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PREFACE TO TIE SECOND EDITION

A STUDENT of frnetures In these davs cannot escapo tho
{nflaence of three men Sir Robert Jones Lorenz Bohler
and Sir Regmald Watson-Jones  Robert Jones who
spread the pnneiples of orthopedics and first directed
attention to the relationship between activity and healing
Bohler who emphamzed the sigmficance of early diagnous
and reduction of fractures under X\ ray control and by Ius
improvements m plaster techmque produced a comfortable
Light and effective splint n which functional activity of
the hmb could be restored in tho carlier stages of treatment
Watson-Jones who apart from his pioneer work n the
description of many fractures has dono 20 much to explain
the teacbings of Jones nnd Bohler to the Enghah speaking
world

There {8 no demre to escape the influence of these thres
but only to acknowledge 1t with gratitude whenever it may
appear 1n this book

Sinoe 1939 when tius volune was first published there has
been oonsiderable expanmon of what is known as  Fracture
Organisation. It 18 now well and widely recogrused that
n order to treat a patient with a fracture 1n an adequate
manner oertain facihties are necessary

The apparatus for X ray photography must be easily
availablo so that diagnostio films may be tsken early and
without disturbance An X ray 18 usually required in the
operating theatre or plaster room when a fracture has been
reduced and the plaster has been applied to the imb  Daring
the after treatment  of most fraotures regular X ray
examination is easential so that any recurrence of dwsplace
ment may be discovered in good time

The majority of fractures are splinted nowadays in
plaster  For this method to be succcasful some experience

1: the technique of applying & plaster cast 15 most important
great deal of harm may be done by a badly applied cast

v



v1 PREFACE TO THE SLCOND EDITION

not the least harmful effect being delay in union of the
fracture

Finally the patient must be taught at all stages of treat-
ment to regam the use of his injured limb and must
cventually be restored to the fullest possble economio
efficlencsy  For this objective & Physiotherapy Department
is an advantage and indeed a full course of rohalbilitation
at a gpecal centre may be requred.

Beeause of the need for all these facthities the treatment
of fractures is at the moment pasmng from the hands of
general practitioners and most patients are now cared for
i the Fracture or Accident Departments of Hospitals
However the general practitionor still remsins in contaot
with hus patient and with s patient & relati es and requires
to know what 18 going on, even if he is no longer in
charge of tho technical prooedures involved

Revision has been undertaken with this change of ciroum
stances in mind It is hoped again that the book will prove
of value to general practitioners rather by explaining what
1 happenmg mn the treatment of fractures than by supplyng
detailed instructions for what should be done Every effort
has been made to keep the book small and to avord as far
as possible that tabulation which so useful to the student
18 at the same time o dull for reading at the flremds Tt
may seom that illustration has been sparse but for reasons of
size this 18 mevitable

Grateful acknowledgments are duo to the Surgical Staff
and X ray Department at St Bartholomew s Hospital for
the uso of skuagrams to Dr Russell Grant who has made
further line drawings to Dr John Napler for his photo
graphy and to Mr R 8 Henderson for so kindly reading
proofs

A completo chapter on Fraotures of the Faceand Jawn has
been wnitten and dlustrated by 3Mr T Cradock Henry

Finally 1t is once again & pleasuro to thank Memsrs H K
Lews for ther almoxst unending patience

WDC

Loxpox¥
Mance IHO



PREFACE TO THE FIRST EDITION

1 gaX auswer the question why has yot another book on

Froctures' been wntten by saymg that it 1 in responss
ta the request of & number of students and recently qualified
men

An attompt has been made to produce a book which gives
moro practical help and detail regarding fractures than
appears 1n the ordinary textbooks of general surgery but
yot 18 not nearly so long as many of the complete treatises
on the subject It 1s hoped that by this means the book
will prove of value not only to the general practitioner who
hes oceasion to treat fractures from time to time but also
to undergraduates working for themr final examnation
surgery  With this aum n view details of open operations
on fractures and compheated methods of sgkeletal trastion
have besn omtted

Ths 18 not intended to be o complete textbook and if the
reader notices certain onussions or what appears to be a
dwsproportion m the space devoted to certan subjects he
can be assured that this has been done after careful con
sideration

Many satisfactory methods of treating fractures have been
used 1 the past and are i wse now and no clarm 18 made
that any one mothod 18 the beat but for the sake of sum
pheity and to save the reader the necessity of trying the
pros and cons of various methods only one 18 given 1n the
description of most of the fractures of individual bones It
st always bo Temembered that the good result of treatng
a fracture depends not one jot ko much on the method used
as on the wndividual and continued personal care and
supervision that 18 given guided by mmple anatomical
physiological and mechanical principles

Tho methods described sro ones which in use have been
found satwfactory and mmple No partioular originality is

AL
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amed for any of them and many follow those used by
Bohler of Vtenna to whose practice and writings the medical
profeasion m this country undoubtedly owes much

In an appendix at the end of the book are brief accounts
of o fen surgeons of the past whoso names are household
words 1n the fracture world

The dlustrations consst largely of untouched reproductions
of skingrams  These are used mstead of the rather popular
line drawmgs of skiagrams because in practice one has to
interprot original skuagrams and not read sunple diagrams

I am greatly indebted to my surgical collengues at St
Bartholomew s Hospital and the staff of the X ray Depart
nient for permussion to make use of skagrams My thanks
are also due to Dr Rusesll Grant who kindly made sevoral
of the origmnsl line drawimngs and took photographs Tho
edrtors of the St Bartholomew s Hospital Reports and the
Lancel have graciously gnven me the blocks from certan of
my articles

Fmally 1t18 a pleasure to thank Messrs H K. Lews & Co
for their remarkablo patience during months of wating for
the manuscript and for therr unending courtesy lLelp
and advice

JH
Jomuary 1930
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2 FRACTURES AND DISLOCATIONS

the lower third of the tibia and upper end of the fibula, theso
being the weakeat parts of the bones

Types of Fracture

Fraotures may be open or closed complete or mcomplete
mpacted commnuted or complicated they may be
deacribed also according to their direction 1n & bone

OreN ANp CLosED If the skin 18 not injured and the
tracture does not commumoate with the exterior it is called
a closed fracture If there 13 a skin wound whereby the
fracture 18 1n commumcation with the outmde arr it 18 called
an open fradure, The presence of alan wounds over a bone
which 18 fractured does not constitute an open fracture
unleas thers 18 a communication through the soft tussues
from the skin to the bone the fracture is & closed one

Open fractures most commeonly ocour as a result of direct
violence the alan being lacerated from without by the
frgoturing force In spiral fractures due to mdwreot violsnoe
there 1s often a sharp pointed fragment of bone which
perforates the aldn from wwhin  This 18 most commonly
seen in the tibla Infedtion of the bane is the great danger
i an open fracture It is obvioualy more likely to occar
when the akm 1is injured from without as infected matemal
1 carried in ab the time of the injury It is not necessary far
the slrin to be mjured to have an open fracture  the bone may
communicate with the exterior through a tear 1n the mucous
membrane e.g the mandible through the buccal mucoss

The old terms ocompound and simple
closed are not so accurately descriptrve

CorpLET® AND INCOMPLETE  When a bone is broken s0
that there are two or more separate fragments it may bo
described as bemg complats Sometimes however o fracture
1 tncomplefs 1n that the above has not ocourreq examples
of ths are green-stick, fissured and compreesion frogiures

Not infrequently when a child sustaina & fracture the bones
is not broken right through it is only bent This iy kyown
as & green stick fracture There may be bendmg only with
no actual solution of continuity in any part of the cortex of
the bone (Fig 27) In other cases where thore 15 angulation

for open and
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at the mte of feacture, the cortex on one side of the bone
(asually the convex) 1s fractured so that there is soparation,
while on the concave smdo the bono is only bent  After the
ago of twenty, as tho bones havo grown less supple and moro
brttle, it is raro to sco & green stich fracture

A fissured fracturo is one in which o crack ocours 1n &
bono without actual separntion of a fragment In the caso
of the long bones a fissured fracture is usually longitudinal.
Fissured fractures are also secn 1n the shull

A bono may bo fractured by being erushed there bemng no
soparate fragments, it 1 o vanety of incomplete fracture
This condition 18 seen typically in the bodies of vertebrs and
in the os calcls and 18 described as & compreasion fracture

DrpacTep  Ap impacted fracture i8 one in which one
fragment 18 driven 1nto the other so that it penetrates some
distance nto 1t It usually ocours as a result of a fracture
by indirect violence common examples being a Colles s
fracture at the lower end of the radius, and o fracture at the
junction of the head of the humerus with the upper end of
the shaft In each case the shaft of the bone may be driven
wmto the cancellous tisue compomng the end of the bone
With 1mpaction there is of necessity some shartemng 1n the
length of the bone

CoiwnnxuTep  When a bone is broken into more than
two fragments the fracturp s described ea commnuted
There may be thres or four large fragments or innumerable
Litle ones A comminuted fracture 18 usually more difficult
to reduce and splint satiafactorily than one m which there
are but two fragments There 18 also a danger thet one or
more of the fragments may bo completely separated from
pariostenm and 8o have their blood supply mmperilled

Direction of Fracture
Tromsrerse  The bone is fractured tranaversely Thin
may ocour ag the result of direot or indireot violence
Otligque  Oblique fractures are wsuslly drme to indirect
;nolcnca The length of fractured surface is greater than in
l‘“smﬂ‘me fractures and firm union takes place sconer
piral When there 15 & twisting strain on a bone the line



4 FRACTURES AND DISLOCATIONS

of fracture is often spiral.  This 18 most commonly seen in
the lower half of the shaft of the tibia

Displacement

In describing displacement 1t 18 customary in the case of
the ehafts of the long bones to refer to displacement of the

A B [4

Fro 1 Characteristho displecement of fractores,
A, Angulation,

B Lateral displacement.

O Overdapping

dstal fragment 1n relation to the proximal, whereas at the
ends of long bones 1t 1s to the displacement of the amaller
end fragment that reference is made

Lateral Displacement The distal fragment may be
dusplaTeT &ither enteriordy or posteniorly to the inner or to
the outer side. Sometimes the displacement 13 only sbight
#0 that the fractured ends of the bones are stall in contact at
others they are no longer n contact the bone being displaced
its whole width to one side
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Orerlapping This 18 o naturel sequenco of laternl
displncement when the latter 1s of such n degreo that tho cnds
of the fragments are not in contact  the pull of the muscles
causes the fmgments to overlap and shortening of the bono
follows

Angulation  Hero tho two fragments form an angle with
each other instead of being n a straight line or parallel Tt
15 maportant m deseribing such o fracture to make quite
dlear in what durection the angle faces Forward or medial
angulations are indefinite descriptions and such descriptions
as * angulation convex anteriorly or ‘ convex medially ’
should always be used 1t 13 customary to imply ‘ convex’
if it ia omatted

Rotation This form of displacoment is very important
because 1t s go easily overlooked and its presence may not
be appreciated untal umon has ocourred  Rotation 18 more
eamly observed from the limb 1itself than from tho X rays
The distal fragment ia rotated on 1ts long ax1s compared with
the proxmal fragment 1f unjon occurs in this position the
whole limb distal to the fracture will be rotated either
inwards or outwards as the case may be and in the care
of the lower hmb at any rete will cause conmderable
displacement

Followmg some fractures there 18 no displacement of the
fragments In others displacement may be slight or mav be
sovere  Slght displacements may be of considerable
significance when jont surfaces are mvolved but can often
be ignored in other cases Gross displacement wall always
call for reduction but 1t should bo remembered that it 1s
much more mmportant to overeome angulation or rotation
than Iateral displacement or overlapping

Complicated Fractures
In nearly all fractures there is some unimportant mjury
to muscles and adjacent small blood vessels but if there is
an injury to a mam vesssl or nerve or1if tendons are divided

a joint invaded or a viscus penotrated the fracture is
described as complicated
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of fracture is often spiral. Ths 18 most commonly seen 1o
the Jower half of the shaft of the tibia

Displacement

In describing displacement, 1t 18 customary i the case of
the shafts of the Jong bones to refer to displacement of the

R L
A B [
Fmo 1 Characteristio dieplacement of fractures.
A. Angulation.

g Lateral displacement.
distal fragment 1n relation to the proximal, whereas at the
ends of long bones 1t 13 to the displacement of the smaller
end fragment that reference is made

Lateral Displacement The distal fragment may be
displated aitlier anferiorly or postenorly to the wner or to
the outer side Bometimes the displacement is only slight
80 that the frectured ends of the bones are still in contact at
others they are no longer i contact the bone being displaced
its whole width to one mde
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boing too severo to allow him to use tho imb  With regard
to the converse, a fracture is not oxcluded if thero is no loss
of function because with an impaoted fracture normal use
of the hmb may bo made On moro than ono occasion,
follovng & fracture of the neck of the femur, o patient hos
boen able to walk, complaining only of some pain in the bip
If deformity of & limb 15 present following an accident, it
is an almost sure sign that either a fracture or dislocation is
pressnt, bat care must alwaya be taken to inguire whother
the limb was straight and normal beforo the acodent so that
some congenital or proviously acquired deformity may not
be averlooked If the deformity 1s in the form of angulation
it 18 readily seen. In the caso of a lower extremity the only
viyible deformity may be external rotation, and this 1s easily
seen by noting that the leg 1s rolled out with tho outer atde
of the foot reating on tho couch  Shortemng of the mb may
bo the only deformity present and this may be overlooked
if it is not made an nvanable rule to measure & limb in &
cane of suspected fracture
With eny superficlally placed fracture a considerable
degree of swelling appears quickly Bwelling is mainly dpe
to diffusion of blood into the tusues, and in the case of a
fractured femur for example, the swelling may reach
enormous proportions  In the oase of the thigh the effusion
of blood 1# controlled to a certain extent by the thick strong
fascia lats so that brulsng and fracture blisters are not so
prominent and swelling extends over the whole length of the
thigh In the case of a fracture-dislooation of the ankle
jowt where the bones are more superfiaal, brutang oocurs
early and fracture blisters appear eoon, but the swellmg
remafns more loealised to the ankls Swelling is con
epicuously abeent on physical examination in the case of
soverel important and at the same time serons fractures
Exsmples of this are fractures of the neck of the famur and
fractures of the body of a vertebra In the former case the
spread of the effusion of blood 14 controlled by the capsule
of the hip joint, and although the joint itself is slightly
distended 1t is 80 deeply placed that it males Littlo visible
swellng on the surface A fractured vertebral body 1s 80
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THE charasteristic symptoms and mgns of a fracture
which may be present are

~{1) History of an injary
:;(2) Pamn

(3) Loss of function.

1) Deformity

) Swelling
“{6) Bruimng
~(7) Tendernees
~J8) Abnormal mobility
\{8) Crepstus

0) X ray appearances

In almost every case of fracture there 18 a definite Awsfory
of smyury  exoeption ocours to thus in the case of a patho-
logical fracture for here a bone breaks with such ease that a
patient may be doing nothing more than stepping off & bus
or getting out of bed when a leg gives way under him
Where there 1 a deflnite history of injury a detailed accotmt
of 1t will sometimes help in making a diagnoms of the exaot
position of the fracture

Payn is prominent in every fracture unless there 18 a loas
of function of the sensory nerves supplying the part This
may ooccur i certam neurological diseases but it 18 more
often seen 1n patients who are drunk It has often been
posmble to set & fracture without the need for an anmsthetio
in a patient who 1s still under the influence of alcohol

Although loss of function 15 described as one of the
characterzstio mgna of & fracture 1t 18 not as a rule of great
help in the diagnoms of fractures If a patient falls and eays
he cennot use one of lus legs it certainly suggests that a
fracture 1s present but moro often he complains of the pain

.
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will gave a crepitus on movement  The grating of tho rough
surfuces of an osteo arthritlo jomnt must not be mistaken
for the crepitus of o fracture  After o littlo experience each
of these typos of cropitus will bo readdly distingwishable

X-ray Appearances

Although an X ray examination should be made 1n every
case of njury whero there 18 any posmbility of a fracture
being present an attempt should always be made to amve at
an accurate dingnosis on chnieal gronnds

Skiagrams should be taken both before and after redustion
of the fracture and also at intervals later while wmon s
ocourrmg  But expense and maccesmbility do not always
allow of the realsation of this ideal But 1f repeated
skiagrams cannot be obtaned the most important as well
as the most useful 15 that taken when the fracture has been
reduced and immobilieed 1 splmts

It 18 always advisable for the practitioner in charge of the
case to seo aldagrams for umself and not to rely on a written
report for 1t 18 sometimes very difficult to describe in
writing the exact displacement of fragments and 1t 18 very
easy to munnterpret a report whereas a glance at X ray
films will often be sufficient to show exactly the dsplacement
at the fracture

It 15 necessary to emphamse here the importarce of
baving skiagrams of every fracture taken i at least two
different planes Occasonslly in an antero- rior
s frasture which 18 obvious when seen from the lateral
aspect may be overlooked and frequently the pomtion of
fragments may appear good when seen from one direction
while from another there 18 an obvious deformuty In
a few parts of the body 1t 18 difficult to take satsfactory
views m two planes While an antero posterior view of the
pelvis will show s fracture clearly the lateral view 18 of hittle
value owing to the two o8 innomunats overlapping one
another But in the caee of the lower part of the sacram
and the cocoyx a Ipteral view may be helpful 1n showing a
fracture  With modern technique 1t 1 possible to obtan an
adoquate lateral view of the neck of the femur so that
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deeply placed that no swelling 18 at first discoverable, nor
is there much Iater -

Tenderness is & constant accompamment of a fracture
unleas pathological or alcoholic analgeain 18 present Local
tenderness is one of the most important diagnostio mgns of a
fracture When examining for this only one finger should
be used and not the grasp of the whole hand If this
exammation 18 carried out carefully it 1s of the greatest
value in determinmg the presence of but more particularly
in excluding a fracture With an injury to the ankle and
pain localised to the outer mde careful pressure with one
finger along the outer mde of the fibula can ususlly determme
almost as acourately as X rays, whether there is a fracture
of this bone or a tearmg of the external lateral igament
For a fracture of & bone placed deeply in muscles as in the
case of the femur this one-finger test 18 not of great value
but for superflcially placed bones it 18 of the greatest help
A subperiosteal heematoma from a direct blow on the bone
will also @ive localised tenderness but it is usually & little
more diffuse than in the case of a fracture

By almormal mobuity 18 meant that exther there 18 mobility
of & joint in an unusual direction or that there Is movement
in & limb at & pomnt where normally there is no joint If the
Iatter 18 the case 1t is a certain sign of fracture In the
former case there may be either a fraoture of the articular
surfaces or a severe tearing of higaments It 18 often dufficult
to determine the presence of abnormal mobihty where
there is a lot of swelling and the fracture 18 very olose to
a joint

Crepilus is one of the claesical signs of fraoture The
ordinary herd crepitus is dus to the grating together of
fractured surfaces of bone With a separated epiphysis the
gratmg felt by the examining hand s somewhat different and
may be describod as soft crepitus Crepitus causes the
patient conxlderable pam, and for this reeson as well as
becauss 1t may damage tho tissues further it should not be
tested for more than 15 absolutely necessary There are other
causes of crepitus than the grating together of fractured bone
surfaces A dry teno-synovitis and sometimes old blood clot
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o minute crach in the cortex which with the nahed eye may
bo overlooked Another difficulty arises in dlagnosis n
connection with the various developmental abnormalties in
bonea In certain places thero aro woll known dovelopmental
errors in wlich two parts of a bono have failed tourute  Such
scparated fragments aro scon in the os trigonum at the back
of the astrngalus in the transverso processes of the first
lumbar vertebrn, the os tibmle externum on the tarsal

Fio 2 Bipartlte
patella.  This
characteristie
but pot very
common  con
genital  aboor
roality of tho
where

scaphoid, the os Vesall at tho base of the fifth metatarsal
the bipartite carpal scaphoid and the separated upper and
outer edge of the patella (ses Fig 2) When an injury ocours
in any of thene regions and doubt exists as to whether the
separated fragment is o developmental error or a fracture
help may be obtained by X raying the opposite mde as
errors of devolopment are frequently bilateral If the
skoagram shows detail well, doubt may also be dispelled by
examination with n hand lens for this will show up a
continuous though fine layer of donse cortical bone in the
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deformity in a fracturo of the neck may be examined in thia
view as well as in an antero-posterior In the shoulder
region when the arm cannot be abducted from the side rt
may be imposmble to obtain a lateral view which 1s of any
value In thisand other regions whero skingrams in different
planes cannot be obtained stereoscoplo views ehould be
taken, but excopt in the hands of very few tho interprotations
of such views are not reliablo when slight degrees of dmsplace-
ment are under consideration

If a fracturo is seen on an \ ray a further scarch of the
wholo film for other fractures or dislocations should be
made The finding of one obvious fracture has often been
the cause of overlooking a second and porhaps more
important fracture or dislocation examples where this may
occur are fractures of the lower end of the radins assoclated
with fracture of the scaphold or disloention of the semilunar
and fracturo of the upper half of tho shaft of the ulna
associated with forward dislocation of the head of the radius

Not only 1s mterpretation of the displacement of a
frooture sometimes difionlt but the actunl presence of &
fracture is not always easy to determwine 1in some of the
long bones particularly tho radrus and tibia the canal of
the nutnent srtery may be mistaken for a fracture In
the akull the many grooves on its inner tnble are often
confusing whon looking for a fracture mn an X ray The
overlapping of bones e.g in the carpus and tarsus may lead
to dufficulty in determining the presence of a fracture In
such cases when the presence of a fracture seems probable
help may be obtained by having a view taken obliquely or
at some different angle Tn bones which are compoaed of
a mass of cancellous tissue such as the body of a vertebra or
the os calcis it may be difficult unless an X ray film is very
good to see the line of fraoture running through the bone
and in such cases the diagnosms may depend on the alteration
1 the shape of the bone rather than on the visualisation of
an aotual hine of fracture

A hand lens 15 often of conmderable help in determining
the presence of a fracture In doubtful cases it may show
up &n irregulanty in the internal architecture of the bone ar
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show a perfeot alignment of tho fragments of both the tibjn
and fibula nnd the possession of theso views may mistead
the practitoner into assunung that tho fracture 1s under
going union in this satisfactory poeition, but unless the
A ray examunation was mado after the splint was put on
nstead of before and unless the splint which is put on 1 a
close-fitting and completo plaster cast the fragments may
easily liave shifted their pomtion and be i poor alignment
To presume that a fracturo remams in good postion once it
has been reduced without confirming 1t Is to court disaster
From theso remarks it 18 clear that o shingram ghould always
be tahen after & splint has been put on and after every time
o splint 18 changed until union has occurred  The cause of
mal union in the case of many Pott s fractures ia not so
much a failure to reduce the fracture ns a fallure to mamtan
reduction while wooden splints or a plaster cast are bemng
appled

