerus n
the abducted and externally rotated position  (Fig 81)
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(8) Bbhler Arm Screw-Traction Frame —Ths 15 used for
the reduction of fractures of the humerus (Fig 82) including

F16. 32.—The Bahler arm frame s applied with mdtable

padding beneath the straps. A Kirschner wire Iy [nserted

throngh the ofeeranon process and a stirrup fixed. Screw

traction {v applied with the forearm flexed at right angles
and prooated,

those of the lower thurd and the nech of the scapula  Traction
15 applied through a Kirschner wire inserted through the
clecranon process

THE FOREARM

(a) Carr Splint.—The Carr splint consists of a straight
dorsal sphnt, and a palmar sphnt hollowed out for the thenar
eminence  An oblique rounded bar 1s fixed to the lower end

- of the palmar splint to
e allow the fingers to gnp
> the bar The splints are
e bandaged to the. hand
and forearm (Fig 33
Fia. 33 —Carr spitats. The splint is useful foz
first ai1d treatment of a Colles fracture but i1t should never
be used for the complete treatment, as full finger moyements
cannot be practised and radial or ulnar deviation ennnot be
prevented
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(b) Cock-up Wrist Splint —This 15 usad to support the
wrist m dorst flexton and 1 useful for museulo ypiral nerve
lesions It conusts of a
strmght metal gutter, the
concave side of which fits
the flexor aspeet of the fore-
arm  (Fig 34) This 1s econ
tinued downwards into a
dors: flexed palmar  pece
which should not extend be-
yond the distal shin crease
of the palm 1n order to allow full moivement of the metacarpo-
phalangeal and mter phalangeal joints  The thumb should

be free of the sphint to allow unhindered action of the opponens
polhicis musele

¥io 34 —5Ir ltobert Jones pattern
“cock up splint.

METHODS OF APPLYING TRACTION TO LIMBS

The Balkan-Beam —This 15 used as o means of attechment
for sphnts and pulley 1n the treatment of fructures of the

P —.

_./ﬂ

_ i

Fi1o 33 —Double Balkan beam.

hmbs  Single and double types are available (Fig 35)
The single type consists of two upright wooden or metal
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posts connected over and under the bed with cross bars
A beam which can be moved mdependent of the bed 1s an
advantage, as one fixed to the bed allows only a lhmited
degree of hip abduction which 15 unsatisfactory in certan
fractures of the femur Double beams are usually fixed to
the bed
Skm Extension —Skin extension 15 a valu
able means of applying traction to a lImb
which 18 free from certamn risks appheable
to skeletal traction, ¢ g sepsis along the pin
track and joint infection when mserted near
jomts If holland strapping or flexoplast
orthopaedic strapping 15 used 1t can be safely
left on for 8-10 weeks without sk wntation
Ordinary zinc oxide strapping should not be
used because of the tendency to be followed
by this complication To make the strapping
extension, two strips of the strapping are
taken, 2§ 1n -8 m. wide at the narrow end
and 5§ 10 —6 in wide at the other In the case
of fractures they should extend at least 8 mn
above the mte of fracture The strips should
extend for 8 mn below the malleol 1n the case
of the lower hmb end the epicondyle 1n the
case of the arm and should be cut diagonally
f: ma;;:ffh: on both mdes for 1 1n to allow a smooth fit
sdeofthostrap- to the imb  The lower free ends are then
ping the better  folded to make them thick, and covered with
:wmﬁdoﬁ % a 8an stmp of strappmg to make 1t non
the Umb. adhesive  The unfolded pieces are stitched
together and a loop of tape 1s stitched to this
thickened strapping (Fig 86 ) The strapping 13 applied evenly
to the side of the unshaven imb after heating by placing 1t
round a jug of hot water The straps should not overlap
They are held 1n ponition by a crépe or flannel bandage
extending from the commencement of the straps to 2 in
above the malleoh No cross straps of adhesive strapping
are uscd as these are unyielding compress the lmb and cut
the skin A piece of lnt or bandage 1s placed between the
strap and the skin of the malleol to prevent adhesion
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\} eright-cxtension 13 applicd by cord attached to the tapes,
or the tapes may be tied to the end of the splint  (kig 37)
7/

Another method 1% to mcorporate
o wooden sprender 1n the centre of
a long double strap (Fig 38)
Each half of the strap 1s then
opplicd to the Imb and fixed as
m the above method A cord 1s
then attached to the spreader and
tied to the weight or to the end
of the splint

Skeletal Traction —Sheletal
traction 13 a ierv cificient menns
of applving traction It mnv be
apphed by means of n Kirschner
wire or Steinmenn pin A Kir
schoer wire 1s drilled 1nto the bone
by means of a hand or electrie dnll,

Fi1a 37 —)ethod of affixing
lamp wick loops to the ex
tremity of a strap

a stirrup attached and the wire rendered taut by means of

the wire tightener (Fig 30)

Ll

- I R G

P
-

Fio 38 —8kin strapping ustug a * spreader

T

T

LoD FTem

Fio 39 — Instruments for Inscrtion of hirschoer wire

Dril.
hirehmer mirup with wire Rlre- Stirrap
-+ha ped ook b Lowerted Int tightener Blanser

o84 of the bides in the HbTwp
A3 w el 1 thed €0 Uln,

Wi
cutters,



3o I1RACTURLS AND ORTHOPAEDIC SBURGCRY

Instruments required are

One bone drll

Stamnless steel Kirschner wires

Kirschner starrup and wire-tightener

Stirrup spanners
Wire-cutters
Tenotomes.
Gaurze

One parr scissors
Wastisol

Sheletal traction rony be used for traction n the arm by

(=) x

3

!

Fia 40.

Béhler gwivel stirrup  Steinmann  pln with
ILnsertion handbes,

msertion of the wire
or pin mto the olecra
non process, and mn
the leg by insertion
mto the os calas or
tibial tubercle. For
the leg a Steinmann
pin 1s preferable as
there is less likeh
hood of the nal cut
ting through the
bone YWhen remov
g the wire, ene end
15 cut off close to the
shin, and the other

end and the skin round the wire stenlised with spint  The
projecting end 1s serzed with a pair of artery forceps and
the wire withdrawn The skin punctures are then sealed

with gauze soaked 1 mastisol

For the insertion of a Stemnmann pin the following m

struments (Fig 40) are needed

Bone mallet

Steinmann pin and msertor

RBohler swivel stirrup
Tenotome

Bard Parker hmfe

Tissue foreeps
AMay o seissors
Gauze swabs
Mastisol
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The Steinmann pm ts hammered into the bone and the
skin around the pin then sealed with gauze pads soaked 1n

mastisol  (Fig 41) A
Bohlerswiv el stirrup should
be used to the exclusion of
other types as with this
type, the shirrup rotates
on the pin and prevents
rotation of the pin 1tsell
Risks of sepmis are thus
reduced as rotation of the
pin results n tracking of
nfection along the pin
mto the bone When the
pmn s removed, the en
trance and exat wounds,
and the whole pm are
swabbed with spint and
the nail holder fixed to the

1o 41 —The nafl is driven throngh the
bone until its point appears under the
skin, which is nicked with a scalpel.

pn which 15 then withdrawn  Spint 1s applied again to
the wounds and thesc sealed with gauze soaked 1n mastisol
The pads stay 1n position for 2-8 weehs when the pin track

will be found to be healed

Pulp Traction —This 13 used for displaced phalangeal

AR

F1a 42.—Pin for pulp trac
thon. They are used for some
fractures of the phalanges,
metacarpuby and roctatamsals,

M mespesy e

metacarpal, and metatarsal fractures  Stainless steel wire
or special pins may be used (Broch pins)

(Fig 42) They
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are nserted nto the pulp of the termmal phalanx the
procedure bemng performed undcr loenl anaesthetic if desired

—— C——

Fia 44 —Cramer wire splinting  This aplinting ean be bent into the
desired shape and out to the requisite leogth before padding

The pin 18 then tied under tension to a Bahler finger splint
(Fig 43) or a Cramer wire banjo splint. (Fig 44)
Universal gutter sphints (Fig 45) ma) be used as tempor

Fia 43 —Jones universal gutter splints.

ary splints, or as local splints 1n the treatment of a fractured
femur when fixed traction 18 used Thev should be padded
with wool before being apphed
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ORTHOPAEDIC THEATRE TECHNIQUE

PREPARATION OF THF PATIFNT FOR OPERATION

ENFRAI  pre-operative mensures  such ns  pre
Gmcdlmhon diet aperients, and enemata follow the
lines practised in general surgers

Skin Preparation —For all orthopacdic operations (apart
from cmergencies) the skan should be prepared for two davs
The shin should be shayed and washed with ether sonp and
then cleansed with methylated cther and surgieal spint or
1 per cent mercurochrome apphed over the prepared area
and the part bandaged w stertle towels  Three such prepara
tions are made before operntion

If the patient has been wearing a cast or appliance for a
long time, the skan 1s usually dirty and exfohated neeess:
tating longer shin preparation A soap poultice 15 applied
for 24 hours, after which the shin 1s washed and white vascline
apphed dnily unt all loose shin1s removed  The shan s then
washed thoroughly cau-de-Cologne applied, and dried well
with hot air  The usual skan preparation 15 then commenced
An adequate ares above and below the operation field should
be prepared, as any preparation on the operation table renders
the previous care a waste of time  When operations are to
be performed on the foot or ankle the whole imb from the
knee downwards 1s prepared  For operations above the
anhkle the whole extremuty from the groin to the toes, 1s
prepared  For hup operations the whole leg and the abdomen
and back to the level of the umbilicus are prepared for the
shoulder the base of the neck and upper one-third of the
sternum and the whole arm The whole arm should be
prepared for operations below the shoulder

Tourmquets —Many orthopaedic operations espeerally
those on joints need the prehminary application of o
tourmiquet to render the operntion field bloodless The

hmb should be clevated for three minutes before appliention
3
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of the tourniquet, which must be applied tight enough to
occlude the artenal circulatton. An Esmarch bandage 1s
very satisfactory for the lower kmb For the upper limb,
a sphygmomanometer cuff inflated to 180-200 mm mercury
depending on the patients blood pressure, 13 preferable.
An unyielding rubber tourmiquet for the arm is to be strongly
condemned because of the ease with which a musculo-spiral
nerve paralysis may be mnduced by such compression The
tourmuquet 18 not removed until the post operative dressings
or plaster-cast are applied, but the nurse should be certein
that the tourniquet has been removed before the patient
leaves the theatre Neglect of this precaution will culminate
in a gangrenous lmb and amputation, and posnbly legal

Whulst duscussing the use of the tourniquet in the operation
theatre one would hike to add a timely warnung concerming
the use of tourmquets for controling haemorrhage. Apart
from the operative indications alreadvy mentioned, a tourm
quet 13 seldom requred As a rule haemorrhage can be
controlled by a firm bandage and elevation of the lumb
If & tourmquet 13 applied too tightly there 1s consderable
danger of producing traumatic artenal spasm and nerve
paralysis A tourmiquet which 1s not applied tightly enough
aggravates the bleeding because the artenes are not occluded,
whilst the venous circulation 1¥ obstruected

Draping —If the wound 1s to be kept clean 1t 1s esscntial
to cover the whole of the patient, except the area of the
operation by the correct application of sterile towels In
correct application may lead to shpping of the towels and
exposure of unprepared skin duning operation A nurse
should grasp the covered toes or fingers and rase the hmb
The skin preparation towels are then removed by peeling
from above downwards until only the toes or fingers are
covered (Fig 46)

For the foot and ankle two sterile mackintoshes and towels
are placed over the lower half of the table and the other leg
A further sterile towel 13 laid over these, approxumntely at
the level of the lower one-third of the leg  Another 1s taken
by the assistant, and the nurse then allows the leg to fall
into this towel This, and the previous towel are then
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wrapped over the
Limb and toes so as
to leave only the
mte of the operntion
exposcd The towels
are chpped to shin
to prevent move-
ment. Alargeopera
tion sheet, which
covers the whole of
the patient, 15 lad
on with the imb to Fio 48—After * pecling ™ the proparation
be o ted upon o

pmmpgf;g throggh towels off the limb the leg b beld by the toes

while the sterile operation towels are lald upon
thecentrehole (Fig  the table under the leg and over the sound leg

47 ) A stenle stock
met sleeve 15 then
placed over the leg
and foot. (Fig 48)
At operation, the
stockinet 1% incised
the skin mncised and
the stockinet fixed
to the edges of the
wound with Michel
chps =

For the knee a @ 47 —Sterfle towels are wrapped round the

lower part of tho leg and foot and also above
mmular preparation  the knee. The operation sheet, held in

as for the ankle 1 the right hand, has just been applied
given. The towel
nto which the humb
15 lowered should
cover the whole of
the leg below the
knee, and a stock
inet sleeve applied
as before

When the lup 13 o 48 —Flnal : " .
being exposed the iCiiiare sesve .;:.‘ebei applied over the
draping 1s com operation area.

4 CLa
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menced as before, but sterile mnckintoshes and towels are
placed under the buttocks and across the other hmb A further
towel 1s laid 1n the gron and perineum and chpped to the
towels covering the table and the imb  The large operation
sheet 18 then placed over the whole of the patient with the
centre hole over the site of proposed incision

OPERATIVE TECIHINIQUE

In nll operations involving bone, jont, or tendon except
in the presence of sepsis an absolute no touch technique
should be employed The instrument table should be set
up entircly by stemle mstruments, the instruments to be
used betng laid with their handles on one half of the table
The other half of the table should never be touched by the
hands All sutures and ligatures should be handled by
forceps, and needles threaded by mstrumental means Swabs
should not be touched by hand, but should be used clipped
n forceps  When the skin has been meised the knife used
1s discarded and a second knife used to perform any further
dissections

INSTRUMENTS

General Set (Fig 40)
1 pair deep retractors
1 pair small retractors
2 pairs toothed dissecting forceps
2 pairs non toothed dissccting foreeps
2 pairs Mayo scissors
2B I’ kmves (No 22 blade)
1 scalpel
2 shurp pomnted tenotomes
2 blunt-ended tenotomes
2 dozen long artery foreeps
4 Lanc long tissue forceps
2 Faraboeuf rugmes
1 long probe
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Fia 49 —General bone Instmments
Poom-tihiding £ €reps  onteatomes () (heselied both k)3 deils () cartflage
foeceps  sequestrum fwcej§ gomees (3)  jethed 1 des tws (3)  Lame bone-
bending forveps (Dote ke batallea)  Fermuaon Ikt torted forceps  bone-cartting

forcere  hey fude outenfomy mas  meetafaral naw mmflet.

1 MacDonald dis T ™ T
sector 2 =
4 blunt hooks

1 parr sinus for h
ceps
1 aneury sm needle -
1 small Volkmann
spoon

1 large
Y olkmann F1a 494 —Acetabuloplasty Instruments
spoon

1 pair gequestrum

forceps

1 parr  Ferguson
lion toothed
foreeps Il

6 towel clips - - h‘“‘ “;“m -
1a u—'l‘homm wrene! This ot
i ;lgfld;c }l;(:il:ed?cd rtronagnmnlpulnﬂon of the fert and for some
deformitics of the long boaev
mallet
2 pairs small non toothed dissecting foreeps
1 pair stitch scissors
Necdles, Dgatures, and sutures
Silk or SW ( for shin No 2 chromie ecatgut for
aponcurosis and museles, N 000 for sub-
cutancous higntures «ilk for tendons

Orteotomy

General st and osteotomy saw
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menced as before but sterle machintoshes and towels are
placed under the buttochs and across the other hmb A further
towel 48 laid i the groin and perincum and clipped to the
towels covering the table and the mb  The large operation
sheet 13 then placed over the whole of the patient, with the
centre hole over the site of proposed meision.

OPERATIVE TECHNIQUE

In all operations involving bone, jomnt, or tendon except
in the presence of sepsis an absolute no touch techmque
should be employed The mstrument table should be set
up entirely by sterde instruments the instruments to be
used being lnid with their handles on one-half of the table
The other half of the table should never be touched by the
hands All sutures and ligatures should be handled by
forceps, and necdles threaded by instrumental means Swabs
should not be touched by hand but should be used clipped
m forceps When the shin has been mcised the knife used
1s discarded and a sccond kmfe used to perform any further
dissections

INSTRUMENTS

General Set (Fig 39)
1 pair decp retractors.
1 parr small retractors
2 pairs toothed dissecting foreeps
2 paurs non toothed dissecting forceps
2 pairs Moo serssors
2B P hmves (No 22 blade)
1 sealpel
2 sharp-pomted tenotomes
2 blunt-ended tenotomes
2 dozen Jong artery forceps
1 Lane long tissue foreeps
2 Faraboeuf rugtnes
1 long probe
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Laminectomy @
Ceneral set 2 wide osteotomes
1 medium osteotome
1 parr large small, and medium hone eutting foreeps
2 pairs lorley or Hudson lamincetomy shears
(g 52)
Ionley wax Suetion apparatus

Fio 5%.—Ilonley laminectomy shears.

Bone Graft
General sct Albee saw 1ot saline.
Bone dnlis Vitallium screws

Lowman and Lanc bone holding elamps and levers

Sterilisation of Albae Saw —1 The clectric cable from the
motor to the black rubber union on the connecting cord 1%

Fig. 53.—Albee motar saw with fittinge.
() Motar b starillmbly casn.
(4) bans—single and tuin.
(c) Baw guard.
() Dowel shaper for maling booe pege.
cables

(0} Commseting
{f) Foot switch,

remoy ed from the motor by pulling 1t out from the plug and
bolled  (Fig 53 and ig 54) g
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Osteomyelitis
General set bone dnlls, and vasele gauze.

Plating Fractures
General set.
Vitalhum plates and screws set. (Fig 50)

SHERMAN SCREWS
LS

Fia 50 —Vitallilum screws and plates.

Drlls and Lane bone-holding forceps
Bone levers
2 pairs Lowman clamps.  (Fig 51)

Fia 51 —Lowman clamp. Used to bold fractured bones {n
position during fixation with a screw plate, or graft.

Amputiations :
General set.
Amputation retractors and large amputation kmfe
Corrugated rubber drains.
Large and small amputation saws

For Excusion of Semilunar Cartilage :
General set.
2 cartilage kmuves
1 long narrow retractor
1 Martin bull-dog cartilage forceps
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GENERAL METHODS OF CORRECTION OF
DEFORMITY

EFORMITIES may result from contractures of the
Dskm faseln muscles, tendons, or joint capsules or
hgaments and from mtra articular adhesions, causing
anhvlosts of jomnts  Often many of these structures are
contracted together
The axiom Prevention 1s better than cure * 15 especially
apphieable to the surgery of defornnty  Prevention 15 simple
but the trentment of the cstablished deformity is usually
difficult and prolonged The development of contractures
should be prevented by careful sphintage of jomnts in a neutral
position and the institution of daily active movements to
the unaffected joints For paralysed himbs, the joints should
be put through a full range of movements each day

DEFORMITIES DUE TO SKIN AND 5CAR
CONTRACTURES

Again prevention 15 to be preferred to treatment of the
established deforruty and early skin grafting of wounds s
undertahen with this object 1n view

Traumatic loss of shin should be replaced immediately
if conditions are suitable using flap- or split thickness grafts
A conyenient method for injuries of the hand 1s to place the
hand nto a pocket of skin roised in the abdomnel wall If
tendons are exposed duc to slkan loss and the part cannot
be placed in an abdominal pocket, they may be covered with
split thichness grafts  Often immediate grafting 1s out of
the question and must be deferred until o clean, healthy
granulating area 15 present  To prepare such an arca for
the subsequent grafting eusol dressings, followed by normal
saline pachs may be apphied or preferably the irngation
envefope techmque may be employ ed

41
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2 The handle is removed from the motor shell after\
releasing the screw which lochs the shell and bandle to the '

Fia 54 —Darts of the motor saw which must be sterilised
Note the part of the cable which must be bolled.

motor The shells handle, and cutting tools are boiled.
3 After stenlisation the long part of the shell s
taken 1 the gloved hand and held with

its large, open end up A nurse, hold
ing the large end of the motor m the
palm of her hand, mserts the other
end into the recipient shell and turns
the motor to the rght as far as it
will go (Fig 55) The other half of
~ " the shell is then fitted and loched
! and the handle screwed on The sterl
 1scd cable 15 plugged mto the motor,
\lﬁ and 1ts other end plugged mnto the con
l nection to the foot switch The saw

18 then ready for use
When using the saw &  constant
murze  ts lmserted Stream of sterile sahine should be allowed
fato the sterlle shell, to flow on to the cutting tool to cool
beldbythe cean™ 4t Ty avord any aceident, 1t 1s most

peretion. important that no finger or swab should
approach to within 12 of the saw blades.
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15 placed over the graft and a firm pressure bandnge 1s then
apphed  The dressings are left tn mtu for ten dnvs when
redressing 18 undertaken

Flap-grafts arc usually tahen from the abdonien or back
for use with a defeet of the arm, whilst in the lower himb the
opposite leg serves as the donor aren A flap of shin 1s rused
on the donor nrea cut shghtly larger than the defect to be
doted to allow for shnnkage and hanged at one mde  The
flap 18 sutured to the cdges of the reeipient aren and the raw
aren left by rmsing the flap 18 covered by (fulle gras  After
two weeks, the flap 15 severed from the donor area and fixation
to the defect completed The raw donor arcz which is now
covered by granulations 13 covered by a Thiersch graft

Splt-thickness grafts, consisting of cpidermus, derms
and small amounts of cortum are cut with a razor or skin
grafting knife  The thighs ond arms arc used as the donor
area and are prepared by appheation of spint and then normal
saline,

A selected area of shin 1s then stretched by means of
boards or suction cups and the grafts cut. These are placed
on fulle gras with the raw surface upwards An excision of
the granulations of the recipient aren 1s then performed
bleeding being arrested by the application of liquor adrenalin
and firm pressure The surface 15 then lightly dusted with
sulphonamide powder to allay infection and the graft placed
n positton  Gauze or sponges soaked mn normal saline are
laid over the graft and a firm elastoplast bandage applied
to maintain firm pressure. Re-dressing is performed on the
eighth day

Thiersch grafts arc very thin grafts, cut with a razor or
skin grafting kufe  They are used for direct application to
granulating surfaces, and thewr preparation and fixation 1s
simular to the method used for sphit thickness grafts

DEFORMITIES DUE TO CONTRACTURES OF FASCIA,
MUSCLES, AND TENDONS

Deformties due to contractures of fascin, muscles and
tendont can usually be manually corrected 1n the early
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Burns and wounds which have healed by granulation
tissue are common causes of deformity The deformity may
often be corrected by excising all the scarred tissue and -
manually correcting the defect. The raw area left after the
excision 18 then covered with a shin graft, using either a free

Fra 56 —Flap-graft to wrist. Fia, 57 —Flap-graft to leg

whole-thickness graft or o tube pedicle graft, or a flap
(Figs 56 and 57 )

Tube-pedicle grafts are ususlly made by making two
parallel skin memons m the abdomunal or thoracic wall and
separating a rectangular area of skin. The mnesion should
be as wide as 1s conmatent with closure of the skin wound
beneath the rased rectangle or famhng this, the wound 1
covered temporarily with a
Thiersch graft. The rectangle 1s
then sutured to form a tube
using a continuous silk suture for
this (Fig 58) After four weeks,
one end of the tube 1s severed and
implanted into the arm and four
weeks later the remaming abdo-
munsal attachment 15 cut and the
i | end mmplanted mto the recipient
area The tube is now ready to
replace the excised scar tissue

A fres whole-thickneas grafi
may be cut from any suitable
area of skin It 1s cut to the shape of the recipient aren, but
due allowance is made for shrinkage of the graft after 1t has
been cut. The graft 1s placed over the raw area and sutured
m positton with N 000 000 catgut or ophthalmic silk fixed on
atraumatic needles  To aid vasculansation o mould of stent

Fic 58 —Tube-pedicle graft.
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and the puncture scaled with a collodion dressing The
Iimbs are mampulated mto an over correeted position, and
mantained 1 that powtion for 14-21 dnvs by n cross bar
fixed to two plaster boots npplied to the feet

Opcerations to ernse muscle origins arc undertnhen to
allow the musele to acquire o new orifin neater its msertion
after manipulation of the hmb into correct position  Thes
arc often used for flexion contractures of the hip and clbow,
and consist of sub periostenl stnpping of the muscle origing
by means of rumines  After operation the imb s immobilised
1 a plaster-cast 1 the over-cors
rected position

Some deformuties arc better
treated by esteotomy of the
bone, espeeially 1f the adjncent
ot 15 ankvlosed or has been
nfected with tuberele  The bone
1s partially divided by an ostco-
tome or osteotomy saw and
the frocture completed manu
alli  The limb 1s then mm
mobihsed 1 plaster with the
deformity corrected and the

cast 15 not removed until bony
union of the osteotomy 15 sound  Fi %0 —Ostestomy of e os
(Fig 60)

When g joint 1» anhylosed 1n a deformed position or where
deformity 15 pssociated with pamnful partial ankylosis an
operation may be performed on the jomnt to correct the
deformity and relieve the pun  Two types of operation are
possible, one producing the opposite result to the other
One operation 1s that of arthrodesis whereby the joint 1s
tbolished  the other opesation s that of arthroplasty
where & new jomt 1s fashuoned.

Arthrodests 1s the excision of the articular surfaces of the
jomt and apposition of the raw surfaces to allow union to
occur  The limb 15 immobihsed 1 a plaster-cast until union
Across the jomnt 1s sound This often tokes 3-6 months
After removal of the plaster the sutures arc removed and a
walking caliper 15 fitted for the arthrodeses of the knee and
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stages of their development, because the fibrous tissuc 1s
phable and eamly stretched Correction may be possible at
this period of development of the deformity by the application
of weight traction, or by forcible manrpulation and stretching
followed by the apphecation of a plaster-cast to maintain the
new position of the part Adequate padding of the cast is
necessary to prevent the development of sores The plaster
18 bivalved after 4-8 weeks, and exercises and massage
mven, the two halves of the cast being replaced after the
perieds of physiotherapy until the muscles of the himb are
strong cnough to prevent recurrence
of the deformity
A modification of the Iatter
method 15 the use of wedge plasters,
this procedure being particularly ap-
plicable to deforrmties of hinge
jonts such as the knee (Fig 59)
The plaster cast npplied after mam
pulation 18 cut three-quarters of the
way across at the apex of the con
cave side of the deformuty A
wooden wedge 1s then knocked into
the gap thus enlarging 1t and so
. Wedge plaster £ levering the divergent limbs of the
10 50— plaster for  opef g This process 1s repeated
mo‘:fb’ﬂ:ddmky unng}’;g-:tge.r wcdges until full cor-
rection 1s obtained
Where the contracture 1s of long standing strong fibrous
tissue 15 present, and the previous conservative measures
are often meffective  Operative measurcs must then be
undertahen These consist of tenotomies tendon lengthening
and erasion of the muscle ongins
A common example of blind tenotomy for such a con
tracture 15 the operation of adductor tenotomy The hip is
flexed and nbducted so as to streteh the contracted tissues
A sharp-pointed tenotome 1s then inserted through the shin
just superior and lateral to the taut structurcs and then
laid aside A blunt-ended tenotome 1s then inserted between
the skin and the structures to be divided and the fibrous
tissue cut through completely  The tenotome 15 withdrawn
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the yont n a deformed position and then secondary shorten
ing of the muscles and soft tissues results

Prolonged immobthsation in plaster of Pans with jonts
n the optimum positton for function docs not lead to adhesion
formation s 15 often stated Mosvement will recover with
active excrcises

Adhesions tend to limut movement and eause pain when
thev are stretched and it is usually found that one particular
movement causes the pain The pain and tenderncss s
usually localised to the site of the adhesions

Manipulative treatment of adhesions 1s very successful
only when swtable cases are submitted to this form of
therapy It 1s espeelly contra indicated when any active
ot discase is present, e.g tuberculosis acute arthrtis, and
rheumatord arthntis i the active stages, ond 1n old tuber
culoms Joints where the disease may recur  Manipulation 1s
not a method to be used for stiff joints in old people where
rarefaction from seniity may result 1n fracture nor for
children because of the nsh of epiphyscal damage and be
cause spontaneous recotery 1s common

Manipulation is particularly useful when loching” of
Joint surfaces occurs eg i torn medial memscus It may
be used in osteo-arthritis, and after rheumatoid arthntis,
provided the condition 1s quiescent,

For successful manipulation good muscular relaxation 1s
essential  This 15 achieved by genernl anaesthesia, and
pentothal sodium 1s particularly swted for meampulative
therapy because of the complete relaxation 1t gives and
beenuse of the shortness of the apaesthesia  During manipu
lation an endeavour 15 made to incrcase one movement
only and the joint 1s put through one range of movement
only pump handling’ of a joint 19 to be condemned
beeause of the severe reaction Iikely to follow

After manipulation the jomnt 15 rested for 24-86 hours
m order to allow the subsequent reaction to subside The
jomnt should be immobilised 1n the position where the
adhesions are lengthened and massage then given, active
and assisted movements bemng commenced on the second or
third day dependent on the seventy of the reaction
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ankle to allow non weight bearing movement of the himb
This 1s worn for six months For arthrodeses m the upper
hmb no splints are required after removal of the plaster

Arthroplasty 15 indicated swhen movements of more than
one jomnt are restnicted, and 1s particularly useful for the
elbow and lup jomts. The articular surfaces of the jomnt are
reconstructed and remodelled by chusels and rongeurs, and
covered by a substance which will allow ghding movement
and separate the raw bony surfaces Fascia lata 15 commonly
ugsed but recently witallium cups have been mtroduced to
replace this The mmtial results of arthroplasties using this
metal are excellent and the new joints are remarkably pamn
less, but the late results have still to be evaluated. After
treatment 18 very umportant if success 15 to be achieved
After operation the hmb 18 immobihsed by balanced traction
to separate the newly forined articular surfaces After three
to four days, pasmve and assisted active movements are
allowed the traction being continued after the periods of
exerctse Traction 1s discontinued after three weeks, and &
full senes of active non weight bearing exercises allowed
For hip arthroplasties these may be provided by attaching
roller skates to the heels and ebducting and sdducting the
limbs on mnchned planes With arthroplasties of the lower
Iimb the patient may be allowed up with crutches after the
fourth week.

Many deformities need & combination of many of these
procedures to correct them  One should remember that the
operative measures are only an incident 1n the treatment,
and that the after care expended to prevent recurrence is
of equal importance

MANIPULATIVE TREATMENT

Mampulation 15 used as a means of breaking down
adhesions 1n fascial planes and 1n peri articular tissues which
cause pam and restrict movement. An ndhesion is a patho-
Jogacal fibrous band which results from the organisation of
an exudate due to trauma or inflammation They may be
wntra articular or exatra articular They may develop with
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The muscles are cut 13 in shorter than the skin to avoid
their being brought over the bone end and becoming adherent
The vesscls and nerves are cleanly divided  The nerves
should not be pulled down hefore division, and should not
be ligated or injected with aleohol or neuroma mey result

After hgation of the main vessels, the tourniquet 15 re
moved and any further blecding arrested  Only the shin
flaps arc sutured and o corrugated rubber dramn placed n
each corner of the wound The latter is gradually shortened
following the second day after the operntion

A guillotine amputation 15 nn emergency amputation
where all tissues are cut through rapidly at the same level
and the wound left open to drmin It 1s used chiefly for gas
gangrene  Particular eare should be taken after the operation

Fio. 62 —Adaption of Thomas splint and ring for skin
tractlon following gulllotine

to prevent retraction of the skin which would lenve the bone
exposed This 1s achieved by applying skin traction to the
stump (Fig 62)

After-Treatment of Amputations

1 Above the Knee —In order to prevent flexion deformity
the stump should not be placed on a pillow or sandbag but
should be allowed to lie flat on the bed A bed-cage should
be placed over the imb and the bed clothes turned back in
order that the stump 13 exposed for constant ohservation
Thus the onset of haemorrhage can be quickly noted No
massage or passive movements are allowed YWhen the
wound 15 healed erépe bandaging should be commenced
A 6 crépe bandage should be firmly applied from below
upwards gradually easing the pressure around the stump as
the bandage 15 carrned upwards. (Fig 68) This aids the
production of a comieal stirrup  The bandage should be
re applied thrice daily  Flexion extension, abduction and

4



CHAPTER IV
AMPUTATIONS

MPUTATIONS are indicated for irreparable trauma
sepsis endangering hfe, and malignancy
The instruments required are

General bone operation set
Amputation kmfe

Amputation saws

Amputation tissue guard  (Fig 61)

Specisl Operative Details —For amputations of the lower
hmbs, the patient should be placed on the operating table

Fio. 61 —Ampoiation retractors.

50 that the hmbs are flexed over the end of the table If the
amputation 15 below the knee 1t 15 often advantageous to
have the patrent lying prone

If possible a tourmiquet is used to control hacmorrhage
A large amputation knife 1s essentsal for a rapid operation
as amputations need to be carmed through as quickly as
possible  In the lower imb flaps are cut to allow the sear
to hie just posterior to the coronal plane whilst equal flaps
or a crcular skin meision ean be used m the upper hmb

14



CHAPTER V
FRACTURES AND DISLOCATIONS

EFORE discussing {ractures and dislocations, a few
Bdcﬂmtlons of terms will allow the reader to have a
clearer understanding of thc various grades of bone
and jomt defects following the receipt of an injury
A Fracturs 15 the breaking of a bone or of a cartilage
An Epiphyseal Separation is n fracture which passes
through or lies within the epiphvsenl ine
A Dulocation 1s a complete and persistent displacement
of one articular surface of a joint from the others
A Subluxation 1s a partial or incomplete dislocation which
18 assocrated with a laxity of the jomnt capsule and the lige
ments controlling the jomnt.
A Sprain 1s a temporary subluxation in which the dus
placed articular surfaces have returned to their normal
posihions after causing damage to hgaments, tendons and

muscles around the jomnt Fragments of bone may be avulsed
with the hgament.

FRACTURES
THE AETIOLOGY OF FRACTURES

Predisposing Causes —Men are more liable to be sufferers
from fractures, largely because of the hazardous nature of
certain occupations and also because they take part i athletic
activities to a greater extent than women We are all more
active between the ages of five and forty and because of this
fractures occur most commonly durng that period of life
Senility however predisposes to the occurrence of a fracture
because the bones become rarefied with advancing years

Direct or Exciting Causes —Fractures may be due to
external violence or muscular action  The violence mny be
direet or indirect  Direct violence causes o fracture beneath
the site of impact resulting usunlly 1n a transyerse fracture

a1
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adduction exercises are practised dailly and weight and
pulley circuits are an advantage 1n increasing muscle control
of the stump Plaster pylons are rarely used as preliminary
artificial himbs, crépe bandeging bemng persisted wth and
crutches given until a permanent hmb can be fitted. In
three months most cases can be fitted with an artifical imb

2 Below the Knce —The same treatment as the above

Fia 63.—Bandaging anputation stump

(Putients assist by kolding bandage on froni—as indicated—similerly
at back.)

must be cartied out. In addition, quadriceps dnil should be
mstituted as early as possible after operation

8 Upper Extremity Stumps —Actve movements of the
stump and crépe bandaging are carned out as for the lower
Imb  An artifieal hmb can be fitted much earher than m
the lower hmb as weight 18 not borne on the stump
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Iine then spreads longitudimally up the bone, such
as occurs when a plant stem ix brohen  Henct
the term  greenstich ”  An mfeaction fracture re
sembles a greenstich n type, but differs from 1t in
that the concave border of the bone indents and
fractures  These fractures arc confined almost
entirely to children beeause their bones are more
flexible than those of adults and tend to bend
rather than break

(b) A longitudinal fracture 1s a fracturc where the fracture
line runs longitudimally along the bone

(¢) A transverse fracture 1s n frncture where the fracture
linerunsatnght

angles to the
longitudinal
axis of the
bone It 1s
Tramiverse, Oblique, Bplral.

always due to
direct violence
(d) Oblique and spiral

fractures arc
due to mdirect
violence, and in
these types the
Comminated, Grometlck.  Impactsd.

fracture Line 13
oblique or
spiral

(¢) A fracture Is said to be comminuted when there 1s
splntering of the bone fragments to many pieces
It 18 due to direct violence

(/) An impacted fracture 13 one 1n which one fragment 15
driven mto the other and fixed 1n that position
This occurs 1n situntions where the hard cortical
bone 1s being replaced by cancellous tissue, e g the
upper end of the humerus and the lower end of the
radius

Fio 04 —Types of fracture.

Surgeons often descnbe fractures by the situation of
the fracture e.g o supracondylar fracture. VWhen a fracture
results from trivial violenee we descnbe it as o pathological
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of the bone and considerable damage to the surrounding
soft tissues Indirect violence, 1.2 violence applied at &
distance from the ste of fracture and transmitted to that
region by bones or ligaments, results in a spiral or oblhque
fracture due to the torsion strmn appled to the bone  Any
soft tissue damage 15 due to laceration by the bony frag
ments themselves A common example of a fracture due
to indirect violence 1s the typical fracture of the clavicle.
which results from a fall on the outstretched hand The
violence 1s applied to the hand and transmitted to the
clavicle via the bones of the arm and shoulder

Sudden muscular violence may produce a fracture, the
common example bemng the trans: erse fracture of the patella,
which results from e sudden strong contraction of the quadn
ceps muscle of the leg made to regain the balance when the
patient ships from the kerb

CLASSIFICATION OF FRACTURES

There are many methods of classifying fractures Firstly
all fractures may be simple or compound. A simple fracture
1s one 1 which overlymng skin 15 mtact, while a compound
fracture 15 one 1n which the fracture communicates with the
external skin surface by a wound 1t should be emphassed
that a compound fracture does not necessarily mean that
the bony fragments are exposed or protruding through the
wound Compound fractures are always contaminated and
potentially infected by overlying clothing and by dust and
soil which may be umplanted mto the wound at the time of
njury

A further subdivision 1s into the tvpes of fracture de-
pending on the direction and character of the fracture ine
(Fig 64)

(a) An incomplete fracture 1s one where the schole thick
ness of the bone 13 not broken completely across,
and these arc hnown as greenstick and infretion
fractures. A greemstich fracture is one where the
conenve side of the bone fractures, and the fracture
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and potentially infected  The fracture may beecome com
pound at the time of injury by the agent eausing the injury
or 1t may become compound by the bony fragments lncerating
the skan from within It must always be borne in muind that
any mmple fracture may be converted mto a compound
fracture by carcless handling after the actident, and the
fractured hmb must always be supported manually or be
splinted to prevent this

2 A varying degree of surgical shock accompanies any
fracture but 1t 1s usually severe in compound and multiple
fractures.

3 The bone mjury cannot be divoreed from soft tissue
injury  but in some fractures the soft tissue injury may be
very severe  Large blood vessels are very prone to be
damaged by the sharp ends of the fractured bones An
artery or vein may be severed, or a veln may become throm-
bosed as a result of the swelling and stagnation of the blood
mn the mnjured imb Thrombosis of the veins 15 often seen
when the pelvis and femur are fractured The bony frag
ments may injure the artemes without opeming the lumen
by damaging the sympathetic nerve plexus, which lies on the
outer walls of the arteries This causes arterial spasm, and
50 reduces the blood supply to the imb beyond and may
result in the development of a Volkmann s 1schaemic con
tracture or gangrene A traumatioc aneurysm may follow
laceration of the artery wall, the auneurysm usually being
saccular in type

4 Nerve Injuries —A nerve 1njury may follow the receipt
of a fracture because of the promimity of the nerve to the
bone or the nerve may be damaged at the same time as the
bone by the same violence The nerve may be contused,
when the paralysis 11 partial and recovers spontancously or
severed partially or completely The musculo-spirnl nerve
is more commonly 1njured in association with fractures than
any other nerve beeause of 1ts close proximity to the shaft
of the humerus  Other nerves often damaged are the ulnar
nerve in associntion with duslocations and fractures around
the elbow jont and the posterior interosseous nerve in
associntion with dislocations of the head of the radius
Nerve lestons may result from ischaemia and pressure of
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or spontaneous fracture This is always nssocated with
some disease of the bone which couses rarclaction or de-
struction of the bone, and renders 1t more liable to break.
The following affections often result in spontaneous fractures
Paget s disease parathyroid osteodystrophy, fragihitas asstum,
secondary malignant disease especially following breast or
prostatic tumours bone cyvsts osteomyelitis and tabes
dorsahs

THE SYMPTOMS OF A FRACTURE

1 A careful history should be taken concerning the time,
site, and details of the injury which caused the fracture, and
enquiry should be made as to the presence of any predisposing
factor or bone disease

2 Pain.—Most fractures cause pamn, but the seventy of
the pain varies with the individual, and the type and position
of the fracture  The pamn s continuous 1n type and 15 aggra
vated by any movement of the hmb

8 Palpation of the imb will reveal tenderness localised
very precisely to the fracture line

4 The pain causes reflex muscle spasm which, n itself
15 pamnful and Jeads to loss of function of the part.

5 Deformuty 1s often present, due to displacement of the
fragments of bone The deformity may take the form of
shortening of the hmb or angulation or rotation of one
fragment 1n relation to the other

2 Movement of the hmb msy reveal abnormal mobility
of the bmb at the mte of the fracture, and crepitus, & grating
sensation ey be detected at the same time

7 Swelhng and bruismg are invanable accompaniments
of a fracture due to the extravasation of blood and serum

8 X-ray examination should never be omutted iof a fracture
15 suspected, as 1t 13 infallible proof of the presence or absence
of a fracture.

COMPLICATIONS OF FRACTURES

1 A fracture may be compound. This 13 a very serous
complication, as the fracture 15 immediately contaminated
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fracture It 1s more common when there is extensive com
mnution of the bone and 1s thought to be due to fat droplets
enterning the lncerated vesscls in the marrow  Fat emboli
form and cireulate in the blood stream, finally lodging 1n the
capillarics of the Jungs or brun  If the lung Is affected, the
patient develops svmptoms resembling pulmonary oedema
coughling up large quantities of frothy sputum Treatment
should be on mmular hines, { ¢ ‘enesection, and hypodermrc
injection of morplun  When the emboli lodge in the brain
the patient becomes comatose and usually dies

10 Delirium Tremens frequently complicates a fracture
in an aleoholic subject  The deprivation of alcohol and the
injury cause the patient to become delirious, noisy, and
subject to hallucinations  The usual complaint 1s the presence
of numerous bizarre and loathsome ammals in the sick room
Treatment should consist of placing the patient on the same
amount of alcohol as he 1s accustomed to take. The next
day the amount 1s reduced and a sedative, such as
paraldehyde, given Each day the alcohol ration 1s reduced
and the sedative increased as necessary until ultimately the
patient reaches a point when he 1s without aleohol. The dose
of sedative 13 then gradually reduced

11 Hypostatic Pneumonia may result in clderly patients
unless they are frequently turned 1n bed

12 Malunion —By malunion we mean umon of the frag
ments m bad posttion which will result in disability later
¢ g lateral angulation of a fractured tibin will result 1n osteo-
arthritis of the ankle and flat foot.

13 Defects of Umion of the Fracture (nide tnfra)

14 Bed-Sores and Plaster Sores

15 Crush Syndrome, or Traumatic Oedema.—Experience
gmined from the treatment of air rmd viehms has brought
to light the existence of this condition It 1s associated with
injurics 1y olving prolonged compression or extensty e crushing
of ltmbs often without evidence of an external wound Such
a patient develops an oedema of the mb often nssociated
with blistering of the skin, and & profound degree of shock
following prelbimmary recovery  Deapite improvement of
the gencral condition with anti shock therapy oliguna
supervenes  The unne contains albumin and casts and n
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exudation mto the soft parts, and they may appear dunng
the course of treatment because of the pressure of plaster
casts Late nerve palsy may occur because the nerve may
be involved n the callus, or it may be stretched because of
mal alignment of the mb

5 Muscle Injuries may compheate a sumnple fracture, but
usually need no specific treatment. Muscle lesions which
are very lable to complicate a fracture are Volkmann's
1schaemic contracture and myositis osaificans These con
ditions are discussed 1n the chapter concerning “ Affections
of Muscles

Atrophy will result from disuse unless the muscles are
actively excrased duning the whole period of treatment of
the fracture The modern ambulatory treatment of most
fractures with exercise of all muscles of the affected hmb
from the first day of treatment, mahes this complication a
rarity

8 Joint Injuries —Fractures may involve jomnts and,
unless the reduction of the fracture 1s perfect, irregulanty
of the jont surface ensues with the later development of
osteo-arthritis. In some cases the fracture may cause frag
ments of bone to become loose i the joint. These fragments
must be removed to prevent joint disability occurring later

7 Injuries to & Viscus —Visceral injuries may compheate
& fracture as a result of the viscus being damaged by the
same factor which caused the fracture, or they may follow
laceration by the bony fragments The bladder and urethra
are more commonly damaged as a result of a fracture than
other viscera

8 Pulmonary Embolism mayv follow the receipt of a
fracture and occurs usually nbout seven to ten days after
thewnjury Its onset s hernlded by dyspnoea, pallor collapse,
sweating and pain m the chest. The pulse 15 weah and so
rapid that it cannot be counted Death frequently super
venes despite energetic treatment by injection of morphia,
oxygen therapy and cardiac stimulants Embolectomy has
been successful 1n o few cases Patients who deyelop smaller
embolt and survive show signs of a Joealised pneumonia
within two or three days of the lodgment of the emboli

0 Fat Embolism — Fat embolism may complicate a
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blast cells which Inv down new cancellous bone until the
whole of the callus 1s replaced by true bone  The latter
stage tnhes many months, but the fracture 15 usually firmly
united before the ossification 1s complete  The average periods
for firm umon of \arious hones are as follows

Clavicle 4 weehs
Radius and ulna 6-8 weehs
Metacarpals 4 weeks
Fernur 12-14 weehs.
Fibula 6 wechs

Os calais 10-12 weehs
Phalanges 8 weehs
Shaft of humerus 6-8 weeks
Upper and lower ends of humerus 08 weehs
Lower third radius 4 weeks
Tibia 8-10 weeks
Tarsus 0-8 weceks
Metatarsals 5-8 weehs

These times are increased with advancing age because
the blood supply to the bones 18 not as good as 1n younger
patients, and the tissues do not regenerate as quickly

Union 15 eshmated by clinieal and radiological means

Fio 00.—\ ray photograph showing early union of a fracture.

Clinical tests consist of examination of the limb for abnormal
mobihity at the site of the fracture and for the absence of
tenderness—absence of tenderness being n mgn 1n favour of
sound umon  If union 1s sound N\ rayv examnation shows
callus bndging thebone lesionand becoming ossified (Fig 66)
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pigment derived from the injured muscles known as myo-
haemoglobin  Anuma soon follows associated with a high
blood urea and uraemic symptoms, and death nvanably
occurs between the sixth and eighth days. The syndrome
15 thought to be due to absorption of toxic substances from
the crushed muscles

Patients with severe muscle contusion are given

(1) Copious alkaline fluids to prevent precipitation of
pigment 1o the kidney tubules. 2 drams of sodizm
bicarbonate are given hourly by mouth.

(u) Intravenous plasma to counteract the loss of plasma
into the injured muscles.

(1) Complete excision of all dead muscle, thus removing
the source of the toxins

The onset of chigune calls for rapid alkahinisation by admm
stration of 8 per cent sodium citrate or sodium lactate by
the mtravenous route

Amputation of the affected hmb does not appear to
mnfluence the course of the condition when it has once
developed, and treatment 1s directed chiefly to the renal lesion.

THE REPAIR OF A FRACTURE

The fracture of a bone inevitably causes rupture of blood
vessels in and around the bone, and a haematoma results.
This 1s gradually replaced by vascular
granulstion tissue, which invades the
clot from the ends of both fragments
A dense bony network soon pervades
the granulation tissue and finally re-
places it. This bony tissue 1s known
as callus, that between the penosteum
of the fragments being known as the
external callus, and that joiming the
medulla as the internal callus. The

Fio 63 —Repalrofe  jnpermediate eallus 13 that econnecting
fmctue. the cortices of the fragments. (Fig 65)

The callus 1s finally invaded by osteoclasts, which eat awa)
the caleifled tissue. Following in their wake are the osteo-
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union by allowing vo much movement of the fracture that
the new blood vessels in the eallus are repeatedly torn and
damaged  Each injurv causes new granulation tissue to
form and ultimntely fibrosis of the tissue bridmng the
fracture ensues  This prevents any ossifleation of the tissue
and non union results  Unton fails in fractures due to certain
bone discases, espeeially when due to secondary neoplasm

The treatment of estabhished non union 18 directed to
wards revasculansing the

ends of the bone frug

ments  This may be done

by drilling the fibrosed aren

m various dircetions so

that new vessels mny grow — a |-t
from one fragment to the '

other In long standing

cases, the dense flbrous, 4
sclerosed tissue must be
exased and the bone ends

freshenedatoperation The

fragments are then op-

posed and 1t 1s usual to . o to » slding
18 §7 —Dlagram to [lustrate &
E:j{e 'tII'II:DI::Z?: :::;?OE: bone graft for an umunlted fracture of the

tibla.
cut from another bone or () Bhown the wrem of bose cut to maks the graft.

it mav be cut from the (b)Sous maft moved donawards (fagment B) to
showing graft

bridge the fractare. (c) Lateral visw
same bone and shd down Mupmu(muy Halturm screws.

into & groove cut over the
fracture (Fig 67 ) Grafts made of beef bone and 1vory are
never used to-day as they are foreign bodies which usually
Iend to a low-grade infection of the bone in which they are
implanted

THE GENERAL TREATMENT OF FRACTURES

First Aid —All fractures should be temporanly 1mmo-
bilised by external sphnts, often improvised from sticks and
umbrellas before the patient 1s moved from the scene of

the aceident Sphint them where they lie 19 an axiom
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DEFECTs OF UNION

1 Delayed Union —If a fractured bone 1s not firmly
united after immobilisation for a perod corresponding to
the above table, union 1s said to be delayed The common
cause for this 15 nadequate immobilisation erther i duration
of the period of unmobihisation or incorrect fracture techmque,
The plaster may be too loose allowing moy ement of the bone
fragments or it may be too short and inadequately im
mobilise the fragments These defects of immobihsation
cause movements of the fractured ends of the bones, resulting
m hypernerma This causes decalcification of the bone ends,
and bony callus does not form as 1t should If the defect
of immobilisation 18 remedied the hyperaemua disappears
and the fracture unites The present-day tendency to use
skeletal trachon for the reduction of fractures has been
blamed as a cause of delayed union, but 1t 1s defective
techmque which causes the delay Over-extension of the
fracture, with separation of the fragments, will result m an
increase in the time taken for union to become firm whatever
the method of traction used but it may be said that over
extension is much more easily produced by skeletsl traction
than by other methods

Infection will delay union and this is commonly scen
with compound fractures  The touns from the mfected ares
delay bone and callus formation, and also cause hyperaemia,
which promotes decalafication of the bony fragments
Recent rescarches have shown that a lack of Vitamin C1s
a factor 1n the production of delayed union becnuse this
vitamn has an influence upon the growth and differentintion
of granulation tissue end tissuc repair

The treatment of delayed union must be directed to
removing the eouse and immobilising the fracture completely
until unton 1s sound. The importance of the latter cannot be
over emphasmsed

¢ Non-union —Non union is fajlure of umron It may
result from the interpomtion of muscle between the bone
fragments, thus obstructing the normal process of repar of
the fracture Inndequate immobilisation may ecnuse non
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(¢) Maintennnece of functional activity of all tissues of
the imb

Reduction of Fractures —Simple fractures without dis
placement do not need reduction, and only immoibsation 1%
needed  When there is anv displacement associated with a
fracture reduction 19 neeessary to place the fragments in a
satisfactory position for union and for good function after
umon has occurred  Aceurate end to-end opposition of the
fragments cannot alwavs be obtained, and 1s not alwnys
necessary 1f the fragments arc 1n apposuition and in correet
alignment. Good ahgnment, both longitudinal and rotary
1s imperatin e for satisfactory function later Bad alignment
leads to osteo-arthnitis of joints near the fracture because of
the increased strain put on them  For the case of fractures
wvolving joints, perfeet anatomical reduction 1s essential
if the joint function {s to remamn as good as 1t was prior to
the fracture, as irregulanties lead to instabiity hmitation of
movement, and later osteo-arthritis

Reduction should be performed as soon as possible after
the fracture occurs, so that the bony landmarks can easily
be palpated before they are obscured by reactionary swelling
If conmderable swelling 15 present, the plaster should be sphit
immediately after application in order that it can easily be
opened by a plaster spreader

Good muscular relaxation 18 necessary to allow accurate
reduction and this must be obtained by mecans of an anaes
thetie. Gas and oxygen or pentothal sodium are the
commonest general anaesthetics used. A spinal anaesthetic
1s excellent for reduction of lower imb fractures whilst a
brachial plexus block will give good anaesthesia and relaxa
tion 1n the upper extremity For the latter anaesthetic, the
skin over the clavicle necds surgical preparation The
anaesthesia 1s induced by injecting 20-80 c.c. of 2 per cent.
novocame around the plexus by means of a needle inserted
over the muddle of the clavicle and directed towards the
second dorsal spinous process until the first rib 13 encountered

Local anaesthesia may be used for the reduction
of fractures When using this method the shin of the
Lmb must be mven a thorough surgical preparation A
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always to be borne in mind The temporary immobilisation
minjmises the risk of the fracture becoming compound by
penetration of the skin by the fragments To be effective,
it should 1mmobilise the jonts above and below the fractured
bone Where the fracture 1s already compound, no attempt
should be made to replace any bone which may protrude
through the wound, as this bone 18 contammated with
clothing and dust and will carry infection with 1t into the
soft tissue

On admission to hospital, the bed should be prepared for
the patient by placing a firm mattress over fracture boards.
These prevent sagging of the mattress and provide stability
for splints used in the process of immobilisation of the fracture.
It 18 an advantage if special fracture beds are available as
these beds are provided with sectional mattresses which are
a considerable ard to the nursing of the patient,

Clothing should be carefully removed if necessary by
splitting the outer seams of the clothing on the injured side.
For the upper extremty clothing should be removed from
the uninjured side first. The hmbs should be protected wmth
bed cradles and nothing further done as regards toilet of
the patient until he has been examined by the surgeon.