For medico legal reasons if for no other, skiagrams should
be taken 1n all cases where from the nature of an aceident a
fracture may be even remotely possible if there 1 difficulty
n obtajning such X ray examimstion the onus of failing to
have it made whether the reason be one of diustance or
expense should be placed on the patient or his fiends The
possession of a set of skiagrams may be of the greatest
amdstance in the witness box and & doctor 1 advised to keep
ekiagrawas of all cases of fractures humself for months and
even years afterwards

Missed Fractures

Fractures may be missed either by the patient or by the
doctor If care {s taken in exammation and good X. rays are
obtained a fructure m not likely to be overlooked although
it may occamonally happen even when the greateat caro 18
taken Fractures aro not infrequently overlooked by the
patient or the patient s parents in the case of a child and so
no treatment 1s cartied out The author has met with
fractures of all the long bones in the body which have been
thus missed by the patient, and have only been seen some
weeks Ister on account erther of swelling (which is usually
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one case and the slightly jngged surface of o fracture
uncovered by denso bone 1n the other

The appearanco of a green atich fracture without dwsplace-
ment is quite typieal but may be overlooked In such cancs
the line of fracture across the bono may not be vimblo but
a very characteristic bulge on the surface of the bone will
ocasily be secn if looked for with care  In other green-stick
fractures the more typieal appearanco of a crack on the
convex side of the bone and a buckling up of the cortex
without any actunl mterruption of 1ts continuity on the
concave mde will bo seen

In o fow places in the body it 1 well known that a frncturo
immediately after an accident may not bo vimble but at a
later dote may show quite clearly, such a place 1s the
scaphoid at the wrist When a fracturo 18 suspeoted here
but 18 not scen on immedinte \ ray examination the latter
ehould bo ropeated nfter two or three weeks when as the
result of alight absorption around the frncture the break
may bo clearly visible Actually if mdiograms are tahen
with the wrnst 1n soveral different posmtions n crnch through
the scaphoid is very unlikely to bo mussed

This subject cannot be left without pointing out that
skiagrams may bo iwndirectly misleading in at least two
different wnys Firstly the position of the fragments may
appear bad in the skiagroms, though climeally their position
may be satisfactory Socondly the skiagrams may show a
fracture to be m excellent postron whereas in fact union
may be occurring with the fragments in poor alignment
Theee two apparent contradictions are best understood by
quoting examples In tho first case o fracture of the femur
may as regards length of the imb and struightness of the
thigh as seen clnically 1 the antero posterzor and lateral
views be entirely satisfactory but A ray examination may
show conelderable lateral displacement  If this displacement
cannot be correoted the \ rays may be the cause of an
fll-advised open operatron being undertaken when continu
g with conservative treatment would have given a perfect
functional as well as cosmetic result In the second case a
alasgram of & severe Pott s fracture at the ankle joint may
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GENERAL PRIACIPLES OF TREATMENT

Aurmovcn the two main prnciples of reduction and
fixation in splints have been enrried out as long as there 18 any
record of the treatment of fractures, there have been from
time to timo certain vanations in the execution of these
privaples  The old treatment of ngid fixation in sphnts
combined with completo rest to the wholo of the affected
limb Jed to much stiffness of joints  In the latter part of the
Inst centurv Lueas Championniéro advised early mobilsation
of jonts He used httlo or no sphnting and 1n fact put
movements and fonction of the limb beforc anatomieal
reduction of the fracture and fixation This treatment
needed constant and very skilled massage and care of the
fracture and in hus hands gavo excellent functional results
Following his pronouncements tho method of treating
fractures by having removable splints and instituting carly
massage and movements came nto common use Following
this and at the present time, the principle of early massage
and movements has lapsed being replaced by prolonged
immobilisation , but this differs easentially from the older
treatments in that actual use of the remaining parts of the
Imb and the reath:f(r,ha body 18 not only allowed but
encouraged 'The t; prineiples of the modern treatment of ]
fraotures may be summarised as follows

(1) Acturate re\guctlon of the fracture

{2) Contnuous imMobihsstion’ of the fragmenta untal
bony umon has ocourred

(3) Restoratfon of function by active use of the limb

during the period of immobilsation and after the
fracture has umated

Active use prevents disturbanoe of the normal oircula
tion of the mb, prevents atrophy of muscles and by
encouraging the normal blood supply prevents atrophy and

18
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callus) or of continued pain  Fractures of the skull bod:es
of the vertebre, carpal scaphoid and os caleis have all been
overlooked by patients In tho caso of the long bones 1t is
mare often in children that the grawity of the injury is
not realised , this is because the fracture 18 likely to bo of the
gresn-stich vanety There 1s only slight pain at the site of
fracture and the chfld continues to use the limb normally
it is only when the parent notices the swelhng of the bone
that advice is sought An A ray will then reveal a green
stick fracturo with callus forming around it
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must carry his arm m a sling or walk on crutches, or rest in
bed

If the hmb is uzed prolonged immobilisation docs not
lead to the stiffnesa of joints which usced to be so much
feared  In the upper extremity with any fracture in the
regron of the wrist joint tho fingers, elbow and shoulider aro
used from the beginning of treatmont A sling is not allowed
and tho stiffncas in the shoulder which was so often seen in
old ladics who nursed their Colless fracture in o shing for
threo or four weehs s not now acen suice active shoulder
movements hiave been carried out throughout the peried of
treatment  As tle fingers aro mos ed their flexarand extensor
tcr;dona movo up and down over the wnat joint and the site .
of Tracture and nct as n local o m-of-marsage—
The more tho mtxcnmfmnd hand whie
the wrist 15 securely immobillsed the more quickly and
strongly will the fracturo unite also there will be less
muscle atrophy and the rango of movement at the wrst
when the plaster is romoved at the ond of a month 18 quite
surprising  The arm should be put through the sleoves of
dothing including the overcoat and the Iess notice tzhen
by the patient of the fructure, provided the plaster remains
secure the better it will be for him and nall concerned
Stmilarly for fractures in tho ankle region and foot an
unpadded plaster cast will hold the bones so socurely that if
ﬂ_lme;l_l&_nﬂded—toiho_p_lm_@ patient will be able to
walk as the patient walks although the ankle is ngidly
immobilised the troonemi whioh
lower end of the tgu e whioh take origin from the
wastod beca emur are not at rest and do not become
The patlentl:e nes movementa are taking place normally
domificxng th‘;rl;w“?{lgﬂd to exerolse the toes by frequently
wil then by moving 0: 10:13 flexor and extensor tendons

As with tho waist 1t : he anklo joint massagoe 1t
ment, is tely il:lﬂrprinmg what a rango of move
For o mutm\entdhwith é"’tﬂl o after removal of tho plaster
plaster soith & walkin otermination the handicap of a leg

g heel i not great  One patient with

2\; v‘lvceg&mmp11;11;)0\31' from tho toes to the tubercle of the tibia
o T 200 miles ny well as spending an aotave holiday
o




10 FRACTURES AND DISLOCATIONS

Fro 3  Decsleificatson following divnse  Marked deesleifieation

Ssnminthnu:pdbonr-fol}owingu[nctmo(th’lm
end of the forearm. “Much caloium has been &

Mbmﬂ-ndthcyh\vudlmthk-lppnm Tho
exact mechanwm and cause of thus condition is uncertaun, bub
it.hh.nbh!ofnllavgo tage and disuse If the forearm is

ted but use ot hand allowed and encouraged, this
in the bones v not likely to aocur

hastens union of the bone The mental outlook of a patient
who can use his arm or leg and be nctively up and about
instead of recumbent m bed is far better than that of one who
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muet earm lux ar i a slng or wall on cratches or rest in
bed

If the imb is w ed  prolonged immolilisation docs not
lead to the stilfness of jonts which uwed to be ro much
feared  In the upper extrenty wath any fracture in the
regron of the wniet jont the fingerw clbow and shoulder are
used from the beginming of treatment A sling 14 not altowed
and the stiffness in the shoulder which way o often seen in
old Indics who nuned their Colles s fracturo in a sling for
threo or four weehn s not now reen since active shoulder
movements have been earried out throughout the period of

treatment  Awtlic fingers are moved the [s) or
tendons move up and down over the wnst jomnt and the site
of Tract

ure_nndact as a local orn-of-massage
The more the 1L1ticnrfwﬂﬂl%ﬁn::{nnd hand whi e
the wrist {s securely immobilised the moro quichly and
strongly will the frncture unite  also thero will bo less
muscle atrophy and the range of moivement at the wrist
when the plaster 1s removed at the end of a month Is quite
surprising  The nrm should bo put through the sleoves of
clothing including the overcoat and the less notice tnken
by the pationt of the fructure, provided tho plaster romans
secure the botter 1t will be for um and all concerned
Simularly for frnctures in tho ankle region nnd foot an
unpedded plaster cast will hold the bones so seourely that if
® heel 1y added to the plaster_the patient will bo ablo to
walk as the patient walks although tho ankle is rigdly
immobilised the gastrocnemii which take ongin from the
lower end of tho femur are not at rest and do not becomo
Wwasted because kneo movemonts are taking place normally
The patient is encouraged to exerciso the toes by frequently
dorsiflexing them the long flexor and extensor tondons
will then by moving over the ankle jomt masaage 1t
As with the wnet 1t 18 surprising what a rango of move

ment is immediately possible after removal of the plaster
For o patient with dotermination the handicap of a leg
plaster with a walking heel 18 not great One patient wath
his leg i plaster from tho toes to the tubercle of the tibin
drove a car 200 miled as well as apending an actite holiday

(2

o
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on the Broads Such activities are encouraged, and do
nothing but good provided tho plaster cast continues to
hold the ltmb sccurely

Fractures of tho apine provide an outstanding example of
the advantnges of modern treatment over the older methods
A patient with a compreasion fracture of a vertobm is now
immedintely immobslised T_a_plaster jacket and alter &
mmmmmﬁunuc at light work.
When, in addition exercises for the muscles of tho back aro
carried out an almost perfect functional result will be
obtamned ns soon as the plaster js removed  There is no need
to enlarge upon the advantages to the patient os regards
physical comfort, mental outloch and ability to work nor
upon the advantages to hospital authontics as regards
raving of expense from long occupation of beds when this
method of trentment is carried out

The mental outlook of pationts with fractures is a most
important factor In their recovery  The modern method of
immobilisation combined with active use of tho limbs Is
better for the patients mental sttitude townrds themselves
and the world for two reasons (1) Because they aro not
invalided nor helplees and can uso therr hmbs  (2) Becnuse
once tho plaster cast is put on they are mado to renhso that
it is thon up to thom to got well nnd they are not dependent
on others for their recovery of function

Reduction

RzpUoTiON OF THD FRACTUR® It is sometimes
diffioult to kmow whother 1t 18 wse to attempt to improve
the position of a fracture or whether it should be left alone
Experience is tho best guide There are however a fow
prinaples which help in making the decision.

(1) It is much more 1mportant that alight displacements
in fractures involving articular surfaces should be corrected
than in fractures at a distanos from joints

(2) In the case of the shafi of a long bone n slight amount
of angulation if not ocorrected will leave much greater
deformuty than alight lateral displacement

(3) It s often best to leave alight latoral displacementa in
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the ehinft of a bone alone, nx any manfpulation may make the
po<dtion worre

(4) Permanent thorteming eanser more serfous disabilits
in the case of onc of twin paralic] bones than of a single bone ,
and shortening in the lower extremity § usually moro rerious
than in the upper

Once the dingnosis has heen made and it 14 decided that a
fracture must bo reduced there 11 nothing to be gnined by
delay  Until the Iimb hns been et the patient will bo
appreliensive and uncomfortable and proper immobilisation
of the frngmentsa is not possible  Until the frmcture {s
mmmabiliced, srritation of the tissuen with reflex exudatfon
of flumd will contmue and swelling of the limb will increase
The displaced bone ends masv bo impinging on 1mportant
verrels and nerves, tendons and muscles aro being stretehed
or crushed  if the fracture involves or is near to a joint,
effusion is increasing and capsular ligaments are boing over
stretched  The very act of reduction will causo fresh
bleeding around tho fracturo and the process of repair which
may fiave commenced will be upset  Healing will not begm
until the fracture has been reduced and splinted so that,
thinking purely in terms of union of the fracture any time
elapsing between injury and reduction is time wasted

But the need for early and rapid action is governed by the
sams considerntions which hold for any other surgical
emergency The condition of the patient must be eatisfac-
tory proper facilities must be available and the proceedings
shonld be under the control of an expertenced surgeon.

If tho patient 1s suffering from shock the ususl measnres
will have to be taken to control this condition, but it has often
been observed that reduction and immeobilisation of fractures
proves & most useful antidote to shock, and this fa partion
larly true in fractures of the shaft of the fomur Somstimes
a fracture 18 but one of the multiple injunes to a patient and
then it must take ita turmn in priority of treatment

With proper facirties accurate reposition of the fracture 1s
obtmined at one operation That unsatisfactory method by
which o fracture 1s set and plaster apphied but no X ray to
conflrm reductlon 18 or can bo taken until the next day

X}
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may condomn tho patient to tho ordeal of sovoral anwsthotics
and ocouso ropented imitation to bono and soft tissues just
sottling down to their repamtive duties Droperly tho
surgeon should havo plenty of time the patient should be
ready for a long anresthetio and an \ ray apparatus should
be nvailable at the operation  As a corollary the dark room
should bo attached to or within easy roach of the theatre
The fracture is reduced by whatever method Is necessary
an X ray is taken—screcrung 1 not a good practico—and &
plaster cast or other menns of immobllisation of the fracture
apphed Further \ rays will show whether thero has been
the anticipated accurste replacement if not the plaster
must bo removed and the whole process of reduction
repeated and repeated again if necessary until a good and
satisfactory position is obtamed

Angesthetic  For the reduction of a fracture 1t is
essential that the patient s muscles be complotely relaxed
It is true that when the cnso 1a scon within a few minutes of
mjurvy or if the patient is unconscious from cerebral
conousmon ft may be possible to reduce the fracture without
an anmetlietio but these phenomena aro unusual and in the
ordinary run of events an anmsthetic whether general locsl
or nerve block, will be nocessary and by abolishing muscle
spasm will permit the grossest displacements of bone to be
overcome There 18 hardly any branch of surgery 1n which
the services of an experienced anasthetist are of more value
Not only must the patient be completely relaxed but he must
often be kept relaxed until the fracture has been reduced
tho plaster cast apphied and sst and unt:l reduction has been
confirmed by X rovs

General Ancestheeta Nitrous oxide ancestheams is not
usuallv satstactory when reducing and sphnting a frncture
It does not give a sufficient period of relaxation for the
necessary marupulation to be carried out effectively and the
splint put on wrthout muscle spasm returning and caumng
either 8 redisplacement of the fragments or great difficulty
m applying the splint A longer anmsthetio giving full
muscle relaxation is necessary except when the mampulation
s short and smple and the splint can be applied quickly
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Gas oxvgen and cther, or cther alone, are suitable, on the
other hand evipan or pentothal sodium mtroduced mtra
venously arc very good genernl anmstheties for reducing
fractures for there 18 good relaxation and both the induction
and recovery are rapid

Local Anasthema Tho special advantages of local
anmsthesia in fracture work are, firstly that a sccond
petson to give tho anwmsthetic 1s not always required and
secondly that 1t provides a long anssthetic for reduction
under \ rav control without the msks of a long general
anresthetio  The disadvantages are however the risk of
nfecting & closed fracturo and that the method 1s not
always successful 1n abolishing pain  this 18 especially so
when reduction is undertaken more than twenty four hours
after the fraoture has occurred

A2 cent solution of novocain 18 used The addition
of adfenalin 18 not necessary Tho skin over the fracture
18 _cleaped with ether-soap and 1odine or acriflavine  With
a fine hypodermuc needle a few drops of the novocain
solution are mwm rasmg a weal A
somewhat larger and longer needle mounted on a twenty
cuble centimetres syrmge is then passed through the weal
and down to the mte of fracture the method of anmsthetising
the fracture being to imnject novocam mto the hematoma
surroundmg 1t When the needle 18 felt to impinge aganst
the rough fractured surface of bone the piston of the syringe
is withdrawn to determine whether the needle pomnt 18 1n the
hematoma If it is blood will flow back into the syrmge
If no blood appears thres or four cubic centimetres of novo-
caimn solution are injected and the piston again withdrawn
of blood-staned flmd is withdrawn the needle is in the
hematoma if not the pomtion of the point of the needle
must be altered until the hrematomn is reached Novocain
is then injected Varying amounts are required For a
Colless fracture about twemnty cubio centimetres aro
sufficient  for a Pott s fracture up to fifty cubic centimetres
are often necessary  for the shaft of & long bone twenty to
forty cubio centimetres are required according to the
fracture and whether 1t is comminnted ornot It 1n advisable
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to wait for about ten minutes after the injeotion before
manipulating the fracture

Anesthema lasts for about an hour or an hour and a half,
so that if the X ray film taken immedintely after the
reduction and putting on of the splint shows that the
poeition 18 not satsfactory the plaster may be removed the
pomtion of the fragments altered and a new plaster apphed,
without the necessity of giving a second ansthetic

Methods of Reduction There are three prmeoipal ways
of reducing a fractured bone One 18 by manipulation
asmsted 1f necessary by traction the second is by the use of
some mechameal apparatus to produce more powerful and
sustained traction and the third 15 by operation on the
bone

Each method has its particular indications and their
application will of courss vary with individual fractures

Manual Reduction This is the commonest method. It
18 the classical method for most fractures and if reduction
can be secured by this sunple means the compheations which
20 often beset the other methods will have been avoided
Often 1t i3 better to accept a slight amount of displacement
after a mannal redaction than to resort to mechanical traotion
or operation in order to secure a perfect X ray pioture

There are a fow mmple rules

The fracture must be dimmpaoted this can be brought
about by gently increasing the deformity before endeavour
mg to separate the fragments

To obtain abignment the distal fragment must be brought
into lme with the proximal.

Alanual traction will often succeed 1n reducmg a fracture
once the fragments have been disimpacted by manipulation
Traction should be steady and contmued for minutes rather
than seconds This kund of traction will require an asaistant
and posmbly some method of holding the proximal part of
the hmb fixed for example a padded canvas band round
the upper arm secured to a staple in the wall. Once the
fracture has been reduced traction in the long axis of the
limb will hold the bones m poartion until a splmt has been
applied.
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Mechanical Traction Somo fractures moro espocially
fracturea of tho shaft of tho fomur or the tibis and fibula aro
difficult to reduce by traction unloss considerable forco is
used Once alignment or anylow correct length, has been
obtamed in theso fractures 1t may bo necossary to continue
traction for sevoral weeks to provent redisplacement How
over, lot 1t be said at onco that the foreo or weight required
to reduco the fracture will always bo far grester than the
force necessary to maintan reduction, and if unnocessarily
heavy trnction 1s continued after the fracture has been
reduced the fractured bony surfaces will be held apart
(distracted) and umon will be very much delayed

There are two methods 1n common use for obtaning
traction—(1) ekin traction and (2) skeletal traction

(1) BEIx TrAOTION A variety of adhesives has been used
m obtaimng s pull on the skin  different sorts of strapping
and plaster have been employed strips of gar
glus have boen popular and more recently elastio adhesive
strapping has come Into favour The smpharty of the latter
compared with the others 18 one of 1ts speaial recommenda
tions  FElastoplast which 18 a most useful bandage for
sticking to the skm is made 1n two different kands the one
is elastic in its length but not from mde to side while the other
18 not elastio when pulled lengthways but 1s elastio trans
versely The latter Extenson Elastoplast 1s most suitable
for obtalmng o pull on the skin The fechnique of its
application for skin traction 1s briefly as follows &
suffioient length of Elastoplast a wooden spreader four
by three inches with a hole in its centre a length of cord
8 pulley and a weight are necessary the distance up
the leg or arm from which 1t is necessary to obtan trastion
18 measured the length of Elastoplast requred will
be twjco this plus tem inches becauss the Elastoplast is
attached to each mde of the leg and sufficient is needed at
the lowor end to reach across the spreader as well as to allow
the latter to be about throe inches from the solo of the foot
The wooden spreader is now placed exaotly half way along the
strip of Elastoplast which 1s held ont the spreader lying
lengthwise on the Elastoplast  While an assiatant holds the
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spreader in one hand and one end of the strip of Elastoplast
1 tho other the far end of the Elastoplast 1s applied to the
side of the mb wluch 1f vory hnry should bo shaved, but
otherwiso 18 best left as 1t 18 Ono side having beon stuch
tho other 1s then similarly attached whilo the assistant
continues to hold the spreader 1t will be found easer to
get the Elastoplast to lle evenly and to get tho right length,
if it is applied to the shin from above downwards rather
than from below upwards As the Elastoplast 1s clastic
from mide to side it will be found possible to make it Iio very
snugly around the calf much more 20 than mn the case of
ordinary adhesive strapping  The stichy side of the lower
part of the Elastoplast from o point just above the malleoh
should be rubbed with a pad of cotton wool o as to make it
lose its stickiness A thin pad of wool or felt is placed over
each malleclus to prevent pressure sores An ordinary
ordpo bandage 18 now put on firmly and evenly over the
Lmb from below upwards from just above the malleoll
to the top of the strips of Elastoplast A cord with a knot
on the end of 1t 18 then passed through the hole 1n the
sprender and traotion may bo made immediately

Tho stnipe of Blastoplast should end above ot tho Jevolof _
the fracture Twelve To fiffeen pounds is about the maximum
pull which the skmwill stand

(2) SRELETAL TRAOTION _In sheletal traction the pull 1s
taken directly from the bone  The commonest sites used are
the tuEv,mE{B”msnound the lower end of tEQ shaft of
the tibia_ Sometimes and by some surgeons the loger gnd

e fomur or the ca calois 15 used inatead

TTe stainless steel piny winch are inserted into the bone are
of many patterns but that most convement for use is one
which is the same thickness in its whole length 1 oironlar in
cross-section and ham'—{umﬁa_l—o_ﬁ a handle may
be fitted thov are often called Stennmanns pms They
have the greet advantage that thoy are ngid have a firm
hold on the bone and cannot be shaken out A ﬂ!l’ﬂlﬁ_
used to transfer the pull from the pin to the cord Tho best
pattem of #irrup i that used by Bohler—1t Tias a swivel at
each end where 1t embraces the pin
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Some years ago the uso of Kimchner wires in skelotal
traction becamo popular  Ono advantagoe is that from the
small mzo of their cross-scction they mahe a small hole and
do very little damago to tho bono their disadvantages aro
that they require o specinl mstrument for their jntroduction
into the bone o somewhat cumborsome stirrup to heop the
o e e

RN

Fia. 4.—8teinmann and pin (A and B)

and stirrup (C)

in {ntroducer (D).
wire taut so that 1t will not bend when traction 1 made on 1t
and lastly the wire may break—a most unpleasant acoident
A pin or wire may be introduced under local anmsthesia
A 2 per cent solution of novocaine is used It must be
m;e&%ﬂﬁmwuﬁly and al#o under the perosteum
which {s a very senmtive structure although the bone 1tself 18
insensmitive to the introduction of A pm In the case of the
tuberosity of the tibia or os caleim ten to twenty cubio
centimotres of the solution are necessary It 18 advisable to
mject the solution over a slightly larger area on the aide of
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exit of the pin than of entry  When introducing a §temn
an Ingmon of about one fifth of an inch should be

mann s pm,
made in the shu, as otherwiso the tension of the skin around
the metal causcs pain and necrosis  Steinmann  pins may be

mtroduced by attaching a handle to the square end of the
pm and then by a rotatory movement pushing 1t through
the bone Alternatively the pin may be hammered mn

For the introdanotion of a Kirschner wire & hand or electrio
drill 1s necessary but in erther case owing to the flexibihty
of tho wire a special attachment to the drill 1s necessary in
order to keep the wire straight as it 1s mntroduced The
powerful stirrup which 1s then attached to the wire must
hold 1t under considerable tension so that 1t will not bend
when traction is made on 1t A number of ingenious

stroinung  devices have been invented for this  ther
common prmeaiple is to compress the two arms of the stirrup
together prior to tightening the nuts which hold the wire
the stramner is then removed and the spring of the stirrup is
sufficient to hold the wire under tension so that it does not
bend when pulled upon

Each of the methods of applvmg sheletal traction has its
own advocates A Stelnmann s pin has the great advanta
of having a ngd imnmme/m?
plieity of the pin, added to ita reliability appears to the
wnters as preferable to the special apparatus required for a
Kirschner wire added to the risk of its breakmg The
difference 1n the mze of the hole m the two cases seems of
Iittle importance and provided proper aseptic precautions
are observed the scar in the skm and subcutaneous tissues
18 little different whether a pm or a wire has been nsed.

Comparison of Skir and Sleletal Traction raction
has the two advantages that there 1s nogm%
sopsis wnto th e and that 1t can be lpphod more readily
and with less preliminary preparation than
In children where the required weight is smlll and m those

adult cases where the degrep of pull noceasary s not groat,
du skin traction is to be preforred  But with adults in whom &
weight of over twelve pounds maY be necessary skin traction

somstimes leads to slipping of the adhestve plaster or glue
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and to the formation of blisters and soptio wleors which mako
any subsequent uso of shelotal traction unsafo In all such
caxes o direct pull on tho bons 18 to bo proferred and should
be obtained from tho outset Some of the chief advantages
of sheletal trnction over skin traction aro that by 1t & sfronger

ull may bo obtamed , there is botter control of the distal
&memmd_b%o, m most cases it 1a_loss
paypful and actually moro comfortable for the patient and
there 18 greater freedsm of the hmb The mam objections »,
to sheletal traction are that 1t roquires spegial Apparatus ,
there is the muk of sepsms  1f the pin is introduced nesr a
jomt qute a minor degres of infection may umitate the
adjacont synowizl membrane cousing extra stiffnesy , and
1t 15 easter fo produce exceamvo-traction separation of the
bony surfaces and dela; or non unuon  Where fractures
are being eomtantly_tfm%mmvof having special
apparatus should not occur and it s only where the treat
ment of a fracture 18 an oconsional inerdent that the difficulty
of having the necessary pins and wires at hand arees  Sepais
around a pm or wire used for traction is & rarity but when
it does occur it 18 not usually serfous and often only takes
the form of a local cellulitis of the shin and suboutaneous
tissues it submdes quickly after the pin 18 removed How
ever osteomyelitis and even suppurative arthritis have been
recorded followmg the careless use of skeletal traction
Ancther objection which has been advanced agawnst the use
of skeletal traction is that & pin or wire :f put through a bone
Jjust proxumal to @ jomnt may encroach upon the latter as 1t
slowly cuts its way through the cancellous bone actually
this is raroly seen and 1t is more likely to ocour with
a wire than with & pin and with a wire which 1s a little
slack rather than with one which s taut Ouly m ex
tional oircumstances should skelotal traction be m &
G

“~Briefly then 1t may be said that shin traction should be
used in children and whero only o small weight 18 necessary
wn an adult and where there 18 evidence of sopsia present
ether locally or in the form of an notive or recent septiceemia
Sheletal traction should be used whero a strong pull in an
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adult 15 required and whero there is no evidenco of local or
genarnl eopas

(3) Repuctiox By OpERATIOR From time to time opmion
has varied with regard to tho advisability of open operation
Arbuthnot Lane in this country Jed the school of surgeons
who ndvocated exact anatomical reduction of every fracture
They performed an open operation whenover necessary and
fixed tho fmgments with acrews and a metal plate Sinco the
time of Lane s work on fractures tho pondalum has swung
bach townrds closed reduction 'The attraction of open
reduction is that 1t presents an casy yay to obtain perfect

anatomical roplacement of the frngments and the anxieties
attendant in tho poambility of redisplacemont can be

avoided by seourely plating or screwing the fragments
together  Of recent years the procodure has beon rendered
still more attractive by the introduction of plates made of
metallio alloys which are non-electrolvtic in the tissues and
of scrows which bemdes being made of the same alloy are
long enough to go nght through the bone and obtain a firm
grip_on th

But the penalties of operation remain the same A olosed
fracture 18 being deliberately conierted into an open one
with all the disastrous riske of infection  farther damage 1
being inflicted on the soft timues partioularly the muscles
and this means more adhesions more s and more
stiffiness , if the fracture is plated with slight distraction or
if the bome on either side of tho fracture lLine becomes
absorbed a little as 1t pometimes does a gap is left and unjon
is sure to be delayed whils the 18 slowly filled by bone
Fmally the patient is ﬂ-ﬁmﬁh
bodv and while some possess their plates proudly others
eventually will demand their removal for real or imagmary

symptoms
Open reduction of a fracture 18 indicated—
(1) Where manual 1on_or_traction to

produce a satisfactory posttion Usually this is
either bocause the fracturo reaches expert hands
too Iate for correction of & mevere malposition
or because some mterposed soft tissue or bome

bl
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fragment prosents proper apposition of tho fractured
surfaces
(2) When_it proves mmpossible to hold tho fracturo
socurely in a proper ition Reduction may
perhaps linvo Deen comparatively onsy but as soon
as the prossuro or traction of the surgeon’s hands 1s
relixed and the sphnt 18 apphed displacoment
recurs  Such lesions as ol_M_twfm__ml_r%a of the
shaft of the tibia or transvorse fractures of the tibia
and fibula or of the radits and ulna at the samo
levels may all behave mn this way
(3) In certain fractures, experience has shown that hotter
results are obtamed by resort to operntion withont
trymg other methods of reduction These are
fractures of the olecranon prooess of the ulna and
fracture of the patells where there is usually wide
separation of the fragments Fracture of the shafts
of the ferur and tibia and fibula in the same hmb
and sumilarly fracture of the humerns radus and
ulna where the fractures of thé femur or of the
humerus may be very difficult to reduce and control
antil the tibia or the radius and ulna have been
plated. Fracture-dislocation of the dorsal or Iumbar
area of the spine with interlocking of the articular
processes can only be reduced by oxpoamg and
removing the imnterlocked elements
This does not exhaust the list of fractures in which
operation may be the best procedure For instance &
fracture of the neck of the femur although it can be reduced
eamly enough by manipulation cannot be sscurely immob1
lmed oxcept by the na
Commmuted fractures of the hoad of the radius do better
after resection and certain fractures of the o8 calcis are well
treated by early arthrodesis of the sub astragaloid and mud
tareal jomnts But these are not strictly spesking operations
for reduction of the fracture
There 18 sometimes a doubt as to the opfimum time for
performung open reduction  Fairbank® has said that there
T Fambank, Brit Med., Journ Oot 104%
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should be tho carliest possible oporation compatible with
(1) the condition of the patient, (2) adequate prepartion of
the shin and (3) the provision of good facilities and expert
surgical skill Bearing this advice in mind it is unusual that
operation can be carried out less than two days after the
fracturo hns occu ut there shou ocessary
delayafter this  After forty -ight hours thero is an increasing
18k of disturbance to the biochemicnl processes masutinted
with healoigof the fracfuro  Affor ten days te jagged
sharp bons ends are boooming rounded off and covered with
organising clot so that an accurate interloching fit 1s difficult

Later still tho soft tissu ding the fracture will have
bocome_cantracted so imaioﬁr&om
dwsp t of the bone ends

When operation s dome carly and successfully by an
expert, union of the fracture will not be delayed and the
ultimate result will bo satisfactory although not as good as
if the fracture had been reduced by hand at the first attempt
However there is no greater disaster in fracture treatment
than an unsuccessful open reductron

Immobilisation

Aftor_reduction tho fracture must be proteoted by some
form of mlmt until it has noited. Splinting must be con
tinuous but the use of the phrase  rigid immobilisation
may give rise to confusmon of thought In the first place
ymmobilisation of the healing fraoture does not for & moment
1mply immobilisation of the whole hmb 1t has long been a
prmoiple that the jqnt above and the joint below the
fracture should be sphnted and modermn technique stil
adopts this fundamental m treatment but the splinting of
to-day 18 demgned to allow the fullest posaible use of the
Jimb and the patient is encouraged to move jomts which
are not moluded mn the splint and to contract muscles
acting across those jomnts which have perforoe to be
immobilised

Then 1t 18 has been suggestod thet unless a fraoture is

ngdly immobihsed umon will not cocur but 1t 15 &
common experience that many fractures unite perfectly
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satisfactorily and rapidly when they have not been immobi
Iised 1n the true senso of the word at all  Occamonally a
fracturo 18 not dingnosed until after nn X mjy shows that 1t
bas alrendy joned up  fractures 1 the himbs of small
children and of ammals w11l unite when it 1s obvious that
splinting has been quite moffective , ngld immobilisation of
the mba or of the clavicle 18 1mpossible by the ordinary
mothods of treatment yet fractures of these bones become
firmly united with great regularity On the other hand we
knovw that fractures of the carpal scaphoid and of the neck
of the femur will only unite if immobilisation 18 mgrd and
contmuous and that most fractures of the long bones of the
limbs will unite far more certamly and qmokly if the fracture
18 sphinted by a well fitting plaster of Parns cast which does
not allow movement at the site of fracture

To understand this apparently vaned state of affairs we
must remember that one of the principal features of what
has been called the fracture healmg 18 the spread
of granulation tissue across the Mv%u the broken
ends of bone (see Chapter V) If thess strands of tissue are
ruptured 1t scems reasonable toRUppose that the healmg or
union of the fracture %_interrapted A ¢ertaii amount
of mo nt between the bone ends may not break up this
delicate tissue but strams, partioularly of a bending, shear
mg Or rotating nature, probably will so that the process
must begin all over agam and union will be delayed The
strength of the granulation tissus which has formed, its
power of regeneration and the amount and type of stress to
which the bone is subjected are all capable of considerable
vanation furthermore, the arrangement of muscles around
the bone and their contraction m spasm may have a very
profound effect in preventing more than & very small amount
of movement at the fracture All these varmble factors
probably account for an apparent discrepancy mn the
behaviour of different bones m relation to immobilisation
. It fol}ow:]itlli.\:;t when in the treatment of fractares we refer

0 1mmobilisatjon, what we mean 18 protection_from

stramn ' and this phrase gives a much clearer picture of our
real aims
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The splint hns two other important functions besides this
ono of protection  Apart altogether from its use in first aid
after the fracturo has been roduced the splint prevents
movement of the bone ends on each other and in the early
atages when every such movement is painful bnngs comfort
to the patient Tho splint also serves to prevent redisplace-
ment after the fracture hns been reduced

Until about twenty years ago great ingenuity was
dusplayed by surgeons in devising many different types of
splint  Rocontly improvements in the techmque of redue
tions and in the application of plaster introduced by Bohler
of Vienna havo enablod us to discard most complicated
preces of apparatus in favour of the plaster of Paris cast
All splints_used nowadays can be grouped quits mmply
wnto—

(1) Shngs bandages and strapping

(2) Bpecul types of splint

(3) Intemnal fixation by plates and scrows

(4) Plaster of Paris Tasts— ——

(1) Slings Bandages and Strapping There are some
fractures 1n which thero 18 no risk of redisplacemont or 1n
which displacement of the fragments is of no consequence,
in these the protection from strain offered by slmgs
bandages or strapping appears to bs quite enough to ensure
unron Examples are fractures of the clavicle and rba
fractures 1n the region of the shoulder and elbow joint and
many fractures of the metacarpals and phalanges of fingers
or toes

(2) Special Types of Splints  Although various com
meraal patterns exist and modifications have at times been
introduced by different surgeons the special splmts m

common use to-day are very few m number

The shoulder gbduction aplint (Fig 8) often called the

aeroplane splint  may be used mmply to elovate a swollen
limb or in those injuries of "the shoulder region in which
peralysis of the deltoid muscle is a complication its uso
will be further described under different fractures later 1n

the text but certain points about the splint may bo empha
sised now Although a splint which will support the arm 1n
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nght-angled abduction 1s often used, the moro complicated
a;‘sn;nnntgn illustrated, n which the anglo of abduction and
the degree of rotation can bo altored, is more generally
nseful Tho rotating adjustment 1s particularly important
because there aro several injuries of the shoulder region
which are better treated with the humerus n a position of

(By courteny of the Londen Splint Co,
Fia §5.—8honlder abduction splint.

oxternal rotation as well as abduction 'The aplint must bo
oarefully fitted and for fracture work when the splnt
cannot be made for the individual pationt this requires
slalful padding m one of thess splints the petient ia
invanably far more comfortable when up and aboat than
n bed

The wrre finger aplint (Fig 0) fs malleablo and 1s always
used IN_conjunction with & plaster cast The use of tho

————

ro N
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splint is described under the sections dealing with fractures
of the metacarpals and pha

Thomas_splint, or eo_sphint 18 used very widely
mn the first-aid treatment of fractures of the lower lmb and
15 the most widely accopted aplnt for the treatment of
fractures of the shaft of the fomur It 15 used 1 associatica
with traction on the leg which can be applied by means

either of strapping or a metal pin or wire methods which

Fio 6

Wire finger splint  The splint & made of malleabls
wire Itis anpedded and pedded.

have already been described when the reduction of fractures
was discussed  The pull mav be exerted either by fixed
traction (Fig 7) or by  weight and pulley tracfion’
the latter method 18 used the splint is usually
suspended from an overhead beam—a  DBalkan beam
This modification of weight and pulley traction 18 known as
balanced traction (Fig 8) A useful accessory to the
Thomas splint 18 a hinged support allowmg flexion of the
knee
Brauns leg sphmt (Fig 9) was evolved in Bohler g
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clinte 1 Vienna and is most useful for the elevation and

support_of the limb in fractures of tho tibia, fracture
T —_—

Fro 7-—Thomas splint or  bed knee splint.”

Fia 8 —Thomss splint or * bed knee splint  Balanced resotion.

dislacation of the ankle and fractures of the tarsal bones

The apparatus 18 a au
pport rather t an actual splint
because it Is used when the limb 18 already 1n pluturrpbut
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if necessary traction can bo_overted through werghts over
the pulloy attached to tho frame Thero aro & few sumple
rules which shoald Do obmerved if tho splint 15 to be most
offective fracture boards should be used the frame should
bo fastened to the end of the bed the patient must be
taught to keep his knee over the bend in the splmt, if
traction is being used the ends of tho pm or wire must bo
kept clear of tho side bars the foot of the bed must be

S S— Y P y— —

Fic 9 —Dram's leg splint

olovated and the weight allowed to swing freely clear of
the end of the bed

(3) InTERNAL E1xamion Tho indications for open opera=-
tion in the reduction of fractures have already been discussed
SBoms fractures even when exposed and rednced by opera
tion, will not remam in postion and thess fractures need
some method of direot fixation The internal splint must
be absolutely secure at the time and must remamn secure
For this reason such thmgs as catgut loops wires and
Parham s bands heve been discarded beoause all may work
loose after o short tims even if secure at the end of operation

After acourate anatormuical reduction of the fracture by
operation, really secure apposition can be maintained by
metal sorews alone by metal plates fastened to the bone
by screws or by & oortical graft from the same or another
bone held 1n position by screws
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A description of tho tochniquo and indieations for uso of
the vanous forms of internal splint 1s not withm the scopo
of this book , the mattor ix one for the expert and tho wholo
question of the desirability of internal aplinting and what
form it should take is still the subject of o good deal of
argument

(4) PrasreR oF PARIS _The phymical properties of caloium
sulphate allow it to bo used as a most cffeotive splintin
the treatment of fractures There has been a tendency to
refer to the plaster treatment of fractures,’ but tho uso
of this sort of phrase mdicates a lack of understandmg of the
smmple nature of the principle of splmting which can be
exerted by plaster of Pans in sach a convenient effective
and comfortable manner The substance is used 1n the form,
of bandages made from Book muslin  or * Crinoline
muslm  impregnated with finely powdered plaster The
bandage can be made either by hand or by a mechanical
process  Good hand made bandages are very satmsfactory in
use but they do have certain disadvantages which are not
shared by the best modern commercial product Hand
made bandages are not consistent in texture so that there
18 & good deal of vanation.u the quantity of bandage
required to make any given Ahi of sphint  the plaster
tends to fall out of the ba.n.tﬁge duarmg storage and certainly
ehakes out during carfdge finally salthough well made
bendages are satisfactofy they are difficult to make except
by an expenenced worker who possesses the neocessary

touch.  Badly made plaster bandagea are useless and may
be harmful to the patient The best commeroisl product on
the other hand 18 consistent in structure keeps well under
ordmary conditions and does not lose plaster by shaking
neither 18 it at all cortain that 1t 18 more expensive in use

In the tredtment of fractures the plaster of Paris bandago
18 used to make either a complete cast of the limb or i the
form of & gutter splmt

Plaster of Pana 1s prepared from eolid erystalline
by heating at 120 F  three molecules of water ar?%?:z

22 Tgrenes of water are gl

up 1 the reaction
2(CaSo, 2H,0) >(CaSo,)y, H,0 + 3H,0
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and powdered anhydrous caleium sulphate remams  YWhen
swater is added to the powdor it roverts to the crystallne
forni and 1t 15 tho formation and firm interloching of these
crystals which constitutes the ' metting " of a I’)Eggr/cut
thus setting phaso or ‘ eritical point ™" can bo recogired by
the plaster becoming rch and creamy and losing its wet
glistening appoarance  Durmg this time when the substance
18 passing from ita fluid to 1ts solid state any disturbance of
the setting plaster should be avoided beenuso movement and
interferonco at this stage will lead to the formation of long
thin crvatals loosely woven together whereas if disturbance
18 avoided the crystals will be ahort stout and closely kmt
and a strong durable plaster cast will result Ideally
therefors tho application of all the plaster bandages to make
the cast should be completed before the critienl point is
reached and thercafter the cest should be nllowed to set
without movement, henvy moulding, or rubbing Setting
time can To modified by the tempernturo of water It has
been found experimentally that the setting time of a plaster
bandage soaked in water at 40° F is threo times as long as
when water at 125 F 15 used C(old water is usually
uncomfortable for the patient and of course could not be
used if there is any danger of shooh  in practice a tempera
ture of 70° F is usual

When the bandage is soaked 1t takes up far more water
than 1s required to convert the anhydrous gypsum to the
hydrated form and subsequentrdrving of tho cast may take
soms time Drying is aided by the orrculation of warm dry
arr but is retarded by covering with wearing apperel bed
clothes and sweating under a heat cradle A cast does not

attuinﬂ_m&ximum_aﬁnngthmﬂLmMaﬂmﬁon
and complete drying has oecurred -

Good technique in the preparation of bandages and the
application of plaster oasts and gutter splinta can only be
achieved by constant practice and experience Written
descriptions are of Little value but thers aro some pomts in
the proper use of the bandage which should bo emphasised.

&LEJE’FHM&E The water contamner should be
wide mouthed and at least twelve inches deop the domestio

-
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slop pail or & buchet is on tho whole proferablo to a basin
The veasot should bo three-quarters full of water Each
bandage 18 piched up by tho two hands holding the ends of
the roll, placed horizontally gently in tho water and allowed
to emh to the bottom Two or three bandages may be placed
in the pail at a timo The bandage is allowed to soak for
about & minute and is then removed again by the extremitios
of the roll and is gently squeezed to remove any gross excess
of water The looss end 18 found and separated and the
bandage handed to the operator The water in the bucket
should bo changed after at the most twelve bandages have
been soaked two buckets are useful

ArrLYing THE BANDAGE The bandage must always be
laid on not drawn on  a well fitting plaster cast is achlieved
by gentle moulding round the prominences of the limbs and
never by pullng the bandage tight The turns of bandage
should be appled in a regular manner up and down the
whole length of the cest and should overlap by about one
third of therwr width , by applymng the bandage in this way
it is posmble to count the number of layers applied this
produces a cast of even thickness which 15 more efficient
than the cast which has been apphed in a segmental manner
If the operator will realise that he 15 making & cast and not
simply applymg & bandage he will go far towards becoming
a successful techniolan.