TREATMENT OF THE FRACTURE

The aim of fracture treatment is to restore the anatomy
and physiology of the part to normal. Anatomical restoration
consists of restormg the length and shape and alignment of
the Iimb whilst the all important physiological restoration
consists 1n the restoration of the function of the himb to
normal One cannot be divorced from the other if success
15 to be achieved

Three cardinal principles govern fracture treatment

(a) Reduction of the fracture By this we mcan correetion
of any displacement of the fragments

(b) Immobilisation  The fracture must be adequately
immobilised to prevent re-displacement of the
fracture and to allow union to occur
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The traction may I exerted by means of shin traction or
sheletn] traction the Intter bemg preferred by some surgeons ns
dircet traction 1s exerted on the bone nnd muscle nttachments

Some fractures can only be treated satisfactortly by open
operation for example certain fractures of the patella and
olccrnnon  In addition open operatton may be necded to ade-
quately immobilise the fragments as in fractured neek of the
femur  Operatnye reduction of fractures of the long bones 13
only indicated when other methods fatl, or when anstability and
re-displacement ennnot be prevented by external fivation

The disadyvantage of open operation 1s that the fracture 15
rendered compound and there 15 the nish of introducing sepsis
Further there 1s often extensive stripping of the pemosteum
and soft tissues at operation which may damage the blood
supply of the fragments suffteiently to enuse delayed union

Open reduction 1s usually delayed for a few days untal
the swelling and ecchymowis has subsided It must be
delaved until any skin abrnsion has completely healed 1f
sepsts 1s to be ehiminated  Simple apposition of the fragments
1s often suffictent to mawmtmn stable reduction However
if the fracture 1s unstsble, mternal fixation 18 used This
may take the form of a bone graft or vitalhum plate or screw
‘When using plates and screws the fracture 1s held n the
reduced position by a Lonwman clamp and the bone drilled for
the screws  The dnll size should be the same as the root mze
of theserew Further the screws should not be of the tapering
vanety but should have a umform diameter and be threaded
up to thehend They should engnge both cortices of the bone

It 15 important to bear n mind that this internal fixation
15 merely o meany of holding the fragments 1in good position
and 15 not sufficient to immobilise the bone  External
fixation by plastcr or trachion and splint 15 Just as essential
as for a closed reduction

Immobilisation of a Fracture —To-dav plaster of Paris
15 used extensively as o means of immobhsation of frnetures
as 1t myves excellent fixation and its ngidity allows fractures
of the lower imb to be ambulatory  Certain splints are also
used m combination with traction such as the Braun and
Thomas sphints  Some fractures are stable when the Limb

1s placed 1n a eertain | oition so that a muscle ards immobilisg
S
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hypodermic needle 13 Inserted into the fracture Lne, this
being demonstrated by the aspiration of blood when the
needle 15 1n the fracture haematoma 20 c.c. of 2 per cent.
novocamne are then injected mto the hsematoma. The
anaesthesia 13 so good that 1t may be really a disadvantage
because the patient may mnadvertently move the hmb and
render the fracture compound Further when manual
traction 18 being used, the absence of pain enables the patient
to resst the fraction force, and mampulation 1s difficult. A
sertous disadvantage of local anaesthesa 1s the nisk of the
mtroduction of fection 1nto the fracture haematoma when
giving the anaesthetic, but such a mishap 15 an mdication
of the neglect of elementary aseptic techmque

The methods of obtaining reduction vary with the type
of fracture and the bone affected Closed manipulation 13
used for fractures which do not readily redisplace after
mampulation Common examples of this are seen 1n 8 Pott s
fracture and a Colles fracture (pide ifra) The method
consists essentially of manual traction to separate the frag
ments and then manipulation of one fragment into alignment
and appositton with the other With greenstick fractures
the bone must be completely fractured before satisfactory
alignment can be restored

Where the fracture 18 mechanieally unstable and there
18 overlapping of the fragments—for example 1 the case of
obligue and sprral fractures, or where large powerful muscles
are mantaiming displacement of the fragments, as m a
fractured shaft of the femur—reduction must be obtained
and mamntained by traction This method depends upon the
fact that the muscle attachments to the bone and the
periosteum align the fragments Traction needs either a
fixed point from which 1t can be exerted this beng called
fixed traction or an equal counter-extension may be applied
ghving balanced traction

Fixed traction 1s used when a Thomas splint 1s used for &
fracture of the femur when the extension tapes arc ted to
the end of the splint, the fixed point being the ischial tuber
osity The simplest type of balanced traction 1s weight and
pulley extension, using the body weight as counter traction.
Combinations of both tvpes of extension may be used
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can the necessarv  psyvchological outlook  which promotes
full recovery, be mstilled mto many of these patients  In
such n department the patient 15 encouraged by seeing others
who hay e simular mjuries using their injured members  Thus
all become imbued with a desire to get well again as quickly
as possible

Evers member of the rehabilitation tenm should endeayour
to create an atmosphere of encouragement and cheerful
ness from the moment the patient enters hosmtal for re-
habilitation really commences then  The mim of physienl
treatment 15 to 1mprove muscle control as function and
stability are entirely dependent upon adequate muscle power

Fic 08 —A gonfometer {3 used to measure the mnge of Jolnt movement

and co-ordination  One should contmually strive to develop
this by the patients own efforts guided by the physio-
therapist thus reserving passive therapy for the mmornty

Methods used for the phyvsical treatment during re
habihtation are as follows

1 Passie Physotherapy mcans massage heat and
clectrotherapy  From the patient s pomt of vien this 1s o
very comfortable and less strenuous method  Such treatment
13 reduced to a mimmum so making him depend more on his
own efforts than those of others It should be used 1n small
doses as a preliminam to remedial exercises  VWax baths
however are valuable as a prelude to excreises for stiff jomts

2 Remedial Frercises —Usually two peniods of remedial
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tion, eg 1mmobilisation of & supracondylar fracture by
placing the elbow 1n flexon The fracture is then stable
as the triceps muscle splints the fracture posteriorly One
fracture, that of the neck of the femur needs internal fixntion
with a Smth Petersen pin to give good immobilisation
Other methods cannot immobilise the small upper fragment
Restoration and Muintenance of Funchional Activity —
To obtain excellent anatormical reduction of a fracture
without the functional actimty of the limb 15 wasted energy
It must be remembered that a fracture is not smply an
tjury to a bone 1t 18 an injury to the tissues around that
bone and the Iimb as a whole The functional activity of
thesce tissues can only be maintained by use and by fining
the joints near the fracture in the optimum pomtion for
activity Exercises for the muscles of the hmb should be
performed 1mmediately after reduction and continued daily
until treatment 18 discontinued For example 1n the lower
limb we allow patients to walk in therr plaster cnsts and
endeavour to produce natural walking movement so that
the patient s attention 1s distracted from the bone injury
and full use 15 made of muscles which are normally used
for walling Toe movements are practised daily to main
tain the tone of the calf muscles Patients gre encouraged
to try to move the joints which are immobilised, thus con
tracting their muscles 1sometrically t e without any shorten
ing of the muscle and so mamtaining the tone of these
muscles  TWith the arm finger movements arc 1nsisted
upon from the first day of treatment, and the patient 1s
encouraged to use the limb when the method of immobilisa
tion allows The use of the muscles reduces the swelling and
prevents jont stiffness so that the function of the part 1%
good when the immobilisation 1s removed  (Fig 68 )
Occupational therapy 15 a valuable means of encouraging
the patient to use hus injured hmb (remedial therapy) and 1t
diverts his attention from the 1njury (diversional therapy)
It 1s essential for the full and rapid recovery of mjured persons
that they should spend the day performing exercises and
engnging 1 occupational therapy periods of rest being
interspersed  This for ambulant patients means attend
ance at a rehabilitation department Only by this means
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can the nceessaryv psychological outlook, which promotes
full recovery be mstilled into many of these patients  In
such a department the patient 1y encournged by seeing others
who hayve similar injuries using their injured members  Thus
all become 1mbued with a desire to get well again as quickly
as possible

Ex ery member of the rehabilitation team should endenryour
to create an atmosphere of encouragement and cheerful
ness from the moment the patient enters hospital, for re-
habilitation really commences then The aim of physical
treatment 13 to 1mprove muscle control as function and
stabihty are entirely dependent upon adequate muscle power

Fro 08 —A gonlometer i3 used to measure the range of joint movement

aund co-ordination  One should continually strive to develop
this by the patients own cfforts guided by the physio-
therapist, thus reserving passive therapv for the minonty

Methods used for the physieal trentment during re
habilitation are as follows

1 Passite Physiotherapy means massage  heat and
clectrotherapy ~ From the patient s pont of view, this 1s &
very comfortablc and less strenuous method  Such treatment
15 reduced to & minimum so making him depend more on his
own cfforts than those of others It should be used 1n small
doses as o prelimmany to remedinl exercises Viax baths
howcyver arc valuable as a prelude to exercises for stifl joints

2 Remedial Exereises —Usnally two penods of remedial
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exercises are given daily each lasting approximately half
an hour Three types of such exercises are nsed

(a) Resisted movements
(b) Active free swinging moveents
(c) Assisted movements

(a) Remsted movements are designed to improve the
function of groups of muscles In practice, they
consist of weight and pulley and spnng exercises
and active muscle contractions (static contractions)
where the jomnts are fixed by antagomstic muscles
or by plaster casts The performance of static
contractions 18 one of the most useful methods of
developing muscle power
(b) The mum of achive free smnging movements 18 to
mmprove the mobility of jonts and general muscle
tone and co-ordination, and may take the form of
specific exercises for the disability and part injured
or general body exercises
(¢} Assisted exercises are valuable for shoulder and knee
mmjuries and consist of assisting a weak movement
by means of the pull of the opposmte lmb using a
pulley circurt
At the commencernent of a course of remedial exercises,
stramn and resistance must be removed from the weakened
muscle by  elimination of gravity ~ This may be obtamned
by posture or by supporting the imb or trunk by slings 1n
such a position that the force of gravity has not to be over
come by the muscle under treatment, ¢ g for the deltod
muscle the patient lies supine with the arm externally
rotated As improvement is obtaned, the force of gravity
15 used as a resistance

8 Organised games such as netball cycling and bowls,
arc useful for distracting the patients attention from his
mjured part whilst using 1t, thus allowmng greater activity
of the part and encouraging the competitive spirit

4 All patients should be given posiural and walking

exercises and any tendency to the development of a limp
eradicated  Instruction and practice of the movements of
walking are given to bed cases so that better gmit 13 assured
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when weight bearing 15 allowed  For lower himb injunes
crutehes or sticks should be alloned at Grst to give confidence
and aid correct walking  When stichs are used two sticks
should alwavs be provided The patient should never be
allowed to walk with one stick ns this will lead to the dey elop
ment of n hmping gt

5 General Bed Exercises —All bed patients whose con
ditton will allow should undertahe general bed exercises
These consist of breathmng exereises and others designed to
maintain the normal posture and tone of the abdominal and
limb museles N

THE TREATMENT OF A COMPOUND FRACTURE

First Aid —1If bleeding f{rom the wound 15 severe a
tourniquet mav have to be applied to control it. The hmb
must be immobihised by improvised splints but no attempt
must be made to replace any protruding bones

In hospital 1t 15 essential that the nurse should search for
and report the presence of a tournmiquet All sufferers from
compound fractures should receive a prophylactic injection
of antitctanic serum (8000 umts being admimstered) and
antigas gangrenc antitoxtn (0000 units) as the wound 1s
often contamwnated with dust and sod which may contan
spores of tetanus and organisms which produce gas gangrene

It will be found that a conmdernble degree of surgieal
shock 13 usually present, and this must be combated before
any speeial attention 1s paid to the reduction and immo
bilisation of the fracture Haemorrhage from the wound
should be controlled by the application of a pressure bandage.
The patient should be hept warm by hot water bottles and
blankets or a radiant heat shock cage, but the nurse must be
careful that overheating nnd sweating 1s not produced or the
shock will become more profound The foot of the bed should
be raised 10-14 1n 1n order to drain the blood from the mb
and <o consery e 1t for circulation through the vital organs

A hy pedermie mjection of morphia will usually be ordered
by the surgeon to allav the pamn, and an ntras enous blood
or plasma transfusion mav be necessary
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When the patient s gencral condition permits he 1s tahen
to the operating theatre for treatment of the local njury
A gas and-oxygen or pentothal annesthetic 1s usually given
as this 1s less likely to inerease the shock than other
anaesthetics

When the patient 1s anaesthetised the wound 1s covered
with sterile gauze, the mb washed, shaved, and prepared with
methylated etherand finally surgical spirit or mercurochrome

The surgical team then change their gloves and gowns
and the limb and table are draped with sterile towels No
tourniquet 18 used as the surgeon will wish to see whether
the tissues blecd when incised thus detecting their viabihty
The wound 1s cleansed with hydrogen peroxide after which
the wound edges and contarmminated tissues are excised The
wound 13 excised until free bleeding 13 obtamed from the cut
muscle, the latter denoting healthy tissue  Bleeding vessels
are ligatured and cut nerves sutured loosely to anchor the
scgments and prevent retraction or displacement Onc of
the sulphonamide powders 1s then insufflated nto the wound,
either sulphamlarmide or sulphathierole  Recently pro-
flavine and pemallin powder has been used i addition  If
all the dend and contaminated tissue together with all foreign
bodies have been removed within four to six hours of the
receipt of the injury then the shin 15 sutured oy er the wound
The sutures should be under no tension If this 1s unavoid
able then an immediate shin grafting 1s preferable  The
fracture 15 then reduced and a well padded plaster appled
but absolute accuracy of reduction 1s not an immediate
necesaty  Perfect reduction 1s obtained later when swelling
and all danger of spread of infection are remote

Cascs seen after six hours are very likely to be infected,
and arc regarded as such  These and cases i which complete
exersion of the wound 15 1mpossible should not be sutured
but should be treated by hghtly paching with sterle vasehne
gauze Counter eisions may be necessary for dramage
The fracture 1s then reduced by the same methods as if it
were a stmple fracture the wound being enclosed 1n a padded
plaster No window 15 cut over the wound as this would
allow oedema beenuse of the lach of support by the plaster
Pamnful oft repeated dressings are thus avoided but the
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plaster-cast is sphit to allow rapid  spreading " if any swelling
endangers the circulation of the mb

After treatment 15 the same ns for a wimple fracture
bearing i mund the fact that the wound 1s infected and that
union will be delaved  An oral eourse of sulphathiazole 15
usuzlly given to control the mfection one gram (2 tablets)
bemng gven four hourly for three davs in the case of an adult
and half this dose for a child  Recent experience with war
mjunes reveals that intra muscular mjections of pentallin
are invaluable for control of the wound infeetion and prophy
laxis of gas gangrenc  The plaster 1s changed to o shin
tight plaster after three to four weeks the fracture being
accurately reduced at the same time  Secondary suture or
shin grafting of the wound 15 undertaken ns soon as the
mnfection 15 controlled

If the limb 15 so badlv crushed and lacerated ns to be a
useless organ or 1f the whole blood supply 1y destroyed an
amputation will be necessary

SPECIAL COMPLICATIONS OF COMPOUND
FRACTURE

1 Inadequate Drainage — This complication 1s mdi
cated by the presence of a persistent swinging temperature
associated with a rapid pulse and pamn o the hmb  Further
drainage 15 necessary and the patient must be submitted to
further operative measures to provide this

2 Secondary haemorrhsge, due to infection causing
erosion of a vemn or artery This complication usually
develops about seven to twelve days after the injury and
15 usually severe Treatment consists of temporary arrest
of the bleeding by packing the wound and providing
better drammage A blood transfusion 1s usually given
These measures mav be sufficient to produce permanent
stoppage of the haemorrhage  Often ligation of the proxumal
and distal ends of the bleeding vessel 18 neeessary after the
wound has been enlarged

3 Gas-Gangrene —Gas gangrene 15 a condition of spread
ing infective gnangrene caused by the spore bearing gas
producing organtsnis which are carned mto the wounds The
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commonest of these which lead to ges gangrene are the
Bacillus Welchu and the Bacillus Oedematiens

The condition 15 charactensed by the onset of a profound
toxaemia associated with a nsing temperature and pulse-rate,
an ashen grey pallor and a marked change in the mental
attitude of the patient There 18 a serous discharge from the
wound, which has a pecubiar pungent odour The tissues of
the Iimb are swollen, necrotic, and oedematous and will
crepitate on palpation due to the gas produced by the infec-
tion An X ray examnation will reveal air bubbles between
the muscles It 1s to be emphamsed that the presence of gas
mn an mjured limb does not necessarly indicate the presence
of gas gangrene T'reatment consists of 1mmediate extensive
drainage of the wound and infected area, cutting sway all
diseased tissue and the admmmstration of 60 000-100 000
units antigas gangrene serum and full doses of sulphathiazole
50 000 units of pencillin are adminstered parenterally and
an optimum concentration maintained mn the blood stream
bv intramuscular mnjection of 15 000 units every three hours
Further doses of serum are given, and a blood transfusion of
one to two pints of blood 15 given by the drip method  If the
gangrene continues to spread deapite treatment, an amputa
tion above the upper limit of the infection will be necessary
to save hfe

X ray therapy has been used for the treatment of gas
gangrene particularly 1n the United States where consider
able success has been claimed for this method It has never
been popular 1n this country

4 Tetanus —Tetanus results from infection with Baeillus
Tetanus  Penetrating and grossly contamunated wounds
where dead tissue 1s present and drsinage and oxygenation
of the wound 15 poor are frequently contaminated with this
organusm It 1s usually prevented by thorough wound
exasion and dramnage and the prophylactic admmrstration
of antitetanic serum

The first indication of the onset of tetanus 1s the appear
ance of twitching around the mouth followed by spasms of
the muscles of the Jaw and face The spasms rapidly become
gencmhscd and painful producing opisthotonus Persistenee
of the spasms and toxacrmia causes exhaustion and death
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Treatment 1s directed to

(@) Neutralisation of the toxms by trascenous admmm
stration of large doses of antitoxn

() Relel of spasms by sedatines  Often basal annes
theties such as parnldehy de or avertin are neeessary

(¢) Mlaintenance of nutrition by regular concentrated hquid
feeds  Usually these hay e to be given by nstomach tube
under anacsthesin to avoud initinting the muscle spasms

3 Traumatic Arterinl Spasm —Traumatic arternl spasm
mav complieate o stmple fracture as a result of contusion
of the mamn artery to the Imb but 1t 15 a more common
accompanmment of a compound fracture  AfTerent impulses
ongnating from the mjured segment of the artery reflexly pro-
duce spasm of the whole of the afTected artery and the vessels
of the collateral circulation  The condition 15 charactensed
by loss of pulsation of the arteries together with paraesthesia
and pallor of the mb  Fadure to relicve the spasm mny
result m gangrene or Volhmann s 1schaemic contracture

Treatment 1s directed to breaking the reflex arc and
producing vasodilatation of the collateral airculation  Thas
may be cffccted by exciston of the injured segment of the
artery (arteriectomyv) or by sympathectomy or by para
vertebral blocking of the sympathetic ganghonie chain with
0 Iocal anacsthette. The limb should be kept cool by allowing
1t to be exposed and placing ice bags n 1ts 1mmediate
viermty  The aim of this procedure 1s to reduce the meta
bolism of the part and so decresse the need for oxygen, and
to minimise bactenal growth The remamder of the body
should be warmed mn an effort to produce & reflex vaso-
dilatation in the affected hmb and so improve the collateral
circulation

FRACTURES OF INDIVIDUAL BONES
THE MANDIBLE

Fractures of the lower jaw are usunlly due to direct
Violence and occur chiefly at the junction of the anterior
third of the ramus with the posterior two-thirds  The other
common mte 13 the lower part of the nscending ramus  The
former fracture 15 usunlly compound with the wound mside
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the mouth, because the mucoperiosteum of the jaw 1s firmly
adherent to the bone Displacement of the fragments 1s
usual. The patient’s mouth 1s fixed 1n & semr-open posthon
because of muscle spasm, and bloed and saliva are seen
dripping from the mouth If the mmsmde of the mouth 1s
examined one sees an jrregulanty of the teeth at the site of
the fracture 1 the antertor type only  The first mid treat
ment consists of the application of & firm bandage passing
under the jaw and tied over the vertex of the skull, thus
supporting the jaw and the maintenance of a good airway
bv preventing the tongue falling backwards The four tail
bandage should not be used, as this will increase the bach
ward displacement of the fracture Reduction and fixation
should be carred out as soon as possble to prevent the
mouth becoming foul and 1nfected because of stasis of secre-
tions mside the mouth. The latter 1s due to panful muscle
spasm limiting any mozement of the Jaw or the tongue. The
aid of a dentist 15 enlisted for ensuring fixation of the fracture
Reduction 1s carmed out under general anaesthesia, the frag
ments bemng fixed either by wining the teeth of both jaws
together or by dental sphnts  Any infected teeth are
extracted to reduce the nsk of infection The fixation 13
made to ensure the correct apposition of the teeth when biting
TWhen the jaw 13 edentulous, external pin fixation may be
used, or the fragments wired to vuleamite sphnts  After-
treatment consists of adequate and frequent cleansing of the
mouth with antiseptic mouth washes YWhen the two jaws
are fined together the patient mav be fed by introducing
minced foods and hquids into the buceal suleus

Complieations which may supervene are septic broncho-
pneumonia from aspiration of secretion, ostcomyehtis of the
jaw celluhtis of the nech and mediastimtis

FRACTURES OF THE UPPER LIMB
THE CLAVICLE

Fractures of the claviele usually occur in the muddle
third of the bone and are due to a fall on the outstretched
hand 1.z as a result of indirect violence The weight of
the arm pulls the outer fragment downwards, mwards and
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fornards wlnlst the mner one is pulled upwards by the

sterno-mastord msele  Thus

Fra 60 — Figure of eght
bandage for Immob{l{sation of

Fia
ring method for immobilising

to reduce the fracture, the

~0 —The threesling or

a fractured clavicle.

The rings are mado frors strips {Hnt
8 o wide Theso are rolled into

a fractured clavicle

Note the toet 1 rod piaced In the
Tooks of the elbow to mmistals redme
tlom % hile the bandasrs b beinz ppbed.

tubes and paeked with wool The
dges are then sthebed together to
form riez. One ring 4 stipped over
esch showlder an! fxed posteriody
by the third ring ™ or siing. The
arm is sapported by a sling.

arm must be elevated and the shoulder pulled bachwards to
bring the outer fragment into ine with the mner fragment

Numcrous methods are advocated
to achieve this

The simplest method 18 & figure-
of eight bandage round the axilla
(Fig 090) crossing posterorly 8o as
to pull the shoulders bachward
Large pads of wool are placed in
front of each shoulder before the
bandage 15 apphed so as to relieve
any pressure on the axallary vessels
and nerves  The bandage should be
firm but care should be taken not
to obstruet the blood supply to the
arm The arm of the affected side 15
then supported by a shng  Finger

F1a. 71 —Posteror view of
Fig 70 showing Bxatlon of
rings by third sling
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the mouth, because the mucoperiosteum of the jaw is firmly
adherent to the bone Displacement of the fragments is
usual The patient s mouth 1s fixed m a semi-open position
because of muscle spasm, and blood and saliva are seen
dripping from the mouth. If the inside of the mouth 13
examined one sees an wrregularnty of the teeth at the mte of
the fracture o the antenor type only The first aid treat
ment consists of the appheation of a firm bandage passing
under the jaw and tied over the vertex of the skull thus
supporting the jaw and the mamtenance of a good airway
bv preventing the tongue falling backwards The four tail
bandage should not be used, as this will increase the back
ward displacement of the fracture Reduction and fixation
should be carmed out as soon as possible to prevent the
mouth becoming foul and mfected because of stasis of secre-
tions 1nside the mouth. The latter 1s due to pamful muscle
spasm limiting any movement of the jaw or the tongue, The
aid of a dentist 15 enlisted for ensuring fixation of the fracture.
Reduction 18 carried out under general anaesthesma, the frag
ments being fixed either by wiring the teeth of both jaws
together or by dental sphnts Any infected teeth are
extracted to reduce the msk of infection The fixation 15
made to ensure the correct apposition of the tecth when biting
When the jaw 18 edentulous external pin fixation may be
used or the fragments wired to vuleamte splints. After
treatment consists of adequate and frequent cleansing of the
mouth with antiseptic mouth washes When the two jaws
are fixed together the patient may be fed by introducing
mineed foods and hquids 1nto the buccal sulcus

Complications which may supervenc are septic broncho-
pneumonia from aspiration of secretion osteomyvelitis of the
jaw cellulitis of the neck, and mediastinitis

FRACTURES OF THE UPPER LIMB
THE CLAVICLE

Fractures of the clavicle usually occur in the muddle
third of the bone and are due to a fall on the outstretched
hand, 1. as a result of indirect violence. The weight of
the arm pulls the outer fragment downwards, mwards and
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forwards, whilst the inncr one v pulled upwards by the

sterno-mastond musele Thus

to reduee the fracture the

s
A N
AN

Fic 09 —Fymre of clght
bundage for immoblkation of
a fractured clavicle
Jote the wetal nel pleced I the
Tonks of the llars o wadntaln reduc
1108 % ke e barclate s betagz pribel

Fia 70 —The threesling ot
ring method for immoldlking
a frictured claviele
The riogs are pade from tripe flint
e whle Thess are rolled into
tubes and pucket with wool  The
wlges v then riftehed topether to
forraa ting  One rog b slipped over
earh showbler and fAxed poeteriorly
by the third  risz  or elloy  The
arm ks sapported by o st

arm must be clevated and the shoulder pulled backwards to
bring the outer fragment into hine with the mner fragment

\umerous methods are adyocated
to achieve this

The mmplest method 15 & figure
ofeight bandage round the awlla
(Fig 69), crosung postertorly so as
to pull the shoulders backward
Large pads of wool arc placed 1n
front of cach shoulder before the
bandage 13 applied so0 as to relieve
any pressure on the axillary vesscls
and nerves  The bandage should be
firm but care should be taken not
to obstruct the blood supply to the
arm  The arm of the affected side 19
then supported by a sling Finger

Flo 71 —Posterlor view of
Fig 70 showing fixatlon of
rings by third aling
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the axilla Reduction may be obtaned by locking the frag
ments 1n position by adducting the arm across the body and
pressing outwards over the fracture, The arm 1s then bandaged
to the chest with a pad of wool placed in the axilla. If this
reduction 15 not stable the fracture may be reduced by a
Bohler arm screw traction frame and the limb placed on &
continuous traction abduction frame using continuous skin
traction or skeletal traction by means of a Kirschner wire
mserted through the olecranon process of the ulna. (Fig 78)

lo 73 —\on impacted fracture Fig 7T8a.—The position of abduction with trac

)t the surgical peck of the humerns, tion s necessary to bring the distal fragment into

howing duplacement, which occurs  alignment with the short proximal fragment.
in the minority of cases.

Union 1s usually firm enough to cease traction after four
weehs  Shoulder movements on the abduction frame are
then commenced, and the frame discarded when full abduction
can be maintamed

Adduction fractures are reduced by manual traction on
the arm 1n abduction and then immobilisation on an abduction
frame for four weeks  After treatment 13 the same as for
abduction fractures

(6) Fracturesof the greater tuberomty (Fig 74)are treated by
ftxing the armon anabduction frame this position bringing the
shaft of the humerus to the displaced fragment of the tuber
osity  which 1s pulled upnards by the supraspinatus muscle
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(c) In children the epiphyvsis of the head of the humerus
mav be scparated and displnced mn a similar manner to the

Fia  74a —Dosdtlon of abduction
usmunlly  'necesary to  align ¢ the

fragments,
contracthon of the supra
spinatas muscle =

above-mentioned mjuries  Treatment 1s along simlar lines
and open operation to reduce any shght displacement which
cannat be rectified 15 to be avoirded as the epiphvsis will

Fi1g =3 — Fracture of the humeros
below the insertfon of the deltold
muscke The sbducted position of

the prosimal fragment f due to  Fra 73s.—Posdtlon generally requlred to

contraction of the deloid. bring the fragments Into alignment.

remould so that 10 a few vears time the deformuty will be
non-esistent

(d) Fractures of the shaft of the humerus are usually due
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to direct violence and arc trahsverse mn type If displacement
1 present and the fracture 1s between the insertions of the
pectoralis major muscle and the deltord muscle, the upper
fragment 18 adducted by the former muscle and the lower
one 15 abducted and pulled upwards by the deltoid muscle

If thefracturcsbelow the
msertion of the deltord the
upper fragment 18 abducted
by the deltoid and the lower
fragment 1s displaced up-
wards and inwards by the
pull of the biceps and triceps
muscles (Fig 75) Reduc-
tion of the former isobtamed
by adduction of the arm
across the chest and fixation
m that position  The other
fractures are reduced by
bringing the lower fragment
mnto Iine with the smaller
uncontrolled fragment by
means of fiing on an
abduction frame or plaster
spica (see Fig 80) with the
arm abducted 40 -850  The
immobilisation s maintained
for at least six weeks before
radrographs for union are

Fia 78 —Lateral traetion applled to
the humerus with the arm resting on a
Thomas arm splint. The method 1 taken Fracturesof theshaft
tsed for certaln fractures of the of the humerus are often fol
humerus, fracture-dislocation of the lowed by delayed unton or

shonlder and fractures of the clavicle.
non union which 19 usually

due to ineffective immobilisation or to interpomtion of muscle

Another complication to which these fractures are liable
18 tyury to the musculo-sprral nerce which rests upon the
bone 1n the musculo-spiral groove on the postemor aspect
of the middle third of the humerus The nerve may be torn
at the time of mjury by the traumatising agent, or by the
fragments themsely es, or during reduction or by involiement
in cnllus later
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(c) Fractures of the lower third of the humerus —A bnefl
résumé of the surgien]l anntomy of the lower end of the

humerus will help to cluaidnte
some 1mportant factors in the
treatment  of fractures wm  this

on

The lower part of the humerus
brondensoutand becomes flattened
from before backwards, terminat
mg 1 the medinl and lateral
cpicondvles Between these ept
condvles lic the olecranon and
coronoid fossae which nccommio-
date the processes of the ulna, so
named dunng extremes of flexion
and extension of the clbow A
fracture volving these fossac
may result in thichening of the
bone there and thercby lLimt
fleion or extension of the elbow

Fro T —The lower end of the
humeros Is tlted forwards 40

This must be restored In frue-
tures fnvolving this region If full
fiexlon and extenslon h to be

preserved

The articular surfaces of the lower end of the humerus

bia "% — Cubltos valgus and cubitus varus.
\nrmllﬁ“ carrving-angle shown In the centre

lie below the fossae
and epicondyles They
arc angulated for
wards, making an
angle of 40 with the
shaft of the humerus
(Fig 77) The articu
lar surface 15 divided
into two parts, 1¢
the rounded capitel
lum  which  articu
lates with the radus
and  the trochlea
which articulates with
the ulna  The latter
1s facing medially on
its inferior aspect but
much lets 50 on 1ts
anteror aspect  The
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result 1s that the forearm 1s angulated laterally on the
humerus approximatelv 10°-15 when the arrh 1s extended
this being known as the

carrying angle. Full
u flexzon of the elbow causes
this to disappear (Fig

78) This angle may be
altered 1n fractures of the
lower end of the humerus
producing cubitus varus
or valgus Restoration of
- the normal carrying angle
15 essental in the treat
ment of elbow fractures
if normal elbow function
18 to be restored
Fractures of the lower end of the humerus are often
through the bone just above the epicondyles, and are usually
found m children (Fig 79 ) Such a supracondylar fracture
18 duc to a fall on the outstretched hand when the lower
fragment 13 usually displaced backwards and rotated laterally
It 18 reduced by mampulation and immobiisation of the
arm by fleing and supinating the forearm and fixing with
a collar and cuff (Fig 80) There
18 usually considerable swelling as
sociated with supracondylar frac-
tures, and the degree of flexion
should be reduced if the swelling
18 marhked The pulse must be pal
pable and the degree of flexion reduced
unttl a good pulse ts present The
patient should preferably be treated
as an 1n paticnt, where the nurse s
must mamtain careful watch on the F mﬁ;ﬁwﬂ"
volume of the pulse of the affected .,;-ghcd for injuries mbout
sde, and on the condition of the the dbow joint Thoarmh
fingers Any ariation of the pulse umnally flexed mare than In
volume or any numbness or tingling the photograph-
in the fingers, should be communicated to the surgeon
immediately or1schaemin of the muscles may follow resulting

—_

Fic 70 —Suprscondylar fracture show
ing typical posterior and lateral diplace-
ment




1RACTUREFS AND DIBIOCATIONS 83

n Volhmann's 1schaenue contracture {(vide tifra) (Fig 81)
The immomlisation 18 maintained for three weehs and then
active clbow moyements com

menced _ e
The medial epreondyle 1s b| |\
oceasionally torn off by vio- } i \“’iu-—uum

lence, causing abduction of
the elbow  Manual reduc-

tion ma) be obtamed by 1
flexing ond supinating the
elbow but often the frag
ment with the ongin of
the flexor muscles of the hand
and wnst attached, has to
be sutured imto place by open
operation  Screw fixation 1s
unnecessary  suture of the
periosteum  being  sufficient.
The arm 1s then 1mmobihised
as for a supracondvlar frac-
ture, for three weehs and
then actine exercises com
menced If reduction 15 not
obtained the carrving angle o 81 levation xad
will be ncreased and traction dm“togmmmﬁm
and 1mtation of the ulnar fractures of the upper extremity
nerve as 1t passes behund the

medial epicondvle will result, producing traumatic ulnar
neuntis

}RACTURE OF THE OLECRANON PROCESS
OF THE ULNA

A fracture of the olecrnnon process 15 due to direct
violence  The smaller proximal fragment 1s almost alway s
pulled up by the tnceps which 1s inserted into at, resulting
m considerable displacement  The treatment of such o
fracture entails open reduction and fixation of the fragments
This 15 undertaken 34 davs after the injun provided there
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are no skin abrasions If these are present, operation must
be delayed until they are healed, or infection of the wound
and the fracture may ensue The operation consists of
fixation of the fragments together with chromicised catgut
taking care to accurately reproduce the normal alignment
of the joint surface The clbow is then immobilised by a
plaster-cast, extending from the upper one-third of the
humerus to the metacarpo-phalangeal jomnts the elbow beng
fixed in 90 flexaon end mid pronation  The cast 15 removed
at the end of four weeks and unton tested It should be firm
Then active elbow exercises are commenced.

A more recent procedure, which obviates the necesmty
for accurate replacement of the jomt surface 1s excision of
the separated fragment and suture of the triceps muscle
and 1ts expansion to the ulne and its pertosteum. A further
advantage of this method of treatment 1s that only 12-14
days immmobilisation mn plaster of Pans, with the arm ex
tended 18 needed before full active elbow movements can
be commenced Full movements of the elbow are obtmned
Just as with fixation of the fragments If no displacement 13
present 1n the orginal fracture the arm 1 immobilised for
four weehs with the elbow extended

FRACTURES OF THE HEAD OF THE RADIUS

Fractures of the head of the radius are due to a fall on
the extended wnst, with the forearm fully pronated The
violence 1s then transmitted through the shaft of the rads
and the head of the radius 18 driven ageinst the capitellum
resulting 1n o flssured fracture or commmution of the head
of the radius Fragments may be separated and lic free in
the clbow joint. The patient experiences pain over the head
of the radius and elbow movement 18 restricted

The treatment of the flssure fracture, and fractures which
are not displaced or separated consiats in immobnlisation of
the elbow 1n flexion with a collar and euff for fourtecen days
A careful watch 18 mainfained on the pulse volume and on the
circulation of the fingers ns n supracondylnr fractures
Active clbow exereises are then commenced the arm bemg
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placed n a shing mitialiv - The degreee of oxtension allowed
by the shing 15 dmiy merensed and disearded when extension
to 00 1< obtmined

If the fracture 19 comnunuted or where the fragments
are displaced an open operntion 14 neeessan to exeise the
hend of the radius These fractures are not treated conserva
tivels as the articular surface 15 50 badly damaged that osteo-
arthntis would result 1f 1t were left i sifw After the head
15 excised the arm 1s held flexed by a collar and euff untl
removal of the sutures at the tenth dan  Active elbow move
ments are then commenced

A word of warnmg concerning the earcful after treatment
of all clbow 1njuries 1s ncluded here becnuse many stifl
clbows result from injudicious treatment at this stage
Passive moyements, stretchings massage and the carrying
of weights nre mentioned only to be strongly condemned
These mecasures cause repented reactionary exudation around
the joint, new adhesions form and so nerease the stiffness
Thev also aid the development of mvositis ossificans, which,
when 1t occurs, will increase the stiffness  The patient’s own
active movements are all that are nccessary to restore
funchion

FRACTURES OF THE SHAFT OF THE RADIUS
AND ULNA

Movement of the forearm on the arm 13 largely concerned
with the ulna whilst movement of the hand and wnst 15
largely concerned with the radius  The hand and the radwus
move m a plane at nght angles to the shaft of the ulna
when supination and pronation occur This rotation oecurs
at the superior and inferior radio ulnar joint about an axis
passing through the head of the radws and the ulnar styloid
process the normal range of motvement bemng 160°-170

The pronator muscles are the pronator teres, which pass
from the medinl epicondyle of the humerus to the mddle of
the shaft of the radius, and the pronator quadmtus which

passes between the volar aspects of the lower ends of the
radius and ufna
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The movement of supination is brought about by the
biceps and the supmator brevis the latter arsing from the
upper part of the ulna and passing to the postemor and
lateral aspects of the upper end of the radius

When fractures of the shafts of the radius and ulna oceur
the upper radinl fragment 18 pulled by the biceps and pronator
teres 1nto a flexed position and by the latter muscle towards
the ulna Thus to bring the lower fragment into alignment
with the upper the forearm must be semi pronated and
flexed on the arm at 90 If the fracture 15 above the msertion
of the pronator teres, the upper fragment 15 supinated and
the arm must be supinated to obtain reduction

Fractures of the shafts of both bones of the forearm are

¥1o 82.—Tractlon applied for fractares of the forearm

due to dircet violence and there 15 usually displacement of
the fragments, with some shortening and overlapping of the
bones

Treatment of undisplaced fractures conssts of immobilisa
tion 1n a plaster of Pans cast extending from the metacarpo
phalangeal joints of the hand to the muddle of the arm with
the elbow flexed 60 and held midway between pronation
and supination

Displaced fractures are treated by manual traction and
mampulation and are immobihsed 1n the same manner as
the fractures with no displacement, but in the position 1n
dicated by the site of the fracture (Fig 82) Finger move
ments are prachsed dailv and the patient is encouraged to
use the arm. The plaster-cast 1s remoy ed after six weehs, and
if union 1s firm full achiv e movements of the limb are begun
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COLLES FRACTURE

Colles fracture 1s 80 named after Abraham Colles, who
first descmbed 1t in 1814 Itis due to a fall on the outstretched
hand with the wnst dorsi flexed The radws fractures
approximately one mnch above the wrst joint, and the ulnar

Fio 83 —Colles fracture showing the typleal “ dinner fork * deformity
due to backward displacement and tilting of the lower fragment.

Wi
e

Fio 84 —\ rav photograph of Colles fracture
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styloid process 15 avulsed or the ulnar collateral hgament
torn The small distal radial fragment 1s displaced backwards

Fio 85 —Plaster for a Colles fructure. The

shape fa cut from plaster fabric or bandage

10 in wide. Eight layers are used. The

phece cut away from the thumb fs 3 in long
6in to7in deep.

k1o 86 —Application of plaster for Colkes
fracture

end radially and rotated
backwards and sup
nated causing the typical

dinner fork  deformity
of the wrist (Fig 88)
Impaction of the frag
ments 1s usual (Fig 84)

Treatment consists of
mampulative reduction
and immobilisation m a
plaster cast  extending
from the knuckles pos
teriorly and the distal
palmor skan crease t.e
the metacarpo-phalangeal
joints to the elbow the
thumb being left free.
(Figs 85 86 and 87)
The wrnst 18 immobilised
n neutral position md
way betneen flexion and
extension and in ulnar
deviation, the arm being
fixed mn full pronation
Flevion of the wrnst 1

Fio &7 —Tlaster for Colles fracture. Note
the extent of the east. A moist cotton
Tandage {s applicd untul the piaster s set.

un ry tormmobilise
the fragments, and will
prevent active use of the
fingers Full use of the
fingers and arm must be
msisted  upon 1mmedt
ately The plaster 1s
removed at the end of
four weehs and full use

of the arm encouraged by cxercises The patient 1s
ususlly fit for work within 10-1¢ davs after removal of the

plaster



IRACTURLS AND DIBLOCATIONSH 890

FRACTURED CARPAL SCAPIIOID

Fracture of the carpal seaphoid 1s due to a fall on the
dorst flexed wrist the violence shearing off the Interal part
of the bone which 18 unsupported by the radius  The patient
complams of pain and swelling just distal to the lower end
of the radius, over o depression known as the anatomical
snuff box ' VWrnist moivements are pamnful and restricted
Some cases are often mis-diagnosed ns spramns of the wrst,
and considerable disability will result »f untreated

The fractures are treated by immobihisation 10 a plaster
cast  extending from the
metacarpo-phalangeal jomnts
to the elbow 1including the
thumb with the wnst folly
dorst flexed and radially de-
viated (Fig 88) General
anacsthemia 18 often needed
to obtain this position before
the plaster 13 applhied Finger
exercises and use of the arm
are commenced immediately 16 88 —Plaster pplled to fracture of

The cast 15 not removed bew 4 el o e
fore the end of the thurd >

1be thumb i fixed in semi-opposition.
month after which W\ ravs

are taken to detect umon If union 18 not firm further
immobihisation 1n plaster 1s necessary until union 15 ab
solutely firm  When this stage 1 reached active movements
of the wnst are commenced

U nunited fraetures are usually treated by bone grafting

FRACTURED METACARPALS AND PHALANGES

Fractures of the metacarpals and phalanges may follow
the appliention of direet or mdireet violence

Metacarpals —kractures of the shaft of the metacarpals
are treated by immolnhsation on a Bohler finger splint
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(Fig 89) the splint being fixed to the hand and wrist by a
plaster-cast. The finger corresponding to the affected
metacarpal 1s strapped to the
sphnt with the metacarpo-
phalangeal jomnt flexed 45 the
proximal 1nterphalangeal joint
flexed 80 and the distal mter-
phalangeal jont flexed 45 In
this position the collateral hga
ments of the jomnt are Just taut
Thus contractures which result mn
stiffness of the fingers are avorded
quso—Bbh]er finger splint If angulation of the fracture 15
applied  for  w  frctured  pregent, reduction can be obtained
mqumm;;“;d% by traction exerted through &

movements are poasible. pulp traction pin, the pin passing

through the pulp of the distal

phalanx, with the finger immobilised as above

With Bennett s fracture-dmlocation of the base of the
metacarpal of the thumb the distal large fragment 1s dis
placed proumally (Fig 90) It can only be reduced by
continuous pulp traction aided by full abduction of the
thumb and 1mmobilisation of the thumb and wrist m plaster
of Panis  Immobihisation for three
weeks 15 nécessary for all closed
metacarpal fractures

Phalanges —Fractures of the
muddle of the phalanges are usually
angulated because the interossen and
lumbneal muscles flex the proximal
and cxtend the distal fragments by
virtue of their course from the volar
aspect of the hand to the dorsal
aspects of the flngers This angula
tion 18 reduced by continuous pulp
traction with the finger immobilised
on o Bbhler finger splint  Accurate F&&ﬂ?{ggﬁf
reduction 1sessential tolater function
as the volar aspeets of the phalanges form the floor of the
flexor tendon tunnels
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With all finger and metacarpal injuries the fingers must
be immobnhised 1 flexion as deseribed above f stiffness 1s
to be nvoided and reduction 15 to be satisfactory  Only the
imjured fingers are immobihised and full finger exereises
must be practised dmly with the other fingers  Compound
fractures of the fingers need special care nnd patients should
be always treated as in patients  The wound torlet should
be performed m o fully eqmpped operating theatre, the
whole procedure being regarded as a major operation
Conservatism should be the keynote of treatment because
of the cconomic importance of the fingers The thumb 1s
conserved at all costs even 1if 1t becomes a ngid digit, because
the function of the hand 15 reduced by 50 per cent 1if the
thumb 1s Jost.  Degloved dimts need immediate covering
with shin, using flaps or tunnels from the abdomen

FRACTURED RIBS

Fractures of the mbs are usually due to violence apphed
m an antero posterior direction Such compression of the
thorax causes lateral pressure on the lateral aspects of the
chest, producing fractures of the rib in that situation  Direct
violence may fracture mbs dnwving the fragments inwards
with damage to the underlving pleurn and lung  The chief
disabihty which patients complamn of 15 difficulty with
respiration  This 13 due to the pain which results from
movement of the fractured rbs during respiration  The pain
reflexly inhibits respiration and o congestine type of
pncumonia ma) follow  Treatment 1s demgned to relhieve
the pamn and so prevent pulmonary complieations  Union
or non union of the fracture 18 of no consequence The
most effective method of trentment 1s novoeame injection
of the fracture followed by breathing exercises The
Jection may need to be repeated on two or threc oceasions
ot twelve hourlv intervals before the pain 1s completely
reheved  Ambulatory treatment should be pursued if
possible but if the patient has to be confined to bed beeause
of other wnjuries or because of his general condition ex
ponsion of the lungs must be obtamed by inhalation of
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5 per cent carbon dioxide m ovvgen for ten miutes every
hour for the first twenty four hours and by frequently moving
the patient m bed Uncomplicated cases can return to work
within ten day«

Some surgeons prefer to immobilise the chest with
adhesive strapping  YWhen this 15 used 1t 19 imperative that
the strapping bc non elastic that 1t encircles the whole of
the chest, and that it be placed over the lower costal margins
and not necessanly over the sitc of fracture, otherwise
mmmobilisation will be defective It 1s apphed durmng full
expiration and 1s left 1n sfu
for three weeks (Fig 01)

FRACTURES OF THE
SPINE

Fractures of the spine
are important because of the
prolonged disabihty which

Fru 91 —Strapplog for frasture of ooe
or more ribs should encircle the bower [Ollows indifferent treatment,

part of the thorux completely whatever and becnuse of the danger of

b s fractured. mjury to the spinal cord

FRACTURES OF THE VERTEBRAL BODY

Fractures of the vertebral body are usually due to
violence causing acute flexion of the spine  Ths 1s brought
ebout by a fall from a height on to the heels or buttocks,
or by heavy objects falling on to the back or head The
foree 15 transmutted to the anterior parts of the vertebral
body thus erushing them together and causing a compression
fracture or a fracture-dislocation of the body 60 per cent. of
these injuries cause compression fractures and occur chiefly
m the lumbar and dorsal region of the spme. Fracture
dislocations are more common i the cervieal and lumbar
regions than elsewhere and the spmal cord 1s more prone
to njury with this tvpe of lesion the cord being nipped
between the pedicle of the displaced vertebra and the body



IRACTURI S AND DIKIOCATIONS 03

of the vertebra below  Compression fractures may cnuse
cord paralvsis by fragments from the comnunuted vertebral
bodv being pushed backwards into the vertebral eanal
The mter ertebral dises are injured nt the same time and
o similar manner to the vertebral body

Symptoms, signs, and {reatment of vertebral fractures with
no cord injury —The patient will give o history of an injury
caustng hy perflexion of the spinal column followed by pam
referred to the injured
arca of the back  Muscle
spasm causes ngidity and
hmitation of movement of
the back

The patient should be
transported to hospital
either in the position n
which he 15 found Iying
or Iying on his face with
the spine extended The
latter 1s preferable 1if no
abdominal 1njuries are
associated with the frac-
ture  On no aceount must
the patient be carried with
the spine flexed such as
would obtamn 1f he were
hfted by the legs and
shoulders Fi1o 02—The role of the anterlor commaon

After X roy examung TRt o ﬁxi‘: of  vertebml
tion the patient should
be put to bed lymng on his back, with two pillows placed ot
the mtc of injury to produce extension of the spine  When
the patient has recoyered from surgical shock, the fractures
reduced and immobihised

The methods of reduction of compression frnctures and
fracture dislocations of the spme depend upon the anatomical
fact that the anterior common ligament of the vertebrae is
attached onfy to the mten ertebral dises and the ndjacent
edges of the bone of the vertebral bodies  Elsewhere 1t 15
separated from the anteror aspeet of the bodies by loose
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5 per cent carbon dioude m oxvgen for ten mmutes every
hour for the first twenty four hours and by frequently moving
the patient m bed Uncomplieated cases can return to work
within ten days

Some surgeons prefer to immobilise the chest with
adhesive strapping  When this 15 used, 1t 18 1mperative that
the strapping be non elastic that 1t encircles the whole of
the chest, and that 1t be placed over the lower costal margins
and not necessanlv over the site of fracture, otherwise
immobilisation will be defective It 15 applhed dunng full
expiration and 15 left in situ
for three weeks. (Fig 91)

FRACTURES OF THE
SPINE

Fractures of the spmne
are important because of the
prolonged disabihty which

Fic 91 —Stra for fmeture of

or more tibe .E.’?";;.ﬁ enctrele the lower follows ndifferent trentment,

part of the thorax completefv whatever and because of the danger of
rib fa fractured. mjury to the spmal cord

FRACTURES OF THE VERTEBRAL BODY

Fractures of the vertebral body are usually due to
violence crusing acute flexion of the spme This 15 brought
about by a fall from a height on to the heels or buttochs,
or by heavy objects fallng on to the back or head The
foree 1s transmitted to the anterior parts of the vertebral
body thus crushing them together and causing a compression
fracture or a fracture dislocation of the body 60 per cent. of
these njuries cause compression fractures and occur chiefly
m the lumbar and dorsal region of the spine Fracture-
dislocations are more common i the cervical and lumbar
regions than elsewhere, and the spinal cord ts more prone
to injury with this tvpe of lesion the cord being nipped
betneen the pedicle of the displaced vertebra and the body
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placed m the dorsal position with two pillows under the
coneave area of the plaster, and the cast allowed to dry
The patient s position should be frequently changed durning
the fiest twenty four hours so as to prevent pressure sorcs
The following day he
should be allowed up
and cxercises for the
bach and abdominal
muscles  commenced
{Fig 94)

The plaster jachet
18 worn for s1x months,
when union and con

solidation should be Fia 94— Exerciees such ay depleted above are
complete The patient given to patients with vertebral fractures to
15 then put on a course develop the extenalon of the spine
of back mobihisation
and resisted exercises There 1s no need to supply the
patient with a bach brace after removal of the plaster
jachet. The provision of a brace will tend to ereate animpres
sion 1n the patient s mind that not only 1s he not cured but
that he 13 incurable
The Davis method of reduction (Fig 95) 18 verv uscful
when the patient 1s unconscious or has other injuries
which render the Watson Jones
method unsuitable The patient
15 suspended by his ankles until
the trunk is {ree from the table
except at the sternum
The above methods are un
suitable for upper and md
dorsal vertebrnl froctures as
they do not reduce the fracture
sufficiently  Reduction may be
$10 53  owvs mettind of re. obtained by the Bohler method
ductlon of  fracturcd spiae whereby the patient hies in the
dorsal position and 13 suspended
bv a shing passed under the trunk at the site of the
fracture (Fig 06) or by jnching up the patient on a
motor-ear jack % plaster jacket 15 apphed as for lumbar
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tissue  Hence when the antenor parts of the bodies are
crushed and compressed the ligament becomes buckled
and loose. (Fig 92) If the liganment 18 stretched taut by
hvper-extension of the spine, 1t will pull on the intervertebral
discs and the adjacent cortical bone and will open out the
compressed vertebrae
The methods of reduction n general use for lumbar and
lower dorsal fractures are the Watson Jones and the Davis
methods, and the Bohler method for dorsal fractures The
patient 13 fitted with a stockinet vest, and the prominences
of the vertebral apines and the ihac crests are padded with
felt. With the Watson Jones method, the patient is placed
between two tables, in the prone position 1n order that
the weight of the
body hyper-extends
the spme (Fig
08) The posteror
table is placed so
that the trunk and
pelvis are unsup-
ported, and the
patient rests with
Fio. 63 —Patfent placed in the Watsou-Jooes }yg arms on the
posttion for reduction of vertcbral fructures. A
plaster jacket i applied i this position. anterior table s0
that the sternum

15 unsupported  The anterior table should be 12 1
higher than the posterior This position allows the trunk
to sag completelv between the tables and produces full
hyper-extension of the spme  Ths pulls on the anterior
common lhgament and reduces the fracture. If disloca
tion 1s present 1n addition, pressure 1s exerted over the
prominent vertebra below the dislocation and reduction 1s
effected

A plaster jacket 1s then applied from the manubrium
sterm to the svmphysis pubis and gromns anteriorly and
from a corresponding level superiorly to the lower part of
the sacrum and great trochanters of the femur on the postenor
aspect of the body N\ rays arc then taken to check the
reduction and the patient returned to the ward Persistent
bachache will follow non reduction The patient should be
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the cervaenl vertebrne are mehned mueh less than m other
regons of the spme and thus predispose to dislocntion
Pure dislocation of the spine oceurs m the ctrvieal remon
only beenuse of this anntomienl foet and fracture-dislocn
tions are more common than compression fractures

Reduction of fracturc-dislocations and dislocations 15
best obtained by the use of contimuous sheletal traction by
means of shull enlipers  (Figs 98 aud 00) This 1s to be
preferred to trnction with a leather halter which tends to
cause pressure sores under the chin
mterferes with feeding and mav cause
recession of the chin

To appls the ealiper the head must
be completely shaved  Small incisions
down to the bone arc made 1
above the external nuditory meatus
The penosteum 15 crased and a
quarter mch  hole made with the
special treplune  The latter trephines
only the outer table of the shull and
cannot penetrate deeper because of a
sleeve guard The ecaliper 18 then
fitted into the trephinc hole and
mastigol dressings fixed round the
skan incisions  Weights are attached

Fia 07 —Plaster immoldl

isation for an undisplaced
to the caliper and the back of the bed  fracture of the upperp(tn‘l

raised so that the body weight ncts cal vertebrae  The plaster
a3 counter extension The nceh 15 ' uvaally trimmed to Jeave

shightly extended A small ur ring 18 the cors mmeo

placed under the head to relieve pressure  20-80 lb weight
traction 15 then applied to the ealiper and X rays taken at
13 minute intervals until reduction 1s obtained Traction 1s
then reduced to 10 1b  After 19-14 dnys a plaster-cast 1s
apphed as for simple compression fractures which 1s worn
for 3 4 months The enst 15 disearded 1if umon 1s then
firm

Manual mampulation and traction and immediate
fxation 10 plaster under general annesthesia 13 used by some
surgeons but 15 not o safe ng continuous shull traction

Cord injury associated with cemacal mjuries 1s very hable

7
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fractures but the nech must be included when the fracture
mvolves the upper dorsal vertebrae.