AANUFACTURE OF  Stang  The pl slsb * or
folder 1# used extemsively in fracture work either as a
foundation for the cast or as remft in potentially

weak places The essential pomt in the non pa

plaster technique introduced by Bohler 1s that the plaster
bandages are mvarlably applied over a plaster slab which
has been moulded accurately to the contours of the b and
always covers over half its circamfprence To prepare these
eleba tho bandage is taken out of water and rolled out to the
required length on a table—a slab of any desired thickness
may bo made With the usual commercial bendage six
layers 1» sufficient for most purposes if a cast 1 being used

although if the slab 1s intended for nse as & gutter aplint
twice this thickness may well be noceasary
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In making a slab it 18 important to work quckly so that
it may be apphed before the plaster has begun to set that is
whilst it 18 st1ll perfectly supplo

SerTvG OF THE CasT Probably enough has been said
about the physical properties of plaster to make 1t qmte
obvious that the cast must be applied rapidly and gently and
that all movemont must as far as possble be—Tngd% once
the critical pomt has been reached when the cast begims to
set The deep layers of a largo cast will usually begm to set
bofore the cast is finshed—any movement may produce
aracks and ndges in thess layers which aro not vimble on the
surface of the cast at all ndges m the plaster produced in
this way are a most common cause of pressure sores

PappED_a¥D UxpappEp (agrs  Plaster casts _may
be padded or applied directly to the skin without ding
Many substances have been used for padding sutixﬁ as
stockinette wool flannel and felt A most convenent
form of padding 18 dressmahers wool which 18 glazed on
one side so that 1t can be cut 1nto strips and rolled up it
18 then easily and quichly put on. The advantages whioch
have been claimed for the padded plaster cast are that 1t
is more comfortablo fits better and that it ig not so lkely
to chafe the skin and cause ulceration Amongst others
Bohler has emphasised the advantages of usmg an ynpadded
plaster cast mn which & plaster slab 18 moulded on to the lunb
and seoured with plaster bandages applied directly next to
the sk Expertence with this method shows that the clarm
of comfort of better fittmg and safety which have been
advanced for tﬁw&f cast apply with even greater
emphasis to the unpadded cast It 1s true that to put on an
unpadded plaster cast well and safely requires some practice
but an evenly fittmg and & well made unpadded cast is as
comfartable .nd usnally more so than ore in which there
is paddmg because with the latter the wool often gets a hittle
displaced and caunses discomfort from uneven pressure For
the same reason because the plaster fits evenly 1t does not

rub the skm and sore places are not so likely to ocour The
chlef advantage o: un ed plaster cast 1s that
beoanse 1t fits closely and therefore supports the soft tissues
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of the hmb, cdoma_doecs not_ocour Th]; allows no] s;:
h eirculation to contmue andthe whole lim
:ﬁﬁdm_n_hulthlmﬁ y_condition  Because tho unpadded
plaster fits 50 accurately tho lmb may bo used actively
from tho bemnnmg without fear of displacerment of tho ‘
fragments , and beesuse of this active uso the tone of tho
muscles 18 mamtained For these two reasons—even
support of the limb and early activo use—the unpadded

F10 10 —Plaster shears of the Lorens type

plaster cast helps in bringing about a much guicker recovery
of normal function

FPlaster casts should not bo spirt down ome mde except
when excesaive swelling s likely to ocour caumng pressure
on the main vessels and thereby unperilling the ciroulation
In such cases when the plaster 1s set but before 1t 1s quite
hard it is cut down on each mde with a sharp kmfe If
the plaster then becomes too tight the fromt half can bo
removed or Joosened but the limb remsms supported in
tho back half so that the position of the fractured bones ia
undisturbed

A half plaster is sometimes used to rest-the—hmb
wheh there is an open wound which requires attention It
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is best made by dividing a complote caat down each side and
removing the anterior half

The remorgl of a plaster cast 18 usually o matter of great
difficulty to the inexperienced but moro often than not the
cast which {s difficult to romove 18 one which has been badly
applied uneven thickness and bands over bony prominences
presentmg the main obstacles Sevoral authors have
suggested varfous gadgets for aiding tho removal of casts
but nothing can replaco adequato exporienco aided by a parr
of plaster shears of the Lorenx tvpe (Fig 10)

The patients hmb must bo properly supported and
seourely held at each end of the cast—particularly so if the
fracture may not be firmly united In using tho shears the
one hand is used for stendying and pushing on the blade
while cutting action is maintained with the other Bites of
quarter to half inch are quite sufficient , attempts to divide
larger fragments at & time will oxhaust the operator alarm
the patient and sometimes break the shears Bony
prominences and open wounds should be avoided as far as
possible  if & wound is present the shears must be properly
sterilised before using them to remove the plaster

COMPLICATIONS OF PLasTER CasTs (DSOREs  Plaster sores
are uloers the result of destruotion of the nd subsequant
infegtion The injury to the skin ma, by frniction

or by pressure of the plaster gover a localised ares It is
xmpouTbmug\mg botween those two  the first ocours
when & plaster 18 too loose and ocours as readily with the
padded as with the unpadded plaster cast A plaster sore
from preasure 1s more likely to occur with an unpadded
plaster but should never ococur if a careful technique 18
used There should be accurate moulding of the plaster to
the exsot contour of the lmb and any movement of the
plaster on the hmb whle 1t 1s setting should be avoided
Movement causes a kink in the plaster so that when the
plastor sota a hard ridge 18 left which pressing on the sk,
is very likely to cause a pressure sore Sometimca when &
plaster is changed, fragments of hard dry plaster from the
previous cast are loft adhering to the skin  The preasure of a
new cast on these lumps may cause nearosis of the skin and
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o plaster sore If tho sotting plastor 15 grpped by an
mexpenienced assistant his thumb or fingors will cause -
indentations mn the plaster which may quito casily bo deep
encugh to produce a soro

&) SwreLnng  More often than not, onco a fracture has been
reduced and a plaster cast applied no forther swolling of the )V
limb will occur and what swelling there 18 will immediately
begn to dimimsh  Sometimes however a cast, will become
too_tight from_further swellng of the limb_ erthor because

reactionary edema has increased jn spito of tho supporting
Plaster or because the superfigml vews end lymphaties m the
Hml;%o_c,ommmd_m_n_mb_mmmn Swelling of
thelimb and tightneas of the cast will usually clear up with

elevation of the hmb and activa mavements of the fingers
or toes and are not m themselves of serfous mgnificance
but if there 15 evidence of

1eo of obstruction to tha mrealation guch
as mereasing pain_parmsthemsm, coldness and oyanoms of the
Nb aneeTiasia 5o paraly o hen the obetrastion rust be
releved without ughout its
lerigth and on both mdes.
The techmque used 1n the apphication of mndividual casts
can only be mastered by constant practice but 1t 18 encourag
ing to remember that comparatively few types of cast are
used in treatment of fractures  Thev are—
(1) The head and nech cast or Minerva jacket
(2) The spmal plaster or jacket
(3) The thoraco brachial caat
(4) The single or double hip apica
(6) The complete leg plaster with and without a walking
attachment
(8) The log oylinder for immobiliation of the knee
(7) The below hnee cast with or without walking heel
(8) The horseahoe cast for fractures of the humerus
{9) The complote arm plastor
(10) The forearm and wrist cast
(11) The scaphoid plaster
(12) The Bahler finger splint and cast
These casts do not vary in their shape for indrvidual

fractures  All that need be decided 15 which particular cast
\




42 FRACTURES AND DISLOCATIONS

is best made by dividing a complete cast down each side and
removing the antorior half

The remoral of a_plaster casl 18 usually a matter of great
difficulty to the mexperienced but more often than not the
cast which is dufficult to remove 18 onoe which has been badly
applied uneven thickness and bands over bony promnences
presenting the mnin obstacles  Soveral authors have
suggested varlous gadgota for aiding the removal of casts,
but notlung can replace adequnto experience aided by a pair
of plaster shears of the Lorenz tvpe (Fig 10)

The patients limb must bo properly supported and
securoly held at each end of the cast—particularly so if the
fracture may not be firmly united In using the shears the
one hand 18 used for steadying and pushmg on the blade
while entting action is maintained with the other Bites of
quarter to half inch aro quite sufficient attempts to divide
larger fragments at a time will cxhaust the operator alarm
the patient and somstimes break the shears Bony
promunences and open wounds should be avoided s far as
possible  if & wound 18 present the shears must be properly
steriised before using them to remove the plaster

COMPLIOATIONS OF PLasTER Casrs DSoRES Plaster sores
aro ulcers the result of destruction of the skin snd anbsequent
infestion The mjury to the skin may be cansed by friotion
or by pressure of the plaster over a localised ares It is
important to distingush between those two  the first ocours
when a plaster 18 too looss and ocours as readily with the
padded as with the unpadded plaster cast A plaster sore
from pressure 18 more likely to occur with an unpadded
plaster but should never ocour if & careful technique is
used. There should be acourate mouldmg of the plaster to
the exaot contour of the limb and any movement of the
plaster on the lmmb while 1t is setting should be avoided
Movement causes a kmk m the plaster so that when the
plaster sets a hard ridge is left which preasmg on the skan
is very likely to cause s pressure sore Sometimes when &
plaster 18 changed fragments of hard dry plaster from the
previous cast are left adhermg to the skin. The pressure of a
new cast on these lumpa may cause nacroms of the skin and
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les to becomo adherent to bone and fasoma, and tendons

ta be fixed in their sheaths -
Erreers oF lionmigariox  Jownts which are not moved
becoms stiff  If the jomnt is uninjured. thus stiffness will bo

tomporary and can be rapidly overcomo by the patients
active efforts However if the jomts have been mitated by
direct mjury or by infection, the ﬂfﬁgg__"fmgﬂamﬂﬂmy
becoms permanently limited and this Dmitation will be moro
mtente dopending an the degres of injury and the length of
time during which the joint has had to be immobilised

Exactly the same conmderations hold good for muscles
which are immobilised

Errecta or Disuse  Although some of the reaults of
disuse are the same as those of immobilisation, there is m
addition an effect on the nerve path between bram and

musclo which provents the patlent fromanitiatmg volaniery
contractions m muscles and Joints though they may be quite

wnharmed, as well as in thoge which have been involved in
the Injury This 18 & matter of common experience but no
explanation has been made why a period of disuse ahould
produce this effect It is best imagined as a ‘_lagk of
practice in tho passage of impulses between the cerebral

of disuso mast all be countered by proper treafment
Recovery of function will depend largely on the patient s
own activo efforts eo that it is important that he should
regain confidence in his hmb and that his morale should be
restored as soon as poasible after the mjury Prompt and
effective treatment of the fracture will relieve pain and
remove that feelmg of instability which is inherent n a
broken bone The fracturs should be reduced at one mittmg
otherwiso the patient is subject to demoralising suspioans
of fmlure on the part of us dostor and this means that
proper facilities for anssthetio and X ray should be avail
ablo  Once the fracture has been sot and a plaster applied
the Yimb should be comfortable within a matter of hours
Comfort is essential if the patient 18 to be persuaded to start
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15 to bo used and it is then applied to thehmb  For example
the below knee walking plaster is no different whether 1t 18
used for treatment of a fracture-dislocation of the ankle or
& fracture of the calcaneum.

Restoration of Function

It has been well saxd that a fracture 1s in the first place
mjyury to an individual 1n the second & severe injury to the
soft tissue of a hmb and in the last a broken bone This
does not belittle the importance of proper treatment of the
fracture itself but concentrates attention on other features
of the mjury

If there 18 one direction more than another m which
fracture treatment has advanced of recent vears 1t 18 1n the
widespread recognition of how absolutely necessary 1t 1s to
pay more attention to the injured person and to the effect
of a fracture on the soft tissues 1f the best function 1s to be
restored to an injured limb in the shortest possible tims
If treatment is to be wholly successful, measures to regam
the use of the limb—not sumply union of the frncture—must
be taken very early The patient must be convmced that
recovery will depend largely on his own active efforts to
regain control of the limb movement in the joints and power
1 his muscles and he must be persuaded to make thess
efforts towards recovery his task throughout the day and
not to rely on an occasfonal or even a dailv visit to some
massage or physiotherapy department

In a short chapter no attempt will be made to do more
than explamn the principles of restoration of function or

rehabihitation as 1t has come to be called

Loss of functyon is one of the classical signs of fracture
This 18 dus 1n the first place to the immed:ate effects of a
local mjury to bone jomts and soft tissnes Later healmg
of the injury itself a perrod of immobilisation and disuse of
the limb all produce effects which prolong the disablement

and may result m some permanent loes of function.

Lare EfFECT OF Locatl Ixyury  Quite obviously dunng

healing scars and adhesions will form which may cause
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movements go boyond tho jomnts thomsolves
Musclos and tondona contract and move dispersing
oxcoss heematoma and adoms AT WG Ty H8ve
collected_betweon_muscles and foscia qnd_in_tho
tendon sheaths.. The ciroulation of blood and Iymph
throughout the limb i assisted

At a later stage then the hmb is free from splmts,
nmpwmﬂﬁﬁwﬁw to
thoso jomnts which have been 1mmo

(2) CoxTRACTION 0¥ AIUSOLES AGAINBT INOREASING
ResisTaxce, Althongh active movements of joints
will help in preventing stiffness something must be
done in addition to hesp up the strength of the
muscles While the limb is still aphinted, gradnally
mereasing confidence will enable the patient to
increass the load on many of his muscles by
using lus hmb more and on mcreamngly diufficnlt

tashs  Sometimes important muscles lke the
deltord

and biceps in the a or quadrioeps
BMMMWM/LE%IMM
because of sphinting which fixes shoulder elbow or
knee , m theso oases the power of the muscles 18
preserved to & certam extent by static con
tractions
Once the splnt has been removed all sorts of
methods can be devised for bulldmg up the muscles
by exerolse against gradually mcressmg reswtance
(3) Actrve UsE oF tHE WHOLB LIMB A8 AX INDIVIDUAL
UNIT_AND ¥ CORJUNOTION WITH THR REST OF THE
Bopy  Usmg the lmb involvea active movemant of
Wﬂm
ion it particularly attacks that effect of injury
and disuse which results in_dynmghed cerebral
control of the limb _and restores ths patient’s
wmw
In the practical treatment of fractures this technique 1s
applied during three phases As soon as the hmb 18 securely

splinted and comfortable the patient recoives mstruotions
in simple exercises for thoss joints which are not immobilised
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active contractions of lus muscles and to uso the hmb If
pain continues and particularly if the pain occurs on move
ment the splinting is at fanlt either the cast does not fit
the limb correct]y ro that the ends of the broken bone are
not being prevented from moving on each other or there is
a point of preasure—a ndge or indentation or the cast is too
tight and 18 obstructmg the circulation to a greater or less
degree  These defects must be corrected without any delav
To enlist the patient s co-operation in his further treat
ment the nature of us injurv should be simply explained
to hum, and the proposed course and duration of treatment
ontlined. He should be given some estimate of the degree
of recovery to be expected and if it 18 obvious 1n the early
stages of treatment that there must be some permanent
disability or incapacity he should be informed of this if he
18 to be spared disappomtment
Manv patients with mjuries are beset with difficulties of
an economic or social nature and 1t 1s advisable that they
should be settled or anyhow tackled in the Light of the
explanatron which has already been given to him about his
disability Welfare workers almoners ndustrial medical
officers insurance compames employers trade mmons and
solicstors all play varymg parts in this and there is a growing
realisatron that such problems must be examined and where
possible solved early m treatment rather than at the end
It is of courss not the job of the doctor to settle these
difficulties but 1t 18 verv much hus daty to make certamn that
questions of this sort are bemg faced early and in the nght
manner
Onco the limb 18 comfortable and while the background
of social and economic problems 1s being cleared treatment
can be directed towards the restoration of local function
The techmique is ezsentially mimple and consists m —
(1) Aomive MovenmexT oF THE Jorxts At fimt ogly
1hose omts which are or
Active movement should be
c.r:wd out through the full range at each joint and
1t 18 1mportant to see that this object is not pre
vented by badly fitting splints The effects of active
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movements go boyond the joints thomselves
Muscles and tendons contrnet and move disporsing
excess hrematoma and cdoma iR which mayhavo
collagted_between_musclos and fascia_and._n. the
tendon sheatha. Tho eirculation of blood and lymph
tRroughout the limb 18 assisted

Ata lnterstago when tho limb 1 frco from splints,
srmple”exercises aro usod to_restore movoment to
those jomts which lave boen immobil

(2) Co~tRACTION_ OF MUSCLES _AGALNST  INOREASDNG
BResisraxce, Although nctive movements of Joints
will help in proventing atiffness something must be
done m addition to heep up tho strength of the
muscles While the limb is still splinted gradually
mereasing confidence will enable the patient to
merease the load on many of his muscles by
using his imb more and on increasmngly difficult
tashs  Sometimes important muscles lke the
deltoid _and biceps in the arm, or quaduceps
oxtensors T fha Fhigh, GRATGE be hel wa
becanme of sphnting which fixes shoulder, elbow or
knee n these cases the power of the muscles 1
preserved to a certain extent by statio con
tractions

Ones the aplint has been removed all sorts of
methods cen be devised for building up the muscles
by exercise agrinst graduslly increasing resistance

(3) ActrvE Usk oF THE WHOLE LB A8 AN INDIVIDUAL
UNIT AND ix CONJUNCTION WITH THE REST OF THE
Bopy  Using the limb involves scfiva mavement of
fﬁnd%rlﬁglg,__mmmﬂm;__\ ints_and_confraction of the muscles, but m

on 1t particular]y attacks that effect of injury
and disuse which results in_diminished cerebral

control of the limb mMmt 5
confidencs in his njure and relf

In the practical treatment of fractures this tachnique s

epphed during three phases  As soon as the mb is securely

splmted and comfortable the patient receives instructions

1n sunple exercises for those joints which are not immobilised
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and is shown how to carry out static contraction for the
principal muscles It 18 explamed to um that if the most
benefit 18 to bo obtmined from them exercises should be
carned out at regular intervals throughout the day—five
minutes in _every hour 1a the ideal Contraction of the
muscles should be slow, should bo sustaned at the peak
and should bo followed by complete relaxation the
sequence—contraction—hold—relax—must be carmed out
rhythmically The exerciscs and movements should not be
pamful once any slight 1tial stiffness has cleared up and
he should report the fact if pain continues or recurs

In the second phase while the fracture 18 unitmg protected
by a splint the patient is encouraged to persevers with
regular excrcises and active movements and is persuaded
to use the imb more and more w1thm the limuts of the splnt
He is shown how to use his fingers and how to walk in plaster
If circumstances allow and the conditions of employment
are smtable he 18 encouraged to return to work. If hus
ocoupation 18 & strenuous one he will probably not be able
to return to 1t m plaster but oven at this stage in treatment
special attention must be paid to restoring and mamtammg
the strength of the muscles with o view to his ultimate
return to heavy work It is this type of patient for whom
the rehabilitation centre 1s particularly requred there
he can work all day for his own recovery

In the final phase of treatment when the fracture has
united and all splmtmg is discarded active movements for
those joints which have become stiff in plaster can bo
mstituted and exercises to restors power to muscles which
have not been acting through their full range are contmued.
In addition proper co-ordination between limb and body 18
regamned by general phyaical exercses gamea and occups
tional therapy

The techmique of restoration of function is the same
whether the patient 18 1n or out of hospital In hospital,
rehabilitation 18 always easter and more successful iof
patients with fractures are megregated in one ward Thero
they can learn together the importance of making their own
efforts towards recovery and the necessity for performing
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thar muscle excreises and joint movements at regular
intervals throughout tho day  As out patients, success will
depend on the caro with which the prelmnary matruction
of the patient has been earmied out, and on carcful super
vision at regular intervals in the fracture chinic
Patients with renope_frnetures and thoso-who-hnvo—to
return to heavy worh aro best treated in o “ rehalnlitation
centré™  The confro ncod mot bo residentinl but tho
exsential ponts aro that the patient should Lo thero for the
whole day and every day and that facilitics such as gym
nasiom, swimmung bath reereation rooms and plaving fields
ghould be available for oxcreises and activitics designed to
restoro him na soon as possible to hua best working capaerty
Nicoll * has summansed the prneiples of thernpoutic
oxereiseas follows —
(1) They must bo both speaific (focnl) and general
(2) They must bo administered with due regard to dosago
(3) They must bo rhythmic m regard to contraction and
relaxation
(1) They must be progreasive in range power and time
(5) They must be variablo in form, the ohief forms being
medical gymnasties ocoupational thernpy and
recreational therapy
If the surgean wishes to securs the best result in restorntion
of funotion he cannot afford to rely entirely on a physio
therapist or physical training instructor for rehabilitation
of us patient It is true that instruction in muscle exercises
and joint movements and the supervision of class exercises
games and occupational therapy are best conducted by
trained medical auxihiarles but the surgeon must make
certain that his patient understands why he 15 doing exercises
and why 1t is 80 important for him to use the mjured limb
He should make opportunities to watch the patient carry
out hus rehsbilitation programme and must be readily
avaulable to investigate any complamt that & movement or
exorciss 18 panful or 18 causing doterfortion rather than
mmprovement When troatment is bemg undertaken as an
out patient perhaps the most difficult pownts to drive homs

Nicholl E. A. (1043) Drit, Med J 1, 747

ro
Ed
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to the patient are that exercises and movements must be
performed regularly throughout the dsy every day and
not just once a dayv or three times a week in the physio
therapy department and that the very important principles
of dosage and progression n activity must not bo upset by
carrying sutcases and heavy coal buckets by standing m
cinema queues or by unauthorised games of football and
country rambles Control over private activities of this
sort can only be exerted by the surgeon humeself and then
only 1f he has gamned the trust and confidence of his patient
by his personal care and interest throughout all the stages of
treatment



Cuarter I\
COMPOUND FRACTURES

A FRACTURE s open or compound when theresin
sddition & wound of the soft tissucs opening to the surface
and providng a direct communiention between the bono
and the ontside air  The wound usually mvolves the skin of
a mb and in evervday life the leg 1s most often involved
but nearhy every fracture of the jaw 15 an open fravture with
a wound mto the mouth through the muco periosteum of
the alveolus

Though the injury to bono may bo the same whether a
fracture 18 closed or open tho problems of treatment aro
different because of tho greater lability to shock i an
open fracture and tho presenoe of a wound

Of the possiblo complications of the wound infection 1s
outstanding The probability of an infeotion degggds on
the amount of damags ta the soft tissues and the degres of
solmg of the wound particularly the depth to which
contaminated material has besn foreed th
to and actual loss of skln Is of significance 1t 18 the
destruction and local death of muscle which is the most
dangerous factor in o compound fracture because of the rak
of infection with anaerobic baolli and subsequent gas
grngrens

The wound may be caused after the frecture by the
protruston  throngh the soft tissue and skin of & sharp
fragment of bone In tlus caso the wound is usually small
and the damage to the soft tissucs 18 not extensmive On the
other hand 1f wound and fracturo are produced by the same
outsde force for examplo the wheel of a road vehicle or a
fmgment of bomb the lacerntion and destruction of skin
fascia and muacle may be very conmderable the bone 18
likely to be comminuted and earth olothing and fragments
of metal may bo ground or driven deeply into the wound

81 b 3
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In the two types of open fraoture the rsks of shock and

mnfeotion are far greater mn the socond than m the first

Treatment of the wound with the object of preventing
infection 1s Of st importance because of the danger to Tfe
and bécause 1f the bone itself becomes infeoted recovery ofl)/
funotzon will be long delayed.

The treatment of an open fracture consists .-n —

(1) First aid

(2) Treatment of shock

(3) Transfer of patlent as soon as possble to a place

where expert treatment of the wound can be
undertaken

(4) Burgloal treatment of the wound.

.- (5) Bupport to the tissues rest for the limb and immobiliss
tion of the fracture by means of & properly apphed
plaster cast

(6) The prophylactio use of penieillin.

First Aid _Boyere hiemorrhage must be arrested but a
tourniquet should be avoided if posmble The wound 18 best
left alone with the clothing not removed unless thers 1s
Likely to be conmderable delay in getting the patient to
hoapital The fracture must be splmted before the patient
18 moved to prevent further local damage and to mmimise
pain and shock  An injeotion of morphis will usually
be advisable and the patient must be kept warm, rea.uu.rad
and at rest

Treatment of Shock The first-a1d measures outlined
above are valuable m the prevention or postponement of

shock  but once the syndrome has developed thers 1s no
substitute for plagma or whole blood transfugmon in its
treatment This 18 not the place for an acoount of the
complexities of shook nor for a description of the
technique for resuscrtation

Tranafer of the Patlent To postpone transfer of the
patient to a su{mc&lgm:re m order to allow him to recover
from ahook 18 only justafiable if transfugion _ran be carried

t durmg this wait If it cannot, no amount of rest
warmth or elevation of the foot of the bed is a good enough
substitute and the transfer should be arranged without
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delay  Furthormore, 1t is well recognised that the value of
proper surgical treatment of the wound in the provention of
infection diminishes aa its applieation 18 dolayed A some
what arbitrary figure of six hours has been fixed boyond
which surgieal trentment should not be deforred

Surgical Treatment of the Wound The following
pomts aro worthy of attention —

Clean tho skin_thoroughly with sonp and water or certyl
t@ﬂ T ammomum bromid )

Do not use a tourniquet unless hemorrhage is severe

Enlarge the skm wound by incision in the long axis of the
lmb, allow the wound fo open up casily by uiﬁgﬂﬁr ncision
of the fascia  Excaso all dead tissuo with a sharp Jnife or
scissors, and élear out all dirt and dUNF 1T 17 WMMecessary
to remove the whole shill ¢dgs, but dead or excessively dirty
tags should be cut off

Hopelesalv damaged musolo 15 rocognised by its altered
colour failure to contraet on stimulation by pinchmg, and
farlure to bleed all such ““ dead’ tissue should be freely
excyaed by Sncixion in e Jong axis of the muagle. Do not

mwﬁm_
- e should not it 18 extromely soiled

or. 18 completely separated from all connection with the soft
tissues and therefore from ite blood sppply

Hremorrhage must bo carefully controlled but_only large
vessels Tieed Ligature  other bleeding can be stopped by
Pressure T

Nerves and tendons should be cleaned but not excised
Never attempt primary suture of sitlier although fo make
secondary repair easfer it is a good practice to anchor the
proxumal and distal ends to their beds by one or two catgut
sutures

The fracture may be manipulated into pomtion, but ne
used.

fo

Powder contaiming pemcilin or & mixture of one of the
sulphonafiides and penicillin should be applied fo the
Tecesses an. all the surfa;

If there are desp pockets n the wound as for mstance
m the thigh 11 & compound-fravture ot the fomur these
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In the two types of open fracturo the risks of shook and
nfeotion are far greater in the second than in the first
Treatment of the wound with tho object of preventing
infection 15 of Arst Importanee becauso of the danger to Iife
and Becauso if the bone itaelf becomes infocted, recovery of
funotion will be long delayed
The treatment of an open fracture conssts in —
(1) Farst ard
(2) Treatment of shock
(3) Transfer of patient as scon as possble to o placs
where expert treatment of the wound can be
undertaken
(4) Surgical treatment of the wound
(5) Support to the tissues rest for the limb and immobilisa
tion of the fracture by means of a properly applied
planter cast
(6) The prophylactio use of penicillm
First Aid _Seyers hemorrhage must be arrested but a
tourniquet should be avoided if pasmible The wound is best
left alone with the clothing not removed unleas there is
Likely to be conmderable delay in getting the patint to
hospital The fracture must be splmted before tho patient
is moved to prevent further local damage and to mimmise
pain and shock. An mjection of morphis will usually
be advisable and the patient must be kept warm, reassured
and at rest -
Treatment of Shock The first aid measures outhned
above are valuable in the prevention or postponement of
shock, but once the syndrome has developed there is no
substitute for plasma or whole blood transfusion in its
treatment This 18 not the place for an account of the
complexities of shoek nor for a deseniption of the
tochnique for resuscrtation
Transfer of the Patlent To postpone transfer of the
patient to a mx_-gcdgm:re m order to allow him to recover
from shock 15 only justafiable if transfusion can be oarried
out diring this wart If it cannot, no amount of reet
warmth or elevation of the foot of the bed is a good enough
substitute and the transfer ahould be arranged without
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appheation of the cast  Splittmg the cast ax a prophylactie
measuro tends to defeat ats object and s not necessary
provided the patient 18 under clore ob ervation so that tho
cast may be apht at onco if unoxpected swelling caurcs
embarrasament to tho erculation On tho whole the
surgeon who 18 not expenenced in dealing with frctures and
in the ueo of plaster in well ndvired to apply a hghtly padded
eaxt_and to aplit the enst throughout its length

In treating compound fractures of the tibin or the femur
with shortening traction 1s necessary  For frmcturo of the
tibia a Steinmann s pin is inzerted through the lower end of
the ehaft and after the plaster has been applied the leg 18
rested on o Braun s sphint with weight traction

Pm traction through the tibin on n Thomas sphnt is
probably the method of choico in the treatment of most
compound fractures of the fernur but 1f there hns been much
destruction of roft tixsuo 1t 18 unwise to dispenso with the
support of plaster

Prophylactic Drugs It must be emphasised that ant:
tetanic scrum anti-gas gangreno sorum pemellin and the
sulphonamides are not magic substances and that ther
undoubted value in the treatment of compound fractures
does nothmg to lesson the need for thorough surgical
treatment

ATS and AG.G som aro given by intn ar
mjection at the conclusion of tho operation while the patient
is still under the anmsthetio o recommeonded dosage 18 —

3 000 International units (LU ) ant1 totanic serum

0000 International units (IU ) C Welchss anti toxin

4 500 International units (LU ) C7 Sepfique anti toun

3 000 International umts (I U ) € Edemairens ant1 toxin

Now that supples of penicillin are readily available this
substanco has replaced the sulphonamude group of drugs in
the prophylactic treatmoent of compound fractures _20,000
unifs_of sodium perucillin are administered intramuscularly
every three or four hours for five days by oither continuous
or intermrttent methods

The use of penzeillin powder in the wound at the time of
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should bo drained by incision mn_their most depondent
rars -

The question as to whother or not to olose the wound
requires consideration. The exposed tisues should certainly
bo covored eithor by suturg, by o akin gratt, or by gawse if
dramage 1s necessary A great deal of judgment and
experience is needed to decide which mothod to use and
failure of any of the three is usually due to wrong application
rather than any defect inherent in the mothod It 1s quite
certain that a wound should never if t
tenslon on the sk, and for this reason few sorious wounds
can bo o no surgeon of experience will suturo a
wound unless the patient is to remain under his personil care
for the noxt ten t 7 An ymmedigte skin grift
18 an g@%gwwomds 1 _whioh there
hes been s 028 and is particularly apphcable to compound
fractures of the tibia when the wound 18 on the antero
lateral or antero medial surface of the leg as it most often 18

The policy of safety 1s neither to suturs nor to graft but
to cover the wound and at the same tims dramn 1t by means
of lightly mserted dressing—an ordinary cotton bandage of
two or four inches width 1s an excollent substance for this
«and 18 preferable to vaseline gauze as a first dressing
" 'The surgical treatment or toilet as 1t is called of the
wound 18 not quite the same 1f the patient capnat_be dealt
with until more than mx hours After wotind A% before
the wound 1 lmd wadely apen by inoision-of-skin and fascia
and th ) undertaken
counte age 18 instituted when necessary and hsmor
rhago ja controlled but wide exasion of nfooted saft tissue
18 avoided and the wound is never sutured

Support and Splinting When the actual aurgery hes
been completed the hmb 1s anolpqﬁc{Ml-ﬁttmg_phﬂer
cast  Bony prommences should always be padded but to
produce the best offect in supporting and immobiling the
tissues and proventmg cedemsa the rest of tho cast shonld be
mnpadded and well moulded to the limb It 1s difficult to
advocate the unpadded cast too strongly because the
success of the method does dopend so much on expert
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top removed the limb 15 hept elevated and the patent 1s
encouraged to move his toes

Swelling may_be the earliest sign of infection of the 1cound,
and will be accompanied by _pain and a nise in_the tempern

_ture _If infection hecomes established, tho plaster_must_be

remored the wound apened and all pockets of pus adequatoly
meied and drained  Tho wound in lightly dressed with
gauzo or cotton bandnge impregnated with vascline and a
completo plaster cast reapplicd  Tho general alignment of
the hmb is maintamned but any rort of manipulation to
obtam accurnte reduction of the fracturo dunng an acute
infection is out of the question The usual general measures
to overcome infection are instituted including the adminis
tration of penicillin and rera

If tho infection sprends to bone, as it does more often than
not a chronic osteomyehbtia will result The condition 1s
much the same s that which follows an hematogenous acuto
osteomyelitis  soquestrn and minuses form and removal of
the sequestra bv operntion will eventually_be required
Union of the fracture will almost certamnly be delayed until
mfection has cleared up and all sequestra have separated and
have been removed

Tetanus and gas gangreno are posmble complications of
any compound fracture  Prophylactic moasures have
already been deseribed but for a description of these
mfections and thewr treatment the reader is referred to a
text book of general surgery

Amputation after Compound Fractures ‘Where the
mjury is confined to one limb the mam mdication for
emputation is irreparable interference with the blood supply
No matter how ssvere tha destruetion of thoskin tiit com
mmution of bone or the contamination of tisaues, 1f the main
blood vessels afé nof destroyed the
maved A surgeon who amputates because of the
seventy of the local injury assumes & grave responsibility—
particularly in the case of the upper extremuty—and a
second opinion should always be sought before procceding

to this drastic step (Medical Research Council War
Memorandum No 5 1041 )
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operation has alrcady been described The powder most
frequently employed 18 & caleinm penicdlin and sulphonamide

mixture contaming 5,000 units of penieillin per gramme
After-treatment of Compo patient

with & compound fracture must bo very carefully nursed
and watched Provided no complications have arwsen
plaster and wound shonld )

days __The state of affairs should then be reviewed the
fracture 18 in satisfactory position and there {s no discomfort
nor &¥cesive diselimngo of P from the_wound, and the
plaster romains effective nothung should be dons tilthe-end
of_a mopth  IL homever the fractum ix not properly
reduced and there 1s no infection of the wound or only
wnfection of a granulating surface steps are then faken to
get tléginﬁgumj_gggzd_m_[mn Unless, however the
wound 18 healed or the granulating surface small and clean,
a pin must not be jneerted afresh fnto the bone At the end
of & month most compound fracture wounds unless healed
by firgt_jntention will_need dressing in addition the
onginal or second plaster will by then have become locss
The plaster ja changed and the wound drossed, if necessary
under general anmsthesia  Often the discharge of pus from)

v

the depth of the wound or from superficial granulations will
cause dermatitis which 1s both prevented and very well
trested by the application to the whole imb of & 1 per cent
aqueous solution of gentjan violet

If there haa heen much loss of skin, a decision should be
made on the fourteenth or twemty-eighth day on the
advisability of slon graftmg the granulating ares  Either

pmch grafts or Thiersch grafts may be used depending
on the local condrtions

Once the wound has healed the treatment is that of a
cloeed fracture of the same region -

Complications. Swefltng of the hmb may occur after
the limb has been cnclosed in plaster The condition 13 no
differviit from that wiielrGeeurs 55 the treatment of closed
fractures and 1t is better not to dwsturb the plaster How
ever if swelling 1s cansing embarrassment to the circulation
i the foot end toes tho cast 15 split along each side and the
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calelum phoaphate is doposited in the nowly formed
undifficrentinted tirsuo
Stacr IV Ossification  This nowly formed cullus fs
mvaded by blood vessels growing out from tho
Haversian ayatems and marrow cavity of the bone
ends Tho blood vesscls carry with them into the
callun cartilago celln ostcoblasts and osteoclasts
and bone 18 formed by a direct caleum-ostecoblast
reaction somotimes by ossificntion of preformed
calerfied cartilage  Dead fragments of bono and
unwanted new bono are removed by osteoclast
action Tho subatance consisting of connective
tumge matrix calcum and slets and strands of
bone is hnown as osteoid tiasue
STaGE V  Bone Formation The bone ends are now united
by strands of bone croaming from under the peres
teum, between cortex and cortox and joming the
medullary cavities At first o good doal of connec
tive tissue matrix remains but is gradually replaced
by bone
STagE VI Trabeculation The fracture has now united
With time and the stimulus of active use trabeculwo
reform and the medullary cavity may once again
become contmuous across the healed fracture
The tumng of this fracture hoaling process 18 & matter of
some difficulty and cannot bo oxpressed accurately Of
eourse the process is a continuous one and the different
stages are not clear out Stages I and IT occur during the
first twenty four to thirty-six hours after the injury callus
formation has usually begun dunng the next seven to ten
days and thereafter Stages III IV and V progress for a very
venable time Chnical union of the fracture will have
occurred during the replacoment of osteoid tissue by bone
but before the process is complete The final stages of
trabeculation and reformation of the medullary cawaty will
not be completed until many months have elapsed
It should be realissd that fracture healing is essentially a
local process  The fracture hwmatoma 18 a closed chemical
factory almost nmunfluenced by general blood calolum and



CHAPTER V
UNION SLOW UNION AND NON UNION

Berorr we consider delayed union and non unfon of
fractures we should try to have a clear picture of how &
fracturo unites what 1s meant by union and how long the
prooces will take The healing prooces for a fractured bone
goes through succesmive stages which can be desoribed
brefly —

8tAGr I Formation of the Fracture Haematoma There has

been wnjury to bono and periosteum & varymg
amount of damage to muscles bleeding and tissue
death

8tace II Hyperamia and Decalesfication  The local

small blood vessels dilate and there is exudation of
fluid  the diluted hrematoma becomes mcreasingly
acid because of necrosis of the injured tissues with
Iiberation of carbon dioxide lactio acid and con
version of blood sugar At the same time the
hrematoma and exudate begm to clot and a fibrm
network is formed Durmg this stage the bone ends
become decaloified It seoms probable that this
decaloification s 8 vital process and dus to cellular
actimity rather than a purely ohemical reaction
ocourrmg in an acid medrum

Bragr III  Callus Formafion Prmitive connective

tissue cells from the marrow cavity the Haversian
canals the periosteum and endosteum, and from the
sheath of the torn musale bundles begin to grow
mto the fibnn network  As a result of decalmfication
of the bone ends there 1# an acoumulation of
organically bound phosphorio acid and caloium salts
The products of looa! tissue death aro gradually
absorbed and as they dmappear the pH of the
medium rises until 1t becomes alkalme this allows
the enxyme phosphatase to become active and
"
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will vary with the different bones and with the mte and
pomtion of the fracture  Tor nstance it is obvious that moro
consolidation will be required §n a hone which has to bear
weight than in onc winch does not that the struns on o
umting fracture will he greater in the middle of the shaft of o
Jong bone than at its ends and that a fracture in wlich there
i» very Dittle end to-ond appoution will require a solid bar of
bone to urute the enda securely i ind .
There are certan jcal mpgns whic weate that n
fracture 15 not umted :;%mﬁonld bo unsaafe to disennl
the protection of a splint  Movement between the bone ends
when the fracture 1s tested I5; of coursc an obvious sign ,
1f there 15 no apparent movement but the patient complains
of P’mm on testing for movement
or 1f there 1s no movement and no pain on_testing but the
fracture 15 still tender on palpation then 1t 18 not umited
After the spnt has been discarded thero may be xomeo
swellmg particularly in fractures of the lower hmb but 1f
on removing the splint loeal cedema 18 present at the level
of the Fricture, tlus FTongly suggests that union is still

ngomplete, We may eny then that a fmcture {s probably -
@ if there 18

o movement of the bone ends on testing the fracturo,

No local cedema

No local tendemess

Ko local pain on attemptmg to force moveme;

In some bones such as the clavicle the moticarpals and
mstata and m most Collea” fractures ¢
enough, bat in other bones particularly the fom d
tila which bear the weight of the body, X ray confirmation
o m%é.ﬁﬂﬂa in these fractures until an \ ray
showt e in degren of consohdatign protection must be
contmued.

In decidmg whether umion hos oceurred we must nover
let ourselves bo influenced by the time during which o
fracture has been splinted but only by actual chmcal
evidence of wnion usually confirmed by an A rav  This

end point at which the protection of a eplint can be
discarded and the fracture is said to be wnuted ia reached
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blood phosphatase levels or the eecretion of endocrines
However the process 1s not entirely a chomicel one and 1t
may bo that the formation of the connective tissue matrix
18 mnfluenced by vitamin C deficiency in the same wav that
lack of this vitamin will mfluenco the healing of wounds in
other tissues

The altermg X ray a ce of a fracture which is
unutmg normelly can ad E differontiated into stages At
first the edges of the bones are clear cut  In a week or two
they becoms less deflmte presenting an eroded moth-eaten
appearance this erosion is the evidence of decalcification
and as a result of this process the fracture lme may seem to
increase 1n width, When callus forma it appears round the
shafta of the bone as a shadow extending proximally and
distally 1n an irregularly fusiform manner-—and has been
Lkened to a plumber s wiped jomnt  Later on the callus
becomes osufied the shadow becomes smaller but denser
and at the same time the fracture line and the medullary
cavity above and below 1t become filled with new bone The
shadows of callus and new bone differ to the expenienced eye
so0 that 1t 18 poamble to judge the extent to which real bony
union has ocourred from the X ray  As the process of healng
contmues excess callus and new bone are absorbed, the
cortex is restored to 1ts normal shape and density and bany
trabeculm reappear much later the medullary cavity may
be seen to have reformed but this does not always ocour
These progreasive X ray appearances can be summansed as
absorption callus formation ossification oconsolidation and
finally trabeculation

A fracture is regarded as bemg  wruted hen repair 18
sufficiehfly gdmneﬂ.fgr,tha_;mtmﬂm_uf_a_m%
discarded  Callus alone 18 not strong enough to resist the
stramns to which a imb 1s subjected by ordinary use on the
other hand the final stage of trabeculation will not have been
reached until many months after the fracture has become
joined solidly by bone Tt 18 during.the stages of oamfleation
and consohidation that union ocours and tif%muh
consolidation of the newly forrung bone must have pro
g'mtmd before the protection of a splint becomes unnoceasary
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will vany with the different bonex and with the site and
pomtion of the frncturo  kor instanco it is obvious that moro
consohidation wall be required in a hone which has to hear
weight than in one which does not, that tho strins on
unitmg frcturo will bo greater in the middlo of tho shaft of a
long bone than at its cnds and that a fracture in which there
is very little end to-end apposition will require n golid bar of
bone to unite the ends recurely

There are certam clinical signs wlich indicate that a
fracturo is not nnited and that it would bo unsafe to discard
the protectjon of a splint  Movement botween the bone epds
when tho fracture 15 tested is m
if thero 18 no apparent movement but the patient complains
of pam at the site of the Tracture on testing for movement
or if there 18 no movement and no pain on teating but tho
fracture is atill tender on palpation then 1t is not united
After the splmt has been discarded thero may be someo
swellng particularly in fractures of the lower mb but if
on removing the splint local cedema 15 present at the Jevel
of the fracturo, this sTrongly euggests that _union 1s still
ingomplete, We may say then that & fracture 18 probably -

if there 18

No movement of the bone ends on testing the fruoture

No local cedema,

No local tenderness

No local pain on attempting to force movemens

In soms bones such as tho clavicle the metdcarpals and
metata and m most Colles” frnotures
enough, hut i other bones roularly the fem d
tibia which bear the weight of tllfanbod Xym eo/_nﬁ/“r;n;:;nn
om%wmﬁmfgy
shows & cerfain degree of consolidation protection must bo
continned.

In deciding whether wnion has ocourred we must nover
let ourselves be mfluenced by the time during which a
fracture has been splinted but only by actual chnical
evidence of union usually confirmed by on X ray This

end pomt at which the protection of a gplint can be
discarded and the fracture is sald to be umited 1s reached
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blood phosphatase levels or the secretlon of endocrmes
However the process is not ontirely a chemical one and 1t
msy be that the formation of the connective tissue matnx
18 1nfluenced by vitarmun C defiolency m the same way that
Iack of this vitamun will mfluence the healing of wounds in
other tissues

The altering A ray a rance of a fracture which is
umting normelly mﬁg%emntmmd into stages At
first the edges of the bones are clear cut In a week or two
they beoome leas defimite presenting an eroded moth-eaten
appearance this erosion 18 the evidence of decaloification
and as & result of this process the fracture Ime may seem to
increase m width When callus forms 1t appears round the
shafts of the bone as a shadow extending prommally and
distally 1n an irregularly fusiform manner—and has been
hkened to & plumber s wiped jomt  Later on the callus
beoomes ossified the shadow becomes smaller but denser
and at the same time the fracture line and the medullary
cavity above and below it bocome filled with new bone The
shadows of callus and new bone differ to the experienced oye
80 that it 18 possible to judge the extent to which real bony
wuon has ocourred from the X ray  As the process of healing
continues exceas callus and new bone are absorbed the
cortex is restored to 1ta normal ahape and densrty and bony
trabeoul® reappear much later the medullary cavity may
be seen to have reformed but this does not always ocour
These progressive X ray appearances can be summansed as
abeorption ocallus formation ossifiestion consolidation and
finally trabeculation

discarded  Callus alone 1s not strong enough to reewst the
strains to which & imb is subjected by ordinary use on the
othsr hand the final stage of trabeoulation will not have been
reached until many months after the fracture has become
joined eolidly by bone Itis dmg_l];&-t&gae_ofw&ion
and consolidation that unien ooours and the degree to which
consolidation of the newly formmg bone must have pro

gressed before the protection of & sphint becomes umneceesary
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movement, and aften palpable movement of the bone ends
on edeh other when the fmcture_is_tested. The
appearances of non union aro chametenstic There s no
evidenco that hone 1# forming acroxe the E“Jicl‘;cﬂ‘_‘_}f
{ragments and a line of merearcdl denmty can be w~eh
cromang the end of the medallary cavity and the cortex
tranavereely in one or both fragments  This shadow
mndicates that a band of sclerotic_bone ix bloching both
cortex and medulla and is evidenco that the process of healing
bvTone Tias been miterrupted and will not bo resumed It
18 this releromis of tho bono ends which differentintes non
union from slowh progressmng union and ndicates the need
for special treatment
Non unien can be divided into three types —
Jnvon by fibroun {1ssne ,g
(@ Absolute non_unfon, when the ends of the bone are quite
free from each other and may bo separnted
Preudo arthrosis or formation of o falsg jolnt
Ot thia {hree fiLrous umon 15 by for the commonest
Sometimes the bone is united o firmly b@ﬁ@tritmue that
it hardly reems strictly correct to call the condition non
union  When the strength of a bone liea in 1its ability to
withstand a longitudinal pull as in the case of the patells or
olecranon  strong fibrous union may causs no disability
provided the fragments are in close apposmtion and the
Patient may be quite unaware that bony umon has not
occurred  But when latera] stability 18 required as m the
tha{t of & long bono fibrous umon allows bending st the site
of fracture and weight bearing is painful,_
uts, non unfon 18 moat commonly found when part
oft ne has been lost, either by destruction at the time
of a compound fra or as 8 pequestrum after infectinn
Sometimes “However the fragments have separated by
dustraction or sometimss union has been prevented by the
terposition of 8 mass of fascia or muwgle
3.) Prendo s s nowadays an uncommon variety of
ponumion It occurs when moyement or weight beamng
bas Leon allowed before_the fracture has mited. This
Improper use of the kb with the fracture Whtmited must
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after very different periods of time in fractures of the various
bones Ordinary oxpenienca shows that the time for unon
—to take a fow exnmples—is something liko three weehs for
the clavicle, mx weeks for a Colles fracture fourteen weeks
for tho femur;-sixtesn to_twenty weeks for the tibia and
sometimes very much longer for the carpal scaphoid
Furthermoro 1618 & common observation that compound ~
fraotures as & rule unito more slowly than closed fractures
especially if the wound has bocome infected If a fracture
has been difficult to reduce or has had to be manipulated
and remanipulated to restore the original pesition then 1t
will take longer to unito than the fracture which is sucoess
fully reduced at once and in which the pomtion remains
unaltered. Such fractures as those at the junotion of the
mid and lower third of the tibia the middle of the shaft
of the humerus the lower third of the ulna transverss
fractures of the femur and tibia when end to end appostion
of the ends of the bone 18 poor and communuted fractures of
long bones in which there 18 & largo butterfly-shaped frag
ment—all these tahe longer to unrte than others The time
which fractures take to unite 1s subjected to very consider
able vanation and 1t does no harm to repsat that we must
not allow ourselves to be influenced by any definite time m
weeks but must wart patiently for ohnical and X ray
evidence that union has ocourred

Delayed Union  Without adopting some arbitrary
period 1t 15 difficult to say that wnon 18 m any way delayed
and the use of the term  delayed union suggests that there
is some malign mfluence at work whoroas all that 1s usually
meant 1s that union is procesding more elowly than expected.