The above methods are contra indicated 1n certain tvpes
of fracture-dislocation where the inter articular processes
are loched and prevent reduction by cxtension  Treatment
consists of excision of the supenior articular facets of the
vertebra below the one displaced thus allowing reposition
of the dislocated vertebral bodv  Immobihisation and after

Fic. 90.—Sling and byper-estensdon methad for reduction of fractures of the
middle and upper doral vertebrae

trentment 1s then the same as for other frnctures of the
vertebral body

FRACTURES AND DISI OCATIONS OF THF
CERMICAT SPINE

Uncomplicated crush fractures of the ccrvieal spine are
treated by immobiisation 1 a plaster including the head,
neek, and shoulders with the nech hyper extended (Fig 97)

The articular surfaces of the mter articular processes of
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to be fatal because of ascending cedema of the cbrd causing
medullary paralvsis

TREATMENT OF COVMPRESSION FRACTURES AND
FRACTURE DISLOCATIONS WHEN CORD
PARALYSIS 1S PRESENT

When the spinal eord 1s njured i assoclation with
vertebral fractures, there 15 n complete flaccid paralvsis
below the level of the cord leston mmtually  whatever the
nature of the cord lesion  This condition 15 known as  spinal
shock, and 1s charnctenised by flacaid paralysis of the
muscles supplied by nerves 1ssuing from the cord below
the level of the level lesion loss of deep reflexes, anaesthesia
below this level and paralveis of the bladder and rectum
lending to incontmence from retention with overflow

If the cord has been contused these sy mptoms disappear
after n few davs  If however the cord has been damaged
<0 that the nemve tracts are also damaged, the condition of

spinal shock  mav persist for 34 weehs  Persistence of
these svmptoms hevond this time means n complete trans
verse lesion of the cord  When the cord1s partially transected
some recovary occurs  leaving the hmbs spastic ns n
hemiplegin

Treatment should be directed to reduction of the bomy
displacement ns soon as the patient s condition pernmuts
using the same technique as for fractures without paralvsis

Inmobilisation for dorsal and lumbar fractures may be
obtained by enclosing the trunk nnd legs in plaster or by
makmg a plaster bed and anterior shell  Cervieal spinal
mjunies are bhetter treated by continuous skull traction
(cide supra) Occasionallv  bone fragments are driven into
the vertebrnl canal, especially if the lammae are Iractured,
and lanunectomn 15 then necessart to remove the fragments,
but this 1 the onlv mdication for laminectomy m closed
spmal injunes

1€ o plaster bed 1= not used, the patient mav be nursed
onawater or mr bed which will prevent exertion of uneven
pressure The patient must be frequenthy turned over in bed
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\ y/
.;|l CROS5S SECTION F
OF SKULL

Fio 90 —Skull traction for injunes of the cervical spine A aimple frame

with pulley or Buck s extension hook, attached to the bead-rest of the bed

mav be uved to support the cord and welght<. A padded ring h placed

beneath the head to prevent presaure sores.  Thh method allows ample pall
and doet not {nterfere with feeding or tnjuries to the jaws.
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sulphonamide 1n saline, and some solution 15 run through to
expel mir before the tube connecting to an indwelling or
supra pubic entheter 18 fitted to the apparatus  The siphon
loop 18 sct at o height depending on the tone m the bladder,
as shown by a cystometrogram  Flwd from the dnp flask
15 allowed to flow at the rate of 50-60 drops per minute
with the siphon tube closed off 50 as to mamntain the intra
vesical pressure  The level of the fluid m the manometer
measures the intravesical pressure and should be rend at
fiftecn mmnute intervals and charted  As bladder con
troctions occur a sharp nse mn the manometer level will
occur but as the bladder does not empty the musculature
accommodates 1tselfl by stretching and the pressure falls
This process 1s repeated
with the level of the
intravesical pressure
gradually nsing  (Fig
101) From this an ol
estimate of the bladder
tone can be obtained i
Having reached a de -
cision as to the tone of P :
I;(l)]:pblgdd;l; S{:ct;l(?h:(: F1a 101 —Diagrammatle representation of
cystometrogram.
quisite height, as nd

cated by the surgeon and the siphon tube opened The
drip flud then runs into the bladder until the pressure in
the bladder 15 sufficent to foree the column of fluid over
the siphon loop  Dramnage of the bladder by siphonage
then follows and when empty the circle recommences

If continuous tidal wrmigation 1s not available, the bladder
18 ldm.mcd by a supra pubic cystotomy and self retaming
tube

Incontinence of facees should be treated by the ndmn
stration of o smple aperient cach might, eg cascarn or
confection of senna to be followed by o smple enema the
next morning  The patient should be left on the bed pan

for at lenst half an hour after evncuation as some leaknge
follows

Scrupulous nttentOF inpst. by paid Yo-the shin and pressure
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if pressure- sores are to be prevented Pressure over the
sacrum may be munimmsed by skeletal leg traction on a
Braun frame by means of Steinmann pins 1nserted mnto the
tibial tubercles 10 1b traction being apphed to each leg
The care of the bladder 18 most important because of the
urinary retention and the danger to Iife of the renal infec-
tion which may supervenc unless care 1s taken The 1deal
method of treatment is
that of continuous tidal
wrrigation of the bladder
which serves to prevent
urinary infection, relieve
the retention, and pre-
Dripfesd serve the small amount
of bladder tone which
may remamn It has the
advantage of avoding
frequent cathetensation
with 1its attendant rsh
of infection and mint
mises the msh of & wet
bed with 1ts attendant
bed sores and skin 1n
fection It must be borne
m mnd that urnary
infection 15 the com
Tabe to monest cause of death
tednelllg  1f the patient survives
longer than the first week
after the injury
The apparatus which the author uses 15 Stewart s modt
fication of Bellis apparatus (Fig 100) It 1s attached to
an indwelling catheter or supra pubic cystotomy catheter
preferably the Jatter as infection 1s then mmmmal Before
using the apparatus 1t must first be sterihsed by running
1 1n 60 lysol solution through the tubes The rubber con
neeting tubes gre sterthsed by boiling  The apparatus 15
then thoroughly washed out with sterle water and fixed to
the bed so that the Dakin tube 1s level with the symphyms
pubis. The dnip flash 1s filled with 0 5 per cent solution of

Alrvent tube

Manomets

& siphon loop

F10 100 — Tidal drainage apparatus



TRACTURES AND DISLOCATIOMNS 103

Fic 102
Awnd B lsolsted tnyaries of the pehie rag. Thers b no marked dmjdaceromnt and no epechal
reatment 14 badicated
Camd D Combimed lnjuries of the pabic and flme rermaents of the pehle rixg prodeced by & tero.
Ponterior comTereion  There may be severe dhplacement. Patients showkd be pursel
o0 thel akdew
L Comlined injaries of the patec remmcat of tee ehic fiag prodeced by latenal comprtmion of
the [l #4 There bs b sfebt deplacemseat  Patient shoull be nureed on their Lacks
-
7
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points 1if bed sores are to be avoided and efforts must be
made to keep the patient absolutely dry

The unfortunate sufferers of these injuries expenence
considerable mental depression as one would expect, and
occupational therapy should be commenced as early as
possible m an effort to alleviate this

If there 13 no evidence of recoverv of the cord paralysis
after eight weehs treatment, one can say that there will be
ttle bope of any recovery occurnng and traction and
immobibisation can be discontinued. If recovery does oceur
re-education of walking will be necessary to overcome the
element of spasticity which 18 invanably present.

FRACTURES OF THE TRANSVERSE PROCESSES

These are due to muscular violence, the processes being
avulsed by strong contraction of the quadratus lumborum
muscle of that side If one or two only are torn off re-
cumbency 1n bed for 14-21 davs followed by back exercises,
will enable recovery to take place possibly within 6-10 weeks
If more are broken and widely separated, indicating severe
muscle damage a short plaster jacket 1s applied and worn
for two months, the patient being allowed up immediately

FRACTURES OF THE PELVIS

Isolated fractures of the iliac crest and pubic ram are
due to direct violence, and are treated by recumbency for
six weeks. Leg cxercises are continued throughout this
period, after which weight bearing exercises are commenced

Fractures of both pubic ramu or separation of the
symphy 818 pubis together with fractures through the postenor
part of the pelvis or dislocation of the sacro-thac jomnt, are
much more serious njuries, and are due to violence causing
hyper-extension of the hup of the affected side The lateral
fragment 18 usually displaced upwards and outwards, thus
opemung the pelvic rng  There 1s considerable pain and
brusing of the pelvic region made worse by pressure on the
thac crests or symphyvsis pubre  (Fig 102 ) Good reduction
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kio. 102
Aswd B Drolated tapunes of the pehie riar. Thete (4 oo ourbet dnplacement and 9o pecia)
trea traead tu {ndicuted
Cand D Combined iohmes of the putde am fliss semmwnts of th pedi So ning prodweed by agtera,
Penterior comprresion  There sm) be seters dlydacenaent.  Patunts shoakd ba pursed
on thetr ides

L Combined injaries of the prble syt of the pehie riag prodoced by hateral comjremton of
the el tt There b mly vhelt Al placemcut. Fatlents ahoak! be amreed on thelr tacks

7%
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must be obtmned if wallong {s to be satisfactory later Thi
may be obtamed by msmpulation under anaesthema, wth
the patient lying 1n the lateral position on the unaffected

Fia 103~ and { jon of dilocution and fracture-dis-

location of the pelvia by laterat recumbency  The patient lies on the un-

injured side. The dialocated flium s rotated forwanis and downwards and
a doable plaster spic s apphied.  (YWatson-Jones method.)

side, and immobilisation 1n a double spica plaster  (Fig 108)
Another method 15 to apply traction to the fragment via the
Iimb of the affected mde by skeletal or skin traction, using
30 1b pull, and lateral
compression and sup-
port by means of o
pelvicshng (Fig 104)
Of the two methods,
the author prefers the
pelvic shing and trac-
tion method as the
lateral recumbency
method 15 apt to pro-
duce pressure sores
Fra. IOLTrmdﬂ‘d:rp"M"ﬂ ﬁ:‘;;‘;ﬂ‘" over the iliac crests.
mﬁv‘mhmh""‘ mtm uby For nursing purposes,
are normally fixed & littlo lower the patent raises his
buttocks and the bed
pan 15 shipped in between them and sling  The immobihisa
tion is mantained for 8-10 weeks, and if union is firm, full
weight bearing exercises are allowed
Fractures of the pelvic nng may be complicated by
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rupture of the urcthra or bladder which need immediate
operative repuir  The fracture must then be treated by the
traction nnd shing method

FRACTURES OF THE LOWER LIMB
FRACTURLS OF THF FEMUR

(a) The femoral neek —Sufferers of this mjury are mn
vanably over sixty years of age when senile rarefaction of
the bone 15 occurnng  The fracture 1s due to
indirect violence often apparently trivial such mﬂ
as slipping on a polished floor the patient usually e
falling to the ground after the receipt of the
fracture. The patient complains of pan in the
gromn and hip although this may be very shight,
and mability to walk  On examination the leg H
15 scen to be externally rotated due to the
weight of the hmb and shortened, due to the
pull of the abductor and flexor muscles of the hip

Two main types of fracture of the neck of the
femur are

(1) subcapital or transcervical
(1) intertrochanternie types

HANALAYR

e T LT

Treatment depends largely on which type 1s
present

The former 15 wside the capsule of the np
jomnt, t.e mtra-capsular and union 1s difficult \
to attain unless internal fixation 18 used  The !
mtertrochantenc fracture 13 extra-capsular and \«
union usually presents no difficulty

Transcervical fractures —The general condi
tion of the patient largely determines whether \\fti
reduction and fixation should be attempted, as ]\j‘

many patients are too old to withstand this
The latter should have the leg immobhsed by
placing sand Lags on either side of the leg or by Fio l?;;.

the apphication of a Laston long splnt (Fig 105) D(thT“hmﬂnL
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It the patient 1s fit for operation and can co-operatc in the
after treatment treatment consists of reduction and internal
fixation of the fracture It should be noted that these measures
will not cure hypostatic pneumonia as 1s often stated but
they are a large factor mn the presention of this complication,
which commonly afflicted these patients before the Smith
Pctersen technique was availlable because the mternal fixa
tion allows the patient to be moved about freely 1n bed
without producing pain  The imb 15 tmmobilised by Russell

F1o 106 —\ ravs of fractured neck of femur before and after reduction
and fixation with a Smith Petersen nafl.

balanced traction for 6-7 deys until the immediate rish of
hypostatic pneumonia 1s past. (Fig 106)

For the operation, avertin or omnopon and mpo]nnunc
18 given as a basal anaesthettc  This can be uupp]emenicd
by local anaesthesia or gas and oxygen The fracture 15
reduced on an orthopaedic table and chech X rays tahen
(Fig 107 ) Through a lateral shin mncision o Vvatson Jones
guide pin 15 nserted so as to lie along the centre of the femoral
nech. Its position 15 cheched by A rays and rcpcntcdl\
inserted until a correct position 15 obtained a guide being
used to fncilitate this A cannulated nail selected for ite
length, 15 then hammered over the guide pin 80 as to fix the
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fragments of the fracture  The gude wire 1s then withdrawn,
the fracture impacted and the wound closed

&\ |

Fio 107 —Instruments for the operation of Insertion of a.
Smith Petersen nall and for treatment of fractures of
the peck, of the femur

() X y skbn marger

(3} Wat-om-Jomew puhde-1dom and mtralocet

(&) Pectoe-ty o of pulde

() Stirime conmalated prach.

() N M starter

() Amith-Fetersen mals of  anoos e,

{¢) Jmpactor
(#) Sall extractor

The patient 1s then taken back to bed and the hmb
tmmobilised by a cross bar fived to the heel of a slipper and
placed on a Braun frame  (Fig 108 ) The cross bar prevents

external rotation of the up joint
as 1t 1s this and abduction move
ments which are to be prevented
until the fracture 15 umted be
cause of the strain they put
on the fracture Further after
treatment yanes with wdnndual
surgeons, but my own practice 1s
to commence quadneeps dnll and
ankle and toc exercises the day
after operation supplemented 1f
neecessary by faradism to  the
quadriceps The patient 1sallowed
up after removal of the shin
sutures on the tenth day and 1s
niloned to walk with erutches and
patten  beanng weight on the
sound hmb only

Yia 108 —Slipper with wooden

crosa-bar used after operation to

prevent laternl rotation of the
limb

Flexion and extenston exererses for the

Mp and knee are begun immediately W eight beaning on
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the operated mb 13 not allowed until X ray examination

reveals union to be present  This normally takes three
months and occurs 1n 80 per cent of cases

Vith patients who are unable to withstand the naling

operation a manipulative reduction 13 performed and a hip-

spiea plaster applied with the hip extended abducted and

mternally rotated This tvpe of plaster 1s known as the

Whitman spice  named after Roval Whitman who first

treated these fractures on a sound patholopienl basis  The

patient 1s allowed up on crutches the day after the application

of the plaster Union oceurs in approximatcly 30 per cent

of cascs treated by this method

Non union of fractures of the neck of the femur 1s treated

by the performance of an oblique osteotomy of the shaft of

the femur just above

the lesser trochanter

( ( and by displacement

of the shaft mwards

for 1ain  with abdue

C C tionand slight flexion

of thehip (Fig 100)

This  removes the

Fiu 109 —le\urruy 1 osteotomy of femur \ote shearing strainut the
the leve) af the omteotomy and the fxard are, 31t¢ Of the ongmnal
placemient of the lomer fragment fracture, and allows
uion to occur A

hip-spica plaster 15 applied, retamed for twelve weehs, and
then removed and weight beanng allowed The operation
was devised by MeMurray of Liverpool and 1s used by him for
the treatment of recent fractures in addition to old fractures
Interirochanterie fractures — Intertrochantenic {ractures
may be treated by the nuiling operation, or by a Whitman
spica plaster either method gmving good results  Another
excellent method which 14 to be preferred to the plaster
method 15 the Roger Andemon well leg traction sphnt
(Fig 110) which allows the patient to sit up 1n bed and thus
perform hip-flexion exercises  Further the patient may be
allowed up 1 a wheel chair  (Fig 111 ) The action of the
splint depends upon fixed traction the fixed point being
the sole of the well leg A Stemmann pin s inserted into the
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lower third of the tibin of the afTected leg and then attached
to the sphint  The pin together with the foot, is incorporated
in plaster A plaster-cast 13 applied to the good leg after

Inserted tnto
njared leg

Fic 110 —Andcrson wellleg traction splint.

applying felt to the sole of the foot, malleoh, and over the
neck of the fibulo. The ankle 13 dors flexed to 80° and the
foot1s held 1n shight eversion  The cast incorporates the other

Fra. 111 —Well leg traction splint spphed for

intertrochanteris fraeture  The patlent can be

sat up In n wheel chalr the day following
application.

leg piece of the splint, and should extend from the toes to

the mid thigh bemg higher on the medial mde than the

lateral in order to avoid pressure on the saphenous vern



110 FRACTURES AND ORTHOPAEDIC BURGERY

It 18 well moulded over the bony prominences and the sole
of the foot s0 that pressure 15 evenly distmbuted throughout
the imb and may be cut out over the patells and malleoli,

-
a [ g Q
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Belore reduction st cast on well ley 1o madtbech.
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Fio 112 —Steps in standard routine application of well leg counter tmcton
spiint.

The two limbs nre then fixed together on the metal cross bar
of the sphint, and the traction screws turned to apply traction
on the affected Jeg  This at the same time, apphes pressure
to the good leg  These forces cause tilting of the pelvis
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downwards on the affected side, thus enusing abduction of
the ip (Fig 112) The patient 15 propped up in bed thus
flexing the hips, and moxement m bed 15 encouraged  The
splint must be examuned dmly for any relaxation of the
traction screws and any complaint of pain or pressure must
be communicated to the surgeon immediately  The splint
18 worn until union 18 firm this taking approximately twelve

weehs  After removal of the splint, active cxercises are
guven for the hip and knee and walking exercises commenced

(b) Fractures of the shaft of
the femur mayv occur after difft i
cult labours, espeeially when a
leg 1s delivered mn breech pre- [ 1
sentations  The femur frac-
tures below the lesser trochanter
90 by the psoas muscle and Y
abducted because of the loss of b
the pull of the adductor muscles
the shaft of the femur Re }.
duction must be performed or
some permanent shortening wall
bringing the large controllable right femur treated on a soall
fragment into alignment with 5““"‘;”1’:] Dﬂ”:.hnl:; resting
the omall, displaced uncon riaan
gallows frame by menns of skin traction tapes apphed to
both Jegs so that the buttocks he free of the bed and the
hips are flexed at lenst 00 (Fig 118) The baby can be
After four weehs the fracture 1s firmlyv umited and the baby
may be removed from the frame

Subtrochanteric fractures of the femur m adults have a
treated v the Roger Anderson well leg truction splint or
on a Thomas splint as for a shaft of the femur but with the
leg extremely flexed and abducted

—a==a

the femur —Birth fractures of
3 ,__
' I
and the upper frapment 1s flexed B
L
o
-
F/A\D\—:
which are mserted lower down -
occur It 1s ensily obtained by ria 111 —Bidh fracture of the
trolled fragment  To do this one suspends the baby from a
hfted on the frame to the mother for feeding purposes
sinular displacement to the birth fractures and are best
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Fractures of the shaft of the fermur sn chaldren are treated ona
gallows frame attached to the bed the chuld being slung from
an overhead benm by shin traction tapes in order that the
buttocks he free of the bed The body weight acts as the ex
tension foree, but itean only do this:f the buttocks are Lfted off
the bed  The nurse must note each dav that ths condition
18 bemng fulfilled (Fig 114)

There are numerous
methods of treating frae-
tures of the shaft of the
Sfemur in adults  All depend
upon the facts

(1) that the powerful
thigh muscles
cause shortemng
— traction must
beused tocounter
act this

(n) the upper fragment
15 flexed and ab-
ducted by the ab-
ductors of the
thigh, which are
not opposed by
all the adductors,
as the majonty of
these muscles nre

F16 11: —Gallows-cxtenson for frac-
tures of the femurin children. Note that

the buttocks are lifted off the bed The mserted mto the
welght of the body and pelvis provides lower fragment
the extension foree (Fig 115 )

Thus to reduce we must bring the more casily controlled
lower fragment into ahgnment with the upper fragment by
abducting and fleung the hip and applving traction  The
normal anterior bowing of the femur must be restored if
correet weight bearmg 1n the himb 1s to be ensured

Some surgeons usc continuous fixed shin traction on o
Thomas splint  Others use balanced sheletal traction on
a Thomas sphnt with the knee flexed on a Pearson hnee
flexton bar or a combination of both methods
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With the former method the fracture ts reduced by manual
traction and manipulation under general annesthetic after
apphication of the shin extension and Thomas splint and
wooden back and smide sphints arc applied to the femur to
control the fragments. The tmction tapes are tied to the
end of the Thomas sphint and the splint slung from a Balkan
beam for twelve weeks  (Fig 116(a) )

With balanced traction a Steinmann pin s mscrted into
the tibial tuberele and weight trnetion applied to the Béhler

(a) (6) {©)
Fro 113

(a) und (b) MHaplacement of fragments of fractured upper or middle
third of femur

() Dhsplacement of fragments in fracture of lower third of femur

swivel stirrup fixed to the pin  The swivel stirrup allows the
stirrup to rotate on the pin and prevents pin mosement
thus mimmiang infection along the pm treeh. The himb 1s
placed on the Thomas sphnt and hnec flesion bar so that
the knee 15 fleved 20 -30 In this position flexors and
extensors of the hnees are under the same tension  The
sphint 15 slung from a Balkan beam and 20-80 1b traction
applied  Counter traction 15 provided by the weight of the
patient and this 1s obtamned by rmising the foot of the bed
12-14 m  The author combines this balanced traction with
fixed traction N tving the Bohler stirmup to the end of the
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Thomas splint. This causcs the ning of the Thomas splint
to fit firmly against the 1schial tuberositv, and this fixation

rf“ :(y»f/.l
ﬁ\& Z: o )

Fio 116 —Fractured femur treated by skin extendon and fixed

tractlon  Note the padding to produce alight flexkon of the knee

and maintain the anterfor bowing of the femur  The gutter

plints which are isunlly applied to the sides of the thigh have
been omitted

cord must be tightened each dny to muintamn the fixed
traction  The latter effectrvels controls the upper fragment

Fia 1164 Steapping extensions applied for a fracture of the keft
femur fllow Ing remoyal of the skeletal traction at the slath week.

\ ray control of the reduction 15 made and the weight
reduced as soon as reduction 1s obtamed this taking approxi
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matelv 10-24 hours  Shorteming can then be prevented by
using 10-14 1b extension  Ceneral body and breathing
exercises are commenced 1mmediately  Toc and ankle
exercises for the mjured hmb are begun at the same time
while quadriceps dnll and static contractions of the gluteus
maximus may be commenced after 10-14 days

Nursing care 18 along the hnes deseribed under  Thomas
spint 1 Chapter II  The weights should not be lifted or
the Balkan beam moved for clenning or bed mahing purposes

Fia 117a.—The plaster cast for com-

pound fracture of the femur completed.

Note the position of the limb  (After
Trueta.)

Fit. 117 —Treatment of a compoand fracture of the femur  1When an orthopacdic table I«

mvailable it Is an exeellent pructice to insert a Steinmann nail through the crest of

the tibia The wound is then cacised and the whole operation, incloding the

npplication of the plaster cast completed. “ote the flexion of the knee and the hip
{ After Trueta.)

The sheletal traction 1s changed to shin extension to the
leg and to the leg helown the knee at the end of six weeks,
and the Steinmann pin removed  (Fig 116a) This change
15 necessary to prevent stramn on the hgaments of the knee
which will follow prolonged skeletal trachon 8 lb traction
s applied to the extension above the hnee and 6-7 1b
traction to the one fixed below the knee Assisted active
knece flexton movements are allowed at the end of ten
weehs At the twelfth weck radiogruphs are taken for the
astimation of unton  If union 16 firm o walling enhiper 1s
fitted and the patient allowed to walk. The caliper provides
non weight hearing movements without anv weight bemng



116 FRACTURES AND ORTHOPAEDIC BURGERY

borne by the wnjured femur It 1s removed daily for non
weight bearing knee and hip exercises  Pulley and resistance
exercises for the muscles acting upon these jonts may now
be gradually introduced At the end of a further mx weeks,
the caliper 15 shortened so that the heel just touches the
mside of the boot and so allows some measure of weight
bearing  The caliper 18 discarded completely after beng
worn for a period of three months

Some surgeons prefer to treat fractures of the femoral
shaft on & Braun frame rather than on a Thomas sphnt
This method has the disadvantage that the upper fragment
15 uncontrolled and movement of the fragments occurs every
time the patient 13 moved for nursing purposes

FRACTURES OF THE PATELLA

(a) Transverse fractures of the patella are duc to mndirect
or muscular violence The two fragments separate, due to
the pull of the quadriceps muscle, but can only occur when
there 1s extensmve tearng of the quadnceps expansion on
either sde of the bone The mjury may be treated by
operative fixation of the fragments and immobilisation 1n &
plaster cast for six weeks or by excision of the patella and
suture of the quadriceps tendon In both methods, by far
the most important part of the operation consists in the firm
suture of the quadriceps expansion on each side of the patella
with No 3 chromic catgut Some surgeons use strips of
fascia lata to aid suture of the quadriceps

The operation of excision 1s more popular to-day as 1t
obyiates the necessity for accurate alignment of the articular
surfaces of the fragments and the necessity for prolonged
immobilisation  With excision three weeks 1mmobilisation
n plaster or by means of & pressure bandage, 15 sufficient,
after which knee mobilisation excreises and re-education of
walking are commenced Quadriceps dnll and static con
tractions of the glute: are practised dailv after operation to
mamtain the tone of these muscles, while weight and pulley
exercises are begun at the fifth week

() Stellate fractures arc duc to dircet violence, resulting
1n communution of the fragments  There 1s no separation of
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the feagments, beeawse the jomt aepsule s intact Treatment
may consist of immobilisation i a walkimg plaster extending
from the toes to the grom for sin weeks  As the patellar
articular surface 19 severely damaged By the gross communu-
tion osteoarthritis 1 a frequent sequel  The mnjority of
surgeons avord this by perfornung an excision of the patellain
preference to simple immobihisation n plaster  After treat-
ment resembles that deseribed for the transyvorse fractures

FRACTURES OF THE TIBIA

Fractures of the tilna occur most commonly 1 the lower
one-third of the bone, and may be spiral obhque or transverse
m type Transyerse fractures are due to direet violence and
arc often compound The fibula may be fractured at the
same time, and this 14 found to be ot npproximately the same
level as that of the tibla  The subcutancous position of the
tibia aids reduction ns one can visuahse and feel that the
alignment 1s accurate Manual mampulation 15 often all
that 1s required to reduce the fracture which 1s then stable if
# walking plaster-cast 18 applied from the toes to the mud
thigh, with the ankle 1n neutral position betwcen dorst flexion
and plantar flexion, and the knee flexed 10 The knee 1s
flexed to prevent rotation of the upper fragment When
the fracture 15 1n the upper third of the tibia, the plaster
should extend to the gromn  Static contractions of the
anterior and posterior tibial muscles and gastrocnemius are
commenced immediately and graded leg cxercises and pulley
and resistance exerciscs are ndded within the next few davs
Re-education by walking should be commenced as soon as
possible to restore the normal heel and toe gt The enst 15
removed at the end of cight weeks and \ rav examination
and mampulation made to determine the presence of union
If umon 13 firm  the patient 15 allowed to walk on the mjured
Iimb and full foot and leg cxereises continued  An Unna o
paste or elastoplast bandage 15 applied from the toes to the
knee to prevent oedema of the foot and ankle which often
follows the removal of the plaster east

Obhique and spiral fractures of the tibin are ver often
associated with a fracture of the fibula at the oppostte end

of the mb  Thev are unstable fractures and ar¢ usually
s
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complieated by displacement  Reduction for lower one
third fractures 1a obtained by skeletal traction on a Béhler
screw trnction frame using o Stemmann pin or Kirschner
wire mnserted through the os ealeis followed by the application
of a plaster-cast, over a metal strip from the toes to the
mid thigh with the knee flexed 20°-80  (Fig 118) The
Stemnmann pinisincorporated
n the plaster The plaster
15 spht over the metal stnp
with a plaster kmife as some
sweling usually follows the
strong traction (Fig 119)
The leg 1s then placed on a
Broun frame and a 71b
weight tied to the traction
strrup  (Fig 120) General
body exercises and static
contractions of the muscles
of the mjured leg ankle,
and thigh are commenced 1m
medintely  After 4-6 weeks
when the danger of 11m
mediate redisplaccment s
passed the Stemmann pin 15
removed sterile gnuze placed
over the pin holes, and the
Fio 110 vt aparati e o whennes Shen Foeg abphed
g plaster then being app
e T of the middlo and as rI;r a transverse fracture

bower thurds of the thia  Tractlon Is
exerted with the knee flexed W eight bearing and resisted

excrcises arc practised as for
transverse fractures  The cast 18 removed at the end of the
tenth week, foot and ankle mobilisation exercises commenced
and weight bearing allowed
Oblique and spiral fractures of the upper one-third of the
tibia arc reduced by traction on the extended leg on an
orthopaedic table  Immobilisation and after treatment 1s
the same as for fractures of the lower one-third of the leg
It 15 cssential 1n the treatment of all tibial fractures that
the planes of the upper and Jower articular surfaces should
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be parallel or pes valgus or varus may result  As thiy will
be followed myvariably by osteo arthntis of the ankle and
subastragnlord jointy
theaccurntealignment
of tibinl fractures 1
of conuderable 1m
portance

There 15 at pre-
sent a tendency to
revert to operatnve
fixation of tibia) froe-
tures Dy means of
vitatlum plntm and Fra 119 —Splitting n kg ploster  The metal

serens but results do  yip 1s withdramn when the cast has been split
not seem to be an

improvement over those produced by closed reduction

Fractures of the shaft of the fibula alone need a walking
cast for six weehs Accurnte reduction 1s unnecessary as
the fibula 13 not nccessary
for weight bearing

FRACTURE DISLOCA
TIONS OF TIIE ANKLE
JOINT
(POTT’S FRACTURE)

Fracture-dislocations  of
the ankle joint are loosely
spohen of as Pott s fractures
Strictly  spenkmg o Potts
fracture 15 & fracture of the
medial  malleolus  of  the
tibia with o fracture of the
Fio 120 Fractured tbia placed on & fibula 3 1n above the ankle
Hraun frame after reduction - 1 is )OIt and disloeation of the

applied ankle-joint This 1s only
one of the many tipes of
fracture-dislocations  which  occur at the ankle jont

These anjuries are satisfactorily  classified mto adduetion
o
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abduction and external rotation and vertical compression
fractures

Adduction fractures are due to formble mnversion of the
foot, such as faling off a kerb Three degrees of seventy
are posstble as indicated 1n the diegram (Fig 121) If
the violence 15 moderate mn seventy (first degree) 1t results
1 an undisplaced fracture of the medial malleolus with or
without tearing of the fibular collateral ligament. More
pevere trauma carmes the astragalus and the foot medially
and avulses the lateral malleolus in addition, the whole

ﬁ%ﬁg

Fia. 121 —Three degrees of adduction fracture and fracture-dislocation
of the ankle-joint (Pott Dupuytren type)-

foot beng displaced medinlly  Where the violence fs
still more severe the postertor edge of the tibia 15 frac-
tured and displaced backwnrds and medially with the
foot.

Abduction and external rotation fractures are duc to an
abduction and external rotation straun at the ankle. Agmn
three degrees of seventy arc recogmisable (Fig 122) The
moderate degrees of violence cause o fracture of the lower
third of the fibula without displacement, More severc
injuries result mn displacement of the lower fragment Iaterally
and avulsion of the medial malleolus or tearing of the medial
collateral ligament of the ankle joint. The severest injury
1s where the posterior edge of the tibia (the postertor
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malleolus’ ) 1s separated and the foot and mallcol dis
placed backwards and laterally

Treatment —First degree ndduction and abduction frae
tures need immobilisation in a walking plaster for four weehs
followed by active weight benring cxerciscs ax for fractures
of the tibia  The other njuries need mampulatiy ¢ reduction
Accurate, nnatomienl reduction 18 essential i ankle-jont
fractures, othermise instabiity and osteo-arthritis of the
ankle- and knee-jomnts will be the result beeause of abduction
and adduction strmins Mampulative reduction 1s carned

Vs

10 Degree. 4 Depree 3 Degree

Fi1e 122 —Three degrees of abduction and externsl rotation feacture and
fracture-dislocation of the ankle-joint.

out under general annesthesia, sodium pentothal or gas and
oxygen bemg very satisfactory for thus  The patient 1s
placed on the theatre table with the legs hanging over one
end go that the knees are flexed Knee flexon relaxes the
gostrocnermius. muscle which maintains any postenior dis
location  The foot 1s pulled forwards and medially ar
laterally depending on the displacement, so that reduction 1s
obtained The ankle is then held nudway between full dors
flexion and plantar flewion and a plaster-cast applied to the
leg from the toes to the knee, carcfully moulding the nrches
of the foot and the mallealt  Firm pressure over the malleoh
1 mumtained until the plaster is set 50 as to prevent dis
plncement  Eversion or inversion of the foot should not he
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used for this purpose as md tarsal stiffness may result.
The patient 18 allowed up next day and sllowed to walk on
the sound imb with crutches and the sole and heel of the shoe

[

Fia 128 —* Crooked

heel for adduction frac
ture

raised and non weight beanng statie,
and resistance cxercises commenced
After 2-8 weeks the cast may need
changing as all swelng will have
now disappeared A walking shoe 18
then fixed to the plaster and the
patient encouraged to walk on the
mjured imb  The plaster 13 removed
at the tenth week, and if union 18
firm & compression bandage of the
clastoplast type 18 apphed and full
weight bearing allowed Foot mobtlt

sation exercises complete the treatment for the majornty of
poetients but with heavy subjects 1t 18 advisable to protect
the union from any recurrence of the strmin by crooking
the heel (Fig 128) for smx weeks

Vertical compression fractures (Fig 124) are treated by

L%BE 2

Commingjed fractars,

Fic 134 —\ertioal compression frocture-dhlocation of ankle-joint with
anterior marginal fracture and forward displacement of astragalus.

manipulation or screw traction with the foot plantar flexed
or by fixation with a screw A plaster 1s then apphed with the

foot 1n this position

After six weehs, when callus 15 sufli
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ciently firm to mamntnn the reduction the plaster 18 changed
or a walking plaster apphed with the foot dorsi flexed

Mal-umted fractures of the ankle cnusc trnumatic flat foot
and osteo-arthntis of the ankle, because of the inereased
strain put on the jomt  In early cnses, trentment consists
of asteotomy of the tibw and fibula and correction of the
alignment, but if osteo-arthntis 13 present, 1t 1 better to
arthrodese the ankle jont

FRACTURES OF THE 0OS CALCIS

The ox calas forms the posterior pillar of the longitudinal
arch of the foot, and any fracture which is nssocinted with

k1o 125 —\ormal foot showing normml arch and
sallent angle

et
-y

Fio 1232 —Fractured o4 calels with dkplacement pro-
ducing flat foot and reductfon of the saltent angle

displacement of the fragments will affect the arch and the
function of the foot  Simple Iractures with no displacement
need immobilssation 1n n walking plaster for six weeks
When displacement occurs, the posterior process of the
o~ calers 1s usually displaced upnards thus causing flat foot
associated with stretching of the hgaments and museles of
the sole of the foot (Fig 123) The tendo-Achilles 15
shortened thus redueing its power  Thie displacement must
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Fra 120 —Reduction of fracture of 09 ealels. Traction fs appled from a
tramfixion pin in the os calcts in the Jong axly of the imb

Fra 127 —Scrond stage of reduction of fracture of os emlct. A tramiidon
1 in e been Introduced through the lomer shaft of the tihla and traction is
apj lied bachwards, in the long sxis of the tuberosity of the o3 ekt



FRACTURIS AND DIRLOCATIONH 125

be corrected 1f the stability and the normal functions of the
foot are to be restored This correction mny be obtamed by
sheletal traetion on o Bhler screw trnction frame with a
Stetnmann  pin through
the os ealeis pulhing first
1n the axis of the foot and
then agnin n the normal
axis of the tuberosity of
the os caleis after a second
Steinmann pin hns been
inserted belund the lower
one third of the tibie to
provide o flxed point
for traction (Figs 120
and 127) Any broad
cming of the bone 1s
corrected with the B3hler
redresseur (Flg 128) A F1a 128 — Lateral compresdon applied to
plaster 15 apphed from the  the o4 calcls with B3hler s redresscur
tocs to the knee 1ncorpor

ating the os caleis pin only and continuous traction then
applied to this on a Braun frame Static contractions of thc
gluter quadrceps and museles acting on the ankle and foot,
and toc exercises are commenced the dav after reduction The
traction 13 mamtaned for eight weehs and the pmn then
removed the plaster changed and a wallung plaster apphed
\fter twehve weeks this plaster 19 removed and foot

Yo 70 M oD

O : - :
Fia 129 —{«) Dlagrammatic representation of triple arthrodesh of
foot ahowing Lone exrlsed and joints fused.

mobilisation and weight beaning exercises commenced  Dis

ability 13 often prolonged, but some improyement may oceur
at least six months after the injun
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For fractures which cause gross injury to the subastragalod
and mid tarsal jomnts and where some ostco-arthritis of these
jomts 18 inevitable, one may perform an arthrodess of the
mud tarsal and subastragalord jomnts (trmple arthrodesis)
(Fig 128) within 4-5 days of the mnjury The same operation
12 used for disability after consernative treatment A plaster
cast 19 applied after operation extending from the toes to

the mud thigh and re-
tained for a mimmum
period of three months
After the removal of
the plaster ankle and
foot exercises are
practited

FRACTURES OF
! TIIE METATAR
SALS

The metatarsalsare

) frequently fractured as

a result of heavy ob-

jects falling on to the

dorsum of the foot. If

nodsplacement is pre-

sent, a walking plaster

$10 130 —Dohler arn frame belng used for dh - appled from the

placed fractures of the metatarsals and com. L0C» to the hnee cure

munuted fractures of the scaphotd fully moulding the

longitudmaland trans

verse arches  The plaster 1» removed at the end of six

weeks and foot exercises commenced  Ieavy patients are

provided with arch supports until the postural muscles have
fully regained their tone

If displacement 15 present reduction s obtamed by

screw troction applicd by pulp traction on the tocs. A

fixed point for traction 15 made bv mserting a Rirschner

wire through the os calcis  Traction ta then npphed by

means of a B8hler arm screw traction frame (Fig 130)
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A plaster-cast 15 then apphied from the toes to the knee, with
the foot 1 neutral ponition s Tegards eversion or imyersion
and dorsm flesion or plantar flexon A metal loop 15 1n
corporated 1n the plaster and the traction pins are tied to
this to mamtan continuous traction  The patient 15 allowed
to walk on the plaster The wires and plaster are removed
after 7-8 wechs, and the after treatment carmed out as for
non-displaced fractures

DISLOCATIONS

Dislocntions are rare as compared with fractures the
latter being at least ten times more frequent. They are
predisposed to by pathologeal conditions affecting the joint
such os detachment of the joint capsule, or Charcot’s disease
Some Joints are more prone to dislocation than others beeause
of therr anatomical structure This 1s well exemphfied by
the shoulder joint, which 1s a verv unstable joint guarded
by powerful muscles The hip Joint however, has its bony
articular surfaces so fitted together to produce stability, and
powerful muscles and strong lignments protect it from injury
The exciting cause of o disloeation 15 often trauma, but
patholegieal dislocntion may oceur from diseases destroying
articular surfaces and ligaments This moy occur 1n tuber
culosis or acute infection of n joint. The dislocation may be
congemitel mn ongmin due to defects i the development of
the joint, the commonest examples being congenital disloea
trons of the hip and shoulder

In the commoner traumatic tvpe the joint capsule and
penarticular Iyzaments are torn and a haemorrhagie effusion
mto the jomnt results Compound dislocations are not
common, but are serious injuries when present  \essels,
ncnves and muscles may be damaged as with fractures and
complications such as pulmonary embolism delirium tremens,
hvpostatic pnecumonia V ollmann s contracture and my ositls
ossificnns mav supervene  The patient presents a deformed
himb wlich 15 painful and 15 associnted with swelling of the
affected joint  Loss of function is particularly marked
bccnusgfof interloching of the bonv fragments and muscle
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For fractures which cause gross injury to the subastragalod
and mud tarsal jomnts, and where some osteo-arthnitis of these
joints 15 mevitable one may perform an arthrodesis of the
mud tarsal and subastrageloid jomts (triple arthrodesis)
(Fig 120) within 4-5 days of the injury The same operation
15 used for disability after conservetive trentment A plaster
cast 15 applied after operation extending from the toes to
the mid thigh and re-
tained for a mmmum
pertod of threemonths.
After the removal of
the plaster anhle and
foot exercises are
practived

FRACTURES OF
TIIE METATAR
SALS

The metatarsalsare
frequently fracturedas
a result of heavy ob-
jects falling on to the
dorsum of the foot If
nodisplacementis pre-
sent, a walking plaster

Fio 130 ] 13 apphed from the
b A3 e s e g s (e care
minuted fractures of the scaphotd. fully moulding the
longitudinnland trans
verse arches  The plaster 15 removed at the end of six
weehs, and foot exererses commenced Ileavy patients are
provided with arch supports until the posturnl muscles have
fully regained their tone
If displacement 1s present, reduction 15 obtamed by
screw traction applied by pulp traction on the toes A
fixed point for traction 1s made by mserting o Kirschner
wire through the os calets  Traction 15 then apphed by
means of a Bohler arm screw traction frame (Fig 130)
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by crcumflex nerve paralvsis causing deltoid paralyms, or
by frocture of the greater tuberonity or rupture of the
supraspinatus tendon

Hedustion 1s obtained by the Kocher method of externally
rotating and ndducting the humerus and then rapdly
internally rotating the humetus  This method fails 1f the
subscapularis musele 1s torn, as the integrity of this muscle
1s essential for the mampulation  Other mcthods consist of
manual traction with the arm internally rotated and obducted
and manual traction with counter pressure apphed mn the
axilla (Hippoeratic method)
The arm 15 bandaged to the
side for one weeh and active
shoulder exercises then com
menced If the grenter tuber
osity 1s fractured and scparated
the arm 1s immobilised for three
wecks on an abduction frame

Recurrent dislocation of the
shoulder-joint may follow a dis
location of the shoulder follow
mg a blow from behind the
joint It has been found that
the couse of the repeated dis-
locations, often fcllog-le?\g trinvial ::ur,::f'.;k;i‘_‘&m:u ,f::
violence 15 an avulsion of the shoulder The blceps tendon is
capsule and anteror part of the brought through a tunnel drilled
cartilaminous ning of the glenoid In the head of the humerus.
eavity  Operative treatment 1s necessary for cure  This
may consist of repminng the defect of the glenoid eavity
(Bankhart » operation) which 13 a difficult operation, or
fashioning a new hgament with which to fix the humerus
to the seapula  The long head of biceps may be used (Nicola &
operation) (Fig 132) or a hignment mav be made from a
free transplant of the peroneus brevis tendon (Henderson »
opcration)  VMany other operations have been devised for
this condition but none give such good results as the abote
mentioned three  After the operation the arm 1s strapped
to the wide with the elbow fleved and forearm supinated
and mamtaned i this position for three weels

Finger
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Treatment consists of immediate mampulative
reduction skeletal traction and open reduction bewng rarely
required

SOME COMMON DISLOCATIONS
(1) THE SHOULDER JOINT

When the arm is abducted no further movement than
90° 18 possible unless the arm 1s externally rotated If forcible

Fi1a. 131 —Dhlooation of the left shoulder Note
tho attentng of the shoulder

abduction without latcral rotation occurs the greater tuber
osity of the humerus 1s forced up againat the acromion process.
This levers the head of the humerus downwards cut of the
glenoid cavity and a sub glenoid dislocation results.  Such
a dislocation oceurs as a result of a fall on the abducted arm

The imtial displacement 15 sub-glenoid, but if the violence
18 sevcre, the head of the humerus may be foreed to lic below
the coracoid process (sub-corncoid disloeation) or below the
spine of the seapula (sub spinous dislocation)  These posttions
inv olve extensive lacerntion of the muscles around the joint.
The shoulder is flattened and the acromion process very
promnent. (Fig 181 } The dislocation may be complieated
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disloecation and 1n adduction flexion, and mternal rotation
with posterior dislocation  The latter may be complicated
by mjury to the saintic nenve

Reduction 15 obtained by mampulation The limbs must
then be mmmobilised by contimuous shin traction for six
wechs to nilow repair of the higuments and eapsule  They
carrv most of the blood supply to the head of the femur
and 1f thev are not allowed to heal by permutting enrly
motements of the hup avascular necross of the head will
be hable to follow with the sccompaniment: of marked
stiffness of the hip joint  After six weehs weight bearing
exercises are allowed

SPRAINS

Sprains mav occur at
any jomnt, but oceur most
commonly at the ankle
and wnst  NXray ex
aminatton may  reveal
small fragments of bone .
detached where the higa Fo 1 Su:}rjpt;ill::ﬁ&d for s wpmia
ment 13 mserted  There
13 considernble pain and sweling and mosement 15 often
resthncted beenuse of this

A sproin of the wnist 13 treated by strappmng with elasto
plast and commeneing activ ¢ moyements immediatels

A sprain of the ankle 1s treated by firm strapping and
allowing early non weight beaning exercises  (Fig 138)
Injeetions of novocane into the torn hgament ease the pam
and allow aetine movements to be frecly practused  This 1s
often followed by rapid resolution of the swelling  The himb
should be supported upon mllows between the periods of
exeremes  If active exercises are not commenced earlv and
ocdemn not controlled adhesions will form around the torn
hignment and jomt  These cnuse a feeling of wenkness 1n the
jomt associated with pan on the outer side of the ankle
Treatment of the adhestons consists of a mampulation under
anacsthesin to break them down and then the commence




180 FBACTURES A\D ORTHOPAEDIC BURGER)

and wrist movements are practised daly throughout this
period  When the fixation 1s removed, active elbow and
shoulder exercises are commenced, but full abduction 1s not
allowed unt six weehs after operation when full remedial
cxercises are practised

(2) THE ELBOW

Drslocation of the clbow 1s usually posterior the lower
end of the humerus bemng displaced forwards Aanipulative
reduction 15 followed by immobilsation 1n & shng for two
weeks  Finger and wrist movements are commenced 1m
mediately and active elbow movements commenced fourtecn
days later Y olhmann s 1schacmie contracture and myositis
ossificans arc very prone to follow a dislocation of the elbow
unless immediate reduction 1s undertahen and care 1s tahen
m the after treatment to avoid passiye moyements

(3) THE (ARPAL SEMILUNAR (LUNATE)

Dislocation of the carpal semilunar (lunate) may follow a
fall on the dorsi flexed wrist  The bone 18 dislocated forwards
and presses upon the flexor tendons of the fingers and the
median nerve as they lie in the carpal tunnel This causes
flexion of the fingers and numbness and tingling m the thumb
and lateral three fingers. Reduction 1s obtawed by strong
traction with the wnst gradually being moved from extension
to flexton  Fmilure necessitates open reduction but late
cases arc often better treated by excision of the bone

(4) THF HIP JOINT

Considernble violence 15 necessary to produce a dislocation
of the hip but when it occurs, it follows violent abduetion or
adduction of the hip  The dislocation of the head of the
femur may be anterior or postertor  The leg 1 held 0
abduction flexton and external rotation with the former
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dislocation and in adduction tlexion and nternal rotation
with posterior disloention  The Iatter mav be compheated
I njuny to the saintic nerve

Reduction 1s obtmined by mampulation  The limbs must
then be immobibsed by continuous shin traction for wix
weehs to allow repair of the hpnments and eapsule  They
carrv most of the blood supply to the hend of the femmr
and 1f they are not allowed to heal by permitting enrhy
morvements of the hip avascular necrosts of the hend will
be hable to follow with the accompamment: of marhed
stiffness of the up jont  After stv weeks weaght beantng
exereises are allowed

SPRAINS

Sprains mav occur at
any joint but occur most
commonlv at the ankle
and wnst  \rav ex
amination  may  resveal
small fragments of bone .
detached where the higa Fio. 13- s":';"&'.l"&“ for & tprain
ment 15 nserted  There
15 considerable pain and swelling and movement v often
restricted beeause of this

A sprain of the wrist 15 treated by strapping with elasto-
plast and commencing active movements immediately

A sprain of the ankle 1s treated by firm strapping and
allowing earlv non weight beanng exercises  (Fig 183)
Injections of novocaine into the torn ligament ease the pain
and allow active movements to be freely practised This 15
often followed by rapid resolution of the swelling  The imh
should be supported upon pillows between the periods of
exercises  If active exercises arc not commenced early and
oedema not controlled adhesions will form around the torn
higament and Joint  These cause a feeling of weakness m the
joint  associated with pain on the outer side of the ankle
Treatment of the adhesions consists of n manipulation under
anacsthesia to break them down and then the commence-




180 FRACTURES AND ORTHOPAEDIC SURGER)

and wnst movements are practised dady throughout ths
period  When the flxation 18 removed, active clbow and
shoulder exercises are commenced but full abduction 1s not
allowed until six weehs after operation when full remedial
cweraises are prochised