Slow union 18 a more acourate description

Non union If the process of healing by bone has conss]
before_the fracture 18 umited then nen
Non umion 18 & pathological entity with olinieal signs
distmetive A ray appeerances and & dofinite morbid
anatomy

The clmical signa are not specifio and are thase which
suggest that the fradture has not jomed—Ilocal cedema of the
limb local tenderness pain on attemptmg to force local
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@Intcrposiﬂnn of roft parts between the_bono ends,
6 Lo=s of blood suppls to one or both fmginents,
(8 Too much movement at-the site of fmcture

Isrecrion  Infection does not necesanrily result in non
wlon Dut union i nevitably slow becauso every stage of
Topair is delayed  Owing 10 bone lors or sequestration o gap
may have to be bridged by bono—moreover, tho presenco
of an nflammatory renction necrotic tinsuo and pus provent
the deposition of ealeium __Throughout this atage granula
t1on {irmao between tho bono ends is susceptiblo to shearing
and rotation strains

Local Boxe Diseasr  Fractures through boneyyats or
even gant cell tumpurs and romo enncerous dopdsits often
heal rapidly and completely T ractures of bones affected by
ostejtia fibrowa ¢ystica are slow in uniting becauss the bones
2re poor in mineral contept and in Pagot s discase may heal
slowly owing to tho lack of mesoblastio tyssue  Fractures
through the osteolytic types of sarcomn and sscondary
carcmoma are unbkely to healat all

Distracriox  When a bonse is overlengthened so that
there I8 a gap between the bone cnds this 18 lmown as
distraction  The most nsunl cause 18 excessve frachion
when weight extension 18 being used, but distraction does
not necessanily involve suspension of a weight from the limb
Methods of skeletal transfixion with incorporation of pns in
mechameal devicea or m a plaster cast are no less potentially
barmful  Over pull during the first fow hours before the
fracture homatoma is replaced by granulation tissuo appears
to be ummportant but distraction_at any later stago
inbubits bone formation, promotes fibrous tissue growthiand
oauses inactivity of the fractured surfacess—Theradiographs
thow a characteristlc appearance of Indolence which is in
stnking contrast to the heaped up callus formation around
the mides of & fracture subjected to excessive mivement

IxrERVENIRG BOFT PaRTS The interpomtion of musals or
fascus is probably an unusual cause of non union. ILess
common nowadays than jn the past because the interfering
tissue prevents accurate reduction of the fracture The
permistent mal pomtion is dingnosed early by A ray and

r»

r
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continue for some considernble time before a characteristio
false joint 18 formed When the condition has become
established the end of one fra, t 18 ebumated smooth
and convex, the end of the other concave and distorted by
bony outgrowth from the periphery of the fragment The
fibrous tssue surrounding the ends of the bone forms a

pseudo capsule.” . ————
The canses of slow union and non union may be divided

nto ral conditions of the patiant and Rea] sonditions at
the site of fracture

With regard to the genern] causes a vast literature hes
acoumulated on the subject of constitutional and distetio
errors m relation to the union of fractures Consideration
has been given to calenm and phosphgrus metabolsm,
diet and-general metabolio de cles thyroid and
ovansn secrotions locel andCplasma phosphatase and
vitamin deficiencies Elson whose view certainly seems
correct may be quoted when he says Alost text books
mention constrtutional diseascs such as the neuropathies
tabes syrmgomyelia scurvy exhsustmng diseases resultmg
in nutritional or metaboho disturbances osteomalsca
fragilitas osatum, hypopitmitansm and possibly semility the
lstter only so far as 1t mterferes with the general health.
Reoently certamn writers as Cotton Speed Roberts Kelly
et al have shown by statistics that although these conditions
contribute to pathologioal fracture only a fow such as
scurvy tabes and wasting conditions really mterfare with
nmion.

Qur knowledge of the healing of fractures suggests as has
already been described that the process is essentially &
looel one mvolving the formation of a eclosed chemical
factory in the hematomsa and the development of a
specialised connective tissus matmx between the bone ends

Chieof amongst the local conditions which will mterfere
wrth union are —

Infactron

Local bone diseage
Distraction or separation of the bone ends by exoessive

tracton,
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fracture and it recems by o ncanx unlihelv that if this
delaving influence 1% continted for long enough the process
of aasification acrosa the gap will coare altogether and non_
umson will become established  These straina at the site of
fracture aro permitted or enused in revernl wave  Fimt by
wsmtable or meffective sphnting  Fajlure to aphint the
fracture at all although it often leads to non unfon may not
be ruch an evil influence as the splint or plaster which
although firmly fixed or moulded to the distal part of the
lmb fails altogether to fit the proximal part o that by its
werght alonc 1t nereaxes the strin on the fracture site
Potent amongst the causes of non union 1s the badly applied
walhmg plaster or weight bearing plaster which ngamn docs
not recure the proximal fragment xo that every stop which
the patient takes produces a considemblo atramn at the
fracture  manyv walking or weight beanng plasters indesd
any tvpe of plaster east may be satisfactonly applied m the
first instance but grndually becomes meffective and finally
harmful if not exanuned by a properly trained eye and hand
at frequent intervals

Then agamn 1t is not always recognised that carcless
handling of the limb at & time when it 18 being replastored
may causs strain which amounts to refracture In slowly
unrting fractures and infected fractures where thero is often
& gap between the fragments this is particularly important
Union may never take place if the bone 1s refractured at
regular intervals every timo the plaster is changed

Strains are a likely cause of non unjon in fractures at
certain special mtes where immobihsation of proximal or
distal fragments 18 particularly difflon]t Such mites are the
Deck of the femur and the waist of the carpal navicular

‘mally protection of a mlmT]%ﬂﬁ before

the fracture is sufficiently firm the umting tissue will be
subjected too early to stress and non umon will result
An obvious type of strain which may cause damage in these
cases is too early weight bearmg after & fracture of the
tibia or the femur A less obvious example 1s tho repeated
strain on & fracture of the shaft of the fomur which results
from active and particularly pasmve sttempts to regein

rr
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the mtervening soft parts are removed from between the
fragments by an operation before the prooess of wmion has
been delaved and stopped as m transverse fractures of the
med:al malleolus of the tibia in which a fragment of perio-
steum very frequently becomes interposed between the
bone ends and must be removed at operation otherwise
non union always occurs

Loss or Broop 8BurrLy  The blood supply to a bone is
through the nutrient iftéry the periosteal arteries and the
maﬁ.@iaumemﬁhm sources of hlood 1s
cut off collateral crculations are established from the
others but the tmme taken to establish these collateral
circulations varies considerably  Loss of the nutnent artery
cannot be mm&gﬁ.‘d for before a fortmght or three weeks
Durmg that period no embryontc mesobl
formed the marrow cavity the endosteum or the vast
majonty of the Haversian canals Therefore 1f & fracture
occurs m the area of a nutnent artery and mvolves it _a long
period of mmobilisation is 1 before the reparafive
mw’%lﬁmﬂ
penod of delayed growth-s-net anticipated and allowed for
non union 1s apt to The best examples of this process
are sea—rﬁm the ymuddle of thy %3
?ﬂrﬂgﬂmmer examples are fra of

6 neck of the femur and some fractures throngh the waist
of the carpal navicular but here the situation 1s severely
complicated by another factor each of these fractures is
extremely difficult to immobilise and protect from shearnng
and rotatory strains so that non wmon 1s far more likely to
occur and m the case of the femoral neck was almost
inevitable befors the conception of the YWhitman plaster and
the Smith Petersen nail

Ex0essIvE MOVEMEXT AT THE S1TE OF FrACTURE. It has
already been pomted ont that althoughirigrdtmmobilisation
is unnecessarv intermittent strains of a shearing bending
and rotational nature must tend to break up the-delicate
ook of beslng s et e Joue ends Evey
tissue Tupture must lead to delav ! tissue 18 grow

ing and to a slow-down in the rate of csmfication of the
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theoretical grounds by giving calcium %18 found by practieal
experience

Treatment for Non-union 1s not alwayvs neeersary when
there are no svmptoms —Some fractures of the medial
malleolus of the tibi, the patella the olccrsnon and the
transverse procesees of the lambar vertebre mav unite ro
strongly by fibrous tissue that although the N\ ms indicates
that there is non umon function remamns ummpaired
Usually however svmptoms of pamn or instabilits or hoth
accompany non uron partieularly in the bones of the loner
Limbe which have to bear the weight of the bodv  There 18
only one effective method of treating non uruon and that 1s
by a bone-graft No matter which of the three types of non
union is present the treatment 1s the same .

It 15 not proposed to go into the technical detals of
operation for bone grafting but a few general points need
emphasis  The operation 1s one which calls for the vers best
surgical shall and faciliies and for expemence in bone
surgerv  As a fipst step m the actual operation the ununited
pro v o remove all aclerotic bone and fibrous tixsue
from between the bone ends although Elfslie has shown
that 1f an autogenous bone graft is used this step may not be
absolutely necessarv  The gmft should be of hiving auto_
genous bone efther of corties] hone from the unmjured part
of The same bone or from another bone usually the tibia or
else chips taken from the cancellous bone of the tum
Cancellous bons is better used when there is a gap between
the frigments which has to bo filled quite often cortical
bone and cancellous chips are ured n combination If a
cortical graft 15 used ft must be fixed securely in position
either by slotting it into the bons or by the use of metal
screws It does not eeem to make any difference whether
the periosteal covenng of the graft is preserved or not
After a bone graft (he.smma‘ﬁ'ﬂ’nmm‘ar cast
is agTiecessary a8 in me

The use of beef bone pegs ntra ) grafts or metal

plates and wires in the treatment of non union 18 mentioned
only to be condemned
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movement in the stiffened knee jont or again the rotatory
strains exerted on & fracture of the shaft of the ulna in its
lower third when the mferior radio-ulnar joint is bemg
mobilised In both thess examples the dense fibroua
adhesions mn knee joint or radio ulnar joint may be stronger
than the ossifymng callus at the fracture

The general and local conditions which have been discussed
1 the preceding paragraph are thoss which will cause union
to be slow The reasons why these should cause delay n
union are faily easy to understand although very often more
than one delaying factor may be at work However it is
not at all clear why the process of umon sometimes stops
altogether although the result of cessation of healmg 18 seen
m the blooking of each fragment by sclerotic bone It seems
Iikely that it 1s the contmuous or repeated effect of an
uncorrected delaying factor which will eventually stop the
normal healmg process and establish the condition as non
umon Amongst local causes the only ones which are certain
to produce non union are the interpomtion of soft tissue
such wide separation of the fragments either by displace:
or by bone loss that union cannot occur

Slow uon does not mevitably lead to non umon The
two conditions are differentiated by the appearance in an
X ray of a lino of scleroais at one or both bone ends which
is the sign that non umon is established. Ths distinction
18 of great importance because the treatment of slow or
delayed union and that of non umon is entirely different.

The treatment of slow union can be epitomised
longed splmting and patience In addition 1t is important to
preserve the local crroulstion and tissue exchanges as far as
poesible by active exercisea and functional use of the limb
Although the patient s general condition should be main
tained at the highest lovel httle advantage secems to be
gamed from any special diet or drugs The majonty of
patients with ununitsd fractured show no abnormalty o
the calaum content of the blood nor any departure from
the normal blood chemistry Furthermore the average
person takes dafly more caldum than he can sbsorb It
would seem therefore that as little can be hoped for on
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Skock hamorrhage gas gangrene fclanuy aepficamia and
Iocal infection of wounds may all complicato the treatment
of a fracture  Accompanying fractures which aro the result
of sovere accidents thero may bo tyuries to the skull and
brain tothe lungs or to the abdominal r1scera  The treatmont
of these conditionn 12 in no way altercd by the presonce of &
fracture and any description 1a unnecessary here but
effective carly treatment of tho fmeture may often asmst
recovery from a more serious injury  Obvrously the restless
ness of a patient with cerebral injuries may bo incronsed by
pamful stimuli from an unreduced and unsplinted fracture
and a comfortable rathor than an uncomfortable limb will
asmist the patient s resistanco to an infected hremothorax
pneumorua or acute pentonitis

On the other hand associatoed injuries may have consder
able influence on tho local treatment of fractures In many
cases another injury or mjuries must have prionty of treat
ment over the fracture but the temptation to postpone any
consideration of & fracture until the patient has rocovered or
almost recovered from his more serfous mjuries must be
resisted Two inches of shorteung 1 the leg lessens the
gratitude of a patient whose life has been eaved by & brilliant
cranial decomproession ! The treatment of shook can be
80 effectivo that more often than not 1t 1s the best policy to
deal with all the imjuries at the same scasfon

Burns and & fracture of the same imb can present & very
difficult problem The swelling of the limb which acoom
panies & fracture tends to retrogress as soon na the fracture
is properly reduced and splinted Not 20 the cxdema which
follows sovere burns Bwellmg from this cause seems to
Increase for a fow days i spite of proper treatment and rost
so that the use of an unpadded plaster over a burnt limb 1

k33



70 FRACTURES AND DISLOCATIONS

Although the treatment of slow union and non wuion has
been described first proyention is of pnimary mmportance
The mam points for careful attention are these —

(1) Avoid infection of compound fractures by efficient

treatmont in the earliest stage

(2) Be on the look-out for distraction when traction

methods or pm fixation are in use

(3) Recognuso those cases in which intervemng soft

tissue 18 tho cause of failure to reduce the fracture
acctrately

(4) Excessive movement at_the sito-ef a uniting fracture

18 produced by frequent remampulation and 18
avorded by gentle handling of the limb during
application and partioularly removal of the ocest
by the application of a plaster which is effective
m controllng both fragments and thus preventing
harmful movement between them and by proper
mspeotion of the plaster at frequent mtervals
during treatmont to see if 1t remains effective
Careful supervimon 1s partionlarly required for
weight bearing plasters

(6) Take groat care 1n estimating when umon has occurred

It is far better to heep the fraoture splinted for &
littls too long than to discard protection before the
fracture has amted
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been reduced and a sphint applied it is xeldom feasiblo to got
at enough of the limb for completo oxanunation However
there are a few mmplo muscle tests which ean and should bo
applied which in most cares will tell whether or not a norve
has been injured  In testing for voluntary motor power it ia
contraction of the individual musclo which is to bo ohserved
not movement of n yoint , so-calledd  trich movements  aro
common, and 1t is only nceeamary to reo one pationt with a
full range of activo movement at the shoulder in spito of
complete paralimia of the deltoid muscle to realiso the
importanco of this obsorvation

The penpheral nervo lesions for conmderation hero
arc —

The Brachal Plexus Injury to the wholo or part of the
plexus happens as a result of wrenching when the njury
occurs It mav complicate any fracture of the upper imb
and 18 not confined to injuries of the shoulder joint and
claviclo  Motor and sensory disturbance aro more wide
spread than can bo accounted for by an isolated nerve injury
and m addition palpation in the supra-clavicular fossa often
reveals a swollen and tender plexus

The Crrcumflez or Azillary Nerre  Injury to this nerve
with paralyms of the deltoid and sensory loss over a small
area on the outer side of the upper arm froquently occursasa
complication m dlslocations of the shoulder or fractures of
the upper end of the humerus

The radial nerre 15 particularly hable to injury 1n fractures
of the middle third of the shaft of the humerus and its
posterior interosscous division when the neck of the radius
18 fractured.

The ulnar nerrve 18 most commonly nvolved 1n mjuries to
the elbow especially fracturo of the medial epicondyle of the
humerus  Ulnar neuritis may develop as a late compheation
sometimes years after & supracondylar fracture or other
Injury to the lower end of the humerus which has resulted
m a valgus deformity of the elbow

The medran nerve 18 often damaged at the wrist jont by a
dislocation of the Junate but apart from this common lesion
the median nerve js rarely injured as a result of fracture
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always fraught with considerable risk of obstruction to the
looal ciroulation

AMultsple fractures call for systematio thinkang and for a
good memory Buch mjuries as & mallet finger fracture
of a metacarpal or metatarsal or fracture of the carpal
scaphoid are very eamly missed or forgotten m the exartement
of the more Intriguing njunes to the larger bones but
nevertheless reap their full harvest of disablement at the
end of treatment

Nerve Injuries Injury to a peripheral nerve may
acoompany s fracture and although it is not a common
ocourrenoe 1t is wise to exclude this complication at the
itial examination of any fracture The nerve may be
wnjured (1) by dwest violenoe of the mjury which produces
the fracture (2) by impaot on the nerve of the fractured
bone as it becomes displaced (3) by overstretchmg during
the wrenching of the limb which produces a dislocation or
fracture (4) by the pressure of a splnt It 15 posaible that
a nerve may on ocoasions be compressed by oallus but this
appears to be a very rare cause of mjury and the fact that &
nerve leslon becomes apparent late m the history of &
fracture 18 more often because the dlagnosis has been missed
at the mitial exammation of the limb

The clinical mgns of a peripheral nerve mjury are —

(1) Loes of motor power and subsequently wasting of

those musoles normally actavated by the narve
(2) Sensory dusturbance 1n the area of the hmb supphed
by the nerve

(8) Absence of sweating over the rame sensory area

The nerve may not be completely divided so that wastmg
and paralysis sensory loss and abeence of sweating will not
be always total Furthermore & nerve may be injured or
divided below the level at which some of 1ts mamn branches
havo been given off so that the more proximal muscles and
parts of the alan supplied by that nerve remamn wnaffected

Detailed mvestigation of nerve functaon 18 quite 1mpossible
during the exammation of a case of fracture because befors
the lrmb has been sphnted, musole spasm and diffuse pam
in the hmb obviate proper testang After the fracture has
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acoura ns & result of complote mwand dislocation of tho kneo
Lesion of the postetior tibial nerve 18 rare an n complication
of fractures Tho action of tho muncles supplicd by the
scustio norve and ite branclies enn bo teated without much
difficulty  The aren of sensory loss oven in a complete
seiatic nerve lesion s very limited because the Jong ssphenous
nerve tho laterl cutancous nerve and tho small sciatie
nerve supply the greater part of the skin of tho leg and inner
border of the foot In addition the lesion 1x often below the
branches »hich form the aural nerve and supply part of the
outer side of the ankle and heel
Principles of Treatment (1) Stiffness and contmeture
of joints should be provented by active and pasmve
movements
{2) The volume of muscles should be preserved by daily
galvanic stimulation and rocovery should bo assisted
by re-educational oxerciscs
(3) Parnlysed and recoverng muscles should bo protected
from overstretching but mobility of joints must not
be interfered with by splinting
In this connection it should bo noted that rigld
splinting is far more deleterrous to recovery of
funetion than is an unsupported muscle
When o fracture has to be treated in plastor at the same
time it in often dufficult and ma) be impoamblo to carry out
all these principles in treating o nerve Jemon However
when thero 18 an associnted radial nerve or ulnar nerve lesion
it 18 very mportant to provent contracture and stiffness of
the metacarpo phalangeal and interphalangeal joints It is
also important in these conditions to sllow for galvaniam
to the extensor muscles of the wrist and fingers or to the
intrmmo muscles of the hand through windows cut in the
plaster cast  Injuries of the aloulder and some fractures of
the humerus ahould usually be treated on an abduction
sphnt 1f thero 15 & lesion of the axmllary nerve or of the
brachal plexus
Exploration and Suture of Divided Nerves Yhen &
nerve 18 found to be divided in & case of compound fracture
it should not be sutured but the proximal and distal stump



74 FRACTURES AND DISLOCATIONS

The action of these nerves can be tested quite casmly and in a
simple manuer without andue disturbance

For the radial nerre make the patient extend hus wrist
watohing and feeling the extensor carpl radialis longior and
brevis contract

For the posierior interosseous nerve make him extend his
fingers at the metacarpo phalangeal joints and the thumb
at the interphalangeal joint also Feel the muscls bellies
contract and watch the long extensor tendon of the thumb
stand out

For the ulnar nerve note that the long extensor will also
sbduct the fingers therefore test the action of the inter
osseous muscle by making the patient abduct and adduct
the fingers individually and with the hand flat if possible on
& smooth surface The first dorsal interosesous muscle and
the hvpothenar muscles can be felt to contract It may be
fairly easy to test for sensory loss on the nlar mde of the
palm and on the palmar surface of the fifth digit

For the median nerve remember that the lesion is very
often distal to the branches of supply to the muscles which
flex the interphalangeal joints of thumb and mdex finger
and that all the intrmsic muscles of the hand except the
abductor brevis polliois may be supplied by the ulnar nerve
To test the abductor brevis pollicis the thumb must be lifted
away from the palm m a plane at nght angles to the palm
and the patient told to keep the thumb in that pomtion
against remstance If the muscle 18 acting 1t can be felt and
often seen lying along the shaft of the first metacarpal
Confirmation of & median nerve lemon can be made by
findmg sensory loss on the radial mde of the palm and on the
palmar surface of the index finger