(2) THE ELBOW

Dislocation of the elbow 18 usually postenor the lower
end of the humerus being displaced fornards Manipulatrve
reduction 1s folloned by immobilisation mn a shng for two
weehs  Finger and wnist movements arc commenced mm
mediately and actne elbow movements commenced fourteen
days later  Volkmann » 1schaemic contrreture and myosttrs
ossificans are very prone to follow a dislocatton of the clbow
unless immediate reduction 1s undertaken and carc 1s tahen
n the after treatment to avord passive movements

(8) 111} (ARPAL SEMILUNAR (LUNATE)

Disloeation of the earpal semilunar (lunate) may follow 2
fall on the dorst flexed wrist  The bone 1s dislocated forwards
and presses upan the flexor tendons of the fingers and the
median nerve as they lic in the carpal tunnel This causes
flexion of the fingers and numbness and tingling 1n the thumb
and Interal three fingers Reduction 1s obtained by strong
traction with the wrist gradually bemng moved from extension
to flexton  Failure necessitntes open reduchion but late
cases arc often better treated by excision of the bone

(4) THF TIP JOINT

(onsiderable violence 1s necessary to produce o dislocation
of the hup but when 1t occurs, 1t follows +olent abduction or
adduction of the ip  The dislocation of the head of the
femur mav be antertor or postenor  The leg is held
abduction fleston and external rotation with the former



CHAPTER VI
DISEASES OF BONE
ACUTE INFECTIVE OSTEOMYELITIS

and occurs most commonly hetween the ages of
five and fifteen the condition heing due, in 80-00 per

cent. of cases, to infection by the staphylococcus aurcus
A munonty of cases are duc to infection by streptocacer or
pneumococer or on very rare occasions it 15 due to baaillus
typhosus  The child is often o devitalised subject beeause of
chronie under nourishment and beeause of living 1in a poor
environment

When questioning a patient suffering from acute osteo-
mychtis one can often elicit a history of a previous skin
infection such as a boil or septic abrasion It is thought
that thesc produce n low grade bacternermia Previous recent
injury to the affected bone s often noted and this trauma
nids development of the bone infection by production of a
hacmatoma This provides suitable so1ll for multiphieation
of the orpanisms

The discase is found to occur most commonly at the lower
end of the femur the lower end of the tibia, the upper end
of the humecrus, and the lowet end of the radius  One
naturally enquires why this ix so  These particular sites
are rapidly growing areas, and 1t 18 found that the disense
locnlises on the diaphyzeal mde of the emiphvsenl ine where
the bone 13 very vascular and stagnation of blood 1s present.
Thus region known as the metaphysts, 18 very hable to injury
and strain which ruptures the blood veasels and produces a
blood clot (Fig 185) Such a vascular aren is consequently
an ideal site for the development of a loeal neute inflarnmation

In acute ostecomyelitis, the processes of acute inflamma
tion arc modified by the rigid, unyielding bone and the
arrangements of the blood supply The outer layers of a
long bone derive their blood supply from the penosteum
and the inner layers from vessels 1n the medulla of the bone

m

3 CUTE osteomyelitis 18 usually a disense of childhood
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ment of active exercises The shoe heel 15 ¢ erooked to
protect the ligament from any 1nversion strain, which would
cnuse recurrence of oedema nnd the edhesions A condition
of recurrent subluxation of the ankle may follow severe
injuries to the lateral hgaments of the joint,
It 15 treated by reconstruction of a new hga
mosa  Ment from the pertpheral part of the peroneus

brevis tendon

EPIPHYSEAL SEPARATIONS
Fia 134.—8epara
tlon of an epiphvuls. An epiphysms msy scparate from the

Note that the frac-
as &
ture Line devistes diaphysis as a result of trauma, or

from the epiphyseat  TE8Ult  Of pathological changes at the
line so that a frag- epiphysis such as occurs m syphilitic
to the epiphyxis. Traumatic epiphyseal separations re-

semble fractures i therr aetiology signs,
symptoms and treatment. The Linc of separation usually
deviates at one pomt so that a piece of bone 1s detached
with the epiphyms (Fig 184) The mportance of an
epiphyseal separation 1s the danger of interference with growth
at that epiphyss even after displacement 1s reduced
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of the bone  These form a new bons shell for the bone and
this 15 hknown as the iy oluerum

It the metaphyvsis v made the eapsule of the adjncent
jomt an acute purulent arthritis may result from the spread
of the mfection to the extenor of the bone

Symptoms and mgns

(@) Pyrenia s present and varies between 101°-103

() Increased pulse rale

(€) S-celling —To commence with there 15 no swellmg
present s the mfection 15 contamed i unvielding
bone but oedema soon makes its appearanec
over the smite of the infection and a fluctunting
swellimg 18 found when abseess formation  has
ocenrred

(d) Toracmia 1% often n prommnent feature espeeinlly
when the onset has been rapid and considernble
fenston exists 1in the bone  Pallor dehydeation
vomiting o dirty drv tongue and delimum arc all
evidence of its presence

(¢) Loss of functton —There 15 a psuedo paralyvers of the
himb beeause of pain and musele spasm Moy ement
of the adjacent joint 15 pamful and restricted but
this 13 not so marked as 1n acute arthntis

() Tenderness 15 very defintely locahised to the metn
physis and pressure there causes extreme pan

Complications

1 Septieaemta —This 15 hernlded by further risc of
temperature and pulse rate  ngors and general
detertorntion of the patient A blood-culture 1w
taken whirh may eonfirm the diagnosis  Oceasion
ally septiecnerma 1 the forerunner of an osteo
myelitis the Intter being a type of fixation abscesy

2 Pyaemia —Pynemic abscesses may develop in the
fungs bones and jomnts following the detachment of
fragments of infected thromby from the vessels m
the infected bone  [he joint affections are often
surprisingly pawnless and pathologieal dislocation
may be the first sign  Hence the nurse should note
any abnormal postion of the limbs or mability of
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The intervening compact bone is nourished by vessels which
ran in longitadinal bony channels Anown as Haversian canals
The inflammatory process consists of vascular engorgement
together with transudation of flmd and migration of cells
from the blood mto the
tissues 1 ¢ mto the in
extcnsible bony  canals
Thus the blood supply 13
reduced by compression
of the vessels by the
cxudate Further there
1y stasis m the vessels,
and this together with
the toxns produced by
the infecting orgamusms,
couses thrombosis Nee-
rosis of bone 18 the result.
If the periosteum 1s rap
wly stripped off the
bone by a subpenosteal
cxudate thebloodsupply
to theouterlaycrsof bone
18 destroved causing nec
rosis Thus the net result
of the action of the bac
teral toxins and the eir
culatory disturbances is
tissue death and the
Fio 135 s elits. dend tissues together
mhbul-niroflhh-ho‘:"nnnmnﬂ.vu- e With leucocytes and or
weicient ariary £2d the seany mnall periostoe e gATUSIS form pus  The
A e T e Tairs romsieiess Pus bursts through the
of sprvad. 1 shons  mbparketesl Decem wikh b bone cortex and forms

destrmysd the perioutenl bloot sarriy o sub-periosteal abscess
This may pomnt and burst through the slkin or spread
up the shaft of the bonc beneath the periosteum to re-
enter the medulla and infect the marrow of the bone The
necrosed bone separates later to form a sequestrum  YWhen
the periosteum is raised off the bonec by the inflammatory
exudate ostcoblasts are carried with it from the outer lnycrs
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ment mentioned above, operative mensures are neeessary
An menion s made over the metaphves and the pen
osteum dinaded I pus 1 encountered many surgeans do
no more than pack the wound hghtly with vasdine paun
and immobthse the limb m plaster I prefer to dnll the honc
ta reliey e the intra-osseous tension before packing the wound
and applving the plaster east  If no pus 15 encountcred  the
bone 15 drlled and n vaseline gaure pack mserted after which
the limb 1 immobilised ns before  Sulphathiazole powder
15 placed in the wound in order that the local nction of the drug
mav be utihsed

Despite the objectionable odour the plaster 14 not changed
until it 18 crumbling or sonked with iy
charge  The odour can be reduced by \ i
applying Iactose solution to the wound,
or by enclosing the plaster i o special
deodonsing cloth bag  The cloth is im % N
pregnated with carbon  which  absorbs W
the gases causing the odour and itseflicieney s | ,
1s not reduced 1f 1t becomes wet A bag will
usually last 2-5 weehs before 1t becomes
useless Tt should be burnt after use st
15 highly infeetine

The plaster 1s changed when 1t 1s sonhed k10 130 —¥x
with discharge and the wound cleancd with  tracting a seques
bydrogen perouide It will be found that ™7 With teque
1t 1s filled with clean henlthy granulations T
Yaseline gauze and plaster 18 reapplied at suttable intervals
until the wound 15 healed This method of vaseline gauze and
plaster treatment 1s known as the Winnett Orr method
It has the advantage that it abolishes the nceessity for
repeated painful dressings, and provides rest and drainage of
the affected bone

Stnuses may continuc to discharge for o considerable
time this being duc to the presence of a sequestrum
a foreign body such ns gauze or inadequate dramnage
Often small sequestra arc discharged through the wound A
larger sequestrum 15 removed when 1t 18 completelv separated
from the hving bone (Fig 136) If no scquestra are
present, the sinus 13 laid widely open and the wound made
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the jonts TRugors and continued pyrexia are
suggestiye of the onsct of this complieation

8 Acule arthritis of the jotnt may occur when the meta
phvsis 15 ntracapsular A serous effuston com
pheates most cases of osteomyelitis but submdes
when the bone condition 13 treated

4 Spontaneous fracture of the bone due to rarefaction
following the increased vasculanty of the bone
which results from the infection.

5 Secondary haemorrhage from 1nfection and necross of
the wall of a large vessel.

8 In ostecomyelitis of the shull infection may cause
thromboms of an emissary vetn  The mfection may
then spread to the large cerebral venous mpuses
meninges and brain with fatal results

Treatment -—If the case 15 seen early the hmb 1s rested by
immobilisation i & plaster-cast. General mensures, such as
the admimstration of liberal fluuds and attention to the
bowels are very important means of reducing the toxaemia.
Sulphathiazole 15 given to combat the infection

The tablets should be crushed and given in -1 oz. of o
mixture of sodium bicarbonate and sodium citrate contamnmg
gr <x of each flud ounce Pemeilin 15 now bemg used
with encouraging results

The folloming table shows the suggested dosage

| (Lo

ApuLTa
10-15 years.

34 taby.
(14-3 gme)

2tabs

04 yemrs. l +-10 years.

3 taby

Hem) | (agm)
3tabs (ligml-)’ 1tab (fgm)| lfubt
4 hourly (fgm.)

Follomed by
(for 2 dava)

'Injthldcnc nmn(agms.)“ 1 tab

Two-thirds -ppr‘cﬂ. of above do'se

Followed by

(for 3 dava) |
Folloned Iy |2 tabs. (1 gm.) | itab ({gm} Ttabs. (jgm lubr!um)
(for 2 dayv) lohourlv | Shourly” |8 hourly |6 hourly |

If?:ub periosieal abscess 13 present or where the pyrexia
and rapid pulse rate persisi despite the conservative trent
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(2) Acquired syphilis —Svplilis mav affect bonc during
the secondary stage fornung n
Joenhised pamnful periostitis: The
pan 1« charncteristieally wore
at might probably duc to m-
crensed engorgement of the jren \\
osteum duc to warmth  In the
tertinmy stage  gummata mny P
occurin the shaft of long hones
eg b an the shull and
sternum  These mav uleernte
through the shin givng the
tymienl punched-out uleer or
the process may be diffuse and
produce  sabre-tthia’ as in

- ™
Fia 13n

congenttal sy philis (@) Nowing of tihia due to rckets,
Treatment 1s dirceted to the (b) Bowing of tibia due to syphilis,

genernl nfection by admim “ote tlmt this iv due to deposition

of new bone and not to bending of

stration of antisyphilitic drugs the bone as in rickets

such as neosalvarsan brsmuth

and potassium 1odide

OSTEITIS DEFORMANS (PAGET S
DISEASE)

Paget s disensc 15 an affection of the
sheleton which occurs 1in middle-aged
subjeets and 18 progressive in character
leading to considerable deformity  No
cause for the disease 15 hnown (Fig
140 ) It 1s associated with bending of
the bones giving marked bow legs and
Lyphons  This causes apparent short
ening of stature  Thickening of the
shull 18 often apparent to the naked
eye and the patient becomes aware of
this by reason of the fact that he nceds
increasing sizes of hats  Five per cent
of suffcrers from Paget s disense dev elop

Fi1g 140 —Patent sl
ferng  from  DPagets
dhesse  Note the bow  30rcoma of a bone The other morc

ing of the femorn. common complieation 1s that of patho-
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into a saucer shaped cavity (Figs 187 and 188 ) This 1s then
hghtly packed with vaseline gauze and the hmb immobilised
m plaster The wound then heals by granulation tissue

When the wound s
soundly healed and all ves
tige of infection has sub-
sided physotherapy may
be commenced. This con
sists of active exercises and
heat to increase the range
of joint movement and re
education 1 the use of the
affected part

BRODIE S ABSCESS

A Brodies abscess 13
a localised chrome bone

Fra 187 — Saucerised ™ cavity follow
ing operation for chronic osteomveliti. abscess due to pyvogenic

infection It 1s treated
by cutting a window through the bone which opens into the
sbscess cavity and then treating as for acute osteomyehitis

SYPHILITIC DISEASE OF BONE
(1) Congemtal syphilis mavy cause
s chromc periostitis  Dense new
bone 15 laid down under the pen
osteum, causmg thickening of the
bone This process 1s seen 1n the
shull as thick bosses of bone, known [ through
as Parrot s nodes and in the tibia  « gapoerised  cavity shoming
where the antenor surface of the area of soft tiwue and bone
tibia 1s thickened causing the well removed.
Lnown sabre tibie The whole bone 18 not bowed as 1n
rickets (Fig 139 ) Syphilitic necrosis of the nasal bones and
nasal septum causes depression of the nose giving the
typieal  saddle nose of congemital syphilis A similar
necrosis of the skull bones eauses thinning of the bone a
condition known as craniotabes
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immediately, ealemm gluconate njeetions (20 ce tds) or
parathyroid hormone, or calelim Inctate (gr 80 tds) by
mouth bemg adminivtered A ciet rich m ealenim, e 2 con

taining considerable quantities of nulk and eheese 19 necessary
1o restore the bones to normial — After n few weeks the danger
of tetany s past and the hody heecomes adapted to the
lowered blood ealeiumn  When the bones are fully reealeified
deformitics mny be corrected by manipulation or ostcotomy

OSTEOGENESIS IMPERFECTA (FRAGILITAS OSSIUM)

Osteogencsts imperfecta 1s a genernlised sheletal affection
where the bones fracture cnwily nnd repeatedly ns & result
of the most tnvial violence It 1s a hereditary disease and 18
due to o fmlure of normal dilferentintion of the bone forming
cells, resulting 1n small thin dcenleificd bones  Thus the
growth 15 stunted  The bones are extremely fragile, but the
fractures, which arc relatively painless umite very readily
A cunious anomaly associated with this discase is the presence
of blue scleroties due to an abnormal transluceney of the
selerotic coat of the cye

Various degrees of severity are found The most severe
form 15 secn where the infant 15 born with multiple fractures
and cerebral injury duc to the brmn being improperly
protected by the deenleified shull  The infant 18 usually
stillborn or survives only a few days  From this form there
are varymg grades to the type where the child appears
normal except for repeated spontancous fractures  There 18
no specifie treatment for the general condition

RICKETS

Rickets 13 & general metabolic disturbance, resulting in
bony defects, especinlly common in industrial areas where
malnutrition and lack of sunlight are prevalent. It 15 due
to a deficiency of Vitamuin D often accentuated by a diet
contammng cxcess of cereals  Qur knowledge of the relation
of Vitamin D and cereal dicts to michets is largely due to the
researches of Gowland Hopkins McCallum and the Mellanbys

The bone lesion consists of irregular defective growth of
the epiphyses resulting in their enlargement  This enlarge-
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logical fracture  These fractures unite very quichly, but
refracture 18 common  No curative treatment 1s known

PARATHYROID OSTEODYSTROPHY

Parathyroid osteodystrophy 1s a generalised affection of
the skeleton, due to the presence of a tumour or hypertrophy
of the parathyroid glands Normally the parnthyroid glands
control calcium and phosphorus metabolism  An excessive
secretion of the parathyroid hormone cnuses an mcrease of
the blood calelum and decrease of the blood phosphorus,
together with decalcification of the skeleton This occurs 1n
the presence of & parathyroid tumour Increased calcrum
excretton i the urine often occurs, resulting 1n the formation
of renal calculi

The sheleton becomes softened and cystic, and patho-
logical fractures occur The fractures are associated with
considerable pain and umte slowly often with deformity
Abdominal pain anorexia, and vomiting are common accom
panmmments and a consmiderable degree of anaerma 18 present
Spontaneous pain 1 one or more bones 18 often present un
nssociated with fracfure It may be the only symptom and
1s often described o8 rheumatism. X rey examnation of
the poinful region will reveal general decalcifieation of the
bone and the presence of bone cysts These findings indicate
A\ ray examunation of other bones as the condition affects
the whole skeleton

In untreated cases the pain becomes more gencralised,
while attachs of renal colic or haematuna may occur due to
the passage of ureteric ealculi  An estimation of the blood
calctum 18 made o oll suspected enses and 1f ralsed, 15
diagnostic of over activity of the parathyroid glands The
treatment consists of exploration of the nech for the para
thyroid tumour and removal of the tumour or hypertrophied
gland  No local treatment of the bones 13 necessary apart
from splinting the bones to prevent deforritics, and the
treatment of any fractures  After operntion o careful watch
must be maintained by the nurse for carly signs of tetany
which may follow the rapid reduction of the blood enleium
Twitching of the face or spasm of the hands arc often the
first evidence of this comphiention  Treatment must be given
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cpiphvais - Fxammation of the blood roy enls n normal ealeium
content, but the blood phosphorus 13 usuntiv fowered  If the
blood ealetum 15 low  tetany and laryngsmus stridulus mas
complicate the condition  The Jowered hody resistanee often
leads to complications such as pneumonin otitis medin, and
gastroententis

TREATMENT

(a) Provention is of paramount importance —To-dny
active mensures are tahen by the ndmunistration of Vitamm D
to pregnant women and to the mfant and by encourngement
of breast feeding  Breast fed infants rarely develop nchets
beenuse they obtam Vitamm D from the breast milhk Al
infants under two vears of age should be given one teaspoonful
of 50 per cent cod hyer oil emulsion or three drops of halibut
o1l three times dmily A correct diet without excessive
cerenl and starchy foods such as potato bread and isewmts
must be msisted upon

(b) Treatment of the general diseass —When the disense
15 active, the ehuld should be placed 1n the recumbent position
and any weight bearing strietly fortndden i order to prevent
the onset or exaggerntion of defornmty  If possaible the child
should be nursed 1n the open air so that natural sunlight may
be obtamed  This may be supplemented by artifleial sun
hight, the ultra violet irradiation from both sources mding the
body to synthesise Vitammmn D Large doses of Vitanmin D
are given by mouth in the form of halibut a1l or caleiferol
until the radiographs show the epiphy ses to be cleorly defined
thus indicating quiescence of the disease

The dict should contnin adequate amounts of calcium
and phosphorus n balonced proportions This can be
obtamed by giving large quantitics of milk, eggs and cheese
The limbs should be sphinted to prevent deformity dey cloping
and to prevent the limbs being used  VMassage and exercises
are ginen to maintain muscle tone and so reduce thetendenecy
to deformity

(c) Treatment of establmhed deformities —IJ hen the de
Jormuty 1 slight and the disease 1 stall active as scen by X ray
exammation splnting and massage will often cffect corree
tion  With genu valgum (hnock hnee) the shortening of the
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ment 18 conspicuous at the ends of the ulna and tibia, and over
the costo-chondral junctions, the beaded appearance of the

latter giving mse to the term  mekety
rosary The bones become decalerfied
and softened and bend easily Ths,
together with the irregular growth of the
epiphyses, produces the typical richets
deformities, ¢ g anterior and lateral bow
ing of the tibia genu valgum and varum
scoliosis and kyphosis (Figs 141 and
142 ) If the head 1s examined 1n young
patients, 1t will be found that the antertor
fontanclle remains open for an abnormel
length of time, sometimes not closing before
the thuirdy ear Bosses of bone will be found on

the frontal and par
etal bones, and this
togctherwith the fon

‘1:;’ “ld ﬂ_mcr(;: tanclle defect, causes
gum an
due to Hoks the so-called hot

cross bun  head
The general cffects of rnichets are
scen 1 the catarrh of mucous mem
branes causing bronchitis and diar
rhoea  Protrusion of the abdomen 18
duc to flatulence and atomv of the
abdomnal muscles and also to en
largement of the hiver and spleen  Ex
cessine swenting and anaerma  are
common  Valking 1s delaved mm an
mfant affected by nickets, due to
muscle weahness This 15 often known

as the pscudo-parnlyvus of nichets
Deformities develop fimt as a result
of the weahness of the muscles and
later become fixed, duc to bony dec-
feets  Dentition 1s delaved and defec-
tive predisposing to the early onset of

Fio 142 —Defects due to

rckets.  Note the pro-

truding abdomen  thick

ened wrist epiphysh and

tiblal bowlng with awmocl

nted Nat foot and valnn
of the ankles.

dental caries '\ ray exanunation of the bones shows the de-
fornities and a blurning and flarmg of the metaphysis and
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weehs for the lower b and 6 wechs for the upper
oxtremty

BONE NEOPLASMS
BENICN BONE N OPT ASMS

(a) Chondromata —Chondromnta are  bemign  tumours
arsing from the carbilnge of growing bone and masv be
wingle or multiple  The solitary enchondroma usually oceurs
in the metnenrpals and mdtatarsals expanding the bone to
form cyvstic swellimgs  They often undergo my xomatous
degeneration  and  mahpnnnt
change

Multiple enchondromata are
usually seen m children and
chicfly affect the bones of the
hands  They are thought to he
due to growth disturbanees and
not true neoplasms

The enchondromata are
treated by curcttage of the cvst
and swabbig with formalin to F1o 143 —Eaostosis of the lower
kil any remamning cells followed end of the femur
by the insertion of a bonc graft if necessary  and immobihsa
tion 1n plaster until the bone has re-formed

Solitary enchondromas projeet from the long bones the
scapula and the pelvis  They mterfere with the function of
the muscles and joints if of large size  Sarcomatous degenera
tion 1s hinble to occur  They are treated by cxeision

(b) Osteomata —Small hard (1vory) compact osteomata
are usually scen on the shull and in the external auditory
mentus and are of no orthopaedic sigmificance

Cancellous ostecomata are wsually seen 1n adolescents as
projections which grow from the epiphysenl cartilage They
are clongnted and pont away from the epiphyseal cartilage,
usually having a bursa situated over the free end (Fig 145)
They eause symptoms largely by nterference with the free
play of tendons, Treatment consists of exeision of the
exostosis and the bursa

Multiple exostoses (Diaphysenl Aclasis) 18 a farmlinl defect

9
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external collateral igument, biceps and shotibial band must
be treated by passiy e stretching aided by massage designed to

tlve brace for
genu valgum.

improvcthe general eirculation and muscletone
The vastus internus gracilis sartorius, and
scermtendinosus which are stretched by thedefor
nmity nced strengthening by exercises  Atten
tionshould be pnid tothe coincident flat footand
valgusof theanklesby wedging themnnersidesof
shoe heels % i and by foot exercises In genu
varum (bow legs) the contracted tissues are on
the inner aspect of the leg and treatment 13
given along the lines for genu valgum stretch
ing the contracted tissues and giving exercises
for the stretched muscles on the outer aspect of
the knec  If the disease 18 not active walking
braces are often sufficient to cffect correction.
(Fig 143) Mantpulation under anaesthesia
may correct these shight defornuties.

For extensive deformities 1n young subjecs
of 2-4 years of ape, osteoclams 15 used It
may be performed by manual fracture of the
bones over an orthopaedic wedge (Fig 144)
or by meens of a Thomas osteoclast. The

hmb 15 then 1mmobilised 1n plaster for 10-12 weeks 1n the

case of the lower
lmb and for o
shorter period n the
upper limb

Open osteotomy
19 used for correction
of established defor
mitres tn older
patients and when
the deformity 1
near a joint, when
ostcoelnsis may dam

age the cpiphyses.
After osteotomy
the hmb 1s

Fro 14t Manual nsteoclash of the i over
an orthopaedic medge

immobilised tn - plaster n the corrected

position until wen 13 firm 1e o munimum of 12
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beng the more malignant type At fimst the peniosteunt s
ntaet and 1s hfted off the cortex by the enlarming tumour
New bone 1s lnid down under the periosteum at nght angles to
the cortex of the bone forming a series of radiating spicules
These tvpieallh have n sun ray ° appearance and lie along
the blood vessels passing from
the penosteum to the cortes

Later the permosteum is per
forated and the soft tissues arce
mvaded  The skin  becomes
stretched over the rapidlv grow
g tumour but uleeration 1s rare

In addition to the local spread
of the tumour secondary deposits
are formed in the Jungs at an carly
date as a result of dissermmation
of emboh of tumour cells by the
blood stream

Osteogenic  sarcoma  usually
occurs during the second decade
but mayv appear as a complica-
tion of Paget s disease 1n elderly
subjects

The first symptom 1s pain near
a jomt, soon followed by the
appearance of a sweling The
swelling 15 not tender but feels
hard and irregular with the ocea
sional presence of cystic areas
There 18 often a history of shght
mjury which mav precede the
onset of the tumour by two or Fi¢ 148 —Sarcoma of the femur
three months  Pathologieal frne  0'¢ 'B¢ dliated mbcutancous

velns,

ture may occur n the more
cellular type of tumour The presence of a cough usually
indicates the existence of metastases m the lungs  An X ray
examination of the tumour and the chest 1s tahen 1n all cases
to confirm the diagnosis and detect the presence of metastases

Treatment.—Local resection 15 never performed as
diseased tissue 1s liable to be overlooked rendering the opera
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in the growth and remodelling of the diaphy ses and epiphy ses.
The exostoses are removed when they mterfere with function

(c) Gant eell tumours —Giant cell tumours occur 1n the
epiphyses of Jong bones and cause large cystic tumours, the
end of the bone beng greatly expanded so that the cortical
bone 1s a mere shell Palpation then may reveal crepitus,
which resembles the crackling of an cgg shell The tumour
consists of fibrous tissue and clusters of giant osteoclasts,
with bony trabeculae crossing the evst

The svmptoms complamned of are pmn and swelling at
the end of a long bone, the patient usually being a voung
adult  Oceasionallv a pathological fracture occurs X rav
appearances are usuallv diagnostic  but biopsy mav be
necessary to confirm this evidence

Treatment of a grant cell tumour mav be by deep X ray
therapy curettage of the evst and bone grafting exasion
of the cvst, or amputation Simple curettage 1s hable to be
followed bs local recurrence. Local treatment should be
combmed with deep X rav therapyv These neoplasns
acensionally: metastasise

PRIMARY VALIGMNANT BONE TUMOURS

The commonest primary mahgonant tumours of bone are
contatned n the three classes

(1) Osteogenic sarcoma

(2) Ewing s tumour

{8) Multiple m eloma

(1) Osteogenic Sarcoma.

Osteogenie sarcomas are important tumours because of
therr frequent occurrence and tendency to rapid loeal destruc-
tion and early spread to the lungs Thev onginate 1n cells
whose normal function 1+ the production of bone. The
majonty anse beneath the penosteum at the metaphyvsis of
a long bone growing into the medullany eavaty and beneath
the periosteum  Thev have a predilection for the Jower end
of the femur and upper ends of the tibia and humerus where
growth 1s most actine  The tumour destroys part of the shaft
of the bone It forms atvpical bone cartilage or osteoid tissue
in van g proportions, the more eellular and vaseular tumours
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This orgamsm must rench the human body by the ingestion
of infeeted tmlk

A previons history of one of the infectious fevers an
myurs ot malnutrition predispose to the bone mfeetion by
reduemg the genernl and loenl resistance to mfection  The
orgnnsm reaches the bone by spread via the blood strenm
from infected lvmuph glands  The disease commences at the
mctnph\»(\.und alTects the vcrtebrae shull femur short bones
of the hands, and the humerus in that order of frequeney

The lesion consists of clusters of tubereles which eause
deenletfiention and crosion of the bone  Fapansion of the
bone and caseation usually occurs  with the formntion of
tuberculous pus  This may spread through the bone to form
abscesses 1 the soft tissues  The pus trachs between the
museles and esentually points at a shin surface and 1f un
treated 1t ruptures and forms an indolent sinus - Secondary
infection of the sinus and the bone then follows Thus one
should never dram n tubereulous nbseess ns thiy 13 mvanably
followved Dy wecondary infection and the production of a
chrome sinus  Under effective treatment the lesion becomes

walled off by fibrous tissue and becomes fibrosed and may
later enleify

SYMPTOMS AND SIGNS

Pam which 18 o dull continuous ache 18 the cluef com
plamnt, but oceasionally the appearance of an abscess may
have called attention to the condition  There 13 swelling
over the affected region but redness of the skin 1s nbsent,
and tenderness 1s not o marked feature  The muscles of the
affected imb become wasted and, by virtue of painful spasms
hold the neighbounng joints in a deformed attitude

The general mgns of tuberculosss viz might sweating
pyresia and an mcrense of the pulse rate toxaerma and
general wasting are usually present

A Mantoux tuberculn test may be performed to md
diagnosis i children but only a negative result 18 of value,
as a ligh proportion of subjects have had lvmphatic gland
infection which gives o positive result whether bone tuber
culosts 15 or 13 not present. An X ray examnation js
necessary before the dinagnosis enn be made with certuinty
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tion incomplete Radical excision 15 obtained by amputation
Some surgeons treat the tumour with deep N ravs but this
often fmls as areas of tumour are not alwavs completels
destroved and recurrence 1s then inevitable Even if the
tumour 1s destroved pathological fracture mav occur The
best results arc given by the deep X rav therapy and sub-
sequent amputation, but the ultimate results of any form of
treatment at present are poor Injections of Colev s flud,
which consists of a sterilised broth culture of streptococer and
bacillus prodigiosus are rarelv emploved to-day

2 Ewing s Tumour —Ewing s tumour 1s a verv malignant
neoplasm arsing from the shafts of long bones before the age
of twentv It grows terv ramdly and 15 highlyv vascular
It causes pain and 1s usually accompanied by pvrevta  This
max cause an erroncous diagnosts of acute osteom elitis to be
made The tumour 1s highlv radiosensitine and treatment
consists of deep N rav therapy  These mensures cause rapid
disappearance but a local recurrence and metastases 1n
the lungs alwavs appear and recovert 15 almost unknown

8 Multiple Myeloma ~—Multiple myelomas are multiple
mahgnant tumours of bone which occur mn muddle aged
subjects  Thev anse from the cells of bone marrow and occur
1n the nbs, sternum and shull, pelvis and femur manv bones
being simultancously affected  The lestons are extremely
pawnful, and are associated withanacrma and marhed cachevia
Examination of the urine reveals the presence of Bence-Jones
protein a proten which precipitates during heating and
redissolves on further heating to the bolling pomnt  \ ray
examination shows punched-out areas i the aflected bones

Radiotherapy 15 usually grven m a vain hope that some
permanent response mav be obtained but the prognoss s
hopeless.

TUBERCULOSIS OF BONE

Tubereulosts of bonc 15 & common and scnous mfection
which affects children more commonh than adults  The
infection s due to either the bovine or human ta pe of tuberele
bacillus  Vanous authonties give different figures for the
frequency of each tvpe of infeetion but there 1> agreement
that at least 30 30 per cont are duc to the bovine type
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Tlus orgnmsm st reach the human bds by the ingestion
of infected milk

A previons istory of one of the mfections fuvers an
myury  or malnuinbion predispose to the hone nfection by
redueig the general and loenl resistance to infection  The
orgniisim renches the Bane by spread vin the blood strenm
from feeted lmph glands  The disense commenees at the
metaphy ses, and nffects the vertebrace shull femur short bones
of the hands and the humerus i that order of frequency

The lesion consists of tlusters of tubereles wineh enuse
deenlarfication and croston of the hone  Fxpanston of the
bone and enseation usunlly oceurs  with the formation of
tubereulous pus  This mav spread through the bone to forn
alaeesses m the soft tissues The pus trachs between the
museles and eventually pomts at a shin surface and 3f un
treated 1t ruptures and forms an imdolent smus,  Secondary
mfection of the sivus and the hone then follows  Thus one
should never drain a tuberculotns abseess as this 15 invarmably
followed by secondary nfection and the production of o
chronie sius  Under effeetive treatment the leston hecomes

walled off by fibrous tissue and becomes fibrosed and may
Inter enleify

SYVMPTOMS AND SICNS

Pain which 13 o dull continuous ache 13 the chief com
plant, but oceamonally the appenmanee of an abscess may
have called attention to the condition There 15 swelling
over the affected remon but redness of the shin s absent,
and tenderness i not & marhed featwre  The muscles of the
affected limb become wasted and by virtue of patnful spasms,
hold the neighbounng jomnts 1n o deformed attitude

The gencral signs of tuberenloss viz. mpht sweating
pyrexia and an merease of the pulse rate toxnemia and
general wasting are usually present

A Mantoux tubereuln test may be performed to md
diagnosis in children but only a negative result 18 of value
as o high proportion of subjects have had lymphatic gland
wfection whieh mves a positine result whether bone tuber
culosts 15 or 15 not present. An X ray examination s
necessary before the dingnosis ean be made with certnmty
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\ hopsy of one of the Iymphatic glands drmunimg the
affected regron will often pomt to the correet diagnnsis

TRFATMENT

General freatment.-—It must be alwavs borne 1n mund
that the patient 1s a tuberculous individual and must be
treated as such  Ience genernl measures are extremely
mmportant and of these complete genernl and local rest,
combined with sanatorum measures, are the most valuable.
The diet should have a high calorte value with lavish
proportions of dairy produce and vitamins

Heliotherapy 15 valuable in promoting 1mprovement of
the gencral condition and the following course, along hnes
suggested by Sir Henry Gauvain will be found useful when
it 1s emploved It is essential that the hend be covered with
a canopy or sun hat, and any excessive ery thems or blistering
must be avoided Only patients who have no evening rise
of temperature above 100 F before and during the course
should be allowed to proceed with it. A record of the ex
posure should be hept

First day —Fxpose the legs to the knees for 5 minutes
bourly for 8 hours

Second day —Expose the legs to the knees for 10 minutes
hourls for 3 hours

Third day —Expose the legs to the gromn for 10 minutes
hourly for 8 hours Then turn over and repeat as
for the first day

Fourth day —Expose the gromn and buttochs for 10 rmnutes
hourly for 3 hours and both aspects of the legs below

Ffth day —Expose as for third day  plus area of trunh
for 5 mmnutes hourly for 3 hours

Swxth day —As for fifth dayv  plus 5 minutes to another
arca of trunk

Serenth day —Expose ns for sixth dav  but double the
trunh c\posure

Fughth day — Expose for 20 ninutes.

The exposure 1 gradually inereased until the total

exposure of 8 hours per day s reached
Loeal treatment —Local measures should be consenvatine
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exeept when the disense ean be completels removed without
mterfenng with function  The lalter 1« rarch posable
exeept in the mfection of the nbs The aime of treatment
arc 1o provide rest and to pravent defornuty and secondar
infection until natural healing oecurs The affeeted part s
thoroughh immobilised by n plaster-enst or by means of
speaial splints  Abseesses should be repentediy aspirated
under stenle conditions I the shin becomes neerotic the
necrosed area should be exeised  the nlneess eavity seraped
and swabbed with BIP P (bismuth, iodoform  paraflin
paste) and then closed, using shin sutures onh

Operative mensures arce indieated when

(1} the divense 15 progressing despuilc conservative trent

ment
(2) there 1s secondary infection present
(3) sequestra are present

Operations conwist of excimon or curcttnge  followed by
immobihisation  When numerous infeeted sinuses are present
amputation may be necessary

TUBERCULOSIS OF SPECIAL BONES
Tuberculoms of the Spine (Spinal Cares)

Tuberculosts of the vertebral column and Pott s disease
have been synonvmous smee 1770 when Perenval Pott first
descnbed the lesion It oceurs eluefly m childhood nnd s
commonest between the ages of three and six

The infection reaches the vertebrae by spreading from o
tuberculous focus clsewhere usunlly from a tubereulous
ademitis  The lower thoraeic region 1s affected more often than
other parts of the spine and this 15 thought to be largely due
to the constant movement and strmin which occurs in the
thoracie region because of respiration  The discase begins at
the metaphyses of the upper and lower surfaces of the body
although m adults, 1t more often begins on the anterior
aspect of the body benenth the anterior common lignment
The bone 15 destroved and the weight of the body causes 1t
to collapsc and become compressed A the neural arches
are still intact the vertebrac above and below the destroyed
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bone prvot on the intervertebral joints and the collapse

Fia 147 —Booe destructlon and
collapse of the vertebrac resalt
ing from tuberculonhs.

becomes more marked anteriorly
(Fig 147 ) This causcs the spinous
processes of the affected vertebrne
to be prominent the projection
being known as 2 mbbus The
deformity 1s most marked in the
thornce region because the an
tenor parts of the 1crtebrac bear
most of the weight In the
cervical and lumbar regions how
ever the nter articular processes
support the bodies aboy e, and thus
Iittle deformuty 1» found when
these regions arc affected ( ranu
lation tissue from the diseased
vertebrae may sprend bachwards
mto the spinal canal and press on
the sprmal cord giving paraplegia

The deformity alone 15 rarely a causc of paraplegin

SYMPTOMS AND SIGNS
1 Pain —The pamn 1s felt

over the affected region of the
back and radiates 1 a girdle-
Iihe manner round to the sides
and anterior part of the body
It mav smmulate pleunsy or
recurrent appendicitis, and 1
often dingnosed first as  rheu
matism or neunitis  Palpa
tion over the affected spinous
Processes cnuses sciere pain

2 bscess formation —The
abscesscsare due tothe traching
of pus and granulation tissue
along muscle planes and the
sheaths of vessels.  In affec
tions of the lower thorncie and

Fic 118 —Dotentlal alneess trock
spinal in carfes.

Jumbar region the psoas abseess occurs It trachs downwards
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under the psans sheath and pomts m the nght thac fossa
above Poupart « hgament Interal to the ihine vessels or
n the grom medial to the femoral vessels  Secondary tracks
along vesscls may entse 1t to point at the hnee or in the back
of the tlngh  (Fig 118 ) When the disense affeets the upper
thorncie vertchrae  alweesses troch along the mtercostal
nerves and may pomnt over the ribs oran the mediastinum
Cervienl caries produces abseesses which mav pomt m the
retrophan ngeal remon eausing dvsphagin and dyvspnoea or
thcy may pot in the neck belind the sterno-mastord muscle

3 Defornuty duc to bone destruction  This mav eause
nutero posterior or lateral angulation  (Fig 110)

t Vuscle apasm —Musele spasm
prung nmdity deformaty and lhinuta
tion of mox ement of the spine is anenrly
<ipn In cervienl disense torticollis may
result or the head may be held m an
exnggernted  military  attitude  The
head s usually supported by the hands
to prcvent any painful moyement

5 Paraplegia —The carhest mign 19
spasticits of the legs but 1f the con
dition progresses, the deep reflexes may . berent
disa t and flaceid parnlys fo 110 —Tu osls
bphxrr))lcf:r inyolvement cI::uc\ :.u::(; of the spinc shoning the

deformity of the spine
incontinence of urine and focees

i

TREATMENT

General trentment 1s the same as for tuberculosis of bone in
othcr regions hut it 15 stressed agnin that the importance of
this part of the treatment equals that of the local trentment.

Local treatment.—All enses should be treated by rest 1m
mohihsation and recumbeney until the disense 14 quieseent
The disense may be smid to be quiescent when repeated
\ ray examination res eals nofurther decaleification and shows
definite clearly deflned vertebrac and when the pulse rate
blood sedimentation rate and temperature have remamed
normal over a period of 2-3 months  This usually tokes two
vears  During ymmobilisation  the spine 1s fixed n hyper
extension as thuispositionreduces the tendency for parapleginto
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supervene  Various methods of immobilisation are available
(a) Bradford frame or Whiman frame —The frame 13
angled at the site of the disease to produce hyvper
extension (As Figs 28 and 20 )

k16 130 —Pugh extension frame for wpinal tuberculoshs.

(b) Pugh smnal extension frame (Fig 150 }—The patient
can be turned from side to side on the frame thus
focihtating renal druinage (vide 1nfra)

peeR—— “‘_'":‘_

Fia 131 —Pbelp box. The box #s fitted with & mattree.
‘The kegy are bandaged to the box with flannel bandages. A
wide sheet s rwed to secure the body in the box by pawing
it over the trunk and under the box By this mewns the
whole of the body from the axifla downwards is imnobilised
The disadvantage of the box 1 the necewdty for removal of
the child from the box for attentken to the Lock and for
cleaning the tray thu mo Ing the apine
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() Phelp’sbor  (Lig 131 )—The box s rather longer than
the chuld and s fitted with o mattress  The elnld
1 bandaged m the box with flannel bandages Tt
hins the disadyantage that the elnld must be bfted
out of the box at Teast anee pur week for the purpose
of cleamng the box

(d) Thomar double hup sphnt with head band —This s a
useful means of fnnobilising young eluldren

k1o 152.—Flxation of the patient In » postertor plaster shell
n The ahell 1s mounted on o wooden fmmwe
\ate the hyper-extension of the spine

F1a 183.— Tuberculosls of the spine  When the child hae

DLeen turned in the eomplkete anterior and posterlor shells,

the posterior shell can be removed for treatment of the

back. \ote that the posterlor shell has been cut awny
over the buttoeks for nursing purposes.

(¢) Plaster beds  (Figs 152 and 153 }—Dlnster beds are
superior to the aboy ¢ beeause execllent immobilisation
18 obtained and the bed fits the patient perfeetly thus
ensuning comfort. Anteror and postenor shells are
made and the patient 1s bandaged intoone  Itisim
portant to strap both shells over the patient before
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Fio 134 —
Hend nuzspen-
skon for the
application
of a ylaster
facket. The
patient 13

smspended so

that his toes

can justtouch
the floor

untl the diseased arca has
become firmly consohdated
The brace mav then be re-
moved for a few hours each
dav  graduallv  ncreasing
the period until the patient
can lenve 1t off completely
If there 15 any pan or in

tunng for nursing purposes and daily attention
to the back  If the patient s lving 1n a posterior
shell, he should hie i the anteror counterpart
for 2-8 hours twicea week to prevent the formation
of urinary calecull  These are prone to form when
patients are recumbent for a considerable penod.

When the cervical region 13 affected, severe
muscle spasm 15 o common accompamment and
some form of traction 1s necessary ¢ g by means
of a head halter and 2-8 1b traction applied for
6-9 months Immobilisation mayv then be con
tinued 1 a plaster-cast which includes the head,
neck, and shoulder region

When the disease 13 quescent ambulatory
treatment mav
be commenced, - Paeraged
the patient be-
g sllowed up
m some form of
support, such as
a plaster jachet
or spinal brace
{Figs 154 and
155) This sup-
port 1s worn for
12-18 months

crease of any deformuty  the

support must be reapplied

Fre 133 Cellukid collar ueed in the
convalescent stage of cervieal spimal

Finallyv the patient should e
be cxamined once ever
three months for a pernod of two vears before ultimate

discharge
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In adults there 1 often some residunl bachache when
the disense 18 hiealed beenuse of the altered mechames of the
intervertchral Jomts as o result of defornuts To counter
act this and alvo s 0 means of providing a permanent spinal
support  a spine fuston operttion miay be performed A
spmal jacket 1v apphed before opermtion and bivalved  the
operntion bemng condueted with the patient Iving prone in
the antenor half of the jachet A bone greaft 15 cut from the
tthin with the \lbee an the leg bemg fully flexed whilst
the graft s bemgeut  The geaft s placed between the sphit
spinous processes of the verteben (Fig, 106) After operntion
the postenior half of the jacket v replaced and the two halves

..u“

-
Lig 14 (a) and (b) Mo spine-finkon eperation  The bone

graft [ cut from the tida and Inserted hetween the split
rplnous proceses.

fixed together The plaster jachet 15 worn for ¢ 6 months
at least but 1t 1s not removed until the bone fusion 1s firm
Treatment of complications.—(1) 4bscesses arc treated
by repeated aspiration  Any sinus should be kept dry and
covered with dry stenle gauze  In the presence of secondary
infection and persistent pyrexia the smus may be enlarged
to allow sdequate drainage or preferably exeised  VWhen
large mediastinal alpeesses comphente thorncic disease the
abscess may be evacuated by the operntion of costo trans
‘ersectomy when the transyerse process of the affected ver
tebra and 2-8 1 of the adjacent rib are excised  The abscess
15 then evacuated and the wound clused without drainage
(2) Paraplegia —Treatment 15 similar to that for parn
plega associated with fractures and cord mjunes Contrac
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tures of the extremuties are prevented by careful splnting
The spne 15 immobilised 1n hyper extension and abscesses
sought for and evacuated Laminectomy 15 verv rarelv
idicated for the relief of paraplega

If paralysis persists after healing of the bone lesions, the
patient may be enabled to walk by means of tripod walking
This method of walking can be utilised if knee flexon 1s
avoided bv the provision of a walking caliper for each leg
and gluteal paralysis compensated bv the method of using
the crutches The crutches are placed well apart and forwards
80 that they form the two limbs of a tripod the legs forming
the postenor and third imb

Tuberculesis of Metacarpals, Metatarsals, and Phalanges

Tuberculosis of the bones of the hands and fect 15 rare
after the age of five  The affected digit appears swollen and
shortened and sinuses mav be present The treatment of
uncomplicated cases 15 by 1mmobihsation n plaster If
sinuses are present n a finger amputation 1s adwmisable
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DISEASES OF JOINTS

INJURIES OF JOINTS

RAUMA o a jeint resnlls m n traumatic synovitis
T\nth effusion mto the jomt  The jomt is swollen
and held 1in n semi fleved position Movements  are
resticted in range due to the pmn and to mechanieal re
striction by the fluid  In the absenee of satisfactory treat
ment musele wasting rapidly desvelops lending to reeurrent
cffusion and loss of function
Treatment consists of the apphention of a firm pressure
bandage to reduce the tendeney to further effusion and
immaobilisation of the limb on a splint for three to four davs
Active movements of the museles are encournged by imme
diately using the yoints wlich are not immobilised and static
muscle contractions for the museles controlhing the joint are
commenced simultancoushy  After the splint 1s disenrded
active movements of the jomt arc commenced  These meas
ures presenie the muscle control of the jomnt and so prevent
adhesions and instability  Massage to the joint 1s avoided
Wounds of joints arc scrious amyurics beenuse of their
Lability to be followed by sepsis and destruction of the
joint  An \ roy examination 1 made to reveal the presence
of foragn bodies and froctures  whibst anti shoek therapy
will be needed m most cnses  Locnl trentment consists of
excsion of the wound and exploration of the jomnt. Foreign
bodies and hone splinters are removed and the joint eayity
then imigated with normal saline  If the ense 18 operated
upon within the fimt sin hours, the syvnovinl membrane 15
sutured and the wound dusted with sulphonamide powder or
penteillin and sulphonamide powder and then loosely pached
with vaseline gauze With later cases the membrane is not
sutured A plaster-cast 15 then applied to immobilise the
Jomnt in the optimum position the cast heing spht when dry
Antitetanie serum 3000 units 1s given to all cases  The
15
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tures of the extremties are prevented by careful splinting
The spine 15 1immobihsed tn hyper-extension and abscesses
sought for and evacuated Laminectomy 15 very rarely
mdieated for the relief of paraplegia

If paralyss persists after healing of the bone lesions, the
patient may be enabled to walk by means of tripod walking
This method of walking can be utilised 1if knee-flexion 18
avoided by the provision of a walking caliper for each leg
and glutcal paralysis compcnsated by the method of using
the crutches The crutches are placed well apart and forwards
so0 that they form the two limbs of a tripod the legs formng
the postenor and third hmb

Tuberculosis of Metacarpals, Metatarsals, and Phalanges

Tubereulosis of the bones of the hands and feet 1s rare
after the age of five  The affected digit appears swollen and
shortened, and snuses may be present The ireatment of
uncomplicated cases 18 by immobihsation i plaster If
sinuscs are present in a finger amputation 15 advisable



CHAPTIR VT
DISEASES OF JOINTS
INJURIES OF JOINTS

RAUMA fo a jont resulte mon traumatic ssnovitis
with effuston mto the jomt The jomt s swollen
and held 10 a senn flaved position Movements are
restreted i range duc to the pan and to mechamenl re
striction by the fhud  In the absenee of satisfactory treat
ment muscle wasting raprdiv develops fending to recurront
cffusion and loss of function
Treatment consists of the apphieation of a flrm pressure
bandage to retduce the tendanes o further effusion and
immobilisation of the limb on a sphint for three to four davs
Active mosements of the muscles are encouraged by imme
diatelv uang the jomts which are not immolihsed and statie
muscle contrnctions for the muscles controlling the joint are
commeneed simultancoushy  After the sphnt 1s disearded
active movements of the jomnt are commenced  These mens
ures prescrve the muscle control of the Jomt and so prevent
adhesions and instabihty  VMassage to the jomt s avoided
Wounds of joints arc serous njuries beeause of their
lability to be followed by sepuis and destruction of the
jomt  An \ ray (xamnation is made to revenl the presence
of foreign bodies and fractures wlilst anti shoek therapy
will be needed m most eases  Loenl treatment consists of
exeision of the wound and exploration of the jomt  Foreign
bodies and bone splintes, arc removed and the jont eavity
then irrigated with normal saline  If the cave 15 apernted
upon within the first six hourn the svnovial membrane 1s
sutured and the wound dusted with sulphonanude powder or
penmeilhin and sulphonamide powder and then loosely pached
with vaselme gauze With later cases the membrane 1s not
sutured A plaster-cast 15 then applied to immobilise the
jomt 1n the optimum position the cast heing spltt when dry
Antitetanic serum 3000 units 13 given to all cases  The
189
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after treatment resembles the closed plaster treatment of
bone infection  Static muscle contractions should be prac
tised daily throughout this period to preserye muscle tone.
When the wound 1s finally healed active exercises and heat
are given to aid mobilisation

ACUTE INFECTIVE ARTHRITIS

An acute pyvogenie arthntis of a joint may result from
the introduction of orgnnisms by

(a) penctrating wounds of the joint

(b) spread from an ostecomyehtis of the adjacent bone

(¢) spread from a septic focus elsewhere via the blood
stream e g 1n scarlet fever or pneumonia, or via the
Iy mphatics from a septic abrasion

The cousal orgamsm mav be a streptococcus staphylococcus
aurcus PREUmoCoceus Or FONOCoceus

The nfection causes an acute inflammation of the sy novial
membrane  In the milder tvpes there 15 o turbid vellow
sero-fibrinous cffusion into the jomnt, the flmd contaming
polymorphonuclear leucocytes  With more severe infections,
the synovial membrane becomes injected frnble, and
thickened whilst the articular cartilage necroses due to
pressure from the opposing articular surface crosion by
granulation tissue and the action of bacterial touns and
scparates from the underlying bone  The intra articular liga
ments soften and are often destroved allowing pathologieal
dislocation to occur  The joint cffusion 18 purulent and may
rupture through the jomnt capsule to form a subcutancous
abscess. When the condition henls, adhesions form betwween
the raw bony articular surfaces these later becoming ossifted
This results 1n bony ankylosis of the jont, which 1s often
associated with deformty 1f treatment has been long delayed.

Symptoms and migns.—The patient complamns of mtense
pan m the jomnt, aggravated by the shghtest movement
The joint 1% swollen, tense and the overlymng shin 1s red and
often oedematous, while movement 1s completely restncted
because of muscle spasm

Treatment —Abundant flurds must be administered to
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combat the toxacin and the bowes well opened by menns
of an apencnt

In the carly stages the b s immolilised on n sphnt
with extension applied to separate the bony surfaces and a
course of chemotherapy 15 commenced immediately  If the
pyreun perists the Jomt 15 aspimted rnd washed out sath
saline usng o seeond needle for the effluent the procedure
being performed under general annesthesin 1f pus 15 present
and the above measures fail to control the mfection the
surgeon will open the jomt and drumn it immobilising the
joint 1n plaster of Pans in such a position that function will
be good when ankilosts oceurs as it mevitably will

The posttion of optimum function for a hp joint 1s
fixation 1n a position of 5°-10 flexion very shght abductton
and verv shight lateral rotation  The knee jomnt 1s fived 1n
extension eare being tahen to avord hyper-extension  The
ankle 1s fixed with the foot at nght angles to the leg whilst
the shouldcr 1s fixed 1n 60 -70 abduction shght lateral
rotation and sufficient flexion so that the clbow 15 1n line
with the front of the chest  The elbow 15 fived 1t 90 flevion
with full pronation for clerienl workers and nud pronation
for manual worhers

GONOCOCCAL ARTIIRITIS

C onococeal arthntis 15 usually associated with subacute
mflammation of the fibrous tissues around the jomt and
desernes specual mention  as trentment must be directed
towards the cause If cure 15 to be permanent A search for
prostatitis and vesiculitss must be made, and these treated
In addition to the treatment of the ncute or subacute
arthntis (rede supra) a mixed gonococeal vaceine 15 given

In the subacute stages diathermv 1< a valuable nreans of
relieving pan

TUBERCULOSIS OF JOINTS

A tubereulous joint 1s almost always n secondar infection
from a focus elsewhere usually a Ivmph gland and, as
the case of bone tuberculosis the bovine type of orgurusm
accounts for a large proportion of cases

The condition oceurs most commonly tn childhood and
10
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ma) mfect the joint by forming tubercles in the synovial
membrane or by infecting the metaphysis the disease then
spreading into the joint  The articular surfaces, synovial
membrane and ligaments become croded and a purulent
effusion develops Erosion of the hgaments may result in
pathologienl disloeation of the jomnt. The pus from the jomnt
trachs along vessels and towards the shin, forming abscesses.
These may rupture, causing smnuses  When the disease
becomes quicscent and heals fibrous tissuc replaces the
granulation tissuc in the jomt cavity and ankyloses the jont
often 1n a posnition of deformity  Bony ankylosis may occur
but 1s less frequent in adults than in children  If however
the disease 13 mited to the synovial membrane and comes
under treatment catly some movement may remain

Symptorns and signs —The patient first complams of pain
in relation to the affected joint, and this may be assocmated
with a d:fTuse indolent swelling of the joint and penarticular
tissues  Movement 15 restricted 1n all directions by the
effusion and by muscle spasm  These hold the jont m a
position of slight defornuty  When the articular surfaces are
eroded considernble pain 1 experienced when the spasm
relaxcs, as in sleep  This 13 due to the ulcerated articular
surfaces being rubbed together and causes the might-cnes
s0 charactenistic of jont tubereulosis  Muscle wasting 15
visible 1n the affected imb  As the disease adsances further
deformity results from destruction of higaments and bone
Prolonged secondary infeetion of sinuses may lead to amylod
disense which 15 always fatal The onset of this termimnal
complication 15 heralded by albuminuna and persistent
diarrhoes

Mantoux tuberculin tests and X rays are mvaluable aids
to diagnosis  In doubtful cases some fluid 15 asprrated from
the joint and injected into a gunea pig  If the guinea pig
develops tuberculous lestons within 6-8 weehs a posibve
result 15 obtained A negative result does not mean that
tuberculosis of the joint 1s absent, as a negative result may
be obtamed whilst the discase is Imited to the bone near
the jomnt. Occasionally a lymph gland 15 excised from the
group dramning the joint and examined microscopically for
evidence of tuberculosis
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Treatment —1 General treatment —This should be exnctly
the same ns that for bone tubereulosis

2 Jocal treatment —Reduction of the deformity must be
firot obtamed and this must be effeeted gradually  Foreible
correction Is never used as this is hable to sprend the disense
and cause mihary tuberculosis  Correction is obtamed by
traction, first applied in the axis of the deformity and then
devnting geadually towards the axis of the correct position

The joint must be immobilised to ensure rest and resolu
tion of the discase This 15 obtamed by the traction used
to carreet defornuty and by splints  When the deformity s
correeted the immobilisntion 1s continued by traction on o
frame, or immobilisation 1n a plaster-enst It 1s mamntaned
until the disense is henled which mav take two to three
vears  Operatne treatment is mndieated only n adults
where spontancous healing 15 not common operative fusion
of the joint being performed by extra articular or ntra
articular methods By extra articular fusion we mean
fixation of the joint by a bony bndge between the bones
forming the jomnt without opeming the joint  Intra articular
fusion 13 used chiefly for the knee joint.  When multiple
infected minuses are present amputation may be neeessary
When the disease 15 hented ambulatory trentment 18 com
menced the joint being protected by a caliper or brace
Later operatine measures may be needed to correct de-
formities osteotomny being the operation commonly used

TUBERCULOSIS OF THE HIP JOINT

Tuberculosts of the hip joint has an insidious onsct the
first indieation of 1ts presence usually being pain 1n the hip
and knee the latter bemng due to referred pun along the
obturater nerve which gives sensory branches to both hip
and knee jomts  This 14 very soon accompanied by the
appearance of o hmp due to shight deformitv  The latter 14
due to swelling of the joint tissues and musele 8pASI, cRusINg
the leg to be held i flexion abduction and external rotation
As the articular eartilage becomes croded the pain increnses
and the deformity changes to adduction internal rotation
and flewon as a result of destruction of bone (Figs 157(a)
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may infect the joint by forming tubercles in the synovial
membrane or by infecting the metaphysis, the disease then
spreading into the Jomt The articular surfaces synowal
membranc and hgaments become eroded and a purulent
cflusion develops Erosion of the ligaments may result
pathologieal dislocation of the joint  The pus from the joint
tracks along vessels and towards the shin forming abscesses
These mav rupture causing sinuses  When the disease
hecomes quicseent and heals, fibrous tissue replaces the
granulation tissue in the yoint cavity and anhyloses the joint,
often 1n a position of deforrmuty  Bonjy anky losis may oecur
but 14 less frequent 1n adults than in chuldren If however,
the disease 15 imited to the symovial membrane and comes
under treatment earlv s0me movement may remain

Symptoms and sgns —The patient first complains of pain
in relation to the affected joint, and this may be associated
with a diffuse indolent swelling of the joint and perarticular
tissues  Vovement 18 restricted in all direchions by the
effusion and by muscle spasm  These hold the jomt mn a
position of shight deforruty  When the articular surfaces are
eroded, considerable pawn 1s experienced when the spasm
relaxes as m sleep This 15 due to the ulcerated articular
surfaces being rubbed together and causes the night-cries
so charactenistic of joint tuberculosis Muscle wasting 1s
1isible 1n the affected limb  As the disease advances further
deformity results from destruction of ligaments and bone
Prolonged secondary infection of sinuses may lead to amvioid
disense, which 158 alnays fatal The onset of this termunal
complication 1s heralded by albuminuria and persistent
diarrhoea

Mantoux tuberculin tests and X\ rays are mnvaluable sids
to diagnosts  In doubtful cases some fluid 1s aspirated from
the joint and injected 1nto a gunea pig  If the gumea pig
develops tuberculous lesions within 6-8 weeks, a positive
result 15 obtmined A negative result does not mean that
tuberculosis of the jomnt 15 absent, as a negative result may
be obtained whilst the disease 15 hmited to the bone near
the jomnt Occasionally  a lymph gland 1s excised from the
group dramming the jomnt and examined microscopically for
evidence of tubereuloss
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whon the hup 1s ankalosed  When the deformity 1s redueed
and bone destmiction 18 present the traction mas be diseon
tmued and the himb innmobilised m a lp plaster spien for a
penod of 18 months to 2veasrs I the convalescent stages n
Thomas Inp splmt and patien s worn For adult enses an
thefemoral or 1selinofemoral arthrodesis masy be necessary to
ensure n permanent bony ankslosts  (igs 100(a) and (b))

For the operation of ithofomornl arthrodeas a window 14
cut in the spiea plnster which has been previoushy applied
the plaster being romoved
over the aline crest dorum
it and greater trochantcr
\ bone gmft 1w cul from
the antero-medinl aspeet of
the tilna and mserted mto
grooves cut m the grent
trochanter and 1hum A
flap of bone s often turned
down from the dorum 1l
toaid stabilits and fixation
of the graft

After the wound hane
been closed and  dressings
applied  the window s
closed with plaster  The
spica cast 1s left untouched
for 3-4 months when bons m Tubereulonhs of the mfl
fusion should be complete treated on a Jones alxluction frane
After treatment then con

siots 1 re-education of walking and active excreses to
Increase knee molnlity as this 1 often restricted by the
long immolilisation

An 1schiofemornl arthrodests 15 to be preferred ns the
operation 15 not so likely to affect disensed tissue since the
main channel of spread of the discase 15 upwards Further
it produces a more sound fixation than the iliofemoral type
of operation and allows simultaneous correction of an)
adduction deformity For the operntion the patient 13
placed on an orthopacdic table with shght traction applied
to both legs  After subtrochantenc osteotomy of the femur
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and (b)) Pathological dislocation may occur because of
destruetion of the penarticular hgaments and erosion of the
acetabulum  The head of the femur then rests upon the
1hum and the erosion of the latter produces the appearance of
a new acctabulum Ilence the term  travelling ncetabulum

Fio 137 —(a) Frout view of & bov with tubereuloss of the right

hip Note the abduction and eversion and the apparent lkengthening

of the leg  (b) A Interal view of the mame child showiug the flexton of
the huip

Treatment.—The hip should be immobilised and traction
applied to correct any deformity by means of a Jones
abduction frame (Fig 158) or a Pugh hip frame (Fig 159)
the traction bemng exerted so that the final pomtion of the
Lmb 1s that of slight flemon and abduction and external
rotation. This position 13 the most fasourable for walking
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TUBEROUTOSES OF THE hA\EFE

Imitially  tuberenlonts of the knee ymnt 18 often of the
sinovial tvpe  The hnee s swollen and held 1in a semi
flexed position beennne of nisele spasm and the effumon w
the jomt the swelling being more pronnent heeatise of musele
wasting Advanced eases exlnbit patholegeal disloeation of
the hnee as a result of destruction of the eruente hgaments
the hnee bemg flexed and displaced bachwards with external
rotation of the leg on the thigh due to the action of the bneeps
femons muscle

Treatment m the cnse of cluldren should alwavs be
conseriatnne, nnd conssts of traction on a Thomas bed hnee

 wna wemt -

Fio 101 Arthrodesks of the hnee

splint or immobihsation m a plaster spien the hnee bewng
mamtamed 1n a posttien of 5 fleion A walking caliper s
worn mn the comvalescent stage In adults exeision and
arthrodesis 1s performed after n penod of traction when the
acute stage 1s passed  (kig 161 ) The operation 1s performed
with the a1d of a tourmquet as blood loss 15 nummised and
a bleodless operative field provided It consists of cxeision of
the articular surfaces of the femoral condyles upper end of
the tibie and patella by saw cuts followed by exeion of the
synotial membrane  Some surgeons insert cxelsion pis to
maintain apposition of the raw surfaces of the bones but
there 14 conmderable danger in their use ns sepsls may camly
track along the pins from the exterior and mfect the bone
The hmb 15 smmobihsed 1 a plaster ap spien until the arthro-
desis s firm (approximately 3-6 months) and then a walking
caliper 15 worn for a further period of s1x months

c ( eneral
reatment must be continued during this period
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n large tibinl graft s cut and mserted Ietween the femoral
fragments »o that it enters a groove cut in the 1schrum  The

F1o 130 —Pugh hip extension frame  The sound [imb is being exereised

preparation of this groove and the msertion of the graft are
all performed under X rav control  The operation 15 com

s

Fig 100 —Arthrodesis of the hip (a) Hio-femoral type the graft bridging
the fljum and great trochanter (b) Ischio-femoral, The graft b imserted
between the apper and Jower fragments of the femur following a subtro-
chanterie osteotomy and nserted into w groove cut fn the Ischtum. This
operation will aiso correct any coloefdent adduction deformity

pleted by applieation of a single hip spiea, which 1s retained
for at least three months
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the congenital form A gummatous arthntis may occar i the
terinry stnge of svphabin the synovial membrane bemg
thickened and mfiltented with multiple gummatn The
symptoms and signs resemble tubereulosts of a jont but
pam s not so marked  The Wassermann renction 1s positive
and the condition responds  to  antisphilitic treatment
especinlly the exlibntion of potassium wodide  The jomt 18
mmolnhised an the optimum posttion for ankvlosts ns the
jomt usuniiy recos ems with restniction of mos cment

NEUROPATHIC JOINTS (CHARCOT S JOINTS)

Charcot & jomnts occur m tales pnphernl neunbis rans
verse myvelitis, and syrngomvelin  The patholomend process

Fro 102.—Charcot » Joint showIng the abnormal mobillty

13 not due to svphilis per se but 15 a result of trauma to o
jomt where some degree of anacsthesin 18 present s a result
of the nerve lesion  They usunlly oceur dunng and after
muddle age and are charactensed by the appearance of n
rapidly increaving painless effusion nto a large jomnt such
as the knee shoulder or elbow  There 13 exeessiye mobhity
of the jont which leads to nstalihty  (Fig 162) The
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TUBERCULOSIS OF THE UPPER EATREMITY

The upper extrermity 1s not so commonly affected by
tuberculosis 1n children but often 1s m adults and 1s then
frequently associated with pulmonary tuberculosis  For
shoulder disease 1mmobilisation 15 provided by means of a
plaster shoulder spica  As bony nnkylosis 1s rare an extra
articular arthrodesis 1s often performed by fixing the acromion
process to the greater tuberosity A plaster spica 15 applied
with the arm abducted 60 rotated laterally and flexed so that
the elbow 1s 1n line with the front of the chest, and retamed
until umion 15 sound  Fixation 1n this position will allow the
rotatton of the scapula to compensate to a considerable
degree for the loss of shoulder movement.

Tuberculosis of the wrist and elbow arc treated by 1m
mobilisation in plaster with the joints fixed n the optimum
position as for ankylosis after acute mfective arthrtis
Amputation 1s often needed n elderly subjects, because of
the progressive toxacmia, wasting and sinuscs

SYPHILIS OF JOINTS

Congemital —a) Syphilitic epiphynits occurs n infants
dunng the first few months of hfe The limb becomes
swollen and tender and suppuration of the epiphyms may
occur The latter may even separnte from the diaphysis
causing a sensation of crepitus on palpation A Wassermann
reaction should be taken from the mother or the infant
1t will be positive 1n the majority of cases The condibion
resolyves with general antisyphilitic treatment, but the
affected hmb 13 1mmobilized until the epiphysibs has sub-
sided and there 13 no further nsk of separation or displace-
ment of the epiphysis

(b) A bilateral parnless ¢ffuston mnto the knee-jont 1s a
frequent occurrence n adolescent sufferers from congemital
syphilis  On asprration of the joint a stenle straw-coloured
fluid containing lymphocvtes will be obtained The effusion
subsides with rest 1n bed and general antisyphihitic remedies

Acquired —A bilnteral painless effusion may oceur n the
late secondary stage which 15 1dentical with that occurring 1n
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Treatment — I rcatment s wsunlly o the hunds of o
pinvsieinn nnd the gencral trentment as largely medieal
Mensures tsed consist of mjections of gold salts  vacemnes
and the removal of seplic foer It 1x exsential hocever that
an orthopaedic surgeon shonld co operale in the freatment from
the commencement 1f a suceessful result 1v to be aclicted  The
am of any treatmont of the condition must be

(1) to prevent contretures which produce deformty
(1) to relieve pan and aid reeoveny of the jomt
() tolenve the pntient with a useful Jomt 1e n pamnless
Jomt where some degree of movement s possible

To these must be ndded later measures designed to nierease
movement or provide stabality - For all these orthopaedie
surgens is necessary but 1t 1s regrettable that many patients
come to the orthopacdie surgeon in the Inter stages of the
disease seehing rdlief of established deformity

In the acute and subncute stages the yomnts should be
splinted n the optimum posiion which will rest the jomts
and prevent strctching of any musele groups  Tight re
morable plaster splints which will allow physiotherapy to
be given are provided for all affected jomts  The physio
therapeutiemensures constst of short wayethernpy dinthermy
or nfra red rdintion  The joints should be put through a
range of passive movements and 1f poseible active moyements
undertahen cach dny to pravent formation of adhesions
Traction 15 beneficial mn the presence of musele spasm and
severe pain  and the methods used resemble those for
tuberculosis of joints

Operative measures 1 the carly stnges are rarely indicated
although =y mpathetic ganglionectomy may have a beneficial
effect by wnereasing the blood supply to the joints  Synov
ectomy 15 useful m the hnee joint when there 1s a large
persistent effusion and thickened synovial membrane assoct
ated with considerable restriction of movement  The after
treatment of this operation consists of 1mmobilisation 1 a
plaster-cast for six weeks followed by mobilisation exercises

Later treatment 15 dirceted to the rehef of pamn and
deformity and when a large joint 13 afTected, causing con
siderable pain and stiffness arthrodesis 15 n satisfactory
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articular surfoces show evidence of gross destruction whilst
new bone forms in the joint capsule and penarticular tissues.
Treatment.—This consists of stabilising the jomnt either
by an arthrodesis operation or by weaning an apphance such
as a walking cahper or brace  Arthrodesis 1s often un
successful because the bone 1s usually avascular Amputation
may be necessary 1f stability eannot be obtained by the above
measures, particularly when the ankle joint 18 affected

RHEUMATOID ARTHRITIS

Rheumatoid arthnitis 18 2 common cnipphing affection of
voung ndults It affeets the small jomts chiefly especally

N £
Fi1a. 168.—Deformities of the hands duc to rheumatold arthritis.

the metacarpo-phalangeal and tarsal jomnts, and affects many
jomnts simultancously  The sy novial membrane of the jomnt
proliferates and spreads over the articular cartilage, causing
swelling of the joint  An addition to the swelling 1s provided
by the penarticular tissues becoming swollen and oedematous
The joints thus appenr spindle shaped, and the skin over
them 18 bluish red 1n colour  The local condition 1s accom
pamued by gencral evidence of a subacute arthntis 1 ¢ pyrexia
sweating and an increase 1n the pulse rate and blood sed:
mentation ratc  The patient 15 often anaeme and has the
typical appearance produced by toxaema. If untreated
muscle wasting and spasm produce deformities which
ultimately become permanent Joint destruction results 1n
painful restricted mov ement and further deforrmty (Fig 108)
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relief  Deep \ my therapy s now bemg nsed with mereaving
frequeney with good results When one large jomt s severely
affected, arthrodesis 1s often performed  as no ot s hetter
than n uscless prnful Jomt  Arthroplasty mves very satiy
factory results when many Jomts espeainlly both hips are
affected

OSTHO ARTIHRITIS O1 THEF HIP

The deformity resnlting from ostea-nrthrtis of the hip as
that of adduction internal rotation and flesion thus causing
the patient to imp  Operatin e mensures arc often necessary
as the condiion often recurs after conservatine mensures

Fia 164 —Nallerkate eaervives after acetabuloplasts The
degree of it of the wonden aand enn he varied to provide
Frav ity asd ted o gravits reslstanee excrelses

Arthrodests 15 performed 1in young patients with affection of
onehip  If both hups arc affeeted a vitalllum cup acetabulo
plasts may be performed  In tlus operation the articulor
surfaces of the hend of the fomur and acetabulum are
reshaped with reamers and a vitallum cup pleced between
the surfaces (Fig 16%) After operation the Imb 1s
immobilised by Ianulton Russell balaneed traction for four
weehs  Daily passive and assisted active moyements of the
hip are allowed and after four wechs the traction 18 remos ed
and the patient nllowed up with erutches and full weght
bearing and non weight bearing (xerases allowed  (Fig 165)

In older subjects a McMurrny osteotomy affords relief
from puin whilst retamng lip movement and corrceting
deformity  The femur 15 divided under X ray control just
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measurc  Arthroplasty does not gne very good results
because of the changes n the perarhcular tissues, which
restrict movement and cause pamin but 18 often used when
multiple joints are affected Mampulation may b used for
pamful adhesions when the disease 15 quiescent  Thas stage
18 indieated by a persistently Jow blood sedimentation rate.

Established deformufies may be corrected by manmipulation,
traction tenotomies and osteotomies when the disease 1s
quiescent

OSTEQ-ARTHRITIS

Osteo-arthritis 13 a degencrative condrtion of a jomnt,
usually a large joint which occurs most commonly 1n middle-
aged subjects Trruma 15 a large factor in the production
of osteo-arthntrs, cspecially after fractures myolving the
joint surfaces or where mal ahignment mereases the strain
borne by the joint Previous osteochondntis of epiphyses
15 often the predisposng factor In many subjects osteo-
arthntis 1s evidence of the advancing years, and 1s purely a
senile change

The joint cartilage degenerates and pressure between the
articular surfaces compresses and erodes the soft cartilage.
The bone underneath becomes condensed and dense Out
growths of cartilage at the jomnt margins form osteophytes,
and these may become detached and form loose bodies 1n
the joint The degeneration and erosion of the cartilage
cause narrowing of the joint space and this 1s evidenced by
X ray examination of the jomt

The patient complains of pain and stiffness in the affected
jont, usually worse 1n the mormng after resting and 1 wet
weather The stiffness often decreases after the patient has
been up and about for a few hours Deformuty may be present
because of muscle spasm On examination, some degree of
swelling of the jomnt 18 evident, and crepitus 1s felt srhen
the joint 1s put through 1ts restnicted range of movements

Troatment —A scarch 15 made for septic foer and these
removed Defarmity 15 corrected by traction or tenotomies
or osteotomies  Intensive physiotherapy 1s given, and these
measures, combined with rest and traction, afford considerable
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occur i nflammatory eonditions such as tuberenloss and
after the organisntion of an tra arhienlar hnemorthnge
following traumn  Cartilaginous and odden eartilagimons loose
badies may develop m

(a) osteearthritis shen an osteaphs te beeomes detachad

(h) osteochondntis disseenns when a picee of artienlar
cartilage neeroaes and becomes detaelied and hes
free m the yomt

(e} multiple loose Todies nuy I due to svnovinl chondro

Fia 168 — \ rav photograph of b me 1 )y In the knee joint resulting
from osteochondrith I sevans

mata a condition where the svnosial membrane s
studded with numcrous sessile and pedunculated
osteo-eartilagious bodis

Bony loose hodics may result from injury detaching
osteophytes or small picces of articular surfoce with picces
of underlving bonc  Loose bodics enuse repeated loching
of the affected Jomt followed by the appearance of an
effusion  The loching 14 accompanied by pain the site of
the pain and the degree of flexion of the Joint varying with
each locking heenuse the loose body moves about mn the
jomt  Vaith repeated attnchs the pam and swelling become
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aboye the lesser trochanter and the shaft moved inwards
under the neck of the femur for one inch  The limb 15 then
immobilised 1 a hip spica for twelve weeks the patient being
allowed up with crutches meantime  After removal of the
plaster full weight bearing cxercises are allowed concen

F1o 163 —\ m) photograph showing vitaliium cup in aitu.
trating upon recducation of walking and posture, and
mobilisation of the knee and hip

LOOSE BODIES

Loosc bodies ocenrring m jomnts may be cartilaginous,
fibrous fibrinous, or bonyv  Fibrous or fibrinous loose bodies
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muscle 15 contrncting  The patient expeniences n sudden
severe pan m the antenor aspeet of the arm followed by
considernble ceeln mosts and swelling — Attempts to flex the
cbow are pamful wellective and arc accompomied by the
appearance of a swellimg i the upper half of the arm, due to
the upper part of the muscle contencting without any re
sistance  Suture of the musele belly s neeessan to restore
the function of the musele

(b) The tendon of tho long head of biceps may rupturc
in an old patient who has osteo arthntis of the shoulder
jomt. This mnv enuse attntion of the tendon as at passes
m the groove in the humerus, and shght violence may then
be followed by rupture of the tendon  There 14 n sudden

snappmg  sensation loeated m the shoulder followed In
pain 1n the shoulder cspecinlly when the clbow 1s flexed or
supinated and the musele bellv 14 more pronunent and lower
on the affected mde  The rupture 14 treated by suture of the
tendon or by suture of the distal part to the short head of
the biceps

(¢) The supraspinatus tendon —The supraspinatus tendon
forms the roof of the shoulder joint and 1s inserted into the
greater tuberositv of the humerus  Its action 15 to hold
the head of the humerus to the glenoid envity when the
movement of abduction of the shoulder begins

The tendon may be torn from its mscriion or ruptured
in dislocations of the shoulder joint or by n direct blow over
the tendon  The patient complmns of pmin 1 the shoulder
and cannot abduct the arm normally unless he 15 assisted
for the first 80 —40 of the movement. If the abducted arm
1s gradually lowered below 00° the patient experiences severe
pain and the arm falls to the side beenuse of reflex mmhibition
of the abductor muscles  (Fig 167)

The tear must be repuired by suture followed by im
mobihisation of the arm on an abduction frame for four weeks
Active exercises are then commenced and the abduction
frame removed when actiy e abduetion to 140 13 posuible

Calctfication of the supraspinatus tendon 13 o condition
where enleifled deposits are found 1n the tendon and insertion
of the supraspinatus muscle There 1s invanobly o history

of previous injury to the shoulder region whach 18 followed
11
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less and the ense with wlhich unlocking 1s obtnined inereases
Muscle wasting occurs, and causes a sende of wenkness in the
Jont

Treatment —Loose bodics causing symptoms are removed
by operation After trentment consists of active exercises
designed to restore the muscle control of the joint

SPECIAL INJURIES AND AFFECTIONS OF THE
SHOULDER-JOINT

When a jomt 1s mjured, the movements which are chiefly
affceted and which are recovered with difficulty are those
which have been acquired most recently durmng the process
of cvolution In the shoulder jont, laternl rotation and
abduction are the most recent acquisitions and these move-
ments are affected most in shoulder mnjuries Thus 1 the
treatment of these injuries, the joint should be 1mmobilised
n abduction and external rotation

SPRAIN OF TIIE SHOULDER JOINT

A sprain of the shoulder joint mav follow a sudden
wrench and 18 accompanied by extrayasation of blood nto
the penarticular tissues and the appesrance of an effusion
1 the jomnt. Pain is felt down the arm and over the shoulder
Treatment consists of resting the arm on an abduction frame,
accompanied by active and passive movements of the joint
to prevent the formation of adhestons and to retam muscle
control Radiant heat or diathermv should be applied hber
allv  The frame 18 removed when the arm can be actively
abducted to 140 If adhesions are present, a manipulation
under general anaesthesin will benefit the patient, but 1t
must be folloned by n course of active shoulder exercises

MUSCULAR INJURIES

(a) The hieeps —Rupture of the muscle belly of the biceps
may oceur following sudden cxtension of the arm when the
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the mere anncsthetic action and nceclerates resolution
When the condition has hecome chrome curettage of the
caleified mass affords the speediest cure

SUBDFI TOID BURSITIS

Subdeltoid buraitis 15 associated with pam and swelling
n the deltod region of the shoulder and pamful ahduction
It 13 treated by rest upon an abduction frame and local
phyvsiothernpy heat in the form of short wave dtherms or
nfra red radiation being most valuable  Genernl mensures
such as attention to the bownels and removal of <eptic foe
are important factors in aiding recoyvery

PERIARTIIRITIS OF THE SHOUIDEFR

Penarthntis of the shoulder 1w a syndrome where one
defintte shoulder movement 1 restmeted at first beeause of
perarticular adhesions  Traumn 15 not o common factor 1n
the netiology but sephic foer are usunlly present  Later
other moycements become restmieted  producing the  frozen
shoulder  Cencral treatment 15 nimed nt the elimmation of
toxins by purgstion the administration of iberal lwids and
removal of septic foar  Locally active exeroses should be
supplemented by heat given by infra red radiation or short
wave duathermy  Mamipulations under anacsthesia are
maluable means of immproving movement and function
Only one movement should be ncreased at ench mampula

tion otherwise a severe reaction may result and produce an
mcrease of the stifTness

BRACHIAL NEURITIS °*

Brachinl neuntis 15 a term loosely applied to pam 1n
the shoulder and arm It may be due to any of the aboye
conditions to a cervical nb or to fibrostties of the neck

muscles, trapesus or muscles of the shoulder girdle  to
1
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sometimes after a considerable interval of time by pain and
stiffness i the shoulder The pain 1s worse at mght and 1s
aggravated by asbduction of the nrm  An X ray examination

Fia 107 —The functlon of the supraspinatus {3 to fix the head of the
hamerus while the deltodd abducts the arm  If the tendon Is ruptured or

avuleed, the deltodd pulls the head of the humerus upwards, Wesk
scapular rotation abdustion to 40 —¢0 1 possible

will revesl the presence of calefication of the tendon.
(Fig 168)
In the acute stage, the arm 1s immobilised on an abduction

Fro 168.—(al ton of the tepdon

frame with the application of heat by infra red ray or short
wave therapy Injection of the tendon and 1its insertion
with 2 per cent. novocamne affords consmderable rehef bevond
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ACUTE TRAUMATIC SYNOVITIS

Acute traumatic synovitis of the honee Jomt resembles
synovitis i any other jomt but m the knee particular enre
15 taken to preserve the function of the quadriceps muscle if
chronic disabihty 16 to be avorded  This muscle group rapidly
wastes unless active exeretses are commeneed 1immedintely
treatment 15 started  The hmb should be rested tn bed and a
firm U shaped pad and erlpe bandage placed over the supra
patellar pouch  Quadriceps drilf 1s practised daily - Resolu
tion and return to full function vanes with the seventy of
the ijury  the numimum period being 2-3 wecks

TORN MEDIAI COLLATERAL LIC AMENT AND
FIBULAR COLLATERAI LICAMENT

Tears of these hgaments are duc to foreible abduction
and adduction of the knee not associated with rotation of
the tiba or the femur Partial tears are common  They
are associated with pain accentuated by stretching the
hgament by manual abduction or adduction and with
tenderness over the ongn or insertion of the lignments nto
the condyle of the femur or tibin and fibula  An abnormal
degree of abduction or adduction 1s not found as1n a complete
tear

Treatment consists of the applieation of a plaster from
the ankle to the groin, so as to allow walking and to prevent
any lateral strain on the hnce joint. Quadrmeeps exercises
are commenced immediatelv  The plaster of Paris 18 remon ed
after fourteen days and full active moyements of the hnee
commenced

Complete tears are nssociated with marked instability of
the hnee-jomnt and abnormal abduction or adduction mobility
1y present, while there 1s tenderness along the hgament
Conseryative treatment 15 on similar hines to that for o partial
tear but immobilisation 15 contimued for six wechs Repair
rarcly occurs by conservative methods but if active quadn
eeps dnll and ambulatory treatment 13 used the muscles
may control the hnee suflieiently to allow o sedentary worker



180 I1RACTURES \\D ORTHOPATDIC BURGERY

osteo-nrthritis of the cervieal spine, or to ankylosing spon
dvhitis affecting the cervieal apine  Treatment 1s directed
to the underdving lesion  True neuritis of the branches
of the brachial plexus eauses partial paralyses of the nerves
Treatment 15 similar to that for traumetic penpheral nerve
lesions

TENNIS ELBOW

Lennis elbow 13 the name given to a painful condition
of the lateral aspect of the clbow common after playing
certnin games such as tennis or golf The exact pathology
15 unknown It 1s thought by some surgeons to be due to an
inflammation of an adventitious bursa present between the
ongin of the common extensor muscles of the hand and
forearm and the lateral epicondyle of the humerus Others
think 1t to be due to adhesions following a partial tear of
these muscles

The patient experiences pain and tenderness over the
lateral epicondyle duning active movements of the clbow

The surgeons who believe 1n the bursitis theory operate
on these canes to remove the bursa  Others mamipulate the
elbow to break the adhesons the elbow being extended
with the arm pronated and the wrist flexed This effectrvely
stretches the extensor muscles  After manipulation a course
of massage smnusoidal baths and active elbow evercises 1%
presenibed

SPECIAL AFFECTIONS OF THE KNEE-JOINT

The peculiar anatomy of the knee-jomnt renders 1t particu
larly lable to mechanical dernngements which interfere with
the function and stability These are often known as

internal derangements, a term onginally applied to them
by William Hey of Leeds 1in 1808

The symptoms and trentment of acute arthntis and
wounds of joints 1n general have been discussed and the
same principles are appheable to the knee-jont.
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ACUTE TRATUMATIC SYNOVITES

‘eute trmumatic sspovtis of the hnee jomt resembles
synovilis i any other Jomt but in the hnee particular enre
i taken to preserve the function of the quadniceps muscle af
chronic disability 1 to be avended  This musele group rapadis
nastes unless active exereses are commeneced immedintely
trentnient 1s started  The lunb shonld e rested an bed and
firm U shaped pad and erepe bundage pliced over the supm
patellar pouch  Quadriceps dnll 16 practised dmlyv - Resolu
tion and return to full function vanes with the seventy of
the mjury  the numimum pend hemg 2 3 weeks

TORN MEDIAT (OI LATFRAI TICAMENT AND
FIBUI AR (OITATFRAI TTCAMENT

Tears of these lignments are duc to foreible abduction
and adduction of the knee not assectated with rotation of
the tibia or the femur Partinl tears arc common  They
are associated with pamn nceentuated by stretching the
ligament by manual abduction or adduction and with
tenderness over the ongin or mscrtion of the lignments into
the condyle of the femur or tibin and fibule  An abnormal!
degree of abduction or adduction 13 not found as in a complete
tear

Treatment consists of the apphcation of a plaster from
the ankle to the grom 50 as to allow walking and to prevent
any lateral strain on the hnee joint  Quadriceps cxercises
are commenced immediately  The plaster of Paris 1s removed
after fourteen dnys and full active movements of the knee
commenced

Complete tears are associated with marhed mstability of
the knee joint and abnormal abduction or adduction mobihty
Is present, while there 19 tenderness along the ligament,
Conservative treatment 15 on similar lines to that for o partinl
tear but immobilisation 15 continued for mx weehks Repair
rarely occurs by conservative methods but if active quadn
ceps drll end ambulatory treatment 18 used the muscles
may contro! the hned sufficiently to allow a sedentary worker
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to carry on hus employment For others whose work 15 more
strenuous further measures will be required to control the
mstability  This may be done by wearing a knee eage to
hmit lateral movement or by an operation designed to
reconstruct a new hgament, using fascia lata for the flbular
collateral hignment and the deep fascia or medial hamstring
tendons to replace the medial igament. Tt 1s important that
daily quadriceps dnll be instituted the day efter operation
Other exercises which arc used after this and other knee
operations are

(1) Dangling the legs over the bed and elternately ex
tending and flexing each knee

(2) Rasing the extended leg by fleung the hip whlst
Iying flat, and then abducting and adducting the
hip This exercises all the thigh and buttock
muscles

(8) Bicycling—stationary and otherwise This should be
mntroduced very gradually otherwise an effusion may

appear

TORN CRUCIATE LIGAMENTS

The cruciate higaments are strong fibrous structures
attached to the intercondylar notch of the femur and the
tibial spine  They prevent antero posterior movement of
the tibia on the femur The anteror cruciate ligament 18
taut when the knee 15 extended and the posterior ligament
1s taut when the knee 15 flexed They are only 1njured by
scvere trauma and, when torn, damage to the jomt capsule
and other jomnt structures 1s bound to be present, e.g fracture
of the spine of the tibia.

The mjury 1s either forcible hyper extension of the knee,
such as a weight faling on the unsupported extended knee
or a fall on to the flexed knee There 1s marked swelling of
the knee, due to intra articular haemorrhage and abnormal
antero-posterior mobility of the jomnt 1s present. 0ld tears
cause mstabiity of the knee the knee frequently letting
the patient down because of defective muscle control of
the jomnt.
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Treatment consists of pmmobilisation m plaster of Pans
from the toes to the grom after aspirmtion of the haemor
rhagie clfusion  Quadriceps dnll s commeneed immediately
The plaster of Pans 1s remor ed after six weeks, and full actine
Litee excrerses commenced  Repair s not conumon but gomd
muscular development will allow useful function and con
siderable stabiits i most enses

In old cases the mm should be to improve the muscular
control I instabdits 1s stll pre-
sent a hnee eage 15 worn this
restrieting the abnormal mobihity
and also knee movement  Opern
teonis to recanstruct the gaments
using fasein lata or senmtendimosus
tendon arc scldom adsvisable as
the new lignments stretch and the
disability persists

INJURIES OF TIE SEMI
LUNAR CARTILACES

Tears and displacements of the
serlunar cartilages are common
mjunies of the knee joint  the
medial cartilnge being damnged
ten times more often than the Ik Or THE POSTIRION HOME
lateral cartilage The injury 1s F1a 160 —Three types of tear of
particularly common 1  foot  the medlal semilunar cartilage
ballers and 1n muners  (Fig 160)

The medial eartilags 15 torn by a sudden cxtension of the
knce, from a position of external rotation abduction and
flexion of the tibia on the femur The cartilage 15 nipped
between the articular surfaces as the femur tends to pull the
cartilage laterally away from its attachment to the medial
collateral igament  This results 1n the cartilage being torn
transverscly at any pomnt, or it may be spht longitudinally
so that the mobile part dislocates into the joint between the
bony articular surfaces and causes loching  In loching
extension 18 suddenly hmited at n certain degree of flexion
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and the jomt cannot be extended by manual foree  The
knec jomnt 15 swollen beenuse of a serous effusion and painful,
and the patient usually cannot bear weight on the leg
Tenderness can often be chieited over the antero medial
aspect of the Joint  The disloeation 13 reduced by mampula
tion under anaesthestn and the Iimb should then be im
mobihised on & back sphnt with a pressure bandage appled
to the joint. Quadrnceps dnll 15 mstituted on the same day
Full knee movements arc allowed on the tenth day and
weight bearing cxercises commenced on the fourteenth day
The inner side of the shoe and heel 1s wedged % 1n to prevent
abduction and lateral rotation strmin at the knee, and
cxercises arc continued until muscle function equals that of
the unaffected leg

If the after trentment 1s not carned out, the quadriceps
muscle wastes considerably leading to constant weakness of
the knee  The patient then complamns of the knee repeatedlv
letting him down  The treatment should then be directed
to improving the muscle control of the knee-joint.

In recurrent cascs, excision of the whole cartilage by
operation 18 necessary A tourmquet 1s used to prevent
haemorrhage obscuring visibibty and to avoid constant
swabbing of the jont. An absolute no touch techmque 15
essential  After the joint 15 closed a firm wool layer bandage
1s applied, before removal of the tourmquet, using alternate
layers of wool and bandage Ths controls haemorrhage
The tourmquet 13 then remov ed, but no aphnt 1s applied.

Faradism to the quadniceps and quadriceps dnll 15 com
menced the day after operation The sutures are removed
on the ninth or tenth day and the patient allowed up on
the fourteenth day Full active knee exercises are then
practised Weight and pulley exercises are very valugble in
restoring normal function but must be cautiously introduced
if effusion 15 to be avorded.

Lateral cartilage injunies are due to internal rotation of
the adducted and flexed knee grving sumilar symptoms,
but locking 18 not common There is often a clich heard
when a certain degree of flexion s passed, and this together
with wenkness of the joint, 18 the chuef symptom  Treatment
1s stmular to that for a medial semilunar cartilage 1njury
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Discoid lateral cartilage —Occastonnlly the Iateral earh
lage 19 0 complete dise mstead of bewg semiewreular It s
usually bilateral  The condition is associated with n loud
chching sound when the Jomt s flexed or extended <ome
pain n the lateral aspeet of the jomt aud wenhness of the
Lnee The eartilage 1s excised 1f svmptoms are present

Cysts of the semilunar cartilage appenr as rounded evatic
swellings on the lateral or medial nspeets of the jolut ansmg
from the scmilunar enrtilnge the laternl enrtidage bemng
more commonly nffected than the medml earbilage  There
1 usually o previous hustory of traumn  although rome
surgeons  think that the cyvsts arc congemtal m omgin

Loching 15 rare and often the only complant 1 the
presence of the swelling

Treatment —The cvst and the whole eartilage must be
excised to guarantee cure  The after treatment 15 the same
as that following excision of a torn cartilage

AFFFCTIONS OF THE INFRAPATFLLAR
PAD OF FAT

The wfrapatelinr pad of fat hes between the mfrapateliar
hgament and the sy novial membrane of the anterior aspeet
of the hnee jomt  When the knee 1s extended the pad of
fat 1s pulled up together with the patelln and in this manner
npping of the pad between the articular surfaces of the
femur and tibta 1 prevented If the pad should be increased
m smze or if the quadnceps be weah mipping commonly
cccurt  This eauscs haecmorrhage mto the pad of fat and
further enlargement  Enlargement of the pad 15 common m
rheumatoid arthntis

The patient complans of pmin when cxtending the hnee
capecially when gommg up ond down stairs  The nipping
often results n effusion and quadriceps wasting and this
leads to a sense of weakness in the kne¢  When the hnee
15 examined a tender puffiness 15 found 1n either side of the
infrapatellar hgament  Active and passive movements of
the hnee joint arc usually normal cxeept for the Inst 15 —20

of extension when pam 1 cxperienced behind the frn
patellar hgament
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Treatment —Rnsing the heel of the boot § mn. to prevent
full extension of the knee often allows the swelling to subnde
n traumatic eases  This treatment should be supplemented
by quadriceps exerciscs and faradism  In severe cases, a
knee cage may be needed to imit extension by 20 -86 I
the condition persists or recurs after conservative treatment
operatiy e removal of the pad of fat 1s undertaken

RECURRENT DISLOCATION OF THE PATELLA

The patella may be dislocated medially or laterally and
this may be due to trauma alone or to defects mn the knee
which allow the patella to dislocate with a shght injury

e O
—

rer
Comeyns’

FIa. 1T0 —Osteotomy and insertlon of 8 bone wedge to elevate
the lateral femorul condyle

The latter lead to recurrent or habitual dislocation of the
patella, and this 1s usually lateral in direction  The case

yra /e o

Fio 171 —Medial t ton of the lig; patelise
corrects the lateral deviation pull of the qouadriceps.

with which dislocation recurs 1s due to (1) the lateral femoral
condyle being poorly developed and the patella lving antero-
laterally (Figs 170 and 171) or (2) the presence of genu
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varum often rachitie m ongn which inerenses the tend
cner for the quadneeps to pull the patella Iaterallv when
contrancting

The patella i neh enses dwlocates during a sudden
contraction of the quadneeps when the knee 15 almost fully
extended and the foot everted  There 15 pomn and swelhing
of the knee and the joint 15 fixed m a senn flexed powtion
with the patella lving on the laternl aspeet of the jomt
With ench recurrence dislocation oecurs and reduction s
obtamed with mereasing case and the jont becones weak
relaxed and unstable  Reduction 18 obtammed by relaxing
the quadriceps by flexing the hip and extending the hnec
The patella 15 then easily manipulated back into position
The mner sides of the shoes should be rmsed 1 order to
prevent any tendenes to abduction at the knee and quadn
ceps excreise and farndism ginen  Recurrent dislocation 1s
an indieation for operative treatment  Many operntions have
been devised to preyvent recurrence of the disloeation  Firstly
anyv but shight degrees of genu varum must be corrected
If the laternl condyle s defective, 1t mav be clesated and
graft inserted  This 15 combined with soft tissuc operations
The principle of these 15 to align the patella the line of pull
of the quadriceps and patelln insertion by moving the patella
higament with a piece of bone to a new msertion on the
antero-medinl aspeet of the upper end of the tilna  After
operation the hmb 14 immobilised 10 plaster of Paris for six
weehs  Quadriceps dnll 15 performed dailv VWhen the
plaster of Paris 1» removed active hnee movements are
encouraged by remedinl exereises and weight and pulles
exereises as performed after operations for torn cartilage

The operation of exeision of the patella 15 now tending to
replace the above operations and the after treatment 1
wdentical with that following exeision of the bone for fracture



CHAPTER VIII
AFFECTIONS OF THE SOFT TISSUES

GANGLION

m relation to tendon sheaths and joints, being
commonly found at the wrnist and over the dorsum
of the foot The cyst contamns thick gelatinous, clear flud
It 1s thought to be due to a mucinous degeneration of fibrous
tissuc related to )oints and tendons, or a degencration of n
bemgn hyperplasia of the synovial membrane or tendon
sheath
Treatment.—Conservative mensures consist of asprration
and 1njection of the cyst with sterile collodion  This produces
an aseptic reaction with obhterntion of the eyst. Operative
treatment 18 undertnhen when the above fails, or when the
cvst 13 multilocular It consists of excision of the whole
cvst wall

3 GANGLION 15 o cystic rounded swelling situated

AFFECTIONS OF BURSAE

A bursa 15 a closed sac hned with endothelium and con
tans o fluid resembling synovial fliud  Some are constantly
present, whilst others develop only as a result of rnitation
The latter are known as adventitious bursae, and common
examples are the bursae over exostoses or over the tendo-
Achilles at the heel

Traumatic burmitis —A blow over a bursa results 1n »
serous or haemorrhagic effusion into the bursa This quickly
subsides with aspiration and the appheation of a firm bandage
If trauma 18 repeatedly applied as 1n occupational trauma
a chronic swelling and thichening of the bursa occurs
Common examples are housemaid s hnce (enlargement of
the prepatellar bursa) and miner s elbow (olecranon burmtis)
Infection may be supcradded  The chronic bursa needs

excision
L
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Infective bursitis - Infective  bursitis may be ppogemie
in onmn and resembles acute inflammation clsewhere  the
prepatelinr and olecranon bursae hemg mist commonh
affected  Trentment consists of incison and drnnage

Tubereulous or syphihfie buratis mnyv occur and affect
the subdcltord and prepatellar bursae  The bursa 1s thichened
and has a doughy consistency on palpation  The tubereulous
bursa ealls for exciston whilst antisyphilitic measures are
guen for the luctie tape  Chalky deposits n o swollen bursa
occur tn gout

AFFECTIONS OF MUSCLE AND FASCIA

Wounds of muscle need carly exewion of the damaged
shin and muscle 1n a similar manner to compound fractures
as dnmaged and dend muscle left tn situ forms an excellent
culture medium for organisms

Three thousand units of antitetanie serum 1s given to all
cases  When the patient has recov ered from shock sufficiently
to withstand opcrative measures, the wound 1s cxecised
cutting awayv dead shin and musele gradually until healthy
muscle which contracts and bleeds freely 1s reached  Coun
ter incisions may be necessary for dramage The wound 19
dusted with pemallin and sulphonamide powder or sulphon
amide powder alone and lightly pached with vaseline the hmb
bemg immobihised 1n plaster  Changing of the plaster 1s per
formed onlv when 1t erumbles and becomes soft with discharge
The wound heals by granulations, and when these are clean
and healthy the plaster 15 discarded and the wound prepared
for shin grafting by cleansing the wound and reducing
mnfection to & mimmum by lavage in an irngation envelope
Small wounds are often found to be healed when the plaster
13 removed

A modified method 15 to treat the excised wound 1mme-
diately by repeated irngation with electrolvtic sodium hypo-
chlonte (ESI) For this a Bunyan Stannard irmigation
enyelope, such as 15 used for the treatment of burns is applied
to the hmb and three-hourly irmgation with 10 per cent
EST at100 F commenced (Fig 172) The concentration
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tend 1o accur wlhen the wound is allowed to heal by granula
tion alone

Closed musclo injuries, { e contusions —The brunsed aren
s firmly steapped with elnstie steapping for a few dnvs 5o
that the muscle 18 not mvenstretehed, and phyvsiotherapy is
then commenced

RUPTURF OF A MUSCIE

Rupture of a musele occurs when it 15 forcibly stretched
whilst contracting  The muscle ruptures at the junction
of the bellv with the
tendon or n the belly
itself  Partial or com
plete ruptures arc en
countered A haema
toma develops between
the torn ends, and a
swelling appears above
the normal position of
the muscle belly  due
to the contracted un
attached bhelly (Fig
178 ) The patient com
plams of considernble
pomnan the musele which
15 accentuated when he
tries to use the limb

Treatment of the
parital rupture consists
of immobilisation of the
limb by a sling or splint,
50 as to rest the muscle After 10-14 days this 15 removed
and physiotherapy commenced massage and heat being
specially indicated

The eomplete rupture needs exploration and suture of the
muscle after evacuation of the hnematoma The Limb 1s
then immobilised 1in such a position that the muscle 1s re
loxed  For example after suture of the biceps muscle the
elbow 13 held flexed and supwated by a collar and cuff

k1o 173.—Ruptare of the biceps musele
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When the wound 15 granulating well skan

15 reduced to 2§ per cent when the wound 15 clean and finally

to 1 per cent
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Fia 172—Instroction diagram for Irrigation treatment.

grafting can be undertahen this step being performed as
early as possible to pres ent searning and contractures, which



ATITCTIONS OF THI SOIT TIsSU1 S 101

Later the museles beeome fibrosed and  contractures
develop mving the typieal appearanee of the hand with the
fingers flexed at the interphalangenl jonts and extended at
the metacarpo phalangeal  jomnts
(Figs 174 nud 173)  The fingers [
strtghten when the wast s flexed
which 15 1 contrast to Dupuvtren s
contrncture  where the contracture
persists \

Treatment —Prophylaris 1n most
mportant Al fretures and dislocn
tions around the clbow should he
reduced ns soon ns passtbile ta reduee
swelling to a mimimum ( rent eare 15
needed when fixing these mjunes i flexion by a collar and
cufl and the degree of flevion should he reduced until the
pulse of cach arm has the same volume  When considerable
swelling 16 present, the arm should be suspended from n
Balkan beam to aid reduction of the oedemn  (As Fig 81}
Hent should he applied to the rest of the body by a heat cage,
this causing reflex vasodilatation by abohshing spasm of
the artenes

If there are signs that the condition 15 commeneing any
plaster-enst should be spht wide open and the arm suspended

from a Balkan beam  If the arm has

been fixed by a collar and cull the

degree of flewton must be reduced con

siderably  If there 15 then no mm

3] prosement within two hours operatine

relief must be obtained  Some surgeons

split the deep fascin of the elbow region,

Fio 173 — \olkmanns thus relieving the tension beneath and

uschaemic  contracture  allowing the circulation to recover

Emdﬂn:’:h:“t;"'{ﬂi Others  believing that arteral spasm

s flexed. 13 the chief factor cxpose the brachial

artery near the elbow and divide the

artery between ligatures and excise the traumatised section

of the v essel after injecting the periartennl sy mpathetie plesus

with novocaine These measures abolish the vosospasm due
to overaction of the sympathetic nervous system

Fic 174 Volkmmnn s
Jochnemic contmeture

A
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whilst for the gastrocnemius the knee 1s flexed and the ankle
plantar flexed and the mb fixed 1n this position in plaster

VOLKMANN S ISCHAEMIC CONTRACTURE

Yolkmann s 1schaemic contracture 1s a contracture of
muscles and tendons resulting from the affected muscles
being temporarly deprived of therr blood supply It 1s
most commonly seen 1n the flexor muscles of the forearm
after elbow injuries but may occur 1n the anterior tibial
group of muscles, and 1s & most crippling cond:ition very
resistant to treatment

The 1schaemia of the muscles may be due to venous
occlusion at the elbow as a result of swelling and oedema
under the deep fascia compressing the veins The muscles
become congested and, as further swelling occurs the blood
supply becomes cut off completely

Another method by which the 1schaemua may occur 1s by
reduction m the artenal blood supply by spasm of the brachial
artery resulting from contuston of the sympathetic nerve
plexus around the artery (traumatic arteral spasm)

The venous occlusion 18 often brought about or accentuated
by the careless treatment of injuries around the elbow 1n
flemion with the arm flexed too acutely or by treatment of
the injuries in unvielding plaster casts wthout adequate
supervision

The early symptoms are pam and tinghng or a sensation
of pms and needles 1 the fingers, and 1if unrelheved, the
fingers become numb and anaesthetic The pulse on the
affected side 15 weak or absent Venous congestion causcs
the hand to be Iivid, but as 1schsemis becomes mare marked,
the colour gives way to pallor The fingers become flexed
at the interphalangea! jomnts and extended at the meta
carpo-phslangesl jomnts and when this 1s present, the muscles
are permanently damaged It 18 important that the nurse
should recognise the early signs of the impending condition
and should summon the surgeon at once In severe cases,
nerve paralyses result from pressure of the exudation mto
the tissues or from 1schacrma
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brachinlis anticus muscle of the arm following injuries
fractures, and dislocations of the elbow joint and adjncent
bones It is due to teanng of the periosteum of the humcrus
at the time of injury with displacement of ostcoblasts into
the muscle and devclopment of the bone from these The
mass of bone 13 often irregular in shape and denwity, and mas
or may not connect with the skeleton

|

Fia 177 —Myositis omslficans. Note the new bone formation
anterior to the clbow jolnt.