The Sciatic Aerve  This nerve is sometimes injured by &
postenor dislocation of the hip or fracture of the shaft of the
femur Its lateral pophteal dtvimon provides the commonest
examples of nerve damage from pressure splints The nerve
may be compressed by the sde bar of a Thomas s splint or
the upper end of a walking plaster The lateral popliteal
perve may be injured in a frecture of the neck of the fibula
and s particularly severe traction lesion of the nerve
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occurs an a reault of complete inward dislocation of the hneo
Lesion of the pastenor tibial nervo is mro as a complication
of fmeturex  The action of the muscles supplied by the
reratic nervoe and 1ta branclies ean Do tested without much
dificults  The arcea of rensory lors oven in a completo
sciatic nervo lexion in very linuted hecauro the long saphenous
nerve the Interl cutancous nerve and the amall sciatie
nervo supply the greater part of the shin of tho leg and inner
border of the foot  In adhtion the lemon is often below the
branches wlhich form the sural nervo and supply part of the
outer sido of the anklo and heel
Principles of Treatment (1) Stiffness and contracture
of joints should be provented by activo and passive
movements
(2) Tho volumo of muscles should bo preserved by daily
galvanie stimulation and recovery should bo namsted
by re-educational exercires
(3) Paralvaed and recovering muscles should bo proteoted
from overstretching but mobility of joints must not
be interfered with by splinting
In this connection 1t should bo noted that mgid
splinting 18 far more deleterious to recovery of
function than 1s an unsupported muscle
When a fracture has to bo treated in plastor at the aame
time it is often difficult and may bo tmpoesible to carry out
all theso principles in treating o nerve lesion  Howover
when there 15 an associated radial norve or ulnar nerve lesion
it 18 very mmportant to prevent contracturc and stiffness of
the metacarpo phalangeal and interphalsngeal jomnts It is
also important in thess conditions to allow for galvanism
to the extensor muscles of the wrist and fingers or to the
intrinsic muscles of the hand through windows cut in the
plaster cast Injures of the shoulder and some fractures of
the humerus should usually be treated on an abduction
splint 1f there 18 a lesion of the axllary norve or of the
brachial plexus
Exploration and Suture of Divided Nerves When a
nerve 18 found to be divided 1n a caes of compound fracture
it should not be sutured but the proximnl and distal stump
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should be anchored in position by one or two catgut stitches
Repair of a nerve known to be divided or exploration of &
nerve lesion in a closed fracture 18 not undertaken until the
wound has healed and the fracture umted

Tt appears that although there is nothing to be gained by
prmary suture dolay of more than two or three months is
to be avoided 1f possble becauss of the excesmve formation
of soar tissue loss of mobility n jointe and atrophy of
muscles which occur  For this reason 1t is more than ever
important that the fracture should be treated with the
utmost expert care so that healing and umon may take
place without loss of time

Vascular Injuries Bruising and swelling from injury
to blood vessels are the natural accompaniment of most
fractures It is only when a main vessel is torn that
hemorrhage is really serious although with an open fracture
there may be a conmderable loss from medium-sized veasels

The mam vessels such as the axillary or femoral may be
torn or may be so compressed as completely to mterrupt the
circulation  Pressure may arse from o projecting fragment
of bone from splmts or from mncreased tension in the tissues
due to hemorrhage Pressure on vessels is Liabls to be a
more serrous complication than hemorrhage beoause it is
more hikely to be overlooked and the centmued pressure on
the vessels may cause gangrene of the distal part of the imb

The blood vessels at the elbow may be compressed as the
result of tight splintmg and bandaging of the hmb If a
normal elbow 1s fully flexed the radial pulse 1s obhterated
f this 1s realised, 1t 18 easly understood how readily the veins
may be compressed when the elbow 18 flexed 1n the presence
of great ewelling It 18 unwise and unsafe to flex the elbow
fully followmg & fracture in that region and in many cases
it is unsafe to flex the elbow to leas than a right angle
The presence of swelling 1s no excuse for delaying reduc
tion on the ocontrary it is the very reason for reducing
the fracture as soon as possible  When there 18 much
swelling around the elbow joint so that it 1 likely to mnterfore
with the arculation, the latter will be helped by elevating
the ltmb umtil the elbow is above the level of the shoulder
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After reduction of a fmcture in the region of tho olbow it Iy
not sufficient to feel the radial pulke but the colour of the
hand and the conditton of the superficial vemna must also ho
noted DBluenesa of the hand and yvenoun congestion aro
danger signs , 1f theso are present and tho fracturo has beon
properly reduced so that there in no possibility of a fmgment
of the humerus pressing on tho vessels the elbow should bo
extended a httlo moro and the whole arm clovated It is
only when this has been dono and venous congestion
permsts that ono is ever justified in inciming the akm and deop
fascia of tho forcarm to relieve tenmon in tho underlying
tissues  This procedure is rarely called for, but 1t 1s
ocoamonally indieated nnd has been hnown to bo of great
value

In the voins thrombosis may occur and causo troublesomo
and permistent swelling of tho limb  Pulmonary embolism
sometimes follows a fracture in the lower extremity particu
larly of the neck of the femur In one caso a large and
mmnmediately fatal embolism ocourred while manipulating a
fracture of the neck of the femur on the fourth day after the
accidont

Following any fracture there is lihely to be awelling in the
dustal part of the limb but this 1s scen particularly 1n the
lower extrenmty mn middlo-aged and elderly subjects
Whether this is due to a lesion of the lymphatics capillanes
or veins will not be discuased here but edema is so constant
& sequel of a fracture in the Jower Limb that 1ts treatment
should be entirely preventive While the foot and ankle are
m a close fitting plaster cast codems cannot ocour and if
when the plaster is removed an Elastoplast bandage is put on
from the toes to the tuberosity of the tibia adema will be
prevented As ordinary movements of the ankle are carned
out and the circulation gradually returns to normal the
Elastoplast bandage can be left off without swelling oconrring

Volkmann s Ischmic Paralysis This condition is
well known but rarely seen it most usually affects the long
floxor musoles of the wnist and fingers but a smular condition
can ocour in the muscles of the leg and toes The ayndroms
conmsts in obatruction to the bleod supply of & muscle or
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group of muscles which causes immediate paralysis and is
followed very rapidly by contracturs of the muscls and
deformity The pathology of the comdition 18 now well
recognised a8 a masmve necrosis of the musocle concerned
Both macroscoplo and microscopic appearances resemble
mfarction and are quits different from those changes which
ooour etther as the result of direct mjury venous obstruction
or of paralysus from interference with the nerve supply to the
musocle  Onset 18 usually within a few hours of mjury but
may somotimes be after an interval of days The earliest
signs are those of obstruction to the arters) ciroulation with
pallor or cyanosis of the hmb absence of the distal pulse and
lowered skm temperature 1t 15 well to remember that
ischmmia may ocour entirely without pam Onoe flexion of
the fingers and pamn on foromg extension 18 present it
indicates that irreveraihle muscle changes have ocourred and
treatment to relleve 1schromia then will be too late and quite
wmoffective

When the condition of Volhmanns ischemio paralysis
with contracture has fully developed the hand is so useless
and eo little can be done for it that the importance of
carefully observing the oondition of the arculation in the
hand and arm cannot be too strongly emphamsed. The
appearance of & fully doveloped ischmmio paralyms s
charaotenistio  the wrist and fingers are in a position of
flexion and cannot be extended when an attempt to
extend the flngers is made 1t 18 only successful if the wrat
18 flexed still more and in doubtful cases this test will serve
to differentiate the condition from Dupuytren s contracture
of the palmar fastme in which tho pomtion of the wrist has
no Influence on movements of the fingers

In the soverest type of ischsemic paralysis the patient has
no power of voluntary flexion of the fingers but m a
number of cases the musole fibrea have not all been dettroyed
and a hittle active flexion may be preserved

If during the treatment of a fracture in the region of the
clbow 1t is realised that Volkmann a paralyme has ocourred
the fingers and wrist ahould be splinted 1n a hyperextendsd
pomtion to prevent contracture of the flexor muscles
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Movements should bo earried out ance a <ay to provent
stiffness but dunng the rest of the time the hy peroxtended
potition must bo muntained ar contraction may dovolop
very rapdly

When tho defornuty has fullv doveloped thic outlool for n
wseful functioning hand is extremely poor  Fingers and
wrist may bo gradually but foreibly extended or assuggested
by Max Page tho flexor tendons mas bo detachied at their
ongm from the nternal eprcondile of the humerus and slid
down the forearm for some distance

To streteh tho flexor muscies the wnst should bo floxed
80 that the fingers mayv be fully extended at the mter
phalangeal joints A stmlgl}_lt motal aplint ix then fixed on
the palmar surface of cach finger and a strught splint
bandaged sccurcly on to the hand to extend the motacarpo
phalangeal joints  Only after the course of somo days when
these joints have gradually been fully extended should ans
attempt be made to extend tho wrist Wrth the finger joints
straight and kept so by aplints a good pull may be obtamed
on the flexors of the fingers as the wmst is gradually
straightened.

Lengtheing of the tendons by open operation and
shortening of the radius and uine have also been recom
mended but whatever the treatnent instituted for a fully
developed Volkmann e wchemic paralyais the functional
result 1s poor

From the foregoing paragraph it is clear that treatment
to relieve artenal obstruotion and wchsma of the muscles
must be wnstituted before contracturo begins The condition
of Volkmann a 1schaemia 1 now rocognised as caused by
spasm of the brachial artery following an injury to the wall
of the vessol The lesion 1s ususlly a contusion or there may
be & small heematoma but laceration or actual rupture of the
artery are uncommon i this connection The damage may
occur at the time of fracture or durng a mampulative
reduction and it appears that apasm may be kept up if the
artery is caught against the projecting lower edge of the

upper fragment in an unrednced supracondylar fracture of
the humerus
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Prophylaxis therefore includes early reduction of
fractures of the Jower end of the humsrus with great care and
gentleness 1n mampulation of the fragments Once spasm
has oocurred as evidenced by the mgns of arterlal obstruction
need for treatment is urgent If so far untreated the frac-
ture must be reduced at once and the elbow immobilised
without preasure on or constriction of the tissues in front
of the elbow If m spite of this arteral arrculation is not
restored tho brachial artory must be exposed by operatron
mn the ante-cubital fossa The damaged area 1s identified,
and if injeotzon of Papaverine does not relieve spasm, the
mjured segment is oxcised between ligatures The effect of
this is to relleve reflox spasm of the artery and its branches
and allow the rapid development of & collateral orroulation

Traumatic Myositis Ossificans In this condition
there is formation of bone in the muscles It 18 met with
most commonly 1n the ante-cubital fossa and 1n the muscles
on the anterfor aspect of the thigh The ossification
whuch occurs in the addaoctor longus muscle (Rider s bons)
is another instance of this condition and has possibly the
same pathology Traumatic mycmtss osmficans m the
regon of the elbow more commonly follows a fracture-
dislocation than a fracture alons The typical clmical
picture is that of an elbow joint which, following a severs
injury remamns stiff and does not make the progress towards
recovery of movements that might be expocted  after fjve
or six weeks an X ray examination will show a shadow at
first fluffy and ill-defined but later becoming more demse
anterior to the jont and usually in the position of the
brachialis anticus and definitely separated from the bone
The last fact suggests that this condition is something other
than excesmve oallus formation from the fraoture It has
been suggested that by the violence of the injury osteogenio
cells becoms displaced from the periosteum into the muscle
As s00n 88 this ectopio bone formation has been recognised
the elbow should bs put at complete rest preferably m &
plaster cast as movements aggravate ths condition and
merease the amoumt of bone formation The elbow skould
be X reyed when the plaster is changed about every two
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months, and after romo months the shadow in the brachialis
anticus will bo reen to bo getting rmaller, when it has
dirappeared (a hich {n mro), or reached o stationnry aizo and
has & well-dofined outhne movements of the elbow mny bo
began. If a largo mass of bono remains in front of the clbow
jomt and blochs movement it ahould bo removed but n smoll
fragment may bo left

Some authoritics have advired that as soon as the condi
tion of o traumatic myositis ossificans is dingnosed the
portion of affected muscle should be exeised and the area
covered with fascia tahen either from the dorsum of the
forearm or from the thigh

The condition of traumatic my ositis assificans must not bo
confused with the vory rare condition known as mvomtis
ossificans progressva  in which plaques of bone are
Iaid down in the muscles of tho back and chest

Injury to Tendons An immediate rupture of a tendon
as a complication of a closed fracturs is uncommon  With
open fractures a tendon may bo divided by the external
foree which caused the fracture

The oondition of delayed or late rupture of tendons 1s
somstimes seen following a fracture 1t ocours particularly
in oconnection with the extensor longus pollicis tendon
following a Colles fracture The clinical courso of the case
is usually that of a Colles fracturs which recovors normally,
but some weoks later soon after vigorous use of the hand is
commenced the long extensor of the thumb ruptures from
some trivial injury The sequonce of events is either that
the tendon fs partly divided when the fracture ocours or that
it gets frayed and worn through as 1t slides in 1ts rather
narrow groove on the back of the radius which has bacoms
ureguler as the result of the fracture

Injury to Joints A poor functional result following any
fracture usually mesns that thers 1 limitation of movemsent
at one or more joints  Lamitation of movement may be due
toirregulanty of the articular surfaces if the fracture involves
a jomt towmtra or peri-srticular adhesions to muscles bomg
adherent to a fracture at somo distance from the jomt to
bony ankyloss following severe comminution of oppoain

ro N
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artroular surfaces or later to osteo-arthritis The involve-
ment of a joint by a fracture may be followed by a perfoct
functional result but a somewhat guarded prognoms as
regards movement should alwsys be given, good function
depends manly an exact reposition of the fragments  When
there is limitation of movement at a jomnt following a fracture
& decision has ahways to be made as to whether the joimt
requires further rest or a manipulation to imncrease jts
movements In the fimt few weeks after a fracture in
children and particularly mn the elbow, rest 1s mdicated and
not forced passive movements at all ages rest even to the
extent of complete immobilisation in plaster will sometimes
cause an marsase of movements at 4 jomt rather than a
diminution but every case of stiffness followmg a fracture
must be judged mdividually and as far as possible the cause of
the stiffness determined  Partioularly must stiffness due to
muscle spasm which is a protective mechanusm and requres
rest be distingushed from adheswons which ahould be
broken down

A Joint which has been the site of a fracture is more Iikely
to show osteg-arthntio changes at & Iater date than an
uninjured jomnt

Affections of the Skin After severe fractures it is
commen to see large blisters on the Hmb They are called

fracture blisters * and are seen when there 1s considerable
tenston in the underlying soft tissues Therr presence should
not deter one from reduoing a fracture and putting 1t m &
plaster cast The blistern should be cut away and the raw
surface covered with a piece of gauze which has been soaked
m & 2 per cent solution of tanmio scid or powdered with
sulphanilamide The plaster coxt may be put on directly
over this and when removed soms days or wooks later the
site of the blister will be completely healed
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DISLOCATIONS
DisLooaTIoNs may bo divided into

(1) COXGENITAL
(2) TRAUMATIO
(3) PATHOLOGICAL.

(1) COXGENTTAL DISLOOATIONS most commonly seen in
the hip joint form a subject ontside the scope of this book

(2) TRAUMATIC DISLOOATIONS &ro of frequent cccurrence
The astrength of Joints depends on threo things the
surrounding muscles tho higaments and the shapo of the
artioular surfaces of the bones Tho mmportance of these
throe vanes i different jownts  1n the shoulder for example,
the muscles are the most important  in the knee joint the
bigaments are the mamn things preventing dwslocation and
In the hip it 18 largely the shape of the artionlar surfaces
which makes dmslocstion uncommon Tho commonest
jonta at wluch dislocations aro seen are the shoulder the
elbow the inter phalangeal the metacarpo-phalangeal and
tho tomporo-mandibular jomts In the knee and wrst
jounts although the shapo of the articular surfaces does not
make for stability dislocations are rarely met with

In traumatic dixlocations there is usually very great
pain, often more than with a fracture (except when the
latter is moved) but the degreo of surgical shock 18 less  The
relief of pain aftor reduction of & duslocation is often quite
dramatic  With all traumatic dislooations 1t is most im
portant to have good skiagrams preferably before and aftor
reduction and of theso the latter are the more important

A fracture of an adjacent fragment of bone often ocours
in agsociation with a dislocation the greater tuberasity at
the upper end of the humerus the coronoid procees of the
ulnn and the nm of tho acetabulum being examples It is
important to recognise a fraoture in assoclation with a

s

os
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dulocation becauso 1t usually demands that immobilisation
should be more prolonged and 1t also affects the prognoss.
With certan dislocations it 15 not uncommon to find injuries
to adjacent nerves they are usually only stretched or
bruised and rarely torn through but the recognition of the
lemon before reduction of the duslocation is important both
for medico legal reasons as well as for 1ts bearing on the after
treatment

While the functional result after most dislocations 1s
good 1t {8 wise to give o somewhat guarded prognoms
especially in old people In the elbow and to a lesser
degree elsewhere excesuive pert articular bone formation
may occur and will of necessity cause considerable hmitation
of movement This complication 18 hkely to be aggravated
by early vigorous movements of the joint passive move-
ments and deep massage are contra indieated

(3) PatHOLOGIOAL DisLocaTrovs  Pathologieal disloca
tions according to their cause may be divided into

(a) Dislocations due to destruction of bone

(6) Dmlocations resulting from distension of & joint

(¢) Dislocations secondary to muscular paralyms either
fiaceid or spastic

() Duslocations following destruction of bone are typic
ally seen 1n tuberculous disease of the hip YWhen the upper
lip of the acetabulum 18 destroyed the head of the femur
also musshapen by disease reediy but alowly ahps out of
Jomnt without the patient realsing it

(b) Duslocation from dmtenmon of a jomnt is seen most
commonly 1n suppurative arthritis Vhen the jomt 18
distended the higaments and capsule become stretched and
the articular surfaces readily slide apart without the patient
bemg aware of it The same condition is also seen from
distension of the jomnt with flmd in typhoid and scarlet
fevers The treatment of such dwslocations is mainly preven
tive by splintmg jomnts in such powtions as to prevent
dulocation, and if necessary mantaiming hght traction
When the dmlocation has occurred reduction is nsually
muymdnhonldbecamudautuloouujtismcognhod
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the steady pull of a woight attached to tho leg will reduco
the dislocation No anwmathetic 8 required

(¢) Duslocntion from paralysis of muscles ocours n the
flaceid typo from the unopposed pull of the antagonistic
non paralysed groups of muscles In spastio paralysis
dislocation results from the continuous and powerful pull
of the muscles 1 one dircction—e.g, mn spastio paralyss
of the lower limbs with the hips in adduction and internal
rotation dislocation may result from the head of the femur
slipping out of the posterior and upper part of the aceta
bulum The treatment of such conditions s difficult and
18 that of the spastio parulysis itself



SPECIAL
Cmarrer VII
FRACTURES AND DISLOCATIONS OF THE CLAVICLE

(a) Fractures of the Shaft
(b) Fractures of the Outer End
(c) Fractures of the Inner End

(a) Fracturea of the Sheaft

THE olavicle may be fractured by direct or indirect
violence The latter is the commoner cause and the
accadent 18 1 the nature of a fall on the outstretched hand
or on the elbow or pomt of the shoulder The cavicle

Fio 11 QGreenstlek fracture o( clavicle with characteristio
i

twa convex umon octurs with the
umzhupmxtmthmrﬂlbopur(octmnctbmbut
t vidble deformity The latter will deappesr as the

chlid grows.
usually breaks just to the outer mdo of its midpoint where
the two curves of the bone meet A direct blow on the
clavicle 15 & lees common cause of fracture and, from the
nature and drection of the violence there may be injury
to the underlying veseels and braochial plexus In children
green-stack fraotures with littls displacement are not un

o
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common and may be overlooked 1n the abeonco of the usual
mgns and symptoms of frcture  When dwsplacomont
occura in an adult it is characteristic  Tho shoulder, with the
outer fragment, s dplaced downwards and forwards
while the muscles between the thorn< and humerus pull it
mmwnrds towards the muddle line s0 that the fragments
overddap The proximal fragment may bo clevated by the
pull of the sterno-mastoid muscle

Treatment In a ohild with a green stick fracture the
arm should be well supported in & whing ond bandaged
firmly to the chest After three weeks the sling and bandage
may be removed and no further treatment 13 necessary
Any deformity the result of dwsplacement or callus forma
tion, gradually disnppears as the child grows

In adults when there 1s no displacement a aling which
supports the weight of the arm properly and s not mmply
an ornament is perfectly adequate treatment but in those
cases where there 18 displacement some form of retentive
apparatus is requred. There are few fractures m the body
for which s0o many different aphnts have been adwvised.
This must indicate that none of them has been really sats
factory and 1t still remawns for the perfeot sphnt to be
devised.

A fractured clavicle 1s easily reduced by pulling the
shoulders backwards and ramng the arm snd any splmt
which is used must be 50 made that 1t holds the shoulder of
the affected aide in this posiion There are many modifice
tions of the three-handkerchief method combmed with a
aling in use and thws method is the simplest way of carrying
out the eesential points mn splinting a fractured clavicle
The main objection to its use 18 the discomfort caused by
pressure on the front of the shoulder and i the axilla The
several methods which necesastate the use of much adhemve
strappmg on the skin have In common the objection of bemg
uhoomfortable of causing sorenees of the skin and of perhaps
even producing & rash 10 addition, they do not efficiently
hold the fracture in poation.

When reducing a fractured clavicle a general anmsthetio
is not only unneceasary but it is also most inconvenient as
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it is very difficult to apply any form of splint to the shoulder
girdle with a pationt unconscious and lying down, A local
angsthetio in the form of ton cubic centimetres of a 2 per cent
golution of novoesin injected into the hematoma at the site
of fracture with a fine needle s of great comfort to the patient
and of assistance to tho surgeon as it obliterates any muscle
spasm caused by the pamn of manipulation. The displace
ment is then reduced by elevating and pulling the shoulder
backwards The most effective method of splintmg for
general use is a modification of the thres handkerchuef
techmque Two sausage-like tubes of firm smooth flannel
bandage are prepared and well padded with wool or soft
felt An assistant supports the arm at the elbow the
surgeon tekes each sausage and lays 1t vertically m
front of each shoulder The ends of tho flannel bandage
have been left Jong and theso are taken through the axille
and over the top of the shoulders and sewn together behind
each shoulder so that a ning is formed. The sargeon pulls
the shoulders back and a third assistant sews the Joose
ends of bandage from the two shoulders firmly together,
80 that the join lies between tho scapulw The support is
continued by a firm flannel bandage applied in a figure-of
cight manner from behind, forwards with the cross-over
between the shoulder blades Finally the weght of the
arm 18 taken by an ordinary sling appled as 1n the first mid
text books for a fractured ocollar bone The sausages

must be well padded and firm. The firmer they are the
less likely are they to cause pressure In the axmlle with
ooneequent venous and lymphatlo obstruction. This
method holds a fractared clavicle well reduced but however
carefully it 18 used, pressure sores are liable to develop in
a fow cases and all likely places must be carefully watohed
and the skin powdered. The shng bandages and rings
should be tnspeoted and adjusted daily for the flrst week

and will then be reasonably comfortable From the first
the patient should be encouraged to brace the shoulders

and to flex and extend the elbow regularly In thm injury

as In the early stages of all shoulder Injuries the slesve
should not be used and the clothing should be worn over
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the shng  but it 1s very important that tho patient should
be encouraged to cxpose and to uso Ius hand  Excrcises
for the shoulder and wholo hmb are begun as soon as the
fracture 18 united

A fracture of tho claviclo unites readily and usually
in about threo weehs A sufficiency of callus is quickly
formed and non union is rare but n many cases mal union
cocurs No splint holds the fragments of a fractured
clavicle mn perfect posmtion unless it 18 put on so tightly
as to be uncomfortable the result is that i the majonty
of cases the fracture umites with some displacement
Functionally tlus is of no consequence whatever, 1ts only
disadvantage bemng the pressnce of an unsghtly lump on
the clavicle If union bas taken place with a fragment of
bone projecting unpleasantly under the skin i1t may be
exposed by operution and the prominent fragment smoothed
off

A method of treatment which 1 sometimes advised but
rarely carmed out 18 that of keeping the patient in bed
Iying flat on s back for three weeks with a small sand bag
between the shoulders When lying in this poeition the
fragments of the fracture tahe up an almoat perfect position
and nnion without deformity may be expected

(b) Fractures of the Outer End of the Clavicle

Fracture at the outer end of the clavicle sometmmes oconrs
from & fall on the shoulder though a dislocation of the
acromic-clavicular jomnt is more common Groas displace-
ment 18 rare because the fracture 1s situated on the outer
ade of the lignmentsa joiing the clavicle to the coracoid
process of the scapula which thus hold the mein inner
fragment m position The outer fragment is held to the
acromion by the supenor and inferlor acromio-clavienlar
Lgaments Diagnoais without an X ray examnation 1 not
easy though a fracture may be suspected from the local
tenderness

Treatment Duabillty from this fracture is uncommon,
and unless there 1s displacement no treatment other than a
-ungu.uderthaarmfurtentofourteendnynisnemury One



80 FRACTURES AND DISLOCATIONS

patient having bi Iateral fraotures of the clavicles of thm
type continued at his ordinary clerieal work for ten days
befare asking advice as to the cause of his continned pain.
The pain was so slight and there was so httle disability that
treatment was unnecessary If there s displacement with
a fracture at the outer end of the clavicle it 18 immobillsed
as for a dusloostion of the acromio-clavioular jomt

(c) Fractures of the Inner End of the Clavicle

This is the rarest pomtion 1 the bone for a fracture
Small nner fragments are difficult to control, and if they
aro angnlated forwards or upwards an attempt should
be made to push them back into pomtion If this
possible the arm should be treated as for a fraoture of the
shaft of the clavicle If by mampulation a satisfactory
poation cannot be obtained then an open operation may be
called for and the fragments are sutured together with catgut
or fasola Inta

Dislocations of the Clavicle

The clavicle may be dimslocated at erther end but an
acromio-clavicular dmlocation is much commoner than one
at the sternal end

Acroan0-CrLavioULAR Discocatross  These usually
result from a fall on the shoulder The dlavicle is always
dwplaced wpwards i relation to the acromion. It 38
commoner to find a subluxation with alight dwsplacement
than a dmlooation, and in these cases the hgaments are
only stretched or partly torn. When there is a complete
separation of the articular surfaces of the joint the conoid
and trapesord hgaments jomning the clavidle to the coracoid
process are torn.