The presence of the condition must be suspected when
the movements of the jomnt become increasingly restricted
and punful  An X ray examnation reveals the presence of
the ossifiention 1n the muscle (Fig 177)

Treatment —The onset of the condition can be prevented
to a considernble extent by the prohibition of passive stretch
ing of the elbow joint in any form 1n an endeavour to increase
the range of movement following immobihsation for an mjury

The movement must be increased by the use of active
exercises only
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Treatment of the established conditron —Conservative
measures are first tned the aim being to streteh the con
tracted muscles until the fingers can be straightened when
the wrist 135 extended The flngers are first splinted 1n the
extended posttion with the wnist flexéd  The wrist 13 then
grndually extended by means of special sphints  (Fig 176 )

If conservative mensures are wnsuflicient operative treat
ment 1s indicated  Vanous operations have been devised
for the relicf of the contracture The commonest one 1s
Max Page ¢ musele shide operation where the flexor muscle
origmn 15 erased from the medl epicondyle of the humerus

Fio 170 —8plint for Volkmann g ischaemic contrmeture  Adjust the

splint s0 a1 to conform to the angle of flexton of the wrist which b required

to permit fall extenalon of the fingere. The splint s then padded with

felt. The hand and fingers are bandaged to the splint, each finger being

flaed separateh,  katemslon of the wrist is then applied gradually by the

tumbuckle The eplint b5 removed freqoently for nmesge pavdve
stretching and active exercises.

and the ongin allowed to shide down to a pomt nearer 1
sertion The fingers and hand arc immobhsed 1n the over
corrected position for four weehs to nllow this to take place.
Active exercites and passive stretchings of the muscles are
then commenced Other opcrations consist of multiple
tendon lengthening or shortening of the bones of the forearm
or excision of the proximal row of earpal bones which shorten
the length of the ngid structures of the forenrm

TRAUMATIC MYOSITIS OSSIFICANS

Myositis ossificans 15 the occurrence of osufleation 1n
muscle following trauma It occurs most commonly mn the
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fasein and the adhierent shin and immedintely apply a full
thickness shin geaft  The eontracted jomt eapsules play a
considerable part in enusing relapse of the deforrmty  Thus
with all methods daily passve stretehing 16 essential after
operation and a mght splint should be worn for some months
in order to heep the fingers n the fully corrected powition

AFFECTIONS OF TENDONS
WOUNDS INYOTYINC TFNDONS

A cut tendon 1s a serious mjury  beenuse of the poor
results frequently obtained followmng repmir The tendons
of the fingers are most commonly affected as finger injuries
constitute at least 50 per cent of modern industrial necidents
The results of suture of cut flexor tendons when the tendon
sheath 15 opened are bad and uscful voluntary mosement
afterwards 15 exceptionally rare  Suture of extensor tendons,
however produces much better results

In recent wounds the tendon 1s sutured only if the
wound can be said to be defimtely clean such as occurs
folloning severance with glass or a sharp instrument. \Wath
the lacerated wounds which are commonly seen 1n industrial
worhers 1t 18 best to lenve the tendon unsutured and close
the shin wound  When the skin 13 completely healed and all
vestige of infection gone one can suture the cut tendon
using a separate mecision  The tendon 1s sutured with sk
or stminless steel wire as these produce less reaction than
catgut, and infection is less hhely to occur  After opera
tion the limb 1s splinted to prevent tension on the suture
Lne  Passive movements are commenced on the tenth
day after operation the splint being removed for these
movements and replaced after their performance Active
exercises and occupational therapy are commenced on the
eighteenth to twenty first day after operation
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When the condition develops the jont must be i
mobihsed 1mmediately i order to rest the affected muscle
With this, the muscle lesion becomes quicscent and the bone
becomes clearly defined on X ray exammation. Active
movements may then be commenced Operative excimon
of the bone 13 onlv performed some months after the condition
has subsided and then only 1if the bony mass 15 so large as to
mechanically hirit movement to o conmderable degree. Too

enrly exaision will result in recurrence

T~
¥,
N DUPUYTRENS CONTRACTURE
N Dupuytren s contracture 13 an affec-
.

!

i
r % ] tionof the palmar fascia causing flexion
= ! of the metacarpo-phalangeal and prox
' mal mterphalangeal joints, and extension
) y of the distal interphalangeal jomnt of the
fingers affectng the httle and ring

! - fingers most commonly  The palmar
——d fascin becomes contracted and nodular
¥i0 178 —~Dupuytrens and the skin becomes adherent to the
contructure  Note the contracted parts, with the result that
taut ‘:{”;h;nui Pl ihe deformity becomes ngd. (Fig 178)
The jyount capsules of the fingers then
become contracted, and arthntic changes develop m the
jomts  The condition 1s often famihal and bilateral, although
one hand 15 usualiv affected some time before the other It
has to be distngmshed from contractures due to burns,
sepsis other forms of trauma and congemital contracture.
The charactenstic deformity m the latter condition 1s that
of hyper extension of the metacarpo-phalangeal jont with
flexion of the other joints
Treatment.—)lanv methods of rehieving the contracture
have been devised  Mulhiple subcutaneous tenotomy of the
taut bands, followed bv sphnting m the over-corrected
position, may give satisfactory results in early cases, but the
adhesion of the bands to the skin presents difficulty A more
radical procedure 15 to excise the palmar faseia and to sphnt
the fingers The best procedure 1 to exciie the contracted
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loose bodies seraped out and the wound closed  Plaster
immobilieation 18 then contimued  This operation often fails
to cure the condition and for these enses and wherc ensention
15 present  the sheath 1o exased

SUBCUTANEGUS RUPTURF OF A TFNDOMN

Tendons mav rupture or be torn from their insertion by
violent muscular contraction or by violent stretching by a
foreible moyvement of 1ts insertion  Oceastonnlly  the tendon
15 previousiy attenuated by friction 1n its bony groove if the
floor of the groove 1s irregular as after fracture or associated
with osteoarthntis and rupture then oecurs with a shight
imjurn  Common exaraples are rupture of the long head of
the biceps brachn plantans tendon extensor pollimis longus
tendo-Achilles and ligamentum patellac

The patient experiences sudden pam in the hmb following
some violent musele contraction and finds that he ennnot
use the affected muscle

The condition 13 treated by suture of the tendon followed
by immobilisation so as to relax the affected muscle tendon
The immobilisation 1» maintamned for four wechs and actine
exercises then commenced

MALLET FINGER

Violent extension of the distal phalanx of a finger may
cause the msertion of the extensor tendon with a piece of
bone attached to be sheared off  This enuses loss of poner
of extension of the distal phalanx, and flexion deformity
results

The condition 15 treated by wmmobihisation of the finger
in plaster with the distal phalanx hyper-extended and the
muddle phalanx flexed This produces relaxation of the
distal part extensor tendon and allows the bony fragments
to come 1n contact (Figs 179 and 180 ) Immomhsation
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TENOSYNOVITIS

Tenosynovitis occurs chiefly 1n the forearm 1n the
abductor pollicis longus and extensor polliers longus and
brevis tendon sheaths In the leg the tendon sheath of the
tibialis anterior 1s usually affected The condition follows
excessiy e use of the affected tendon and 1s charactensed by
marked pain 1n the forearm when the wnist and thumb are
moved. Exammation reveals some swelling of the tendon
sheath associated with tenderness and crepitus on passive
movement of the wrist The condition usually subsides with
absolute rest provided by immobilisation of the forearm and
hand n a plaster-cast for threc weehs Any septic focus
especiallv gonorrhoeal vesiculitis and prostatitis, 1s sought for
and treated

CHRONIC TENOSYNOVITIS

A chronic form of tenosynovitis may occur due to
tuberculosts or svphilis  Syphilitic tenasynovitis resembles 2
persistent subacute tenosvnovitis and 1s treated by general
antisyphilitic remedies

Tuberculous tenosynovits 15 associated with considerable
sweling and thickening of the tendon shenth  There 1s
usually a serous effusion into the sheath and fibnnous loose
bodies are often present, the latter bcmg known as melon
seed bodies because of their appearance The flexor tendon
sheaths at the wrist are most commonly affected forming
diffuse fluctuant swellings 1in the palm and forearm above
and below the wrist joint

Treatment consists of general measures to improve the
patient s general condition, 1n many casecs sanatorium treat
ment being advisable Local treatment ghould be conserva
tive at first, the hand and forearm being immobilised 1n a
plaster cast for at least sx months in order to provide
adequate rest to the tendon sheaths  If conservative methods
fa1l the sheath may be opened the granulation tissue and
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cxample s disloeation of the peroneat tendons from the groove
bchind the lateral mnlleolus, producing pam and swelling
and difliculty 1n walhing  If untreated the disloention tends
to reeur with increasing frequencey nnd ense

Imitial treatinent should mm at resting the tendon until
the sheath becomes fixed agnin i the bony groove  Firm
strapping of the remon of the Bonv groove with rest and
rehef from weight bearing for ten day s, will often restore the
tendon to normal  Reeurrent cases need operative mensures
to anchor the tendon in the groove using part of an adjacent
tendon as a sling or by deepening the groosve for the tendons
After operation, the himb 1 immobilised 1 o walking plaster
for four weehs

NEOPLASVMS OF TENDON SHEATHS

Neoplasms of tendon sheaths are rare  They mny re
semble the pont cell tumours of bones or they may consist
of fat or blood vessels They are treated by exeision
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for four weehs 15 required If the deformity shll permsts,
operative fixation 1s performed followed by 1mmobilisation
n plaster as for the conservative method

Fic 179 —* Mallet * finger Fia. 180 —* Mallet ™

Note reduction when the dis fAnger plaster applied.
tal phalan s hyper-extended More hvper-extension
and the proximal phalanges of the distal phalanx §s
are fexed usmally required than

s shown.

TRIGGER FINGER (STENOSINC TENDO VAGINITIS)

Tngger finger 15 a condition where there 13 interference
with the movement of the finger at one deflnite position of
the finger When o certan degree of flexion 1s renched
active movement 18 arrested, but passive flexion cnuses &
sudden releasc of the finger and the active movement can
be completed It 15 due to n constriction of the tendon
sheath which may result from imtation caused by over
activity of the tendon or from trnuma

Relief 15 obtamned by operative division of the con
striction under local anaesthesia  Active movements of the
digit are continued immediately after operation

DISLOCATION OF TENDONS

An uncommon affection of tendons 1s dislocation of a
tendon from 1ts bony grooc as a result of trauma. A common
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exnmple 1s disloeation of the peroneal tendons from the groove
belind the Iateral mnlicolus producing pain and swelling
and difficults in walling  If untreated the disloention tends
to recur with inereasing frequency and case

Imtial treatment should mm at resting the tendon until
the sheath becomes fixed apam in the hony groove  Firm
strapping of the remon of the bony groove with rest and
rehef from weight beanng for ten dove will often restore the
tendon to normal  Liecurrent cases need operntiye mensures
to anchor the tendon m the groove uang part of an adjncent
tendon as a shing or by deepening the grooy c for the tendons
After operation the himb s immobilised in a walking plaster
for four wechs

N\EOPLASMS OF TENDON SHEATIIS

Ncoplasms of tendon sheaths arc rare  They may re
semble the mant cell tumours of hones, or they mas conust
of fat or blood vessels They are treated by exesion



CHAPTER Ix
CONGENITAL DEFORMITIES
CONGENITAL DISLOCATION OF THE HIP

ONCENITAL dislocation of the hip consists of a
partial or complete displacement of the hend of the
femur from the acetabulum, and 1s the commonest
of all congemital dislocations It 1s often bilateral and occurs
more commonly 1n girls It 1s duc to mal development of
the acetabulum The acetabulum 18 more shallow than
normal, and 1ts posterior and upper Iip 15 defleient At first
the femornl head 15 normal but later becomes small and
atrophic, and 1s associated with some degree of coxa valga
The capsule of the lup Joint 15 thichened and elongated and
usually has en hour glass constnction The abductor and
adductor muscles are shortened and are a souree of difficulty
during reduction
Symptoms and signs —The child may be brought for
opmon duning infancy because one limb appears longer or
better developed than the other If the child has walked
e lmp or waddhng lurching gait will be noticed. On
examination, the patient will be seen to have a promnent
lordosis and seohioms and a prominent great trochanter on
the affected mde If the dislocation s bilateral there 1s
evident widening of the perineum and the legs appear to be
short for the mize of the body (Fig 181) Measurements of
the limb reveal shortening on the affected side the great
trochanter lying above a line drawn from the 1schial tuber
osity to the anterior superior spine (Nelatons line) The
movements of the hip are usually painless and are hmited
only 1 abduction and external rotation Flexion of both
hips and knees to approxuumately 40 will show the affected
Lnee to be lower than the sound imb X\ ray examnation
will reveal the presence of the dislocation and the deformed
acetabulum but the fact thot the head of the femur s
)
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cartilngnous 1 infants provides some difticults 1 dingnoss
{Fig 182)

Treatment —The ann of trentment s to reduce the dis
locntion carly  when the tisues are pliable  and hefore
wrreparnble defornuty has developed following walking If
the dislocation s reduced early there 18 a pood chanee that

(a)
Fia 181
{a) Old relapsed bilateral congenital distocation of the hips.
Note the p of the troch ic region the

wide perineum and exaggerated lordosis,
®) l;terul view of the same patlent, slowing Incremsed

the acetebulum will develop along more normal lines and
proside a stable sochet for the head of the femur When
the reduction has been accomplished 1t must be maintained
and this 1s usually obtmined by immobilisation n plaster
For infants who have not borne weight on the legs, 1m
mobilisation of the hips in abduction may be obtmined on
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graph of congenttal dialncation of the hip.

Fia. 182a.—\ ray photograph of congenital dislocation of the bip.



CONGINITAT DI FORMITIFS 205

a Putti mattress (Ing 187) which often allows reduetion to
occur nnd the acetabulum to devclop and form a stable joint
Caret scen under fonr years of age nre reduced by Lorenz's
mantpulation under general annesthesin additetor tenotoms
womehimes betng neeessars before this ean be accomplished
If the reduction is suceessful, the hamstring museles arce
taut and cause the hnee to be flesed to 90° "\ rav examina
tion 1 made to venify the reduction A plaster enst 1s then
apphied with the Jegs Tully
abducted and exterually
rotated and fleved to 00°
enclosing the pelvis and both
legs to the knees  Some
surgeons contmue the plaster
below the knee  The nuthor
prefers not to cnclose the
hnee a8 hip rotation can
then occur It is important
that the plaster be hept dry,
otherwise cracking will occur
and allow re-dislocation  To
avoid this, the child should
be placed on a frame with
the legs supported to prevent
severe rotation strain at the
hips A watch should be
kept for pressure sores on
the medial and postertor ns
pects of the hnees (Figs Fio 183.—Puttl matirese used for
184 and 183 ) Older cluldren freatment during infaney
nre encournged to bear weight on the himbs and to use
the [egs by sitting nstnde a scat on wheels, such as n
kiddie-car *  Passinc and active knee excrcises are per
formed the taut hamstrings receiving passive stretching
The hmbs are maintatned in this position for 7-0 months
und then the east 13 removed and the stability of the reduction
tested If the reduction 1s stable the child 1s left without the
plastercast and allowed to bear weight. Some surgeons
prefer to gradually reduce the degree of nbduction and
external rotation every three months, finally removing the
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plaster at the minth month If the reduction 18 not stable
further immobilisation 1s necessary  In some cases an osteo

Fia 184 —Bilateral congenital dislocation of the hip joints after
reduction and application of the plaster-cast.
tomy may be necessary to correct cxtreme anteversion of
the femoral nech
If the child does not come under treatment until 1t 1s

QS%@
e\

Fic 185 —A nursing frame {s invaluable for preventing sofling and
and crumbling of the plaster

over four or five years of age the tissues are too contracted
and ngd to allow manipulatin e reduction and open operative
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reduction 15 required  The samie operation will be tieeessary
for vounger cases when mampulntion has faded a con
stiction of the clongated eapsitle or adheston of the capsule
to the acctabulum bemg the chicf canses of this  After
reduction the hip s mumobilised n< nfter the elosed reduction
and sinular after trentment gven

If the acetubulum does not devdop suflicianthy  to
allow the reduchion to be stable a shdf of bone
made to deepen the sochet bone bemng levered down
from the ilum and supported by a bone graft (ki
180) After the operation  the hip amd pelvis are ym

=S

s O
R Pu Cauh w wy

> A

k1o 180 —* Shell ™ operntlon fur congenital dislocotion

of the hip wung bone grafty from the illum  The gmft

provkled a roof to the acctabulum and 3o Improves
atability

mobilised 1m a single plaster lup <pien for three months
After removal of the plaster lup exereises and re-eduention
of walking are commenced

Eighty per cent of patients suffering from o congenitnl
dislocation of the hip can be cured and the magonty of
these will need consernative measures only

CLUB-FOOT (CONGENITAL TALIPES)

Club-foot ncludes talipes equino-varus and tahipes
caleanco-valgus, nnd 19 often associated with other

congenital defects, such ns spma bifida  elub-hand and
hydrocephalus
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CONGENITAL TALIPES EQUINO Y ARUS

Congenutal tolipes equno-varus 15 o deformity which has
four elements, and of these, three are invariably present

(a) plantar flexion of the
ankle and forcfoot

(b) adduction of the fore-
foot

(¢) inversion of the foot

(d) medial rotation of the
tibia

The latter 13 not always pre-
sent. Two main theories of
causation are held at pre-
sent  Dems Browne s theory postulates that excessive intra
uterine pressure 1 the cause of the deformity Brochman
however maintams that there 1s an aplasia of the talo-
navicular jomnt smimular to that in congemtal dislocation of
the hip followed by contracture of the muscles and liga
ments on the medial mde of the foot. In neglected cases
there 18 shortening of the soft tissues on the medial and
plantar aspects of the foot, and deformuity of the astragalus
and caleaneus Calloaities develop on
the outer nde of the foot because of _
the wrmitation due to body weight o
being borne there
Treatment.—Diagnosis should be | 7/ %, - \_jl
made at birth and treatment com v
menced immediately Manual cor
rection of all the clements of the S ———
deformuty should be performed damly
for the first fourteen days (Fig 187) ric 188 ADenl‘:Mer::
the foot being forced into extreme tallpes splint
dorst flexion, abduction, and eversion ;Ef{::u '2;?: {m
The foot 1s then fixed on a Denis wide with felt stripa.
Browne talipes splnt. (Fig 188)
The foot piece is wedged laterlly with felt (Fig 189) and
the foot strapped to 1t with zine oxide strapping or elasto-

Fio 187 —)lanipuolation of the foot
for talipes equino-varus.
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plast proteeted v felt or It (Fig 190) The side prece
1s then strapped to the outer oide of the leg therebs correcting
the imversion The feet are
then fixed to the cross bar of
the splint with ench foot ex
ternally roiated at an angle
of 90° with the samttal plane
when hoth feet arc afTected
and at an angle of 20° and
90 1f only one foot 15 allected
(Fig 101) The advantage of
the sphnt 1» that muscle tone
t» muntamed and correction
abtamed by the child hiching

Fio 180 —A\pplicatint of Ilenbs
Brown splints. The right foot hox
been fiacdd to the footplate which [
shown attaclied to the crossbar  In
practice one splint [v upplied to each
ke before fixing Into the erosshar
Note the felt wcdging on the lateral
napeet of the splint and note the
pondtion of the vertleal part of the
splint.  When the latter i Nixed to
the leg the foot b pulled Into

Fia 190 -—Denls Drowne splint applied
for bilateral talipes equino-varur, The
vertical portiors of the splints have
been strapped to the legy bringing
the feet Into everalon The crombar
ts then applied and the fert deviated
180 to each other #o correcting the
varus deformity

in the splints  Removal of the
splints 15 required weekly for
further manmipulation  After
nine months treatment Fio 191 —Bliateral talipes equino-
special open toed boots are il

fitted to the splints (Fig 182) and, after twelve months
the splints can usually be dispensed with provided the
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correction 19 maintamed A night splint 15 wom for
a further 9-12 months (Fig 198) to aid maintenance of

r-'—" - - AT e e ]

T e ———————

w —

Fi¢ 192 —Denls Browne open toe boots fur later stages of treatment

Fia 183 —Denbs Browne
night splint for talipes
equino-vans,

of talipes.

correction  Hepeated manipulation
and immobtsation mn plaster-casts s
a method favoured by some surgeons
In this procedure, the plaster-cast
should come above the knee, with the
knee flexed to mamtain full correction
In late untreated cases manipulation
with a Thomas wrench br Denis Browne
nutcracker vice 13 required followed
by treatment with plaster-casts or
Dents Browne splnts, as for earlier
cases  Peruistent cases may need an
operation to divide the contracted
tissues on the medial aspect of the foot
and to divide the contracted capsule
of the talo-navieular joint-  (Brock
man s operation )



CONCINITAL DI TORNMITIES 1

tdvanced and relapsed casex need operntions on the bones
of the foot to correet the deformity s soft tissue operations
will not give suflieient eorrection or allow anv eorrechion
obtmned 1o be mamtamed  Wedges of bone are removed
«a as to produce an arthrodess of the mid taral and sub
astragalond joints and correction of the defornty  (Fig 104)
The operntion 1 not performed licfore the age of twehve
beeause of the eartilagmous nature of the taral bones
before that time  After operntion the foot s immobilised in
a well padded plaster 1n the correeted posibion for 14 davs
This plaster 13 then changed  the sutures removed and a new
cast applied using no padding It 15 retained for 3 months

(@) )
Fia 191 (a) anl (b) —1temult of tHple mrthrodeshs for advanced
neglected talipes equino-varus,

All cases need prolonged supersision 1f relapse 15 to be
prevented

TATIPES CAICANFO VAICUS

Talipes enleanco valgus 18 n defornuty where the foot 19
fixed 1n eversion dors fleion and abduetion  Treatment
consists of repeated stretchings by the mother and masscuse
bungng the foot wnto plantar flexion adduction and m
version te equino-varus  The mother is instructed to hold
the fect i this position whilst the child 15 feeding and to
perform the mampulation thrice dmly  These measures are
often sufficient for mild cases Severc cases need repented
mampulations and 1mmobilisation 1 plaster in full corree
fion  \When the correction ean be mamtamed manipulation
ts stapped and mght splints only are worn
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correction 13 maintained A night sphnt 1s worn for
a further 0-12 months (Fig 193) to aid mantenance of

F10 192 —Denls Browne open toe boots for later stages of treatment
of talipes.

correction  Repeated  mampulation
and 1mmgbilisation n plaster-casts 19
a method favoured bv some surgeons
In this procedure, the plaster-cast
should come above the knee with the
knee flexed to mamtain full correction
In late untreated cases manipulation
with o Thomns wrenchbr Denis Browne
nuteracher vice 1s required, followed
by treatment with plaster-easts or
Dems Browne splints as for earler
cases  Persistent enses may need an
operation to divide the contracted
tissues on the med:al aspect of the foot
and to divide the contracted capsule
Fia 103 —Desls Browne of tho ta]o pavieular joint  (Brock

¢t splint for talipes
e c:::mr:o-unu. man s operation }
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tdvanced and relapaed cnses need operntions on The hones
of the foot to earreet the dcfornnty  ns soft tissite operations
will not give suflicient correction or allow am correction
obtamed to be mamntamed  Wedges of bone are removerd
<0 ns to produce an arthrodess of the nud tarsal and «ub
astengnlord Jomts and eorrection of the deformity - (Fig 101)
The operntion s not performed before the nge of twelve
beeause of the enrtilamnous nature of the tarsal bones
before that time  After opemtion the foot 1s immobilised in
1 well padded plaster i the correeted pesition for 14 davs
This plaster 1s then changed  the sulures removed and nonew
cast applied using no padding 1 s retained for 3 months

(n)
Fia 194 () and (b) —1tlesuilt of triple wrthrodests fur adynneed
neglected tallpes equino-vanus,

All enses need prolonged supervision f relapse 19 to be
prevented

TATIPES CATCANFO VAT (US

Talpes caleanco-valguy 1s . defornity where the foot 15
fixed 1n eversion dorst flexaion and abduction  Treatment
consists of repented stretehings by the mother and masseuse
bringing the foot mto plantar flexton adduction and n
version 1 e equino varus  The mother 18 instrueted to hold
the feet 1 this postion whilst the child is feeding and to
perform the manipulation thrice daily  These mensures are
often suflicient for mild cases  Severe enses need repeated
manipulations and ymmobilisation m plaster m full corree-
tion  \Vhen the correction ean be mamntamed manipulation
1s stopped and might splints only are worn
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For old untreated and relapsed cases operative trentment
13 necessary  This may consist of a form of triple arthrodesis
or Whitman s astragnlectomy (talectomy) In the latter
operation the astragalus (talus) 1s excsed and the tibia and
fibula displaced forwards to fit into sockets cut in the cubord
and navicular so that the body weight 1s borne over the
centre of the foot. (Fig 195) After operation the leg 1s
mmmobihised 1 plaster for three months, and then mobilisa
tion and walking exercises com

menced

CONGENITAL HIGH SCAPULA
(SPRENGEL’S SHOULDER)

Congenital high scapula consists
of a permanent elevation of the
shoulder and 15 often associated

~“——————————— with other congemtal deformities,
Fio 193 —Diagrmmmatie re-  especially errors of segmentation of
Fresentation “m";’;"‘:‘; the vertebral column, ¢ g the pre
foot is pushed bmckward so Sence of a cervieal b or absence
that the tibda and line of welght  of vertcbrae. The scapula 15 eb-
bf‘ﬂ“gublfm":; ‘:‘:):‘Ph“‘d normal 1n shepe, being broader and
more curved than usual It 1s
often attached to the vertebral column by bony or fibrous
bands and many muscles of the shoulder girdle are absent.
Chinicallv there 15 absence of full abduction and elevation of
the arm because the seapula does not rotate
Treatment.—Operative treatment 18 himuted to dividing
bony or fibrous bands 1n order to improve shoulder moyement.
Anyv attempt to place the scapula mn the new posthon 1s
usually followed by relapse and the brachial plexus may be
stretched and damaged when the scapula 18 Jowered

CONGENITAL SHORT NECK (BREVIGOLLIS)

In congenital short neck there 1s reduction 1 the number
of cervical vertebrae  3any of the vertebrac present are
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nbnormal sy nostosts and non funian of the spinous processes
bemg common  There is often torticollis and neekh move
ment 15 restricted  The condition 15 not amenable to any
treatment but should be differentinted from torticollis and
Pott s discase, which respond to trestment

CERVICAL RIB

The nbw are developed from the costal processes of the
vertebrae the fint mb normally ansing in association with
the first dorsn) vertebrn  Oceastonallt the eostal process of
the seventh cervieal vertebrn enlarges to form an necesson
b forming a cenvieal b The enlargement mav conwist of
a complete b or an almost complete b the bone bemng
continued to the firat nb by a fibrous band  Another variets
ts where the nb projeets just bevond the transyverse process
The first dorsal and eighth cervieal nerves and subelavian
artery are stretched over the process Mot all cervieal ribs
cause svmptoms, and when syvmptoms are present they do
not develop until the sccond deeade A debilitating illness
13 often o precursor of the onsct of sy mptoms muscle weakness
allowing the shoulders to droop and so increase the stretehing
of the brachial plexus and subelavian artery  Frietion of
the artery and nerves over the mb eauses a friction neuritis
of the sympathetic and penpheral nerves  Thus vasospasm
follows causing pain numbness and tinghng which radnte
down the arm, and reduction mn the volume of the pulse on
the affected mde. The pressure on the lower cord of the
brachial plexus Jeads to wasting and weakness of the lumbn
cals and interosser and muscles of the hypothenar eminence,
cousing o claw hand  An X rny examination will reveal the
presence of a b but the seventy of the symptoms does not
correspond with the size of the b

Treatment.—Treatment is only required 1n the presence
of symptoms In early cases with mild symptoms physio-
therapy should be given to the shoulder muscles to remove
any drooping of the shoulders With persistent symptoms,

operation is undertaken  The condition s reliev ed by divimon
13
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of the sealenus anterior tendon which holds the nerves and
vessels firmnly agninst the mb  occasionally excision of the mb
1S necessary

-

TORTICOLLIS

Torticollts 15 a deforrmty characterised by lateral m
chnation of the head towards the shoulder with torsion of

A ——
Fic 180 —(ongenital torticollls

the neck together with deviation and hemiatrophy of the
face The occiput deviates towards the shoulder (Fig 106 )
It1s due to

(a) developmental defects m the sterno-mastoid muscle,
or shortening following a birth injury to the muscle
This 1s the common congenital type

(b) Brevicollis 15 often associated with a tortmo]]ls. the
rotation being due to vertebral defects

(¢) An acute form 18 found 1n infections of the neck It
disappears when the cause 15 ehminated
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{d) A prralvtic form occurs injury of the ncetssory
nernes

(¢) A spasmodic tipe which ocenrs chuelly in ndults v n
spasmadic Uie, and 15 usunlly poychogenie m ongan

CONCFANITAI TORTICOITIS

Congemtal torticollis 15 often vnnohiced by the parent
until the child is 7-8 vears of age but the defect has heen
present sinee birth - Tt 1s noticed at this pertod of Iife beeause
rapid growth 1s oceurning and the defect beconmes aceentunted
It 15 thought that a birth mjury eanses o hoematomn and
some 1schaemin in the sterno-mastoid musele  This organises
and fibroses like n Volkmann’s 1schremie contracture

The head 15 alwavs rotated from the affected side and
laterally deviated towards it The vessels and cervieal
fascia and the sterno-mastord of the affected side arc con
tracted and taut  The affected side of the face 1s smaller
than the opposite side nnd the shull seems to be twisted o
that the frontal eminence on the affected side 1s flattened
and the occipital region 15 more promunent.  This 18 known
as scoliosis ecapitis  There 1s o compensatory  doranl
scoliosis

Treatment.—In early very mild enves mampulation and
exercises will give a satisfactory correction but after the age
of 2-3 \cars, operation 1k indiented  Subeutancous tenotomy
or open tenotomy of the sterno-mastoid ean be performed
Each method gyes good results  The author prefers the open
method as this allows division of tight bands of fascia in
addition to the sterno-mastoid which 1s impossible with the
closed miethod  TPost operative treatment consists m 1m
mobihising the head and nech with sandbags or n a plaster
cast 1n the over correeted position until the sutures are
removed after which activ e and passiy e exercises are practised
and deep massage given over the tenotomised aren  Ifend
suspension ten mnutes dmly 18 a valuable addition to treat
ment Remedial exercises are necessary to md correction of
the geoliosis and orthoptic treatment may be needed ax the
¢ve muscles have become accustonied to mamtaiming the
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visual axes parallel when the head was deviated, and the
normal muscle balance of the eyes will have been altered

CONGENITAL ABSENCE OF THE RADIUS

This deformity though rare, 1s the commonest cause of
club-hand It is often associated with other congenital
defornuties, such as cleft palate, hare hp nnd congemtal

)]

s AN

¥1a. 197 —Principles of ireatmest of coongenital

absence of the radhm. The bowing of the ulna {s cor

rected by osteotormy The Jower end of the ulna fs

sharpened and inserted into the socket beft after excivon
of the semitunar

club-foot. The whole of the radius 1s usually absent. The
ulna is thich and curved, with its concave aspeet towards
the lsteral mde of the arm  The thumb 1s often absent,
together with the carpal bones and extensor muscles on the
radial side of the hmb  Flexion and deviation of the wrnsts
to the radinl side 15 usually present.

Treatment 13 operative  Many operations hsve been
devised to correct the defect  The prineiple 1n all operations
is to correct the bowing of the ulna and to fix the ulna to the
carpus, cither by mnserting 1t into a gap n the carpus or to
prevent radial deviation at the wnist by a graft fixed to the
ulna and the radial aspect of the carpus (Fig 107 )
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SYNDACTYLISM (WEBBED FINGERS OR TOES)

Svndnetylhism 15 a deformuty where two or more fingers
or toes are fixed together  The connection between the
fingers or toes vanes from a thin web of shin to thick bons
fusion

Treatment 1~ by operntion  Tlus should not be performed
before the patient 1s five vears of age unless defornuty s
increasing  Before this age the parts arc too small to give n
satisfactory result to operation At operation 1t 1s important
to reconstruct the normal doral nelntion of the web
This 1 done by using skin turned up from the dorsum or
by using free shan grafts  After operntion, exercises and
occupationnl therapy are necessany to edueate the hands.



CIIAPTER X\
AFFECTIONS OF THE EPIPHYSES

I EPIPHYSITIS (or OSTEOCHONDRITIS)

of an cpiphysms where derangement of the normal
gronth of the bone occurs It develops 1n chuldhood,
and no definite cause can be ascribed to it.  There 1 usually
a history of shight trauma and 1n some cases, there has been
some recent cvidence of infeetion in another region of the
body Each cpiphysis has a definite age period when 1t 1s
prone to be affected
The sympioms are 1ery similar whatever the site of the
affecction  The onset 15 gradual, with vegue pain 1n the
affected joint  There 1s mitation of movement on exammna
tion of the joint, and a imp can be detected when the lp or
knce are affected There mav be some sweling over the
affected joint  An X ray examunation reveals a fragmenta
tion of the epiphyseal hine while the epiphysis itsclf 1s denser
than normal fragmented flattened and irregular Heahng
often occurs spontaneously without treatment, leaving some
permanent deformuty of the epiphysms  Treatment aims at
relicving strain on the epiphysis and prevenfing or correcting
deformity until spontancous healing occurs

OSTEOCIIONDRITIS 1s o non inflammatory affection

(a) OSTEOCHONDRITIS OF TOHE HIP
(PERTIIES DISEASE)

Perthes disease usunlly commences when the child 1s
about six or scven years of age, and affects the hend of the
fernur and, on rare occasions, the acctabulum The history
15 one of gradunl onset of pain m the hup this usually being
a vague ache which may be referred to the knee It
accompanied by a feeling of tiredness and a Iimp  VWhen
exammed the hip 18 found to be held n shght flexion and

218
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addnction due o musele spasm and there ts restretion of
abduction and external rotation movements  The other
joint moyements are not affected thus serving to distinginsh
the condition from tubereilosis of the hip where all move
ments are restricted  Spontancous healing oceurs e 1}-2
vears but there 1s sonie rewdual restrichion of mosement
(Fig 108)

Treatment consists of confinenment to bed with immolnhsa

F1a. 103 —\ ray photograph of Perthes disease of the hip
showing frugmentation and condensation of the epiphvils of
the head of the femur

tion and traction applied to the hip in a position of abduction
Authonties differ on the period of immobilisation and traction
necessary  varving from 1-12 months  There appears to be
good evidence that prolonged traction does produce hetter
results  When there 15 \ rayv evidence that the lesion 1s
healing as seen by reduction in densits and fusion of the
fragmented epiphy sis, the chitld may be got up with a walking
caliper thus allowing non weight beaning movements  This
1s worn until the femoral head 13 completely reconstituted
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(b) OSTEOCHONDRITIS OF TIIE UPPER TIBIAL
FPIPHYSIS (0OSGOOD SCHLATTER'S DISEASE)

The upper tibial epiphysis may be affected between the
ages of 13 and 15 The patient complains of pain on passive
flexion and active extension of the knee joint, situated over
the tibmnl tubercle Treatment mims at preventing stramn on
the epiphysms caused by excessive flexion of the knee until
healing 1s complete This 1s obtained by applving a plaster

Fio 109 —\ my photogmph of hohler s discase of the tarwl
scaphold.

cast from the grom to 2 in above the malleol: at the ankle,
and ellowmng the patient to walk  Eight or ten weeks
immobilisation 15 usually sufficient.

(¢} OSTEOCHONDRITIS OF THE TARSAL SCAPHOID
(KOHLER § DISEASE)

The tarsal scaphoid may become the site of osteo-
chondntis, and usually occurs when the child 15 3-8 ycars of
age. The chief complaints are aching a burning sensation,
and tiredness of the foot Spasmodic flat foot may be
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present N\ v examuination reveals narrawing of the bone
together with fragmentation and increase in denwty
(Fig 100)

Treatment consists of immobilisation of the foot in plaster
for o mmimum penod of three months  After removal of
the plaster the child is allowed to walk in shoes which have
Thomas heels (1ede tnfra)  The latter afford support to the
seaphowd

(d) OSTEOCHONDRITIS OF THE 0% CATCIS
(SEVFR S DISE ASE)

The epiphvais on the postenor aspect of the os calers
may be the site of osteochondrtis the disense appeanng
between the ages of 8 and 11 The chief complaint 15 pam
and tenderness of the heel It is treated by immobilisation
of the leg 1n o plaster east extending from the toes to the
mid thigh with the foot in shight equinus  Veight beanng
13 not alloned  After three months the cnst 15 removed

sponge rubber pads fixed i the heels of the shoes and weight
hearing commenced

(¢) OSTROCHONDRITIS OF THE SPINE
(SCITIEUERMANN S DISkASE)

Vertebral epiphymitis affects adolescents  produemng a
gradually increasing hyphosis and vague bachache The
patient should be immolnhsed on a Whitman frame or
plaster bed with the spine hyper extended 20 as to correct
the deformuty  Traction may be neeessary 1f muscle spasm
13 severe  After 3—4 months the patient may be allowed up
and a spinal brace fitted, and exercises miven to develop the

spinal museles The broce may be disenrded after wearing
for 12-18 months

II COXA VARA

Normally the femoral neck makes an angle of 120°
with the shaft of the femur If this angle is reduced coxa
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vara 18 said to be present (Fig 200) It may be caused by
rickets fracture tuberculosis or ostcomyelitis affecting the
head or neck of the femur, or Perthes disease, but 1t 18 more
commonly due to slipping of the epiphysis of the head of
the femur The epiphysis separates from the nech of the
femur and rotates so as to face backwards and downwards.
If not treated the epiphysis unites in this positiop, causing
coxa vara The lesion affects boys more than girls, and
occurs most commonly between the sges of 10 and 12
A history of trauma may be clheited, but often this 1s
completely absent.

The deformuty causes & hmp and restriction of abduction,
internal rotation and flexion of the hip-joint. Adaptive
shortening of the abductors and adductors follows, thus

7+ (=

COXA YARA COXA VALGA
Fia 200 —Defects of the femorul neck-shaft angle.

mcreasing stiffness and limitation of movement  Vague pain
18 expentenced n the hip and thigh while measurements of
the legs reveal the presence of shortening in the affected leg
due to the decreased angle between the femoral shaft and
neck  Scohosis and compensatory genu valgum and flat
foot are common accompamments of the deforrmty
Treatment —IVith early cases of shpped epiphyns re-
duction can usually be obtained by traction on a Jones
abduction frame with the legs in the neutral position betsween
abduction and adduction both limbs being bandaged to the
frame The affected imb 1s then gradually abducted Re-
peated X ray examnation 1s used to control the degree of
reduction, and when full reduction has been obtained the
traction 1s maimntained for a further month A walking
caliper 18 then fitted and worn for twelve months  Some
surgeons fix the epiphysis with a Smith Petersen nail after

reduction
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If the epiplyscal xeparatron has healed i the dusplaced
posttton and for other types of coxa var a sub trochantenc
osteotoniy 1y perforined to correet the deformity nnd the
shortening

Old neglected cases devclop osteo nrthnlis of the hip
jomt and this must be treated



CHAPTER XI
PERIPHERAL VASCULAR LESIONS

AIN m the éxtremities may be due to penpheral
Pvascular disease  and the disordered locomotar

function which results may cause the patient to
seek the advice of an orthopaedic surgeon.

OBLITERATIVE VASCULAR LESIONS

The obliterative type of vascular affections which one
encounters most commonly are Buerger s disease (thrombo-
angutis obliterans) and arteriosclerosis  They affect the
lower limbs more commonly than the upper and are char
acterised by the appearance of pain during moderate exercise,
which 1s rehieved by rest. The pan 18 due to deficiency of
the blood supply to the muscles The himb may be oedeme
tous and discoloured when dependent, and subject to re
current attacks of phlebitis Embol: mey lodge i the
narrowed blood vessels resulting in pamn anaesthesia, and
pallor below the level of the vascular block Gangrene of
the penipheral parts of the hmb may supervene because of
the defective blood supply if the collateral circulation does
not diate sufficiently to mantan 1t. Buergers disease
occurs 1n young subjects and 1s slowly progressive, the lemons
often culminating 1o gangrene There 1s often an element
of vasospasm present, and 1f this can be alleviated, the danger
of gangrene may be averted Artenosclerosis occurs mn older
subjects and 1s associated with very lttle vasospasm

Treatment.—Firstly one uses measures designed to mm
prove the general and local circulation  This may be obtained
by wnjections of TAB vaccmne or colloidal sulphur A
more prolonged and repeated effect may be obtained by
means of a passive vascular exerciser which produces vaso-
dilatation by means of alternately compressing and exposing
the hmb to a vacuum Buegerl excreises t.e alternately
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rmsing the imb until pallor appenrs and then allowing it to
e dependent until it beeomes congested followed by resting
the limb 1n 1 honzental position for five minutes nre practised
dauilv  Intravenous infusions of plasma or secrum hase
recently been shown to have n henefietal cffect

The patient 15 instructed in the proper care of his feet
n order to prevent abrasions, cuts, and septic entlositics and
corns  He should wash the feet datly apply surmeal spint
and then Innoline to avend scaling Warm woollen sochs
shonld be worn  which should be changed daily  and bed
sochs worn at might (ocod fitting shoes are essentinl 10
order to avoid abrasions and eallosities

If there 1« <ome vasospnsm present, the surgeon may
attempt to remove 1t by perfornung a syvmpathetie ganglion
ectomy thus removing the vasoconstrictor nfluence of the
autonomic nervous system which improves the collaternl
blood supply A similar effeet can be obtained by destroving
the ganglin by imjecting them with 00 per cent aleohol
Amputation 1s necessary when gangrene has superyened

THE VASOSPASTIC I LSIONS

The vasospastic tvpe of perpheral sascular disense 14
exemplified by Raynnud’s disease  This condition 18 char
actensed by the appecrance of paroxysms of vasospasm
whereby the extrermities of the affected hmbs become first
pallid then cyanosed and then red the latter stage being
accompanied by extreme pamn  The paroxysms last for a
varving period of a few mnutes to a few hours Cangrene
15 very likely to follow frequent and prolonged attachs.

The condition may respond to sympathetic ganglion
ectomy  which removes the clement of vasoconstriction



CHAPTER AII
THE ORTHOPAEDIC SURGERY OF PARALYSIS
ANTERIOR POLIOMYELITIS

systeme infection with an organism belonging to
the group of filtrable viruses the brunt of the in
fection being borne by the central nervous system. The
orgarusm enters the nasopharynx, being carrted to man by
flies, dust, and human droplet infection. The disease s
commoner 1 the late summer, and often assumes epidemic
proportions  Chuldren between the ages of 2 and 4 are most
commonly affected by the malady but adults are not immune
The infection causes haemorrhage and oedema sround
the anterior horn cells 1n the regions of the spmal cord
affected, destroying the cells and leading to flaceid paralysis
of muscles supplied by these cells Pyrexia, pamns in the
Lmbs nech ngidits headache, and gastro-intestinal symp-
toms are common systemic mamfestations of the severer
forms of the disease. Milder forms are more common 1n this
country the usual lstory in such cnses being the sudden
onset of paralysis of one or more muscle groups 1n an appar
ently healthy child or following a catarrhal infection de-
scribed by the parents as  influenza
The paralyms may be farrly widespread at first, due to
oedema, and 18 maximal about the second day of the disease.
Recovery from the paralysis occurs to a considerable extent
with subsidence of the ocdema, leaving partial paralysis or
weakness of groups of muscles  Bladder paralysis may occur
but usually recovers Paralysis of the diaphragm and nter
costal muscles nceds special treatment in some form of
artificial respirator such as an  1ron lung 10 order to
maintain respiration and hfe  The affected muscles are
tender to pressure m the early stages, while atrophy begins
within the first week. These changes are associated with
loss of the deep reflexes in the affected muscles nnd the
e

3' NTERIOR poliomyeltis 15 the result of n general
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presence of the reaction of degenerntion The latter pheno-
menn comprises abeenee of contraction when the musele 1
stimulated by a farndic or intermittent current a sluggsh
reaction to galvanie or continuous current stimulation and
a reversal of the polar formula  \s the posterior horn cells
of the spinal cord arc not affected by thenfectton anacsthesia
1s never present

Despite the abeence of <ensony lestons trophue changes
appesr later the commonest tvpe bemg chilbluins and
blucness of the imbs  Retardation of growth of the mb
15 a frequent accompamment of poliomn chitis and s probably
a trophie change

TREATMENT
.
Treatment of the general infection 1 usuallv undertaken
m an mfectious disenses hospital and entals administration
of prepared immune serum and peneral measures as for the
treatment of any acute fever
Orthopacdie treatment mims at

1 Muscle rest duning the acute stage 1t 1s important
that this phase of orthopacedic treatment should be
commenced early  before the muscle wasting bemns
t.e 1n the first weekh  Hence the necessity for close
and earlv co-operation between phivsician and
orthopaedic surgeon at the commencement of the
treatment

2 Prevention of deformity  muscle stretching and
fatigue during the acute and convalescent stage

8 When the spontaneous muscle recovery ceases and
this mayv proceed for n period of two vears muscle
tramning and re-education should be commenced

4 Mechanical and surgeal treatment may be necessary
to prevent and correct any residual deformiuties to
reinforce weah muscles or stabilise flaill or unstable
joints

During the acute stage the patient should lie on a plaster
bed or Whitman frame  All paralysed muscles should be
sphinted 50 as to prevent averstretchung by gravity and by
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the overaction of the antagonistic muscles Local heat,
t.e by radiant heat or hot packs, is given to relieve pamn
and tenderness (Fig 201)

During the convalescent stage —This stage commences
after submdence of acute symptoms and tenderness of the
muscles and lasta until spontaneous recovery ceases and the
paralysis 18 stationary This stage lnsts approximately two
vears Treatment, therefore, 15 directed to a1d spontaneous
recovery and to prevent the onset of deformity The latter
entails prevenhon of contractures, correction of disproportion
of muscle balance end defective habit posture and ehmina
tion of the effect of gravity

The patient 18 better treated 1n the rccumbent position

Fia 201 —Immobilisatlon for extenvive paralysty due to acute anterfor
pollomyelitis,

with splinting of the affected muscles 1n order to prevent
shortening or overstretching Towards the end of the
convalescent period the patient may be gllowed up with
some¢ supporting apparatus applied These take the form
of abduction and cock up splints for the upper extremity
walking calipers for paralyms above the hnee side wrons with
drop foot stops for antenor tibial paralyms and raised heel
and strengthened boot tongue for calf paralysis A back
brace should be used in abdominal and spmal musecle
paralyses  (Figs 202 and 208 )

Massage 1s of value 1n restoring the nutntion of the
affected muscles, whilst local heat, hydrotherapy and
galvanism aid recovery

Muscle re-education and non weight bearing exerciges
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diould play a prominent part m the treatment duning the
comaleseent penod and swamming and under water exereises
form an mmportant part of tas

During the remidual stage - Duning ths
stnge mechamenl and surgieal measures nre

undcrtaken

(1) to correet deformtsy
(1) to re-establish musele power
() to stalnlise flail or relaxed joints
m order to restare the function
of the himh

Correchion

of

formitics arc of recent onmn consenvatine
measures such as weight traction wedmng
plasters  mampulations

molnlsation

enves, contrnctures and deformities may be

N
R
Fio 208 —The

patient s fitted with
a double short leg
ron with  drop-font
and Tstmp to pre
vent foot drop and
evendon 80 prevent
ing stretcinng of the
» ak musches.

(ARG

deformaty —1f the de

Fu 202 Anterine

and plaster i o affert

will often suflice  In older ing the right by
cawslng  paralytic

corrected by tenotomies, €Yo, wasting

ard shortening of
the kg The latter
has heen compen
nated for by abdue-
tion of the hip and
tilting af the pelvis
to the right slde

fasciotonues and tendon
lengthening and 1n some
cnses ostcotomics

Careful note of the
possible results of these
operutions on the hmb
as o whole and on the spme 15 taken
before operation s0 as to prevent inerens-
mg mstabihty e g an equinus deformty
of the foot nssociated with a wenk quadn
ceps gives a stable imb as the contracted
calf museles lock the hnee in extension
when weight 15 borne  If the taut
muscles are divided the knee becomes
unstable

Re establishment of muscle powcer n
tendon transference  The aim s to replace
the paralysed musele by a normal one
which can reproduce 1ts action  These

operations are usually wsed as counterparts to stabilisation

operations
14
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Any deformity which 1s present is corrected first Tendons
are selected which have similar power and physiologieal
action to the paralysed muscle At operntion the tendon 1s
madé to pass to 1ts new insertion by a subcutaneous route,
or viz & tendon sheath and the insertion made into bone.
After operation the hmb 13 1mmobilised n plaster for 4-6
weehs until the new nscrtion 18 firm  After removal of the
plaster muscle re-education 1s commenced

The operation of tendon transplantation 1s used chiefly
for paralytic talipes varus, where the tihalis anterior 1s
used to replace the peronen  for quadriceps paralysis where
the sartorius and tensor fascin late are transplanted mto the
patella  and for paralysis of the extensors of the wrist and

=i
Ty O ey

K10 204 —N\anghton Dunn triplo arthrodesds (a) showlng amount
of bone exclsed and joints arthrodesed, (b) the completed arthro-
dess with backward displacernent of the foot

fingers using the flexors carpt radiahs and ulnans and
palmans longus

Stabilisation operations conmist of arthrodeses bone
block operations and the fashioning of fascial shings to
restrict abnormal moyement in flail jomnts The arthrodesing
operations are delayed until the patient 18 10-12 years of
age 1 order to avord epiphvsenl damage and 1n the foot,
to allow sufficient ossification of the tarsal bones to be present
for satisfactory bony union to takhe place.

The arthrodesis operation most commonly performed for
foot paralysis 1s thnt desenbed by Naughton Dunn  For
this operation wedges of bone are removed from the sub-
astragaloid and mid tarsal joints through a latcral ineision
the foot. (Fig 204) The nech of the astragalus 1s shortened
and the head and the scaphoid excised and the foot \hid
backwards so that the foot balances under the tibia  The
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foot and ankle nre immobilised m n well padded plaster
After operation the imb is elevated to correct swelling and
Weeding  The plaster v chanped after fourteen dnve and
the foot moulded 1 good position This enst 1s then removed
after three months and re-edueation cotmmenced

In the upper hmb  deltoid paralvais s the commonest
form of resdnal defee!  Apthrodesis of the shoulder 1 usually
undertaken to correet this the seapular museles then being
responsible for abduction of the shonlder  The operntion
consists of fixing the humerus to the seapula by fracturing
the acromion and clavicle and inserting the raw surfaces
under n hinged hone flap mised from the greater tuberosity
or by brndging the spree hetween the axillary border of the
seapula and the humerus by a tiial hone graft  The shoulder
15 fixed at 60 alxduction 20° flexion and 15° externnl
rotation i means of a shoulder spica plaster and immobilisa
tion mamtamned for three months  Musele re-cduention 15
commeneed after removal of the plaster

Leg Iengthening or shortening operations are sometimes
undertahen for disturbance of growth of n limb when shorten
ing of 2.3 m 1 present

THE TREATMENT OF ANTFRIOR POTIOVYLIITIS
BY SISTFR KFMNMNY § MFTIODS

The orthodox treatment of anteror poliomyehtis given
above 15 based upon the theory that the pain in the hmb 15
of central origin and that rest and immobilisation will allow
recovery of the affected muscles

Sister Kenny mamtnins that the pamn 18 nlmost entirely
vascular in ongin and 19 due to venous engorgement and
spasm with consequent 1schaemia of the paralysed muscles
The vascular stasis 13 demonstrated by the coldness and
cyanosts of the skin

Immobihsation of the paralysed himbs will inerense the
stosis  and ischeemie contracture of the muscles follows
She states that the stage of imtation fx purely an artefact
which can be abolished within two or three days by frequent
passice movements and hydrotherapy  Associnted with the
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Any deformuty which 1s present 1s corrected first. Tendons
are selected which have mmilar power and physologieal
action to the paralysed muscle At operation the tendon 13
madé to pass to 1ts new 1nsertion by e subcutaneous route
or via a tendon sheath and the insertion made into bone
After operation the himb 1s immobilised n plaster for 4-0
weehs until the new insertion 1s firm  After removal of the
plaster muscle re-education 1s commenced

The operation of tendon transplantation 18 used chiefly
for paralytic talipes varus, where the tibialis antenor s
used to replace the peronen  for quadriceps paralysis, where
the sartorius and tensor fascia lata are transplanted mto the
patella  and for paralysis of the extensors of the wrist and

-
I5
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F1a 204 —\aughton-Dunn triple arthrodetls (a) showing amount

of bone excised and jaints arthrodesed, (b} the completed arthro-
desis »ith backward dbplacement of the foot

fingers using the flexors carpt radialis and ulnars and
palmars longus

Stabtlisation operations consist of arthrodeses bone
block operations and the fashioming of faseial shings to
restrict abnormal movement in flail joints  The arthrodesing
operations are delaved until the patient 1s 10-12 years of
age m order to avoid epiphyseal damage, and 1n the foot,
to allow sufficient ossifieation of the tarsal bones to be present
for satisfactory bony union to take place

The arthrodesis operation most commonhy performed for
foot paralysis 1s that described bv Naughton Dunn  For
this operation wedges of bone are removed from the sub-
astragalod and mud tarsal joints through a lateral inciston n
the foot. (Fig 204) The neck of the astragalus 1s shortened
and the head and the scaphoid excised and the foot slid
backwards so that the foot balances under the tilia  The
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destruction of nerve edis e the motor area of the bram
usunlly as a result of birth mjury or ayphiie Oalv seny
mrely does 1t follow an aeute fever The destruction of the
cells or the nerve pathway {o the antcnor horn eells eon
stitutes an upper motor nearone leaon A lower motor
neurone leston 1 an alfeetton of the antcnor horn eell and ity
axon

The museles of the nffeetcd imb are spastie and hyper
tonie and the deep reflexes are exaggerated  There as no
wasting of the muscles and the reaction of degeneention s
not present these findings beng the exnect opposite to thos
1 o loner motor nenrone lestion Walking 1s delasved and
when developed i ineo ordinated  The chill stands i oa
charnctenstic attitude with the elbow flexed  the forearm
pronated the wrist flexed and the thumb adducted  The
leg 15 adducted flexed and sntarnnlly rotated  the knee is
flexed and the ankle s hdd i equmo varns I both legs
are affected n serssors gt deselops The exapgerated
tone 1s found i the flexor museles as o result of redonse of
inhibitton of the lower motor centres of the bram followmg
destruction of the pvranudal pathway  Tike poliomydits,
the paralysis 1s not progressive Mental defeet is present in
varying degrees i all enses of spustic paralysis

TREATMENT

The first essentinl 1s correction of deformuty followed by
musele re-edueation  [he re educntion consists clucdly of
over-developing the antagomstic museles nnd establishing
co-ordinated movements  Assisted moyements with streteh
mng of the contracted muscles i plaster-casts and sphints
should be persisted with in the early stages as the deformity
18 then due to musele spasm As the unaffected antagomstic
muscles gain strength the contractures will Le oxercome
Carc 1s taken not to operate on muscles and tendons for
pure spasm a5 it 15 found that deformitics due to pure spasm
subside after prolonged plaster immobilisation 1n the correet
position and musele re-education  Tenotomtes tendon
lengthening operations and bone operntions e g arthrodeses
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panful muscle sprsm 15 o condition of mental abenation
of the antagomstic muscles, leading to paralysis and swasting
and musele wmeo-ordination

Treatment is axmed at abolishing the * mental alienation
and restoring the peripheral eirculation By these means,
and by muscle re-education Sister Kenny mamntawns that
paraly s1s 1s nbolished and deformity prevented  The vascular
spasm 15 relieved by the appheation of hot foments applied
to the muscles every two hours or by short wave diathermy
being gaiven  The feet are supported by a board ut the foot
of the bed n an attempt to convey the sensation of standing
In the apyrexiol stage the patient 1s placed m a warm bath
on 8 canvas stretcher and passive moyvements given a special
re educatine technique being used The hmb js grasped
firmly just below the insertion of the paralysed muscle or
muscle group and the patient cncouraged to attempt actnve
movement. As the patient focuses his attention on the
perfarmance of this, the masseuse passively assists the imb
movement. This corrects mental alienation ' Once per
day the patient 15 taken out of bed to stand and so stimulate
the proprioceptor mechanisms and to aid re-estabhshment
of the penipheral airculation

Sister Kenny s methods have never been popular mn thrs
country and her demonstrations failed to rmpress leading
authorities The methods are not in conformity with the
known pathology of the dmease but whilst hydrothernpy
may alleviate pam and allow one to detect and des clop some
residual function m the affected muscles, her conception of
the pathologn of the disense cannot at present be accepted

SPASTIC PARALYSIS (LITTLE'S DISEASE)

Spastic paralysis v a condition of mereased tone of
certatn groups of muscles as a result of a lesion of the central
nervous system It » characterised by muscular weakness
otiffness, spasm and inco-ordination rather than by trye
paralysis  The muscles with increased tone causc cop
tractures mitinlly beecause of spasm and later fixed de-
formitics hieeruse of the shortenmg  The affection 13 due to
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form beng accompamcd by complele motor cenunty and
svmpathetie paralvas distal to the Tovd of the leqon Nenve
degeneration followe amd the maeeles whieh are «ipphed
by the nerve are paralveed and wade Tl ctnieal «timulation
with famdic current (mprdly mtermipted eurrent) produces
no response whil palvanie stinmlation (constant current)
me a slow  slugmah eontracthion Sormallv fardiem
produces a sustaied eontretion of n neele whikt galvon
nm produces n simgle twitch of the muscle ot make and
break of the current the contraetion heing greater at the
break of the current  \ greater current than s normaliy
required has to be apphied to stimulate the miseles whilst
the polar formuln ts revered 1 greater response at the
“make  of the current  These chanpes an the eleetrieal
reachions arc hnown as the renction of degenerntion
The divivon of the svmpathetie fibres of the nemc eauses
vosomotor pamlvas this producing loss of swenting of the
shin dista) to the lesion and atroplie changes i the shin
and subeutancous fat - There 1s anacsthesin over the distn
bution of the nerve distal to the lesion  Incomplete division
mies paraluses of varvng deprees whilst the presence of
abnormal swentig suggests an arntation of the damnged
nerve

Treatment —Any catse of nerve compression must be
removed In enses of injury and where svmptoms of com
Plete nerve division are present  exploration should be
undertahen early to restore the contimnty of the nerve
trunh. If there are symptoms of meomplete division  the
affected hmb 15 1mmobilised 1n such o manner as to prevent
stretchung of the parnlysed muscles and massage and
electrieal stimulation of the muscles commenced so that the
tone may be preserived until the nerve recovers  The jomnts
acted upon by the affected muscles shonld be put through
& range of passive mayements duly to prevent stiffness and
adhesions  If there is no improyement within three months
exploration of the nerc 1s undertahen  After operation the
hmb 1e spiinted to prevent stretching of the nerve and
the parnlysed muscles  Muscle re cducation especially by

otcupational therapy 18 a very important menns of restoring
function
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are only performed for actual contractures and to ad
stabiith  They must be regarded purely as an incident in
the programme of treatment. For deformities of the arm
erasion of the insertion of the pronator teres to the radius
15 performed for fixed pronation, whilst arthrodesis of the
wnist by a tibial bone graft passing from the radiws to the
third metacarpal s used for persistent flexion deformity of
the wnst.

In the region of the hip adductor tenotomy 1s most
frequently requured

The foot deformity of equinus needs operative lengthening
of the tendo-Achilles, whilst equno-varus or equmno valgus,
15 usually treated by a tnple arthrodesis

PERIPHERAL NERVE LESIONS

The peripheral nerves contain motor and sensory fibres
and sympathetic nerves, and a lesion of such a nerve will
affect all these fibres and their functions These funchions
may be imterfered with by compression or division of a
nerve

Nerve compression.—The conducting fibres of a nerve
may be pressed upon by increased pressure within the nerve
sheath, as 1n 8 haemorrhage or when the nerve 15 mnflamed
It mav also be compressed by pressure from without, such
as will occur with the presence of a neuro-fibroma, or other
swelling not directlv connected with the nerve Compression
results mn partial interruption of nerve conduction, and the
paralysis of motor and sensory function 15 incomplete  Some
degree of ner e wrrrtation 1s often present

Nerve drvision —Direct violence usuallv severs a nere
completelv at the site of impact and the divided ends may
be displaced. Hence suture 15 required to restore continuuty
of the nerve  When a nerve 1s stretched cxcessively the
nerve sheath usually remaimns intact but the nerve fibres are
divided In such cases the axons are divided at different
levels thus, anv operative attempt to suture the flbres 1s

rendered almost 1mposstble
The division mav be complete or incomplete, the complete
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form bemg accompaniedd by complete motor sensory - and
svmpnthetie parmhvas distal to the level of the lewion Nenve
degeneration follows  and the museles which are <upphed
by the nerve are paralvaed and waste  Fleetrieal stimulation
with farndie current (mpdly intermupted current) produces
no tesponee whild palvame stimulation (constant current)
mes a <Jon  ddupgmish contraction Normally farndiom
produces a sustamed contrmetion of o musele whilst galvan
1m produees nosingle twiteh of the musele at make and
break of the current the contraction bemg greater at the
break of the current A greater current than s normaliy
required has 1o be apphed to stimulate the museles whilst
the polar formula 1s revered 1 ¢ preater response at the

make  of the current These changes in the clectnenl
reactions are known ns the  reaction of degenerntion
The divivion of the svmpathctic fibres of the nerve canses
vasomotor paralvais this producing lass of sweating of the
shin distal to the lesion nnd atrophie changes in the <hin
and subcutancous fut  There 15 anaesthesin over the distn
bution of the nerve distal to the lesion Incomplete division
gves paralvses of varving degrees whilst the presenece of
abnormal sweating sugpests an irmtation of the dnmaged
nene

Treatment —Any cnuse of nerve compression must be
removed In eases of injury nnd where symptoms of com
plete nemve dnision are present  exploration should be
undertaken carly to restore the continuity of the nermve
trunk. If there are symptoms of mcomplete division the
affeeted limb 15 immobnhised 1 such a manner as to prevent
stretching of the paralysed muscles and massege and
electrical stimulation of the muscles commeneed so that the
tone may be preseryed until the nerve recovers  The joints
acted upon by the affected museles should be put through
2 range of passive movements daily to prevent stiffness and
adhesions  If there 15 no mmproyement within three months,
cxploration of the nerve 15 undertnhen  After operation the
bmb 15 gphnted to prevent stretching of the nermve and
the paralysed muscles Muscle re-cducntion especially by

occupational therapy 13 a very 1mportant means of restoring
funetion
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LESIONS OF INDIVIDUAL NERVES

1 Brachial Plexus.—Lesions of the whole brachial plexus
are due to severe nech or shoulder wounds and producc
paralysis and anaesthesia of the whole upper hmb  Partial
brachial plexus lesions are more commonly scen as a result
of birth inyunes  They usually follow difficult labours where
traction on an arm may be necessary or where the head
and nech are forced to one side, as in decp transyerse arrest,
s0 stretching the brachial plexus.
The lesions are due to physiological
division of the nerve fibres A
whole arm obstetric palsy 15 very
rare, and two types of partial plexus
paralysis arc described 1.e (@) the
upper arm or Erb-Duchenne type,
and (b) the lower arm or Klumphke
type

(a) The upper arm type 18 due to
damage to the upper trunh of the
brachial plexus, thereby 1nvolving
the nerve flbres from the fifth and
sixth cervieal roots of the spinal
¥ 205 —FErbs paby cord The arm hangs loosely ot the
splinted 'm’""“:'m“m side, with the forearm pronated The

- muscles paralysed are the deltoid
supra spmatus biceps coreco-brachalis, and brachialis  If
untreated contractures of the unaffected muscles develop
cnusing fixed adduction and internal rotation of the arm

Treatment consists in immobilising the baby s arm m
abduction and external rotation at the shoulder flexion of
the elbow to 0 and supination of the forearm and extension
of the wnst, using spectal splints Cramer wire (Fig 205) or
cardboard Recovery occurs in the majonty of cases within
three to six months Old untreated cases need m)yotoms
and tenotomy of the pectoralis major and subscapulars
muscle to correct the muscle contractures  After this opera
tion the arm 1% 1mmobilised n abduction and external
rotation in a plaster shoulder spica for four wechs
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(h) The lorcer ann type s die 1o damage to the lower

trunk of the bmelal plosas
seventh ecrvien] and fisst dorad
nerve roots or 18 doc to damage
to the roofs thamselves There s
parnlvais of the mfrnnsie muceles
of the hand myng a claw hand
deformits with nnesthesan over
the inner nspeet of the hand and
forenrm UHorner < svndrome
te constoiction of the pul and
exophthalmos miny - I present
suppesting a oot lesion The
hand should be splinted as for an
ulnar paralvas (trde infra) but
recovery is infrequent

2 The Median Nerve —This 1s
frequently injured 1 wounds of
the forcarm and may be mvolved
i a Volkmann & ichacmie con-
trcture  The hand 15 held in

shieh v denved from the

o= e

L

e

S S SNSRI

1o 204 —\edisn and ulnar

nerve paralvie due to gunshot

wound of the foresrm. \ate the

thumb b rolled awav from the

hand while the fingers assume a
wem§ flexed pondtlon

——

the eharnetenstic attitude of flatten

200 )

present
mdex

Fiu 207 8 lint for median P,
DeTve parnlywiy am

common

myg, of the palm and fingers, with
Internl rolling of the thumb

(Fig

If the nerve is severed near
the wrist
thenar museles and the two lateral
lumbrieal
over the thumb and the
middle and radin) aspect of
the mng fingers
affected above tlus level
parulysis of the flexor muscles of
the thumb and m addition paralysis
of the muscles of the
middle fingers
from
m mcdmn nere ICSIOHS

the paralvais affects the

museles  Anaesthesia s

If the nene 1s
there 18
mndex and

nerve 1rmtation s

and this 15 often nssociated with considerable sweating and
coldness of the shin of the hand  This 1s hnown as causalma
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LESIONS OF INDIVIDUAL NERVES

1 Brachial Plexus.—Lesions of the whole brachual plexus
are due to severe nech or shoulder wounds and produce
paralvsis and anaesthesia of the whole upper imb  Partial
brachial plexus lesions are more commonly scen as o result
of birth mjuries  They usually follow dufficult labours where
traction on an arm may be necessarn or where the head
and neck are forced to one side, as 1n deep transverse arrest
so stretching the brachial plexus
The lesions are due to physiologieal
division of the neme fibres. A
whole arm obstetrnic palsy 13 ver
rare, and two types of partial plexus
paralysis are described 1.2 (a) the
upper arm or Erb-Duchenne type,
and (&) the lower arm or Klumple
type.

(a) The upper arm type 1s due to
damage to the upper trunk of the
brachial plexus, thercby involving
the nerve fibres from the fifth and
sixth ecervical roots of the spmal
Fio 205 —Erbs palsy cord  The arm hangs loosely at the
splinted “':hH;'L"m‘t"’ side with the forearm pronated The

s muscles paralvsed are the deltod,
supra spinatus  biceps coraco-brachiahs, and brachialis  If
untreated, contractures of the unaffected muscles develop
cnusing fixed adduction and internal rotation of the arm

Treatment consists i mmmobilsing the baby s arm m
abduction and external rotation at the shoulder flexion of
the elbow to 00 and supination of the forearm and extension
of the wrist using special splints, Cramer wire (Fig 205) or
cardboard Recovery occurs in the majonty of cases withm
three to s1ix months Old untreated cases need motomn
and tenotomy of the pectoralis major and subscapulars
muscle to correct the muscle contractures  After this opera
tion the arm 1s 1mmobilised i abduction and extcrnal
rotation in a plaster shoulder spica for four weehs.
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neeessary when these splints are worn for nlnar and piedinn
niers elessons beeasseof therr tendeniey toproduce pressnre sores

The function of the ulnar norve man be interrupted In
the nerve bomng stretehed following, the production of eubutus
valgus by mal unton of a fracturc anvolving the media)
epieondile of the hwmerus  An additienal factor an the
production of the parnlvas s the dovelopment of friction
neantis due to the nerse shipping, aver the epreondyle The
condition 18 treated Iy transposing
the ulnnr nemve from ats normal
position behmd the medinl o
condvle to n new bed in the museles
on the anterior nspee! of the dbow
thus shortetng the path of the nors e

\

(a) (0}

Fra 210ayand (b) —Splint £ rmdial perve pamisi - Note cuch
up s lint combined with clistie extemston strups for the fingers.

and ehminating the friction  This operation is most con-
vemently performed with the patient lymng prone, with the
arm abducted and internally rotated

4 The Radial Nerve 1s more frequently mjured than other
nerves It 1s often myured 1n fractures of the mud shoft of
the humerus, when 1t mny be damaged by the bony fragments
or later imvolved 1 callus It may be damaged by pressure
n the axillo, due to the incorreet use of crutehes

The cxtensors of the wrst and fingers are paralysed
causing the charnctenstic wrist drop  Sensory loss 1s shght
and present only when the nerve 13 injured in the upper
one third of the arm
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Treatment —Conservative methods mvolve sphinting of
the thumb by e special splint i order to prevent over
stretching of the opponens pollias muscle (Fig 207) If
operative exploration has been performed the arm should

. __  be fixed wmth the wnst
r end elbow flexed to avad

i Q:\ ~, tension on the nerve

l"(f ‘\g\k 8 Ulnar Nerve — The
1% ” ulnar nerve 13 inyured most

} ‘\\&M\\ ‘ commonly 1n fractures

around the elbow jomt,
i - especially the medial ep1

Fio 208 —Dilateral claw hand. condyle, or mn wounds of
the ulnar aspect of the

forcarm If the nerve 1s injured at the elbow the hand 15
claned and radially deviated due to paralyss of the flexor
carpl ulnars ulnar half of flexor digitorum longus and the
small muscles of the hand cxcept those of the thennr eminence
and medial two lumbricals This 18 accompamed by anaes-
thesia over the ulnar half of the hand httle finger and ulnar
aspect of the nng finger If the lesion 1s at or below the
wrist, the small muscles of the hand, as above, arc paralysed
and the anacsthesa nfTects the fingers only (Fig 208)

Fia 200 —Splint for ulnar nerve paralysis.

(onseriative treatment mmvolves the use of a specal
splint, shaped Ithe a knuchkle duster which prevents the
hyper-extension of the metacarpo-phalangeal joints (I'ig 200 )
1t should be added that considerable enre and supervision s
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necessars when these sphints arc worn for uinar and methon
nen elesions heeanse of their tendenes to prodiee pressire sores

The function of the nlnar nerve may be mterrupted In
the nerve bemg stretehed followsng the production of cubitus
valgus by mal umon of a fracture mvolving the medml
epricondrle of the humerns  An additional factor m the
production of the paralvers is the dovelopment of friction
nenntie due to the noeve shpping over the epreondvle The
condition 15 treated by transposing
the ulnar nerve from ats normal ~
position bdund  the medind epn {‘: 5

condile to o new bed in the museles

' ———

on the anteror aspeet of the elbow 34 2
thus shosteming the path of the nerve
\
Y
’
) '
I
3
> /
/
N
7’
/ |
[
() )

Fia 210 (a)mnd (b) —Splint for radial nerve paralysds.  \ote cock
up splint combinced with clastle extension strops for the fingers

and climinating the friction  Tlus operation is most con-
veniently performed with the patient lving prone with the
arm ahducted and internally rotated

4 The Radial Nerve 15 more frequently mjured than other
nerves It is often mjured 1n fractures of the nud shaft of
the humerus when 1t may be damaged by the bony fragments
or later mvolved i eallus It may be damaged by pressure
n the axilla duc to the incorreet use of crutches

The extensors of the wnst and fiugers are paraly sed
causing the cheracteristic wrist drop  Sensory loss is shght

and present only when the nerve 19 injured I
onc third of the arm ! " the upper
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Treatment —Conservative methods mvolve splmting of
the thumb by & special sphnt in order to prevent over
stretching of the opponens pollicas muscle. (Fig 207) If
operatnve exploration has been performed the arm should

be fixed with the wnst
i and elbow flexed to avod
Q\\r tension on the nerve
‘\<{ S\ﬁ - s Im?mnnrl{nm—’l'h:
- 1] ulnarnerve 1s mjured most
! J‘&S"V"\\‘\ ‘ commonly m fractures
H B :5 ir i
around the elbow jont
L___ especally the medial epi-
- condyle, or 1n wounds of
Fio 208 —Bllateral elaw hand. the ulnar aspect of the
forearm If the nerve is m)ured at the elbow the hand s
clawed and radialls deviated due to paralysis of the flexor
carpt ulnars, ulnar half of flexor digitorum longus, and the
small museles of the hand except those of the thenar eminence
and medial two lumbricals This 1s accompanied by anaes-
thesia over the ulnar half of the hand little finger and ulnar
aspect of the nng finger If the lesion 13 at or below the
wnist, the small muscles of the hand ns above, are paralvsed
and the anacsthesia affects the finger only  (Fig 208)

Fia 200 —Splint for nlnar nerve paralyss

Conservative treatment mvolves the use of a spectal
splint shaped Ithe a  hnuckle duster which prevents the
hyper-extension of the metacarpo-phalangeal jonts (Fig 209)
It should be added that considerable care and superviston 13
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neeessary when these splints are worn for ulnar and median

nervelesions beenuscof theirtendeney to produce pressuresores
The function of the ulnar nemve may be interrupted by

the nerve bemg stretehed following the production of culntus

valgus by mal umon of n fracture mvolung the medinl

epicondrle of the humerus  An additional factor mn the

production of the paralysis ts the deselopment ol fnction

neuntts due to the nerve shpping over the epicondsle  The

condition 1s treated by transposing - R

the ulnor nerve from its normal ! %

positon behind the medinl ep Z

condile to a new bed in the museles

~
on the antenor aspect of the elbow
thus shortening the path of the nenve
o - !
.
S
1)
}
) R
X f
~ /
7
'
/ 1
e

(a) )

$10.210(a)and (b} —Splint for mdlal nerve paralvals. \ote cock
up splint combined with elastic extension straps for the fingers,

and elminoting the frichon This operation 18 most con-
veniently performed with the patient lying prone, with the
arm abducted and mternally rotated

4 The Radial Nerve 15 more frequently injured than other
nerves It 1s often injured in fractures of the nud shaft of
the humerus when 1t may be damaged by the bony fragments
or later involved in callus It may be damaged by pressure
n the axilla due to the incorrect use of crutches

The extensors of the wrist and fingers are paralysed
causing the charactenistic wnist drop  Sensory loss 18 shight

and present only when the nerse 15 mnjured 1n the upper
one third of the arm
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Treaiment 1s along the general lines alreadv discussed,
and the prognosia 1s good The paralysed muscles are pro-
tected by a cock up sphnt, which should not project beyond
the distal palmar crease 1n order to allow full finger move
ments A uscful addition to the cock up sphint 1s the pro
vision of elastic bands to heep the fingers extended (Fig 210)
If a large portion of the nerve 15 lost 1n the mjury suture s
often obtained by antenor transposition of the nerve in front
of the humerus and flexion of the clbow as this manoeuvre
allows the nerve to teke a shorter course If irreparably
damaged function can be restored by transplantation of
some of the wrist flexor muscles into the extensor muscles,
followed by mtensive muscle re-education

5 The Ciroumflex or Axillary Nerve may be damaged in
wounds of the shoulder and following dislocation of the
shoulder This results 1in paralysis of the deltoid and teres
minor leading to loss of abduction of the shoulder Con
servative mensures consist of mmobilisation of the shoulder
on an abduction frame and physiotherapy to the paralysed
muscles

If the nerve 18 irreparably damaged, the deltoid paralymsis
agvercome by performing an arthrodesis of the shoulder jomt
with the arm abducted 60 and flexed 10  The serratus
anterior muscle then performs abduction

68 Serratus Antertor muscle paralysms may ccecur following
a blow on the shoulder forcing the latter downwards and
tearing the nerve supply It results in a winged scapula
Irreparable lesions need operation the humeral nsertion of
the pectorahs major (sternal part) bemng detached and
sutured to the serratus anterior

7 The Sciatic Nerve may be mjured in deep penctrating
wounds of the thigh If the lesion 15 complete there 1s
paralysis of the muscles below the knee and anacsthesin of
the leg below the knee except along the medial aspect of the
leg and foot.

8 The Peroneal Nerve may be damaged by fractures and
wounds of the upper part of the fibula  The muscles on the
antenor and lateral aspect of the leg are paralysed causing
foot-drop and nversion and adduction of the foot. Dunng
treatment, mde 1rons, with drop-foot stop or a toe-raising
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spng are worn  Irreparable lesions masy be treated by
Naughton Dunn tnple arthrodesss or Lambrnudy's drop foot
operation

9 The Tibinl Nerve leston cnuses a splay foot with
anacsthesia of the sole of the foot  Trophie uleerntion of
the foot 1 common  Overstretehing of the muscles ean be
prevented by weanng n boot with n strengthened tongue
or side 1rons and a stop to prevent dorst flexion

TUMOURS OF THE PERIPHERAL NERVES

Tumours of the pertpheral nerves arise from the fibrous
sheaths of the nerves and may be single or multiple  They
are known as ncuro-fibromnta and produce symptoms of
nerve compression 1.e paralysis and pamn by pressing upon
the nerve fibres. Occasionally they undergo degeneration
and become cystic  They should be treated by excision,
carcfully preserving the nerve trunkh  After treatment 1s
directed to mding recovery of function by splinting the limb
to prevent stretching of the paraly sed muscles nnd maintamn
ing their tone with electrical stimulation and massage

Multiple neura fibromata are a part of a condition known
as Von Rechlinghausen s disease  The tumours are felt in
the subcutaneous tissues and along nerve trunks and are
associated with shin pigmentation  They are only removed
if indivnidually causing symptoms, or if they are enlarging
rapidly as this svmptom suggests mahignant change
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Treatment 15 along the general lines already discussed
and the prognosis is good The paralysed muscles are pro-
tected by & cock up splint, which should not project beyond
the distal palmar crease 1n order to allow full finger move
ments A useful addition to the coch up sphnt 1s the pro-
vision of elastic bands to keep the fingers extended (Fig 210)
If o large portion of the nerve 18 Iost n the wnjury, suture 1s
often obteined by antenor transposition of the nerve in front
of the humerus and flexion of the clbow as this manoeuvre
allows the nerve to take a shorter course If rrreparably
damaged function can be restored by transplantation of
some of the wrnist flexor muscles 1nto the extensor muscles,
followed by intensive muscle re-education

5 The Crrcumflex or Axillary Nerve may be damaged
wounds of the shoulder and following dislocation of the
shoulder This results in paralyss of the deltoid and teres
mnor leading to loss of abduction of the shoulder Con
servative measures consist of immobilisation of the shoulder
on an abduction frame and phvmotherapy to the paralysed
muscles

If the nerve 1s wrreparably damaged the deltoid paralysis s
overcome by performing an arthrodesis of the shoulder jont
with the arm abducted 60 and flexed 10  The serratus
anterior muscle then performs sbduction

6 Serratus Anterior muscle paralysis may occur following
a blow on the shoulder forcing the latter downwards and
tearing the nerve supply It results 1 a winged scapula
Irreparable lesions nced operation the humeral nsertion of
the pectoralis major (sternal part) bemg detached and
suturcd to the serratus anterior

7 The Bciatic Nerve may be injured in deep penetrating
wounds of the thigh If the lesion 1s complete there 1s
paralysis of the muscles below the knee and anaesthesia of
the leg below the knee except along the medinl aspect of the
leg and foot

8 The Peroneal Nerve may be damaged by fractures and
wounds of the upper part of the filbuln  The muscles on the
antertor and lateral aspect of the leg are paralysed causing
foot-drop and mnversion and adduction of the foot. During
treatment, side-irons with drop foot stop or a toe rmwing
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furrow  The child rrely «urvives more than n few
davsaf bom aline

() Spna bifida occnlta —1lcre the defeet is m the verte
bral lnminae  There s no protrasion of cord or

Fra. 211 —Tvpes of v Ina bifida with evstle subcutanenus tumeur

membranes, but the latter are often connected to
the shin by fibrous bands A pigmented horny
pad of shin often overlies the defect  Neuro
lomenl svmptoms such as disorders of micturition
trophie uleeration of the feet, and parunlyses of the
legs may devclop later in ife beenuse of traction
upon the spinnl cord by the fibrous band  (Figs 211
and 212)

Fio 212 —Jaumbo-sacral nieningocoele

(f) Anterior spina bifida —This 15 a rare defeet where the
vertebral body 18 mmcomplete and allows anterior
protrusion of the contents of the apinal eanal

Symptoms —In addition to the spinal defect, there are
often paralyses of the legs and bladdcr paralytic talipes or



CHAPTER \III
AFFECTIONS OF THE SPINE
ACUTE OSTEOMYELITIS

pveemic n ongmn  Bone destruction resulting from

the infection causes collapse of the affected vertebrac
Abscesses mav develop and pomnt mn similar situations to
those due to tuberculosis of the spine Treatment 1s con
servative and consists of immobilisation 1n a plaster of Pans
jacket and recumbency or m a plaster of Pans bed, and the
administration of a course of sulphathtazole to combat the
infection  Abscesses are opened and dratned when discovered

3 CUTE osteomn elihis of the spine 1s rare and 1s usually

CONGENITAL MALFORMATIONS

Spina Bifida 1s a congemstal gap in the vertebral column
through which the contents of the spinal canal may protrude
The coverings of the spinal cord are usually maldeveloped
Five vaneties occur

(a) Veningocoele —This 15 a saccular dural protrusion
through the honv gap n the posterior wall of the
vertebral column It occurs most commonly in
the lumbar region, and less commonlv 1n the
cervical region. The sac has a narrow nech and
contams cerebro-spinal flud but no nerve tissue

(b) Wyelo-meningocoele 15 a dural sac contaning the
spinal cord and nerve tissue  The bony defect 1s
often considerable.

(¢) Syringomyelocoele —In this type the spinal cord stself
forms the hning of the sac  The shin over 1t 1s
usually well formed and pigmented

(d) pelocoele —In this type the closure of the neural
canal dunng development 1s defective and the
furrow present 15 reallv Iined by the intenior of the
spinal cord. (erehn;spmul flmd escapes from the
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culosis nechets  ostcomnlacin
arthntis and tumours

{d) Patholomeal conditions of the extremities cansing an
asy mmetrienl posture

(¢) Postural or halnt scohosts, due to the assumplion
of a bad posture  There is defective tone i the
postenior spimal museles on one side of the body

fractures  osteo

Sympioms —Often the only symptom ts the presence of
an obvious deformity of the spinal column hut ocensionally
there are complamts of bachkache and
firedness  Later in hfe  old standing
cases will suffer from severe bachache
because of osteo arthritis of the mter-
vertebral and inter articular joints of the
spine

The deformity 15 nssocinted with cleva-
tion of the shoulder and prominence of
the chest on the side of the convewty
The arm of that side hangs awav from the
side, and the whole trunk appears to be
moved laterally townrds the convex side
The rotation of the bodies of the vertebrae
to the comvex side causes the posterior
parts of the nbs of that side to be unduly

Fia

213.—8colloaly
with primary thoraco-

promunent, forming a sharp prominent
ridge, often known as a  razor back
(Fig 218)

Treatment ~—Any pathological lesion of
the vertebrae must recerve the approprate
treatment. Scoliosis due to pelvic obli

lumbar curve convex
to the right. Note
the elevation of the

right shoukler and
the prominent right
scapula

quity torticollis, or shortening of one limb 14 compensatory
m type, does not progreas, and 1s not the essential lesion It
will be corrected to a large extent by correction of the causal
condition

The postural type 15 usually amenable to conseryatne
treatment in the carly stages but, if neglected the contrac
tures of the hgaments and the changes in the bones will
nevitably prevent full correction of the deformty Any

factors which aid the production of the defective posture,
15
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paraplegia  Other deforrmties such as claw feet, hare ip
and hydrocephalus mey be present,

Trestment —Immediate treatment 1s only necessary n
(a) and (b) 1t 13 not necessary in (¢) and (), and of no avail
for (d) Tt consists of excsion of the sac when the child 15
fit to stand the operation ¢g at 6-9 months It 1s indicated
before this only when there 1s danger of the skin ulcerating
Later treatment 1s necessary for any paralyses along the lines
of that for spastic paralysis, and for prevention and correction
of deformities _

Other congenital defects which are important are spondy lo
hsthesis and sacralisation of the fifth lumbar vertebra
They are discussed under * Low Back Pain ’

SCOLIOSIS

Scoliosis 1s a rotary lateral curvaturc of the spine  The
rotation and curvature alter the relative positions of the nibs
and pelvis, whilst the ligaments and soft tissues on the
concave espect are contracted and those on the convex sde
are stretched The deformity interferes with the reflex action
of the muscles which retain a normal posture, causing further
increase 1 the deformuty The vertebrae become wedge
shaped being narrow on the concave side The curve 1s
sad to be a right thoraco-lumbar or cervico-dorsal, depending
on the site when the convexity of the prnmary curve 15
towards the nght. Secondary compensatory curves appear
above and below the pnmary curve m order to bring the
hend and visusl axes, and the feet, on parallel planes

Causation —(1) Congenital scolioms 15 due to malforma
tion of the spine, seapula, or thorax

(2) Acquired scoliosis may be due to

(a) An asymmetry of the body other than in the spine,
eg torticollis pelvie obhiquity from a short leg or
pelviec asymmetry

(b) Interference with the soft tissues about the spine and
abdominal wall such as occurs in anterior polio-
my) ehit1s, spastic paralysis, syringomyelia and follow

Ing an empyema.
(¢) Pathological’ conditions of the vertebrac g tuber



ATITrCTlONS

a1

TUL  S1INI 217

traction with a head halter and shin cxtension on the hmb

on n Whitman fmme angled at 100

When the curve is

correeted as much ns possible by these means, o plaster
Jachet 1s applied with the patient suspended by the head
arms, and Ieges (k1 214 ) The plaster jacket 15 eut through

transversely  opposite  the
pont of maimum  con
vexity of the primary curve
and hinges and n turnbuckle
are fitted Further cor-
rechon is then gradunily
applied by the turnbuckle
When maximum correction
13 obtained the two halves
of the plaster are rejomed
and the hinges and turn
buckle removed (Fig 215)
A window 15 cut over the
curvature and o spine
fusion operation performed
The operation may have to
be done 1in two or three
stages to fuse the whole
of the pnmary curve The
plaster of Pans jacket 1s
retained for 4-5 months
i order to allow consoli
dation after which a spinal
brace 1s fitted After this
hes been worn for one
year the fumon ghould be
sound cnough to hold the
spine m the corrected pos
tion  The brace 1s then
gradually disearded

Fio 215 —Turnbuckle cast for scolicds
The turnbuckle and hinges are spplied

to the suspengon plastercast.  The
Jatter 1s then cut Into two sections by
dividing it along the line indicated on
the plaster  Furtber correction {s then
obtained by separating the sections on
the convex side by means of the tumn
buckle. When full eorrection M ob-
tained, the two sectlons are Jolned by
1laster and the bloges removed

KYPHOSIS

In the foetus the vertebrnl column has two primary
cunnes convex dorsnlly—the sacrnl curve and the eurve
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such as squint or defectine heanng should be remedied.
The amm of the orthopaedic treatment 1s to re-ahgn the
head shoulders and pelvis, and to produce a good posture,
the actual improvement of the spinal curse being a secondary
considerntion  This re-alignment 13 obtamed by suspending
the patient by a head halter and applying o plaster jacket.
The body musculature 1s then developed by remedial
exercises particularly for the back and abdominal muscles,
so that thev will become sufficiently strong to hold the spine
m the corrected position
and mamintain a good
posture  Wewght stress
must be eliminated at
first to allow the muscles
to develop thus belng
done by the plaster
Jacket. It may need to
besupplemented by head
and leg conhnuous trac-
tionona Bradford frame.
The jacket must meclude
the pelvis and the leg on

Fie 214 —8 on by dfed Le the convex mde, and the
Mesurber method for Mnitlal correction ofa  N€Ch, 1f the curvature
structurul acolioss A plaster jacket 5 extends above the
spplied In this position. The left arm bas  geventh or eighth dorsal
bren cut loose but In sy for cor  Cortebra  This jacket

rection this arm was subject to more pull
than the other 18 to prevent further

deformity and to main
tain the correct position  Itis bivalved and removed for exer
cises and passive stretchings and worn continually between
the exereise penods until the muscles can hold the corrected
postion  This stage 1s reached when the standing and
recumbent lengths of the thorax are the same, when the
posture 1s maintained actively permanently and without
effort and when there 13 a normel sense of thoracic
equihbrnum
This method of treatment 1s unsatisfactory for cases of
paraly tic orgin and old severe postural cases, which advanee
despite conservative treatment  These cases are treated by
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with n pertod of rest i bed  Hea! and massage are given
duning this period of receumbeney  Very severe pam may
need a spinal brace to afford relief  Lowering of the shoc
heels will often relicve the pun by helping to reduce the
exaggerated lordosts which 1s nlwanys found with a kyphosis
If the condition 15 hinnted to one or two vertebrae in young
patients and nssociated with perststent backache a spine

fuston operation mav be performed

ANKYLOSING SPONDYLITIS

Ankvlosing spondilitis 15 o condition charactenised by
ossifiention of the spmal hignments and ankylosis of large
jomnts It occurs chiefly in young men The discase starts
Iike a rheumatoid arthritis affecting large joints the
sacro-iliac and hip joints being most. commonly affected first,
or as a fibroutis The attack 18 usually associated with
pyrexia and considerable pain Ultimately, the lower spine
15 affceted and becomes stiff and ngid ~ Early changes occur
in the inter articular joints thus producing stiffness The
anterior and posterior longtudinal igaments ossify, giving the
typieal  bamboo spine appearance, the spme then being
immobile (Fig 216) Recurrent attacks are common with
spread of the affection to other joints If untrented the
patient has a ngid Lkyphotic spme with a ngd hyper
extended nech (Fig 217) The large jonts affected arc
ankylosed often 1n bad position

Treatment —Removal of any septic focus does result m
improvement in the acute stage, and helps to prevent further
spread  The patient should be recumbent in a plaster bed
with all joints splinted to prevent deformity Active and
passive movements are carried out as far as possible without
producing puin - A course of decp X ray therapy 1s very
valuable 1n arresting the progress of the disease and relieving
pain and all cases should have the benefit of this method of
treatment  After the acute stage the patient may be allowed
up 1 a brace

When the disense 13 quiescent, operations to correct
deformuty  and 1n the case of the hip joint, vitalllum cup
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extending from the skull to the sacrum. At birth two
secondary curves develop these being conenve backwards
They are associnted with the erect posture, and are found m
the cervical and lumbar region  The curves depend upon
the vertebral bodies the intervertcbral dises, and the
supporting hgaments and muscles Thus, a kyphosis may
occur as a result of

(a) bone disease, e g 1n tuberculosis rickets, tumours
(b) mtervertebral disc defects
{¢) muscle and higamentous defects

KRYPHOSIS IN CHILDREN

Kyphosis in children may be due to

(1) Postural type—the common round back Remedial
exercises and stretching the back over a pad are
usually followed by improvement

More rarely 1t 1s due to
(2) Vertebral epiphymtm. (See chapter on epiphvsitis )

KYPHOSIS IN ADULTS

hyphosis 1n adults 15 usually due to

(1) Senile osteoporoms of the vertebrae, duc to rarefactron
of the vertebral body with expansion of the inter
vertebral dises

(2) Degeneration of the whole intervertebral disc, with
new bone formation at the periphery of the disc—
spondylosis deformans This 13 commonly called

osteo-arthritis of the spine

(8) Senile kyphosis, due to degeneration of the anterior
parts of the discs

(4) Ankylosing spondylitis

All four types may be associated with bachuche nnd kyphosis

Treatment consists of rcmoval of septic foct together
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KUMMELL § DISEASE

Rimmell & disease i a locahsed
collapse of the vertebral Iuxlies  The -
affected vertebrn collnpaes and be

Ny

k1o <17 —The end
result of untreated
ankyvlosing sponds
it Note  the
typlen! fixed defor
mity of the dorsl
and cervlenl spine

(b}

F1u 216 (After Iaker)
Ilvper-extenslon exerchse to
Impron e posture and reduce
deformity of cervico-doreal
spine forankyloslng spondy
comes  wedge shaped giving an Uit where compkte bony
angular kyphows, and this angulation  *M<losh has not muper

vened. T sling
alters the mechanies of the nter buffer pm:,t mo\w:::

articular joints causmg bnchache below the mid-doreal reglon

t1o. 2102 —X ray photograph of ad
vanced ankyloving spondylithh showing
the * bamboo  spine
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acctabuloplasty or excision of the head of the femur are
performed gving improved function If the spine 1s not
completely ankylosed exercises are undertahen to corrcct
the kyphosis and neck extension For this hyper-extension

Fio 216 —\ my photogruph of advanced ankylosing spondviith
showing the bamboo ™ spinc

of the lower part of the spme 1s prevented by using a flxation
sling round the thorax and a pressure pad against the
abdomen (Fig 218) When correction 1 obtamed, o brace
15 worn to maintain correction
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Treatment depends on the pathologienl factors causing
the puin and may be deseribed as follows

(1) LOW BACK PAIN DUF TO (ONCENITAT DE
FFCTS OF TIIF LUMBO SACRAI SPINF

(a) Spina bifida occulta (vide supra) Immobilisation in a
plaster jacket for three months usually alleviates
svmptoms

(b) Asymmetiry of the articular processes of the fifth
lumbar veriebrae —Tlhus causes
increascd  strain and  osteo-
arthntis and punful muscle
spasms des clop

() Spondylolisthesis —This 15 n dis
plzcement forwards of the whole
spme above the sacrum due to
congemtal defect 1n the neural
arch of the fifth lumbar vertebra
Trauma 1s usually an exciting
factor Bachache and stiffness
accompany the defeet. Treat
ment mims at reduction of the
displacement by traction on the ko 220 —Left unl
spine with the spine and sacrum ‘l;"{"::]e n'&?“?;‘:::
flexed and then fixation by a vertebrm
spme fusion operation

(d) Sacralisation of the fifth lumbar vertebra 1s n condition
where the fifth Jumbar vertebra tends to aequure
characteristics of the seerum, and its transversc
processes may articulate or fuse with the suerum
Unilatern]l sacrabization causes  bachache and
sciaticn by levernge exerted on the sncro-iline
jomnt, leading to strain of the joint (kig 220)
A manipulation of the spine often results in relief
of pam  Operative excision of the process 15 under
taken if the pamn recurs

(¢) Exnggeration of the lumbo-sacral angle —The spine
normally mnhes an angle of 120° with the axims
of the snerum  If this angle 19 increased there will
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There 15 usually a previous history of mjury The collapse
15 thought to be due to minute cracks m the vertebra or a
crush fracture which 15 unrecognused at the time of the mjury
Weight bearing then leads to collapse

Treatment —This conssts of immobilisation 1n & plaster
of Paris bed for 8-4 months after which the patient 1s allowed
up If pain recurs a spine fumon operation 15 performed to
prevent movement of the joints of the affected vertebra
The operation and 1ts after treatment are the same gs that
referred to m the chapter on tuberculoss of
the spine

LOW BACK PAIN AND SCIATICA

Low back pain and scatica are common
complaints the cause often bemg very
elusive and uncertain  The site of the pam
18 very variable and may be located in one
or both sides of the lumbo-sacral region of
the back It may or may not, radiate down
the posterior or lateral aspects of one or both
thighs, this radiation being known as sciatics.
The pain of sciatica may be experienced 1n the
heel or behind the knee and this may be as-
Fio 210 —Sclatlo goeigted with numbness end tinghng This

scollosts. pamn 18 aggravated by coughing straming or

stooping Occamonally there 19 8 history of previous trauma
to the lumbar region, and periods of remusson of symptoms
are often admitted by the patient. On examination, 1t will
be found that the patient cannot fully extend the knee when
the hip 1s flexed mithout experiencing pain  Palpation along
the back of the thigh elicits tenderness The deep reflexes
are usually present, and muscle wasting is only found
certain lesions producing sciatica  If the patient 18 examined
whlst standing & scoliosis can often be detected (Fig 218)
the convexity of the curve being towards the same side as
the pain 1n some cases, and on the opposite mde in others  On
walking & limp can be detected due to the ip knee and
ankle-jomnts of the affected leg being held i fleaon
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of a head suspension plaster  Jead and leg traction
1 valunble for severe enses myving considerable
relief from pam

(8) PATIIOI OC ICAT CONDITIONS AFFFCTING THRE
SPINF AND BACK MUSCIES

Tubereulosis  neute ostcomyelitis spnal cord  tumour
and ncoplasms of the vertebrae produce backhache and may
produce sciaticn when the Iumbo sncrnl region 15 alTected
Treatment 1s directed to the underlying pathology

Fibrosits of the lumbar and gluteal muscles 158 an ex
tremely common cause of Jow backache and sciatica, and 1s
due to a chronie inflammatory condition of the ¢ rheumatic
tvpe affecting the muscle sheaths and fascia  Acute attachs
are mterspersed with peniods of freedom or chrome backache
Movements which stretch the affected muscles nggravate the
pain, and n the acute attack, the pmn 1s so agomsing that
movement 15 1mpossible duc to marhed muscle spasm  In
chrome cases, localised tender thickenings are felt in the
affected muscles especially near their ongins and 1nsertions
There 13 often an element of chromic toxaema present, and
a search has to be made for focal sepms 1f permanent benefit
15 to follow treatment Any scphic focus 15 eradicated
Dunng the acute attack the patient 1s confined to bed and
given a brisk purge Radiant heat and dinthermy afford
relef and the acute attack subsides within a few days
During the chromc stage a manipulation, followed by o
course of vigorous deep massage heat therapy and active
remedial exercises usually dispose of the condition whilst
injection of 2 per cent. novocaine into the tender nodules 15 a
valuable aid to resolution

(4) POSTURAL DEFECTS
Posture 15 the term applied to the alignment of an in

dividual s head neck, and shoulders, bady pelvis and imbs
When standing i o correct posture an maginary plumb-line
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be increased strain at the lumbo-sacral joint, and
bachache often results Treatment consists of rest
in bed with the spme, hips and knees flexed,
followed by & course of spinal exercises and physio-
therapy If pamn persists or recurs, a spmal brace
18 given

(2) TRAUMATIC-CAUSES

(a) Sacro-llirc strain —The sacro-ihac jomnt 1s often

strained by lfting heavy weights by extending the
spine rather than extending the legs, or sub-
luxation may recur followmng trauma and partun
tion. The pam 15 referred to the posterior spmnal
muscles over the joint and down the postero-
lateral aspects of the thigh It 15 worse when the
patient lies on his back, but 1s relieved when lving
on the side Stooping and flexing the extended
leg at the hip causes accentuation of the pam.
Muscle spasm 1s often marked in acute cases, whilst
m older cases scoliosis may be present.

Recent stramns are treated by rest in bed with
the hips and knees flexed over a pillow assisted by
radiant heat and massage In old standing cases,
adhesions are usually present i the jomnt, and 1n
these manipulation under anaesthesia followed by
remedial exercises, often produces rapid cure. In
mtractable cases with severe pain arthrodesis of
the sacro-1liac jomnt mav be necessary

(b) Lumbo-sacral strain —Stram of this joint may follow

traumatic flexion of the spine  Stooping does not
increase the pam as m sacro-ithac strain.  Rehef
15 afforded by rest in bed, aided by radiant heat
and massage  After subsidence of the pain, remedial
exercises are commenced to try to produce good
posture A hight brace mav be needed until this 15
obtamned

() Lag t and lar sprains are treated by rest

1n bed and radiant heat therapy or by application
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(b) The sway bach where the knees are flexed the pelvis

filted upwards to he almost honzontal, a long

Iumbho thoraete hyphosis  and an acutely  flexed

hend  Weight 1s borne on the heels more than
normally  (kig 223 (n} (b) nud (c)

Treatment.—The patient must be instructed in the

clements of correct posture and must be taught to walk

with the chest forwards the abdomen drawn in the lower

back curve flattened the hend up, and the chin drawn back

A 8 o

Fic 223 —(a) Formard-Slump () Correet Balance
(c) Sway Back
wards A thorough course of remedial exercises 1s given
after & period of rest m bed whilst swimming 15 to be
recommended as a therapeutic recreation  Excessmive weight
1 corrected by dieting and foot defects are remedied

(5) INTRA PELVIC CAUSES

Low bachache and sciatica may be due to gynaecological
sonditions and pelvio fumours, especially prostatic neoplasms
The sciatic nerve i then subject to pressure by the neo
plasm or 1ts secondary deposits
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dropped from the side of the head should pass through the
roiddle of the ear shoulder hip knee, and lateral malleolus
Postural defects are due to muscular imbalance, resulting
from defective postural habits during sitting and walking
There 1s also an hereditary basis underlying most postural
defects a certamn type of posture being inhented Iike other
/

Fio 222 — Flattenlng  the

Yo 231 —Good and bad lumbar spine by contraction of

posture, all the amtero-post the glutd and abdominal

erfor curves of the spine are muscles, & vnluable exercise
exaggerated for correction of posture

charactenistics, such as red hair or blue eyes They arc often
associated with foot defects, especially flat foot.

Improper posture causes undue tension upon joints and
their hgaments and excessive worh for certain muscle groups
and produces fatigue and pain 1n the joints of the lower
limbs and back  Figs 221 and 222 (Cochrane)

Common types are

(a) The forward slump where the knces are hyper
extended, the pelvis blted forward with lordoesis
and kyphoms, and earrying forward of the head
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the protruded cartilage disc  The patient 1s nursed on his
back, and ean be allowed up on the twenty first day  Ocea
sionally, a spine fusion operation 1s performed on completion
of removal of the dise and the after treatment then consist
ing of immobilsation m a plaster jachet for three months

A combination of many of these enuses mav he operating
n the production of low bachache and semntien Rest in bed
followed Wy a course of phyvsiotherapy  causes rehiel i a
great number of eases  Where scoliosis 14 present  beeause
of the muscle spnsm 1immobtlisation 1n a suspension plaster
will benefit the patient  Congenitnl defeets nre rare causes
of sentien, by far the commonest enuses being fibrositis of
‘tihe lumbar and glutenl muscles and prolapsed nteryertebral

1s¢

COCCYDYNIA

Coccydymia is the term ascribed to pamn in the region of
the cocevx It may follow a fall or parturttion when the
coceygeal jonts arc damaged and osteo-arthntic changes
ensuc  \Many sufferers obtamn rchef by a course of diathermy
and by 1njection of novocnine into the affected region  In
tractable cases are treated by excison of the coccyx, and
after operation the nurse must be most careful to prevent
contarmunation of the wound with urine and foeces
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(6) SPINAL TUMOUR
Intra-spinal tumours are a rare cause of sciatica. They
produce symptoms by pressure upon the nerve roots n the
spinal theca.
(7) PROTRUSION OF AN INTERVERTEBRAL DISC

Recently 1t has been found that herniations of the soft
nucleus pulposus of the intervertcbral disc into the spinal

Fic 224a.—Retropulsion of the Inter
vertebral dise between the fourth and
fifth lumbar vertcbra, with branches
F1a. 224, Prolapes ofan of cauda cquina to fifth humbar root
intervertebral disc. stretched over the prolapeed dbsc.

canal may cause smatica and low back pamn by fnction or
pressure on the spinal nerve roots (Figs 224 and 2244.) In
diagnosis 25 cc. of cerebro-spinal flud arc removed and
replaced by air with the patient lying on his side with the
foot of the table raised X rays arc then taken the air out
hning the protruded dise in the spinal canal  After the
X rays have been taken the patient must hie with his head
low for twelve hours to prevent rapid ascent of the eir to
the subarachnoid space around the brain as this may cause

syncope
Treatment consiats of hemi laminectomy and removal of
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1s taken chieflv by the interloching of the hones of the foot
and by the lignments and these provide structural stability
to the foot  In motion the postural action of the supporting
museles stabilises the foat and balances the foot in a position
s0 that the leg ts functionally vertienl over it This balaneing
1s known as  postural stability ’

The movements of the foot conwist of dors flexton
plantar-flexion  alduection and adduction  prounation and
supmation  Dora flesion and plantar flesion oceur chiefly
at the ankle jomt wlilst the others occur at the sub
astragnlord nnd nud tarsal joints  The foot 15 smd to be
pronated or everted when it 16 rotated on tts longitudmal
axis so that the sole faces
outwards Suptnntion or
myersion 15 the reverse
movement  Adduection
1s the moy ement of moy
ing the forefoot medially
whilst abduction 1s the
opposite movement Ad
duction 15 alwavs com
bined wrth some inver
sion, and abduction with
eversion

The gastrocnemn
and soleus muscles forming the tendo Achilles perform
plantar-flexion whilst the tibialis anterior and peroner and
extensors of the toes produce dorsi flexion Adduction and
inversion 1s due to the action of the tibiahs posterior and
anterior muscles and abduction and eversion 1s due to the
peroner muscles

When considening disorders of the fect the extremities
should not be regarded as detached segments of the body
but should be viewed in the hight of disabiltties brought
about 1 other parts of the body by the lesion of the foot,
especially in the knee and back At the same time, 1t should
be borne 1in mund that the foot 1s heir to all the 1lls of the
remamder of the body and foot svmptoms may be the
reflection of a general constitutional disorder  Paracsthesia

of the fect 15 common in dinbetes and pernieious annemia
16

arch of the foot.



CHAPTER XIV
AFFECTIONS OF THE FOOT

HE human foot, during the course of evolation,
has become specially adapted for three important
funchions

(1) that of supporting the body weight

(2) that of acting as & lever to raise the body and move
1t forwards in locomotion

(8) that of acting as a shoch absorber for the body during
locomotion

To perform these functions efficiently the foot must be
mobile and yet sufficiently stable to support the body with
a minimum of muscular effort. These conditions are provided
by the apatomical arrangement of the small bones of the
foot n a sertes of arches this arrangement being mechameally
strong end yet resihent enough to give elasticity in wallang
The longitudinal serles of arches extend from the os caleis
along the five metatarsal bones ending 1n the head of each
the weight of the arches decreasing from the medil to the
lateral mde The antenor transverse metatarsal arch extends
between the heads of the metatarsals the summit being the
head of the second metatarsal This arch becomes flattened
during weight bearing  The arches are maimntained by the
interloching of the bony articular surfaces by the interosseous
Ligaments binding the bones together by the muscles and
ligaments of the solo of the foot holding the pillars of the
arches together iferiorly and by support of the tibialis
anterior and posterior and peroneus longus brevis muscles.
(Fig 225)

When the foot acts as a support, the body weight is
transmitted through the ankle-joint to the astragalus, and
from this keystone of the longitudinal arches, through the
arches to the threc weight bearing points of the foot, which
are the posterior tubcrosity of the os caleis and the heads
of the first and fifth mctatarn:l:. When standing the strain
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of the support given to the shank  The toe should be rounded
and the toc-enp should be high enough to avord pressure on
the toes  The upper should fit the heel firmly, and the shoc
should be firmhy held to the foot by a strap or lnce up front

The common faults in shoes arc i the heel and the sole
The heel is usually too ligh  This enuses weight to be borne
on the articular surface of the head of the metatarals n
function for wlich they are not designed  In additton the
toes are dorsi flexed and as a result of this the lumbrieal
muscles act at a mechanical disadvantage  This allows the
antentor metatarsal arch to be finttened and the metatarsals
splaved out causing metatarsalgin - The high heel also enuses
the foot to slide forwards off the heel into the forepart enusing
crowding of the toes Iligh heels tend towards instabihts
when walling producing  wobble’ This calls far extra
muscle action to control 1t and produces fatigue and so
predisposes to foot strnin  The fault of narrow toes causes

cramping together of the tocs and accentuates any tendency
to hallux valgus

DEFECTS OF THE INFANT'S FOOT

The future of the race moves forwards on the feet of
httle children (Philhip Brooks) The foot of the infant,
when 1t commences to walk at 12-18 months has a car
tilaginous structure which 1s easily moulded by the new
stresses applied to it. It 1s important, therefore that the
foot he mamntained 1n o position to withstand these strains
and protected from any deforming or abnormal stress.

When a child first starts to walk, he walks with his feet
widely apart m an cffort to mamntmin his balance This
places strain on the inner sides of the feet and causes them
to become flattened and pronated Thus some degree of

flat foot  is physological at first but thus 15 soon corrected
by the incrensed power which the leg muscles acquire with
the mereased exercise of walhing  However if the child
15 obese or is suffering from richets or malnutntion there
1s a tendency for the pronation to be accentuated because
of the genernl losg of muscle tone and the relative weakness
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whilst intermuttent lancinating pains may occur as the result
of thrombo-angntis obliterans

FOOTWEAR

IIl fitting shoes are & potent source of foot ailments,
especially 1n the feminine bection of the population. This 18
largely because fashion and style dictate their footwear to
the exclusion of anatomicel and physiological demands, and
no shoe 18 too small for the foot of the ambitious female
Whilst some heence 1s justified 1n this respect with dress

shoes, the frequency of foot dis-
order would dechine if every
day footwear were designed
to it the foot rather than the
eye. (Fig 226)

A good shoe should be long
enough to allow for the elonga
tion of the foot which occurs
when standing and wallang  As
the foot 1s often half a mzxe

F16 £26.—High h
it e el e b gt
of the heads of the metatarsals, fpace equa
rexulting in degenerative wrthrita, 10 the thickness of the finger
tip between the big toe and the
end of the shoe The bulge of the head of the first metatarsal
should rest on the commencement of the curve on the inner
side of the shoe, and the shoe must be wide enocugh to
prevent cramping of the toes and yet not so wide as to
allow lateral movement of the foot inside the shoe The
sole should be flat, strmight on the inner side and curved
gradually on the outer mde It should become narrow
enough under the longitudinal arch to allow the upper
to fit the foot closely The shank should be ngid and
supported on the mnner sde by the heel, bemng prolonged
forwards along that mde The heel should be 1}-1§ 1n
high for women and §-1 mn for men It should be brosd
enough to prevent wobble, and should have straight
snides The modern wedge heel 15 very satisfactory because
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flesion then ean onlv be brought about by eversion of the
foot and  flat foot™ develops  The shortened tendon
further nccentuates the foot defect by producing eversion
at the subastragnloid yjoint  Treatment consists of fitting
shoes which have n Thomns heel with the mnner side of
the sole and heel rmised '-% n, and the practice of heel
stretching exereises  (Figs 220 and 230)  For the Intter

_— - - —

Y10 230 —Thomas beel

the foot should be inverted and adducted and the knee
txtended  The heel 1s then foreibly dors: flexed

FLAT-FOOT IN ADOLESCENTS AND ADULTS

* Flat foot may result from defects of any of the struc
tures which mid 1n the preservation of the longitudinal arches
of the foot.

Ossoous defects may cause flat foot ~ The commonest
factors producing this are mal umted Pott s fractures pro-
ducing fixed eversion of the foot, or unreduced fractures of
the os caleis which produce disappearance of the arches of
the foot and eversion of the foot.

Damage to the ligaments of the foot resulting from trauma
mnflammatory afTections, especinlly gonorrhoeal fasentis may
produce flat foot.

Paralytic  flat-foot may occur as a result of anterior
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of the leg muscles  This interferes with normal foot dev elop-
ment, and the arches of the foot fail to appcar  The condrtion
18 corrected by the fitting of shoes with a Thomas hecl and
by wedging the 1nner aspect of the heel ¢ In This places
the foot 1n the correct functional position until the leg muscles
regain their normal tone and poner Massage may be pre-
senibed as an adjunct to this

Children 5 shoes should have ngid soles which have a
straight medial border with a full rounded toe and no toe
cap The counter should fit the heel snugly whilst the upper
should fit closely over the instep The shank should be
moulded to the arch of the foot, the highest pomnt being

s
3 o
i
= =
Fia 220 —Vedging

k1o 27 —In genu k1o 238 —In genu of the shoe heel
vulgum the weight varum the weight of is split open and a
of the body Is borne the body Is also leather wedge, % In.
on the medial aspect borne by the medial thick at the widest
of the foot produc aspect of the foot part, is inserted and

ing flat foot. with simitar effects, the heel then closed.

under the anterior part of the os caleis s0 as to prevent
pronation of the foot The heel should project farther
forwards on the inner sde than on the outer side so as to
afford further support to the shank.

Knock knee and bow legs produce pronation of the
child s foot beeause the body weight 1s borne chiefly on the
mner side of the foot 1n these conditions whilst torsion of
the tibia causing the foot to appear turned inwards or
outwards, produces flat foot as a result of this same
factor (Figs 227 and 228)

In some children the tendo \chilles 13 shightly con
tracted or the muscles forming the tendo Achilles may be
overnctive  This prevents full dorsi flesion of the ankle
wuch as would occur in walking when the body weight 1y
being transferred from the heel to the forefoot  1he domi
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from normal is the loss of postural stability, duc to the loss
of tone of the posturnl muscles of the foot and leg  This
allows pronation of the foot and stram 1s thrown on its
Igaments  Contmucd weight heanng with the foot i this
position enuses relaxation of the hgaments and unloching of
the articulations of the taral bones thus causing loss of
structural stabihity and complete relaxation of the foot and
collapse of the arch mechanism  Abduction of the forefoot
18 superadded to the pronation defect, and if these abnormal
conditions persist arthntie changes oceur 1 the tarsal
jomnts  Pamnful adhesions then develop, but 1f treatment 1s
still deferred, the foot becomies cxtremely nmd and often
relatively prinless 1f the subject does not indulge 1n excessive
walking

Symptoms —In the carly stages of the development of
the condition the patient compluns of aching tiredness and
swelling of the feet The pnin may be experienced m the
calf of the leg because of the strain imposed on these muscles
and under the scaphoid bone and astragalo-scaphoid jomt
The pronation of the foot causes the hine of weight bearing
to be moved medially and increased stramn 18 put on the
medial side of the knee A further sequel of the  flat foot
1s anancrease of the fornard tilt of the pelvis which produces
2 lordosis of the lumbar spme with a concomtant bachache
Hence the necessity for a complete examination of the patient
who complans of the backache

On examination the foot is seen to be rolled downwards
and the longitudinel arch flattened so that weight 1s borne
on the whole foot instead of the normal three points
(Fig 281 (a) and (b)) The internal malleolus and scaphoid
bones are unduly prom:nent, due to eversion of the foot, and
if the hecls are examined, outward rotation of the os calas
will be noted The deformity can be voluntarily corrected
In the early steges, but later this can only be performed
manually  When the foot becomes ngid no such correction
15 possible

Treatment.—The nims of treatment are

(1) to correct the eversion and abduction of the foot and
outward and downward rolling of the os caleis so
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poliomyelitis affecting the muscles supporting the long
tudinel arches The foot assumes a position of equino-valgus
or calcaneo valgus, and 18 not a true flat foot.  Spastc
paralysis produces sumilar deformities

STATIC FLAT FOOT”

Static flat foot 18 the name given to the common foot
disability which 15 due to disordered function of the foot, and
which has been present for eome time prior to the onset of
symptoms It 1s particularly hable to occur after sn iliness,
when the general muscle tone 18 poor or following excessive
fatigue of the leg muscles as may occur following exercise
which the subject 15 unaccustomed to perform regularly
Occupations which entail prolonged standmg cause strain of
the ligaments and muscles of the foot, and lead to unlocking
of the articulations of the tarsus and the development of &
pronated foot. Obesity will accentuate these factors. A
pamnful corn or callosity will often produce flat foot by
reflexly mnhibiting the postural muscles of the leg and foot.
Varicose veins by causing defective nutntion of the muscles
and ligaments of the foot end oedema of the hgaments lead
to a relaxation of the Ligaments and pronation of the foot.
Hallux valgus by depriving the mner side of the foot of
the support of the big toe predisposes to eversion of the
foot and flattening of the longitudinal arch, and & congenital
short first metatarsal produces the same effect for the same
Teason

As 1n infants a shortened tendo Achilles rotates the foot
mto pronation and causes weight bearing to be taken chiefly
by the forefoot, whist knock knee and bow legs alter the
Iine of weight bearing so that increased weight 1s borne on
the mner mde of the foot. Ihigh heeled shoes especially if
the counter fits badly, will predispose to flat foot by
alloming the foot to shide downwards into the fore-part of
the shoe, thus cramping the toes and preventing any move-
ment of the toes and forefoot.

In the development of flat foot  the flrst deviation
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under the antenor part of the os ealers and sustentaculum
tali of the os caleis 1n order fo prevent the downward and
outward rolling of this bone and not under the scaphoid
bone which 15 the highest part of the normal lonmtudinal
arch  The support should be } i thick on 1ts medial aspect
tapenng off completely on the lateral side and extending
from just postenior to the head of the sccond metatarsal to
the postertor aspect of the heel  The width of the anterior
edge should be the distance between the Internl side of the
firet metatarsal to the medial aspeet of the fifth metatarsal
These distances should be mensured by ealipers It should
be y% 1n thick anteriorhy
and raised in the centre
toconform tothe anterior
metatarsal  arch It
should be bevelled so
that the elevation com
mences on the Jaternl
aspeet of the first meta
tarsal and cnds on the
medial side of the fifth
metatarsal but if there
1s & congemtal short first
metatarsal, the medial
part of the anteror part 1y 232 Arch support for flat foot.
of the support should not ( After Divelev )
be bevelled as gbove
but should be j—% imn thick and extended forwards under
the head of the metatarsal so that this metatarsal
resumes 1ts normal function of being one of the three
weight bearing points of the foot. (Fig 282) If this
support 15 not sufficient to correct the pronetion the
heel and sole of the shoe should be raised {—% in on the
mner side to obtain correct foot balance YWhen this s
necessary g metatarsal wedge of leather §—1% in thick should
be placed on the outer side of the sole dr inside of the shoe
Just beneath the head of the fifth metatarsal bone to prevent
lateral shding of thc foot

When commencing treatment manv early cases benefit
by preliminar rest in bed for 10-14 days so that any oedema
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that the line of weight bearing 1s returned to the
normal position and so that the foot 15 returned to
1ts normal balance

(2) to elevate the longtudinal arch and hold the foot in
the posttion of correct structural stability until the
postural muscles and lignments recover their tone
sufficiently to maintain postural stability

(8) to restore the tone of these muscles and higaments

The first two arms are secured by the provision of correct
footwear adjusted to balance the foot for corrcct weight

k1o 231 —DBllateral flat foot “ote the morked eversion and
abduetinn of the left foot \ote the valgm deformity (pronatien)
of the heels.

bearing and the provision of felt or rubber arch supports
4 Thomas heel should be fitted to the shoe It 15 Important
to bear 1n mind that the chief function of arch supports is
not that of holding up the arch but that of preventing the
downward and outward rolling of the os ealeis and forefoot
which 1s the prelude to the collapse of the longitudinal arch
Arch supports are not a confession of failure of conscrvative
treatment, as used to be thought arch supports which are
often ordered are designed to hold up the fallen arch, and
these are based on wrong fundamental principles and are
useless as a means of correcting the deformity  VWith this
type of support, weight 15 stll borne by the whole of the

sole of the foot.
The correet arch support should have its highest point
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m full adduction and myerston  The patient 13 allowed up
3—4 days after the mampulation when the reaction has
subsided and walking 1 the plaster 1s encournged  After
four wechs the plasters are bivalved, and removed for
excrcises and physiotherapy only  When the muscle tone
of the iy ertors 1s suflictently improved that they can prevent
eversion the plasters are disenrded and correct shoes and
arch supports fitted as for statie flat foot

CLAW-FOOT

Claw foot1s a deformity where the longitudinal arch of the
foot 18 inereascd 1n height and associated with clawing of the
toes. It may be aequired
or be congenital in ongin

Aequared  elaw  foot
may result from infantile
paralysis or from con
tractures of the soft
tissues  resulting  from
burns and mflammatory
conditions It mey be
found associated with
progressive disenses of
the central nervous sys
tem, such as Friednch s
ataxia and certain mus
cular dystrophies

The congenital or idwpathic type 13 the common type,
but despite the description of congenital claw foot, 1t 15 rare
for the established condition to be cvident before the child
1s seven or aight years of age  The longitudinal arch 1s higher
than normal the tocs clawed and the forefoot dropped The
plantar fasein 1s taut and contracted The dropping of the
forefoot lLirmts dors fleion of the ankle and smmulates
shortening of the tendo-Achulles  (Fig 283) With advaneing
vears, true shortening of the tendon does occur and the fore
foot becomes adducted  Apart from the appearance of the
deformity the chief complmints are painful callosities under

Fia 233.—Bilatera! claw feet in twins.
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may subside If the foot 15 painful because of adheslons or
ngid the foot should be first mobilised by manipulation
under general anaesthesia  The footwear should be corrected
and felt or rubber arch supports of the type descnibed, fitted
In most cases they can be discarded when the postural muscles
can adequately stabilise the foot in the correct position.

All these measures are supplemented by intensive physio-
therapy  Contrast and faradic foot baths are valuable ads
to the recovery of the tone of the intrinsic muscles of the foot.
Exercises to md these consist of pickaing up handkerchiefs
and marbles with the toes Further exercises are those
designed to strefch the tendo-Achilles, walking on the outer
sides of the feet, and exercises to strengthen the invertors
of the feet. Ballet-dancing 15 an excellent therapeutic
exercise for children

Advanced cases, and certan tvpes of adolescent flat foot,
often fail to recover under conservative treatment, and in
selected cases operative mensures are used. If no arthnts
15 present, the operation consists of Jengthening the tendo-
Achilles and arthrodesing the seaphord-cuneiform jomt or
astragalo-scaphord jomnt with full correction of the flat foot
After operetion the foot 18 tmmobilised 1n plaster for 10-12
weeks  In old ngid cases where conscrvative measures fail,
a tnple arthrodesis 1s performed

SPASMODIC FLAT-FOOT

Spasmodie flat foot 13 a condition of eversion and abduc-
tion of the foot, usually hilateral, which occurs 1n adolescents
and 1s associated with considerable ngidity of the foot and
contraction of the evertor muscles (the peronen) Vanual
correction of the foot 1s usually impossible, The feet are
pawnful, and welking 15 difficult. Often some septic focus is
present, and its removal 1s often followed by 1mprovement
of foot condition  Many cases show evidence of mud tarsal
arthnhs, which 1s often the actiological factor producing the
deformity

Treatment consists of mampulation of the fect under
general anaesthesia followed by 1mmobilisation of the feet
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mn full adduction and inverston  The patient 1s allowed up
8—4 days after the manipulation when the reaction has
subsided and walking 1in the plaster 1s cncouraged  After
four weehs the plasters are bivalved and remoived for
excraises nnd physiotherapy only  When the muscle tone
of the invertors 1s sufliciently improved that they can prevent
eversion the plasters are disearded and correct shoes and
arch supports fitted as for static flat foot.

CLAW-FOOT

Claw foot1s a deformity where the longitudinal arch of the
foot 18 increased 1n height and associated with clawing of the
toes It may be acquired
or be congenital in ongin

Aequired  claw  foot
may result from fantile
paralysis, or from con
tractures of the soft
tissues  resulbng  from
burns and inflammatory
conditions It may be
found associated with
progressive  diseases of
the central nervous sys
tem such as Friedrich s
ataxia and certain mus
cular dystrophies

The eongenital or rdiopathic tvpe 15 the common type
but despite the description of congemital claw foot, 1t 13 rare
for the established condition to be evident before the child
1s seven or cight v ears of age. The longrtudinal arch 1s higher
than normal the toes clawed and the forefoot dropped The
plantar fascia 18 taut and contrncted The droppmng of the
forefoot limits dorsi flemon of the ankle and simulates
shortening of the tendo Achilles (Fig 288 ) With advaneing
years true shortening of the tendon does oceur and the fore
foot becomes adducted Apart from the appenrance of the
deformity the chief complaints are panful callosities under

Fio 233 —Bilateral daw feet in twins,
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the heads of the metatarsals and over the dorsal aspects of
the clawed toes due to abnormal pressure and friction by
the shoes Pain 18 often experienced 1n the calf of the legs
and 1n the back due to increased lordosis
Treatment.—The aiun of conservative treatment 1s to
raise the forefoot and redistmbute the stress of weight beanng
from the heads of the metatarsals to the whole foot This
can be provided by a metatarsal bar placed posterior to the
metatarsal heads and a leather wedge +—& 1 high beneath
the head of the fifth metatarsal to prevent lateral shding
and to redistribute the weight of the body from the lateral
side of the foot to the ine of the second metatarsal. A felt
arch support, with 1ts highest pomnt
£ "~ under the scaphoid 18 useful for
Fio 234 —Archsupportfor redistnbuting the body weight strain
daw foot. (After Diveley) over a larger area of the foot (¥igs
284 and 285 )

These measures should be accom
panied by physiotherapy designed to
stretch the tendo-Achiles and 1m
prove the function of the lumbncal

and 1nterossen and muscles of the
foot.

Operative measures are usually
necessary to supplement the con
servative measures The tight plantar fascia and muscles
are relaxed by stnpping their attachments from the os
caleis (Steindler’s operation) through medial and lateral
wmeisions along the heel, and manipulating the foot so that
they acquire new ongins more anteriorly This allows the
forefoot to be rased and the cavus deformuty 1s corrected
during weight bearing  The foot 18 1mmobilised 1n plaster
for four weeks after operation and then mobilisation exercises
commenced The operation 1s not very useful for adults
when the deforruty 1s fixed, and will not correct after
operation

In meny cases the chief disability 1s the clamng of the
toes This 15 well corrected by arthrodesis of the inter
phalangeal joints of the toes (Lambrinudi s operation) which
also compensates for weakness of the interosseii The foot

Fio 285 —Alctatarsal
bars.
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15 immobilised on special sandals (Fig 280) or by the msertion
of Kirschner wires uatil fusion is complete

Lengthening of the tendo Achilles 18 rarely performed,
as the tendon 1s only apparently shortened and lengthening
will produce n caleanco valgus deformity  In old standing
cases, n triple arthrodesis of the foot may be performed
removing wedges of bone dorsally to correet the cavus defect

DEVELOFPMENTAL DEFECTS OF THE METATARSALS

The metatarsals normally have ther long axes uppro‘(;
matelv parallel with the first metatorsal, this bemng longer
and broader than the others Oceasionally the head of the

—_ —_——

Fia 230.—Stamm sandals—used for fixation after toe fusion
operations.

first metatarsal 1s abducted from the second and the head
of the second metatarsal replaces that of the first as one of
the three principal weight bearing points of the foot A
similar effect results from the presence of a congenital short
first metatarsal bonc and from excessive mobility of the
first metatarsal and an inerensed strain 1s put on the second
metatarsal a function for which 1t 18 not designed These
defects are predisposing factors in the production of meta
;nrmlgm march fracture Freiburg s infraction and pronated
ect

HALLUX VALGUS

Hallux valgus is o deformuty of the great toe whereby
the phalanges of the toe are adducted towards the second
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toe. (Fig 287 ) The head of the first metatarsal 1s abducted,
end the combined deformity causes prominence of the head

. of the metatarsal on the medial mde
'4
’
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of the foot. Friction and pressure of
the shoes at this point causes a bursa
to develop and thig, together with the
promunent bone, 15 known as a bunion.
Continued trauma often results in a
septic infection of the bursa. The
deformity 18 often associated with flat
foot, as the loss of the support of the
big toe nllows pronation of the foot to
occur  Once the deformity 1s present,
it 18 accentuated by the pull of the
deviated extensor hallucis longus tendon  The med:al part
of the metatarsal head becomes exposed to traumn and
osteo-arthnitis of the metatarso-phalangeal joint ensues.
Thia together with the bumon Iis the cause of the pan
associated with the deformuty

Treatment.—Operative treatment 1s usually recommended
It should be delayed until all evidence of sepsis of the bunion
15 absent. For young patients, and for cases with no arthntic
changes excision of the bumon and exostosis 15 performed,
together with transference of the omgm of the adductor
hollucis muscle from the
proxumal phalanx to the
head of the first metatarsal
(McBrnide s operation)  For
other cases the proxamal
half of the proximal phalanx
and bunion are excised and

Fio. 237 —Hallux valgos.

an arthroplasty performed
(Fig 288) After the opera
tion, the toe 13 1mmobihised
for fourteen days in plaster
or witha figure-of-eight band
age, with traction exerted on
the toc to separnte the sur

LR

lo 238 —Operation  for hallux
The removul of the bascs of
the proximal phalanx removes the
| of the add
hallucis and also produces an arthro-
plasty

faces of the false joint.  YWhen this immobilisation 18 remoy ed
a course of exercises 13 commenced to correct the pronation
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of the foot and to mobihse the toe  Correct shoes should be
ndvised for all enses

For patients where operation 1s contrn indicated for
reasons of nge ar other bodily mlments or for those who
refuse operation, some refief may be afforded by fitting
proper shocs wedged on the inner side as for {int foot, and
fitted with a fore part which should be 1n onc picce and have
no toecap A amall felt pnd 3 1in thich should be placed
under the head of the first metatarsal to distnbute the strain
of weight bearing correctlh  whilst o metatarsal bar will be
nvalunble if osteo-arthritic changes are present

Devices dewvised to hold the toe 1n the correct position
are useless, as they do not relieve symptoms nor do they
cure the deformity

METATARSALGIA

Metatarsalgia 1s the term used to deseribe pain beneath
the hends of the metatarsals 1t ma) be due to traumatie
or inflammatory conditions of the metatarso-phalangeal
jonts and adjacent soft tissues It may ealso be due to
static causes, and this may be one of two tvpes  (a) relaxation
metatarsalgla and (b) the neuntic type of metatarsalga

The relazation type usually follows a debilitating ilness
when the gencral muscle tone 18 poor  The foot 1 relaxed
and the anterior metatarsal arch depressed resulting 1n
splaying out of the metatarsal heads The stretching of the
transverse metatarsal ignments causes o burning pun which
18 relieved by lateral compression of the metatarsals

Relief 1s obtained by strapping the forefoot with zinc
oxide strapping o as to prevent the metatarsals sploying
out, and by placing a dome of felt } . high beneath the
second metatarsal head to restore the antemor metatarsal
arch A metatarsal bar 1s fitted to the shoe to redistribute
the area of weight bearing  The associated flat foot needs
treatment along the lines alrcady described foot exercises
and contrast baths being valuable aids to recovery

The neuntic type 18 often due to lateral compression of the
metatarsals by defective footwear the compression of the
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toe. (Fig 287 ) Thehead of the first metatarsal1s abducted
and the combined deformity causes prominence of the head
of the metatarsal on the medial mde
of the foot. Friction and pressure of
the shoes at this pont causes a bursa
to develop and this, together with the
promment bone 1s known as & bumon.
Continued trauma often results in o
septic infection of the bursa The
deformity 1s often associnted with flat
foot, as the loss of the support of the
big toe allows pronation of the foot to
occur Once the deformity 1s present,
it 1s accentuated by the pull of the
deviated extensor hallucis longus tendon  The medial part
of the metatarsal hend becomes exposed to trauma and
osteo-arthntis of the metatarso-phalangeal jomnt ensues.
This together with the bumion, 18 the cause of the pamn
associated with the deformty

Treatment.—Operative treatment 15 usually recommended
It should be delayed until all evidence of sepsis of the bunion
18 absent. For young patients and for cases with no arthntic
changes, excision of the bumon and exostosis 1s performed,
together with transference of the ongin of the adductor
hallucis muscle from the

proxxmal phalanx to the
head of the first metatarsal
(McBride s operation)  For
other cases the proxamal
half of the praximal phalanx
and bumon are excised and

an arthroplasty performed

(Fig 238) After the opera Operation for

tion, the toe 13 immobilised The val of the of
for fourteen days 1n plaster the pmmﬂ phalanx removes the
or witha figure-of-cight band ~ deforming influcnee of the sddactor
nge, with traction exerted on hallucls and “';’ﬁ'm an arthro-
the toc to separate the sur

faces of the false joint.  When this tmmobilisation 1s remosy ed
a course of exercises 13 commenced to correct the pronation

Fic. 257 —Hallux valgus.
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of the foot and to molise the toc  Correct shoes should be
adwvised for all eases

For paticnts where operntion 15 contra indicated for
reasons of age or other bodilv mlments or for those who
refuse operntion some rchief may he afforded by fitting
proper shoes wedged on the nner side as for flat foot and
fitted with a fore part which should he m one piece and have
no toe-eap  \ small felt pad } 1n thick should be placed
under the head of the first metatarsal to distribute the stroin
of weight beanng correetly, whilst a metatarsal bar will be
invaluable if ostea-arthntic changes are present

Devices devised to hold the toe in the corrcet position
are uscless as they do not rchieve symptoms not do they
cure the deformity

METATARSALGIA

Metatarsalgia 1s the term used to describe parn benenth
the heads of the metatarsals It may be due to traumatic
or mflammatory conditions of the metatarso phalangeal
loints and adjacent soft tissues It may also be due to
static couses and this may be one of two types  (a) relaxation
metatarsalgia, and (b) the neuritic type of metatorsalga

The relazation type usually follows a debihitating illness
when the general muscle tone 18 poor The foot 18 relaxed
and the antertor metatarsal arch depressed resulting
splaying out of the metatarsal heads The stretching of the
transyerse metatarsal lignments causes a burning pamn which
18 relieved by lateral compression of the metatarsals

Rebef 15 obtamed by strapping the forefoot with zme
oxide strapping so s to prevent the metatarsals splaymng
out, and by placing a dome of felt } in high beneath the
second metatarsal head to restore the anterior metataraal
arch A metatarsal bar 15 fitted to the shoe to redistrbute
the area of weight bearing  The associated flat foot necds
trentment along the hnes already described foot excreises
and contrast baths being valuable aids to recos ery

The neuntic iype 13 often due to lateral compression of the
metatarsals by defective footwear the compression of the
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digital nerves producing a burming pamn which radiates into
the toes The fourth toe 18 chiefly affected, the disability
being known as  Morton s toe.  The enuse mn this case 15
invanably a neuroma of the digital nerve, and resection of
this gives prompt rehief

FREIBURG’S INFRACTION OF THE SECOND
METATARSAL

Freiburg sinfraction1s a conditionof the second metatarsal,
which results 1n pain and stiffness at the metatarso-phalangeal
jomnt associated with clawing of the toe. The head of the
bone becomes broadened, flattened and rarefled, whist the
shaft of the bone 1s thickened. This 18 seen when an X ray
exnmmnation of the foot 18 made The condition 18
thought to be due to overloading of the second metatarsal
because of metatarsus varus or a congertal short first
metatarsal.

Treatment conmsts of restoring the pomnt of weight
bearing 1n the forefoot to the first metatarsal by placing a
felt pad } in. thick beneath the first metatarsal and by
fithng a metatarsal bar  If the pain persists the head of the
metatarsal 13 excised.

MARCH FRACTURE

A march fracture 1s the name ascribed to the con
dition of spontaneous fracture of the nech of the second or
third metatarsal, and 13 most commonly found 1 soldiers
and those who have to tndulge 1n more foot exercise then
they are normally accustomed. Often a congenital short
first metatarsal 1s present, which causes more stramn to be
put on the second metatarsal This, however 15 not an
mvanable finding The patient complains of pamn and
swelling over the dorsum of the forefoot, and localised tender
ness 13 present over the affected bone  An X ray examination
reveals a transverse fracture of the nech of the metatarsal
in good position and associated with & cuff of callus.
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Treatment consists of immobnlisation of the foot m plaster
for mix wechs, followed by treatment of the factors predis
posing to the nssociated foot stran

HALLUX RIGIDUS

Hallux mmdus v a conditton of stilfness and limted
extension of the metntarso phalangenl jomt of the great toc
due to osteo arthntis of the jont It may result from trauma,
such as strihing the end of the toc ngainst a hard object and
0 mjunng the jont articular surfaces  Vore frequently it
18 a sequel of flat foot, where the toe becomes flexed and
with the metatarsal becomung more horzontal the dorsal
part of the articular surface of the head is almost non
articular and degenerates, leading to osteo-arthritis of the
whole jont At first dorsi flexton 1s limited and pamful
but as the condition advanees, the toe eannot be extended
and the patient experiences pmn when weight 1s put on the
forefoot, Walking1s then only possible if the foot 18 externally
rotated.  Rehief 15 afforded by fitting corrcet shoes with o
ngid sole and a metatarsal bar so that no stran 1s put on
the affected jomt.

A mampulation will inerease the range of moyement and
relieve Pam in recent cnses, but advanced cases need opera
tion. This conwists of making an arthroplasty by excising
the base of the prouimal phalanx as for hallux valgus
2::&; operntion, physiotherapy 18 dirccted to the associated

oot

HAMMER-TOE

Hammer-toe 18 & deformity of the toes usually the second,
consising of dorsi flexion of the proximal phalanx wath
acute plantar flexion of the second phalanx, and plantar
flexion or dorsi flexion of the distal phalanx. (Fig 280)
The dorsi flexion of the proxamal phalanx causes the dorsum
of the toe to rub agawst the shoe, and o pamful callosity or

m df;dOP'- A corn often develops on the tip of the distal
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phalanx
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The deformuty is commonly associated with claw

foot and hallux valgus and 1s usually bilateral.

Fic 230 —1lammer toe

Fig 241 —After opera-
tion the toe may be
fmmobitsed by ban-
dages and & small
metal support. Two
bandages are appled.
‘The proxtmal
payses over the dorsum
of the toe 10 prevent
hvper-extension of the
i phalany. The
distal bandage passes
under the distal phal
anges to prevent flex
ion Thew
maintain the phalange
1n correct alignment.

In children the toe should be subject
to repeated manipulation and the de
formuty corrected by strapping paseing
over and under the toc In adulls the
deformity 18 fixed and operatiy e measures
are neccssary (Fig 240) These consist
m excising the corn or callosity and the
proximal nterphslangeal jomnt with
wedges of bone, folloned by arthrodesis
of the toe  The toe 1s then immobulised
for six weehs by a toe sphnt or a

o somt
X0 M Do

AxTraconm or P snct)
2
F10 240 —Operative treatinent of hammer toe

harschner wire threaded through the
phalanges. (Fig 241)

AFFECTIONS OF THE HEEL

Pam over the posterior aspect of the
heel may be due to tenosvnovitis of the
tendo Achilles or to bursitis external or
deep to the tendo-Achilles Tenosy-
novitis 13 treated by immobihsation mn &
plaster cast, mcluding the foot and knee,
1n order to rest the gastrocnemius com
pletely This is retamed for three weeks

Bursitls 18 treated by first relicving
pressure on the burse and the apphea
tion of heat. Permistence or recurrence of

symptoms indicates exeasion of the burxa.
Epiphymtis of the o3 caleis 13 discussed in Chapter \
Calcaneal Spurs —Calenncal spurs arc outgrowths of bone
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on the plantar aspect of the os calas at the ongin of the
plantar faseia  Almost invaoably they result from plantar
fasentis often gonococenl m ongin, or asscemted with other
focal sepsis  Occnsionally, o bursa covers the spur and
bursitis develops increasing the pan and disability  The
patient complans of pamn m the heel when walkimg

Treatment 1% directed to chmunation of the foeal sepsws
and the relief of pressure on the spur by the provision of a
sponge rubber nlny 1n the shoe heel over the mite of the spur,
or a rubber bar }n thuck just anternor to the tender pont
The plantar fascutis 18 treated by appheation of heat via
medieal dinthermy or short wave diathermy, and vaccine
wnjections Excision of the spur s only performed as a last
resort

AFFECTIONS OF THE SKIN OF THE FOOT
CORNS AND CALLOSITIES

A callosity 1s a localised thickeming of the skan which 18
due to friction and abnormal pressure over areas unaccus
tomed to such pressure They arc associated with claw foot
{under the metatarsal heads and over the dorsal aspect of
the clawed toe} with hammer toe, and with il fitting shoes

Where the pressurc 13 exerted over a bony prominence
which ean exert counter pressiire a localised proliferation of
the shin anses which also burrows decp into the deeper
layers of the skin. This constitutes a corn

Treatment 15 directed to the actiological factor producing
the painful skin defects and to reduciag the collomties or
removing the corns  Local application of & paint containing
Ext Canaobis Indiea and 30 gramns of sehicylic acid dissolved
mn ether and collodion, followed by sodwum biearbonate
foot baths, will aid removal of the horny thichenings
Curettage or panng with a razor 1s often necessary for
complete removal

Temporary rehief from pam may be afforded by the
application of felt rngs over the corn or callosities, therchy
relieving pressure on the painful area
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PLANTAR WARTS

Tlantar warts are painful localised arcumsentbed growths
1 the shin of the sole and heel of the foot  They are treated
by curcttage with a Volkmann spoon followed by the
nppliention of 10 per cent silver mitrate to the remaming
depression  If the warts are multiple application of super
fietnl X rayvs s the best method of treatment

INGROWING TOE-NAIL

Ingrowing toe-nml 1s a verv pmnful affection assocuted
with n low grade ifeetion of the nui fold It usually follows

o

v e ™ ey
B-y¥rty I
-
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K R o
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l '~y
Floo 912 Wedge
exchbm uf pall bed
for Ingrowlog  toc.

nall F1a 213 —Ltadical cure for Ingroning toee

tyd

the wearimg of bodly designed shoes and 18 prCﬂP‘““”'
eutting the nnlls cony exdy instead of transy ersely !
I mild eaven relief is afforded by packng the sl a®

from the nant fold with cotton wool soaked m 10 per o
silver nitenie

and by correot rees of pressue ¥

lﬂ‘ll;lli(m of the nail f())]d e son !

A cr:;u wr-ll-(-p.mhlhhul cnses operatiy e treatment is Dﬂ"‘:(

and n;(irV:,lI,VL {)I"‘"‘”“l\ 18 the cxaision of o wedgt 5,
{1

sutured (”; ;;:l;(“lldc the nail fold the raw are Y,

skan (:}:nrfctcunml cases  the nafl bed mny be exesd ¥
the dista) hl;l)'rm(iﬂh”' the nail bed excised by amP‘l?‘
188 permanent cum:,dhl"l phalanx (Fig 243) i :'

hieh the long suffering patient ¥
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PLANTAR WARTS

Plantar warts arc painful localised, circumseribed growths
n the skin of the sole and heel of the foot. They are treated
by curettage with a Volkmann spoon followed by the
application of 10 per cent. silver nitrate to the remamng
depression  If the warts are multiple, application of super
fienl b rays 19 the best method of treatment

INGROWING TOE-KRAIL

Ingrowing toe nail 18 a verv pamful affection asscanted
with a low-grade infection of the nail fold It usually follows

o wacmom
e o o
u-:-:
bl =

Fio. 242 — \WWedge
exchion of mall bed
for ingmwimg toe
Fig 243 —Hadlcal cure for ingrowing toe-nali
the wearnng of badly designed shoes and 1s precipitated by
cutting the nails convexly mstead of transycrsely

In mild cases rchef 15 afforded by packing the nail away
from the nail fold with cotton wool soaked in 10 per cent.
mlver mirate ond by corrccting sources of pressure and
irrztation of the nail fold

In well-cstablished eases operative treatment 1s necessary
A conservative operation 1s the exeision of a wedge of skin
and nail so as to include the paml fold the raw area being
sutured (Fig 242)

For recurrent cases the nail bed may be excised and a
skin graft applied or the nail bed excwsed by amputating
the distal half of the distal phalanx (Fig 248) The latter
13 & permanent eure which the long suffening patient weleomes

Y.
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of head of humerus 70

for fractures of the tibla, 117
for Smith-Netersen operation 103
dlal, 08

with roller-alutes, 48.
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Estenslon akin 28
Eves, in torticolls, 213

¥

Faclal asymmetry in torticoll 215
Faradlam 233
Fascla contractures of 43 100 272,
lata usc in nrthmp!ml) 40
Fat embolivm 36,
Fibroadtis, 233
gure—:hf]-dgh( bandape for fractured

Fingers, injuries of D0
Fixed truction, 40 112
Fla fls, 42,
Flat foot 203
arch supports for 200
operatlons for 270

“ Forward slump 230
Fractures, carpal seuphold 80
enuses of 31
cervienl r‘alne 90
clanlfication of J2.
clavicke 74
Colles 8~
comminuted 52
complications of 3

com 54

drotme lmduttd with, 57
dela union of 00
femur 103

birth injurles of, 111

Braun frame in treatment 116

compound, 115

exerclves for 110

fixed tractlon for 113

in ehildren 112.

peck of 103

skeletal traction for 118,

subtrochanteric, 111

Thomas splint for 11%.
first dd, EB

E‘::d of nd.lu!, 81
bamerwms 77

{lower une-thh-d), 81
immobilkation of
impacted, 52,
mal-union 50
mandible 73,

metatanals, 126
muscle infuries assoctated with 54,
nerve injuries aseociated with, 53

Fractures non unfon 60
pn!lrmnl them)yy for 6.
o
open rt‘dudlon a3
o4 cnlcly, 1230
patella 110
pelvis, 102,
ott 8, 110
reductlon of 63,
rehabilitation 64,

fon, 03
shaft of mdhus and ulnn 85
simple 32

exerciscs for 83
with cord Injury 990
spiral 52,

Fragllitas ossfum 141
Frames, Dohler arm 26,
legr 18
Dras ord, 23
DBroum,
Jones iﬂp abduetion 18
Pugh hip 104

spinal, 1538
Whitman 24,
Freiburg s infraction, 270,
“ Frozen shoulder ™ 179

G

Gallows extension for birth fracture
of femur 111
for fr-m.um of femur In children

G-!nmhm, 235

ty'mpalhelle, infection ofl 223
Gang! omy for perip 1 vas

¢ cular disense, 223
as-gangrene 71
prophylaxis of 00
Genu valgum, 143,
in amoclation with flat foot

204

varum, 144

in emociation with flat foot
204

Glant-cell tumour 140,
Gonlometer
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Gulllotine amputation 40
Gutter splints, 82

n
Hallux rigidus, 277
573,

v
Hemilton Russell tractfon 42
for scetabaloplasty 173.
for fracture of neck of femur 108
Hammer toe 277
Head suspension apparatus, 3 138
for torticollh, 215
Heel, affections of 278
Hellotherapy for tuberculosls of
bones and joints, 140
Henderson s operation 120
Hip foint, -r:eubuloph:t) of 173,
arthrodesh of .
congenital d Um: of 202
osteochondriths of, 218
spica plaster for 9
traumat dhlo(-tlon of 130

rr-utm-e- of, 77

I
Immwobillsation of fructures, 00
1

spingl cord Injuries, 107
Infantilc paral l'nh. See  Anterior

mye]itis
Infrapstellar pad of fut, affections of,
183

Ingrowing toe-nall, 280

Instruments, general, 36,

Intema.ldmngcn-enuolu’nknu- 180

Intervertebral discs, leslons of 248
prolapse of 238

J
Jucket, plaster 10 94
240,

for scollosis
for tuberculosly of spine 130
Jointa, affectlons of 139

osteo-arthrith of, 174
rheumatodd arthritts of, 170

FRACTURES AND ORTIIOPAEDIC BURGLRY

Jolnts, shoulder tuberculosls of, 168
is of 168

Kenny methods for anterfor polio-
myelitls, 281
Klrschner wire {nsertion of 30
hnee uge 13
for affcctions of prepatellar pad
of fat, 183
for lniom of eruciate ligaments

}o{ut. nrthmdenh of 167
internal derungements of 180
synovitls of, 181
tuberculosis of, 167
hnock knee  Ser (;cn rlgum.
Kocher method for n:duuﬁon of dis-
Jocated -hnu.lder 130

Lnrubrtnudl operation for claw toes,

for d.rop-foot,
I‘mlnectom) ro;”f:rohpoed inter

strain of back, 254,
torn collateral of kmee 181
torn cruciate, 182

Iﬁdmmlpuh fon m%?‘"‘]
rens 1) ot
dislocation af tho hip,

“ Mallet ” finger 109
JMandible fracturce of 73.
Mantpulation, for correction of de-
formuty 44
for flat foot, 270
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Manipulation of fractures, 0
Tl

Enn'nx‘ for congenital dislocntlon of
hip 203
for sprains, 131
for talipes equlno-varus 208
for talipes calcanco-valgua, 211
Aantoux test 140
March fracture 276,
MecBride s operation 274
Meduorrsy  operatlon fnr fmmeture of
neck of femur, 1
for e ariieita of hip 173,
Medinl ml.hh-rnl ligament  tear of

rpkwmd le wp-untkm of n:L
\cdlan nerve leslons o
“ Melon-aced ™ bodlies, IDG

Meningocoele 212,
Meteorrpals, fractures of 80
tuberculoshs of, 138
Metaphvsie 133
Mctatarm] bar 22
Metatarnalgin, 273
Metataruals, fr-ct\.rrﬁ of 120
toberculosths of
lorton s toe TCI
)lu!ll le myelomn,
e, culcification ln m
mntudun:, 101
tnjurles complieating fractures, 36
rupture of 101

o4
complicating fractures 50
in dbow dhlocatlons, 130
in elbow fractures 83

hY

Nall Smith-Petersen, 100,
Nanghton Donn, operatlon for drop-
foot, 230

Nerve, circamflex, leslons of, 240
34

compresdon

division, 23t

injurtes mmplh:-tlng fructures 33
median (ko of

285

“curone lesbons of upper and lower
motor 213

\eurn'pnlhk- Joints, 160

Nicola operntion 120

Night aplints, for l)upuwlrenn con

tracture 107
for talipey 210
“No toueh  techniue 30
N\ucleus pulposs pml-p.c of 234

o]

Oblique fracturcs, 83
osteotomy 108 173
QOlecranon proces, fractures of 83
Open reductlon of frnctures 03
of fractured olecrnnon 83
of nrpnrn!td medlal qﬂmnd)k

5] cn.lch. fracture of 123,
-SchlAtter » disrase 220
eo-arthritis, 172,
Osteochondritly, 218
diysecans 173

2522
=4
P
»
5

of tibial tubercle 270
eoclashy 144

Ost:
Orteogemesis Hapertects, 14
s imperfecta, 141

Osteoms, 143

Osteomyellitls, 133
complications of, 133
fracturey due to 54 180

Osteotomy general, 45
instruments for 37

\ v
Paget s dhc-;e 130
ca ractures, 51
P-r-lyﬁ:hh’fhctum 53
D‘D
ml'kery
in bermloda of the spine 133

Pu'lph-‘h in fractares of the spine
o0
in tuberculosls of the spine 143,

10
Pamthvroid osteodystrophy 140
\ and pathological fracture 3t
Parrott s nodes, 138,
Pathologienl dislocation, Charcots

t 100
In tubercalosis of Jolnts, 103,
fractares, 53
! in fragilitay emslum 141
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Pathological fractures in glant-cell
tumonr 146
ths, mcL

o Paget 3 dbveare 1
in p-mthymld oﬂcodmmphy

Telvic lﬂnz 104

Pelvis, fractures of, 102

TPenlafllin for acuts oateomyelitts, 136
for compoand fractures, 70,

gangrene,
for wounds of te, 130
shoulder 179

23

bed, 1

for spinal {njurles,

tor mhemncnh i the spdne
for eervia.l spine, 87
eomplieations of 8
for con Adialocation of the

fu:]?orul spinal injury 08,
historimal, 2.

l‘repunﬂou of skin, pre-operntion 1
-om See Plaster and Bed

I‘rohp'n of I.nttntﬂ-ehrll dhos, 338
Pogh

107 113 110 181
Quadreeps drll "

193, 184

FRACTURES AND ORTHOPAEDIC BURGERY

ﬁnymud 3 discasc, 225
enction of degeneration, 333
necurm:t disfocatéon of the patelfs,

on.ho shoulder jolnt, 120
Reduction of frastures, 63
ehabdlitation ﬁﬂ'

for subtrochanterio fracture 111
Roller-skate 48,
Rupture of biceps tendon, 176

wuture of -ocu:d‘.

Bemilunar en: instraments for
exchdon,
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“ Shell * operatlon for congenital dis-
locutlon of hip 20
Shock compllmtlng compourd frac-

Shoes, rorrrct :0:. 23 277
Shouldcr jolnt arthrodeshs of 108

h-ﬂum of 170.
tuberculosts of 1068

for fractures of the femur 113
for frnctures of the metatarals,

1246,
Skin traction, 28
for fractures of the femur 113,
grafting 41
for com; d fractures 70
{for Injuries of the fingers, 01

Stipped epiphvals, 222,
Smith-1 etersen pail and instrunents
for Insertion, 100
and instruments for alipped epl-
phvsds, 222
Spastic paralvsh 232,
Spica plaster for the hip }olnt [
for the shoulder Jolnt
Splna bifida 242
Splnal brace 23
Spine, lesions of 242,
malformatlons of 232.
m’!comyellth of 232
tumours of 238
Splints, abduction -empl-ne 24
DBobler inger 43

Braun frame 18

21
double hlp, 18
hip 20
wal
Split thickness lEi:
Spond) litls, anky
deformam 248
bpondylolitheals, 233
Sprains 57
of the ankle lBl
of the back, 23
of the shoulder ]olut 178
of the wrist 131
Sprengel s shoulder 212
Static contmetions of nruscles, 60
s 1ne nv

s, 43
210

Stelndler s D‘pCI'I“Oﬂ 272

Steinmann pin 3

Slmmlnn lmdo—vnglnhk 200

Rtent 42

Strapplng for fractures of the rit, 02,
for spralns of the ankle 131

Subluaation 57

Bmphnlhlmu\c for compound froc-

for mlromvellll;, 130
for wounds of jointa, 130
Sulphonamide powder 70
Supncondvhr fructure 82,
Supm!E nntm ttnd.l-nlt[x, 17
jon of
Sway hnvL, 237
Sympatheetomy for periphernl vas
cular divense 223
for theumatold arthriths, 171
for trmumatio erterial spaxm 73
Syndactylism 217

Bynoveetomy 171
Synovial ma 173
Svnovitls, 138

of the Lnce 181
Svphills of bone 138
of jolnts 108

T

T strup 131 220
Tabes dorealls In relation to fractures,
54

Talectomy 212,
Talipes, 207
calcaneo-valgus, 211
‘arus, 207
pa le 230 200

233
Tend.fnhh of supraspinatus tendon,
Ttﬂanl, chronls lnfccuon of 188

mEchmwm rupture of 100
tranmsplantation of 230
tumours of, 201
‘Tendovae, s, 200
Tennts elbow 180
Tenosynovitls, 108
Tenotomv 44
Tetanus, 72
T prvph:nluxh of 6o
etany after parathvroid
In Hlekets I- ectomy 140

Thomas
bed Lnee spl
for fructures of the femur 11
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Pathological fractures in glant-cell
tumour 148

Pentalllin for -cut.eulh:omyellul 128
for compound n::tu.ru, 70
{or gus-gan,
for wounds o{ﬁz u 159
shoulder 179

f
Peripheral nerve leslons, 234
r lealons, 224

Peroneal nerve, lestorw of, 240
Perthes discase, 218
Phala fractures of 80
Phelp s box, 155
Pin, Broek, 81

Steinmann, 30
Ilantar warts, 280

Plaster of Parls for the ankle, 15
i
n 2.
bed, 1

fMlplnan‘j
for tnbereulosds of t_be spine

for mn'lal spine, 97
compliemtions of, 8
for ital disloeation of the

for &rul spinal Injury 98
rical, 2

tton of skin,
i‘remlm sores. See Plaster -nd ﬁed

SOTeR.
Prolapee of intervertebral dises, 238
Pugh hip frame 160

e o

Q
Quadricepa ddll, 107 113 118, 181 }
162 184

FRACTURES AND ORTHOPAEDIC SURGERY

R

Radlal nerve, lestons of 239
pur:lg;n compl!cnﬂn( {rectures

Tadlus, -b-mea of 21(1.

TReaction of degeneration 133
Rcvurmlt dlatocation of the patella,

ofﬂln shoulder joint, 129
ncductlmggnﬁ-ncturu, L]

Tchabliha
Remedial oxercises, 03
TRetro] 1 xbeocss, 133
Ntheumatold arthritls, 170
Ribe, fractures of, 91
Itickets, 141

dentttlon In, 142,

for 144

osteatomy for 144

tetany In 143
Roger erson t for fracture of

the neek of the femur 108
for subtrochan! frumn-e 111

Roller-skate

* Sabre ” tibla 138
Sacralisation,
Bacro-lisa belt,
jotnt,d’J}*mHm,loﬂ
“ Salient angle of the o3 enlels
!2&
Sueom

0
instruments for

of, 187
| Bever's disense, 231
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Thonwa bed knee aplint for tubercu
Josts of the knee, 167
double hip splint 18
heel, 203

hip splint, 20
or tubereulosls of the hip 103
walking caliper 17
wrench, 47

Three-1ling ruethod for fractured

claviele

Thumb injuries of, 50
Tibial nerve, lesions of 241
Tida! drainage of the bladder 100
?n' hammer l:’l;’:-,g
oe-ralring 14
Torticollis (w.gy Deck), $14
oumlquez for amputations 49

general, 33
Tractlon belanced, 40, 64
fixed, 40, 112

Hamiiton Ruwell 22

FRACTURES AND ORTHOPAEDIC BURGERY

Urethra ruptuce in fractured pelvis,
103

A
Vascular Infuries complicating frac-
tures 35
peripheral lesfons, 224.
Vertebra, fractures of 2.

fracture-disiocations of 02,
tnn:o;:m of patlents with injuries

o2
) fsual axes In torticollis 215
Vhamin C relation to union of frac-

tares, 00
Vitamin D rickets 141
Volkmann's jechaemio contracture
73!::2&“ dislocation of the
com of
dguw 1
complicating supracondylar frac-
ture 82

Von Recklinghsusen s disense 241

W

Walking ealiper Charcot s joint, 170
for fractured femur, 118
whetmlm:h hrc. 107

W-m for -plnzl lnjurk-. o

Watson-Jones gulde 108

method of reduction of fractured
‘11; 104
method of reduction of fractured

04
* YWebbed 2117
S de

0!
VWhole-thickness aldn
\Winoett-Orr method of treatment of
137
VWrist, of 3L,
spoain o

t 1
Wry peck. Sau Tortloollis.

X
X ray therapy for
uuf'yw ankyloaing spon-

wing's turoour 147
for giant-cell tumour 148,

fm' plantsr warts 80