Treatment To put the arm 1n a shng is not sufiaent
smce the olavicle must be held down as the shoulder 18
pushed up A pad of adhesive felt or of several layers of
adhesive strappmg sticky mde outwards 1 stuck to the skin
over the outer end of the clavicle & strip of two-inch
adhesive strapping passes over thus above and below passes
under the upper end of the ulna the elbow being flexed. If
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this band of strapping is put on properly and firmly, 1t holds
the arm up as it holds the clavicle down The wrnat 1
supported from the nech by a narrow aling It is advirable to
keep this strapping on for alx wechs in o dislocation and
three weehs 1n o subluxation  after this the patient should
uso the arm carefully and abstamn from vigorous games for
pome months na it is an injury which is likely to recur

Fro 12 Dulocation at the acromio-clavicular foint. The
claviele Is displaced upwards in rolation to the acromion
in the characteristic manner Roduction iy obtained

y mbung the shoulder while the olaviole is depressed.

The fanotional results are usually good although in many
cases there 18 pome residual deformity

A few patiente have persistent deforrmty and for them
an operation may be advisable A varlety of operations
has been carried out some on the acromio-clavicular joint
and others for reconstructing the coraco-clavioular liga
ments  the latter is the best type of operation Fasca Iata
may be used to replace the lignments and to hold the clavicle
down in position However the most common cause of
dusablement after this injury is not from gross displacement
but from a traumatio arthrits of the acromio-clavicular joint
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when there has been severe subluxation rather than complete
dielocation In thess cases pam may be so severe that an
operation for resection of the outer one inch of the clavicle 18
justified and the results of this mothod of treatment aro very
satisfactory

DISLOCATIONS OF THE STERNO-CLAVIOULAR Jorst  Theso
aro uncommon They may result from a fall on the shoulder,
from o direot blow on the inner end of the clavicle and
occasionally from a trivinl strain as when reaching up with
the arm above the head. The dmsplacement of the clavicle
18 usually forward except in those cases resulting from
direot violence in which backward displacement results, and
in severe cases the great vessels behind 1t and even the
trachea may be compressed.

Treatment For the ordinary forward dislocation no
smmple method will hold the bons securely back in position
It 18 usually easy 1n a recent case to push the clavicle back
wards 8o that 1t artioulates properly mith the sternum but
as soon as the shoulder 15 moved at all the clavicle comes
forward with great force In each oase & trinl must be made
to see in what posttion the dislocation remains reduced. It
will often be found that with the shoulder held well up with
a igh sling under the elbow the clavicle remains in pomtion.
This should be combined with a pad over the mner end of
the bone held securely by long strips of adhemve strapping
The arm should be immobilised for six weeks In remstant
cases assoomted with pain 1t 18 sometzmes necessary to
parfarm an open operation and fix the olavicle down m
position, either to the first rib or to the sternnm  Fascla lata
may be used for this purposse
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FRACTURES OF THE SCAPULA

FRACTURES of tho scapula are relatively uncommon, and
except for thoso wmvolving tho glenoid eavity and those
through the nech of the bone are relatively unumportant

Grexoip Cavity  The lower margin of the articular
surface of the glenoid may bo fractured 1n conjunction with
a dislocation of the shoulder jomnt, and if umon does not
oceur m good position a recurrent dislocation of the joint
may result When associnted with a dislocation this
fracture 1s only recogmsed by A ray oxamination or by
feeling crepitus as the dislocation 15 reduced

NECK OF Scarvrna A fracture through the neck of the
scapula allows the glenold cavity with tho humerus to be
dsplaced downwards and this fractare climically may
simulate o dislocation of the shoulder 08 on oxamination &
gop 18 felt below the acromijon process tho head of the
humerus being displaced downwards  this gives the impres
sion of the head having slipped out of the glenoid cavity
instead of being dsplaced downwards with it An X ray
examination will make the dingnosis clear but the condition
should be suspected 1f with the head of the humerus dis
placed downwards the arm 18 close to the side wnstead of
abduoted as 1t is with a dslocation

Bopy or Soapura  Fractures throngh the body of the
scapula may tnvolve the supra or wnfra-spinous fossa or the
spne of the scapula Thero 18 usually not muoh dsplace
ment the muscles surrounding the bone holding the frag
ments in position. Often if there 18 displacoment most
easily seen on the axillary border rednetion 1 not possble
by manipulation nor 18 it necessary

Treatment For fractures involving the glenoid cavity
or neck of the scapula 1t is best to treat the arm on a shoulder
sbduction splint ~ After two weeks gentle active movements
without removing the aplint may be begun and the aplint

«
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mey be removed after four weoks and active movements
continued

For fractures involving other parts of the scapuls the Iatter
should be strapped ns securcly to the chest as posmble and
the arm carred 1n a sling for three weeks It is impossible
to imit movement of the scapnla complotely but the strap-

ping gives comforting anpport
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DISLOCATIONS OF THE SHOULDER

TrE shoulder is one of the commonest joints 1n the body
to be dislocated This is due to tho shallowness of the
glenoid cavity and the nsufficiency of strong lignments
The jomt depends mawnly on the surrounding muscles for
1ts strength  Of the four classical dislocations—subcora
cord, subspinous, subelavicular and subglenoid—the first is
much the commonest Thero 18 a raro vartety of the sub
glenoid type in which the shoulder 18 dislocated with the arm
fixed straight up above the head—luxatio erecta

In tho common subcoracold dislocation there is s gap
below tho acromion process where the head of the humerus
is normally palpable when dislocated the head can be felt
below the corncoid process The arm is usually o httle
abducted from the side and there 18 great pain and inability
to move the shoulder, the diagnosis is usually obvious and
can only be confused with a fracture of the nech of the
scapola  Associated nerve injurfes are not uncommon
the crreumflex (axillary) perve which supplies the deltoid 18
that most commonly involved Next in frequency are mnjuries
to either the inner cord of the brachial plexus or to the ulnar
nerveitsclf Itis wisoalways to teat for any nerve mnjury before
reduction of the dislocation Associated fractures are not
uncommon the most frequent being a fracture of the greater
tuberomty but fractures of the neck of the humerus or of
the glenoid cavity of the scapula may also occur and may
not be detected until an X ray exammation 18 made though
crepitus may be felt while reducing the cislocation  and
w1th an associnted fracture of the glenold 1t may be observed
that dislocation recurs immediately after reduction

Treatment The sooner a dulocation 13 roduced the
better If seen withm a few moments of the accident 1t is
often poesible to put the shoulder back without an anems-

s
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thetle, otherwiso an anmsthetic 18 necessary  Unless there
appoars to be something unusual about the caso, 1t 18 sound

Fra 13 Dialocation of tho shoulder The bead of the
humeros is in the subooracald tion below the caracold
procem. The boad of the humerrs being dirplaced medielly
Lhn-nrcmkmprompm}ccupmmhxmﬂynnd‘fml
SqUArc appoarsnoe to the

treatment to redusco the dislocation without waiting for
an Xray An X ray examination should always be made
after reduction to excludo the presence of a fracture as well
as to see that roduction 1s satiafactory

Many methods have been deoanbed for reducing a dulo-
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cated shoulder cach lias 1ts merits and some havo thor
drawbachs Tho well known “ Kochers ' mothod works
well 1 most cases, and 1t doey not require tho holp of nn
amustant. The method may briefly bo described as follows

The surgeon grasps the patient a elbow with ono hand and
the patient s wrist with s other holding the clbow at
nght angle  Tho first movement is to adduct the clbow to
the mde The aeccond movement conusts i oxtomally
rotating the shoulder by bringing the hand awny from the
body wlnlo the elbow 1s hopt to the side  The arm should
be held in full externa] rotation for a little timo in order to
t%mm
wlulo atill holding the shoulder oxternally rotated and the
clbow at a rght angle the arm is adducted further by
bringing the elbow across in front of the upper part of the
obdomen as far as possible a8 this 18 done the head of the
humerus 18 sometimes felt to shp back into s socket , if it
does not this will be felt to happen durnng the fourth move
ment which consmsts of nternal rotation of the shoulder
jomt by bringing the hand across the body In some snb-
jects particularly if they are very fat or musculnr thus
method of reducing o dislocated shoulder may fal  should
this happen, the following mny then bo used but has the
disadvantage that at least one assistant is required  With
the patient anmsthetmed and lying on his back, the arm 18
fully abducted to & position of 90 degrees from the trunk
holding the patient 8 wnst traotion is made on the arm while
an agsistant makes counter traction by holding the blade of
the scapuls firmly agamst the trunk. If thers 12 doeep
anrsthessa—and this 15 essontinl for reducing a diffioult
dislocation of the shoulder—the muscles will be felt to give
as traction {8 made When this is felt the arm is gmdually
brought down to the side traction being mawtaned
Reduction will usually occur readily but can be amasted by
rotating the arm and by pressure ngainst the head of the
humerus in the axilly  After reduction has been obtamed
by either method the arm should be bandaged to the sde
and carrled in a sling for ton days and then aoctive move-
ments begun.
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The shoulder 1s one of the commonest jomnts 1n which to
see recwrrent or habitual dislocation. Attempts should be
made to cure the condition by instruoting the patiemt to
avoid carelessly abducting the arm and doing other move-
ments which he finds causes the dislocation If duslocation
can be avoided for some months 1t becomes leas Liablo to
oceur and may disappear completely  In others no improve-
ment takes place and an operation becomes necessary
Many operations have been devised for this condition, but
the best 18 exther that described by Nicola or that of Bapkart
In the former the long head of the biceps is divided, threaded
through a hole bored 1n the head of the humerus and united
agamn  Bankart says thet recurrent dislocstion is always
due to detachment of the glenoid lignment from the antenor
margin of the glenoid cavity this defect 1s repaired at
operation

When a fracture 18 assooiated with a dumlocation of the
shoulder the treatment differs somewhat If it 15 known
that a fracture 15 present the traction mn abduction method
of reduction should be used, reduction being completed by
pushmg the head of the humerus up m the axilla If thers
18 & fractare of the greater tuberomty with displacement the
arm must be treated in sbduction  active movements of the
shoulder are begun after three weaks Stiffness in the
fingers wrist and elbow is prevented by encouraging move-
ments in these jomnts from the beginning For speaal
treatment of fractures of the greater tuberosity see page 104.

If there is a fracture of the neck of the humerus, redaotion
of the dislocation Is sometumes dufficult but 1t must always
take precedence over the fracture and under no crcum
stances should the fracture be allowed to unite with the
hope of reducing the dislocation at a later date If reduction
cannot be brought about by powerful traction on the arm
abducted to a nght angle and pushing the head up in the
axilla the advmability of domg an open operation may have
to be conmdered. The jont is exposed by an anterior
metsion and if the fracture and the dislocation can both be
gatisfactorily reduced the wound 18 closed and the arm
treated on a shoulder abduction splint passfve movements
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commencing at the end of a week  Occasionally o satisfac
tory reduction 18 1mpoesible

When n_nssociated nerve _injury_ expectant
treatment is earried out The norve injury 18 usually the
result of atretching of,-or-pressure_on tho nerve, and is not
due to a division of it  With a circumflex (axillary) nerve
palsy the arm must be hept in abduction until the deltoid
muscle has redched @ farr_state of recovery  With an ulnar
nerve mnjury massage and movements must be carried out
to prevent contractions of the fingers while with a musculo-
spiral paralyms a coch up splint must be used to prevent
wimt-drop

U~eEDUCED DISLOCATIONS OF THF SHOULDER. It is
imposmible to give an exact time after whioh an attempt
should not be made to reduce an upreduced diwslocation.
In the ordinary subcoracoid dislocation the head of the
humerus has come out of the capsule and hes immediately
under the axillary artery and vein to which after a few weeks
1t becomes closely adherent If after some time vigorous
attempta at reduction are carred out the axillary vemn may
be torn and nerves injured. Two months is about the hmit
after which a manipulative reduction 18 unaafe

For an unreduced dislocation zeen late o gentle attempt
at reduction may be tred but will probably fafl. There
are then two courses open  if the patient is beyond mddle
age and particularly if he s stout it 1s often best 40 continue
conservative treatment unless pam 1s present In young
subjects and 10 older ones who have persistent pamnm an
open operation should be carried out By an antenor
approach the shoulder jont is exposed and an attempt
made to reduce the dulocation. There 18 usually a large
emount of new fibrous tissue round the bones and filling
up the glenold cavity and reduction 18 often difficult or

even impossible The severely pamful old unreduced
dilocation of the shoulder is best treated by arthrodesis
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FRACTURES OF THE HUMERUS

(1) Fractures of the Upper End
(a) FRACTURES oF THE NEGK
(b) FRACTURE OF THE GREATCE TUBEROSITY
{c) SEPARATION OF THE ErIPHYSIS

(2) Fractures of the Shaft

(3) Fractures of the Lower End

(a) BUPRA-CONDYLAR FRACTURR

(b) SEPARATION OF THE EPIrmysis

(¢) CONDYLAR INTER-CONDYLAR AND | SHAPED FRAC-
TURES

(d) FRAOTURES OF THE EPICONDYLES

(1) Fractures of the Upper End of the Humerus

(a) FracTURBS OF THE NECK An anatomical and a
surgical neck of the humerus are described by anatomists
but when considering fractures 1t 18 confumng to attempt to
dufferentiate sharply between the two The site of many
fraotures is such that 1t is not possible to say that any given
fracture 18 st the surgical or anatomical neck, because
probably 1t 18 not exactly at either

They may result from direct or indirect injury and are
common at all ages over ten. The pam tenderness
dwsability and later the swelling usually suggest the
diagnosws but being hidden under the deltord muscle the
exact level and type of fracture 1s not easy to gauge except
by X ray examination. Sometimes when there is impaction
the symptoms are very shght and without an X ray the
fracture may be overlooked

Of the fractures in the lower part of the neck, the majorty
show practically no duspl nt although & number of
them are impacted 1n a few thers is lateral dmplacement
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with aveclapping, tho distal frngment moro often lying on
the medial mdo of tho proximal

In the upper part of the neck thero 18 but httle dwsplnco
ment 1n most cases and impaction 18 frequently present
With a few howeter there 15 considerable displacement  the
upper end of tho shaft lies below tho shoulder joint, medial
to the head of the humerus and often antenor , the hend {8

abducted o that the fractured surface faces laterally and
romctimen forwards to & certain degree 1n some cnses the
articular surfaces of the humerus and glenold are not in
contact  (Fig 15)

Fractures of the neck of the humerus have been divided
into those dus to abduction and thoss to adduction andin a

certaan number of cangy tl whmme thaugl;it may be
negligible from the pouth of viewn reilgﬁisng lcl'ouﬁ'egﬂon ywﬂl
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locked 1n o satisfactory position the arm 18 placed on &
shoulder abduction splint  Gentle controlled active move-
ments are begun mn three weeke and the splmt removed
at tho end of five weeks This manceuvre for reduction
18 not olways succeasful and m & number of cases an X my
oxamination after mampulation shows an unsatwfactory
pomtion another attempt at reduction by manipulation
should then be made and instead of that just described
success may be obtamned if traction 18 made on the arm
while 1t 18 adducted across the body anteriorly and then
brought back to tho side This sometames brings the
fractured surfaces of bone together when the abduction
method has failed

If all methods of reduction by manipulation have failed
there are two courses open  The first is to leave the bones in
the unsatisfactory pomtion, and mn young patients provided
thero is no angulation but only overlapping a y
good funotional result will occur and wath the fullness of the
deltoid muscle covering the mte of fracture the deformity
15 hardly noticed The second course 18 to reduce the
displacement by open operation The fracture 18 exposed
by an anterior incison and the fragments levered mnfo
posttion  the arm 1s then put up on an abduction splint

Exoept in old persons the rosults of fractures of the
surgical neck of the hnmerus are good and provided the
position of the fragments is not really bad, open operation
for reduction 18 seldom indicated.

(6) FrAOTURE OF THE GREATER TuBEROSITY The greater
tuberosity is fractured as the result of direot violence,
or of indirect violence in conjunction with a dislocation of
the shoulder In the former oase there is usually little
soparation of the fragment but in the latter the tuberomty
remains attached to tendons and the ligaments of the jolnt
and thus becomes acparated some dustancs from the head of
the humerus which 15 dwsplaced downwards and forwards
(¢f page 98) The supra-spinatus tendon being attached to
the greater tuberomty tends to draw this fragment up

Treatment Inell casesin which the detached fragment
remains displaced after the dislocation has been reduced
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it 1 best to treat the shoulder in abduction for by this means
the greater tubcrosmty is more likely to be n its correct
pomtion In thoso cnres where there 1s no displacoment
the arm is immobilised in n shng and bandaged to the side

for two_weeha and actiye moy ements aro then begun
When the fracture 1s the result o t violenco there

seems 1 many cascs littlo tendency for tho tubcrosity to
become displaced as movements aro carried out  the liga
ments capsule and tendon attachments anchor 1t in position
In one case & medical man continued at his ordnary work
without treatment and although i pain was able to take
down bottles from shelves while dwpensing  indeed 1n this
nase the fracture was not dingnosed until he had the shoulder
X rayed more than a fortmght after the njury  the function
was then so good that no treatment was advised

(c) SepArATION OF YHE EPIPHYSI8 By separation of the
epiphyes of the upper end of the humerns 1 meant the
separation of the whole head composed of the three
epiphyses the head the greater tuberosity and the lesser
tuberosity from the shaft This s not & common mjury,
and the displacement when present 1s varmsble The
classical deformity is similar to that seen 1n fracture through
the surgreal neck where the head of the bone 13 abducted and
externally rotated Where there 13 displacement an attempt
should be made to correct 1t by abducting and externally
rotating the arm while traction 18 made If good positron
iv obtained as shown by an X ray examination the arm is
bandaged to the mde and the hand and forearm mupported
in a sling for three weeks wrist and finger movementa are
encouraged from the beginming If satisfactory position
cannot be obtamned except in abduction then the arm should
be treated on & shoulder abduction sphnt for three weeks
The functional results are good and there 15 seldom any
interference with growth of the bone

(2) Fractures of the Shaft of the Humerns

Fracture of the shaft of the humerus may result from
durect or indirect violence It has been known to follow
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locked in o satisfactory pomtion the arm fe placed on s
shoulder abduction splint  Gentle controlled active move-
ments are bogun in three weeks and the splint removed
at the end of five weeks This manceuvre for reduction
18 not always succeesful and in a number of cases an X my
examination after mampulation shows an unsatwfactory
position  another attempt at reduction by msmpulation
should then be made and instead of that just desoribed,
success ma) bo obtaned if traction 18 made on the arm
while it 18 adducied across the body anteriorly and then
brought back to the mde Ths sometimes brings the
fractured surfaces of bone together when the abduction
method has failed.

If all methods of redustion by mampulation havo failed
there are two courses open  The first is to leave the bones m
the unsatisfactory position and in young patients provided
there is no angulation but only overlapping a surprisingly
good functional result will oocur and with the fullness of the
deltold musclo covering the mte of fracture the deformity
18 hardly noticed The second course is to reduce the
dwsplacement by open operation The fracture 18 exposed
by an anterior mcision and the fragments levered into
position  the arm 18 then put up on an abduotion sphnt

Exocept in old persons the results of fractures of the
surgical neck of the humerus are good, and provided the
position of the fragments 1s not really bad open operatron
for reduction 18 seldom indicated

(6) FracTURE OF THE GREATER TUBEROSITY  The greater
tuberoeity 1s fractured as the result of direct violence
or of indirect violence in conjunction with a dislocation of
the shoulder In tho former caso there 15 usually little
soparation of the fragment but in the latter the tuberosty
remains attached to tendons and the ligaments of the joint
and thus bscomes separated some distance from the head of
the humerns which is displaced downwards and forwards
(¢f page 88) The supra spmatus tendon, being attached to
the greater tuberomty tends to draw thims fragment up

Treatment Inall cases in which the detashed fragment
remains displaced after the dmslocation has been reduced
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Fro 16 “ Horse aboo  plaster for frastare of the shaft
of the humerus,

almost always seoure ndequate reduction of tho fracture
The pomtion should be checked at once by X ray and the
manmuvre repeated if the posmtion is not satisfactory
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muscular effort as in throwing a ball. Transverse, oblique
and commmuted fraotures occur The displacement 1s
variable and to a certain extent depends on the level at
which the fracture occurs  With fractures in the upper half
of the bone—that 1s, above the insertion of the deltoid—the
upper fragment is usually adducted the distal fragment
overlapping 1t on its outer mde 1Vith fractures below the
insertion of the deltoid, the proximal fragment s abducted
by that muscle so that it lica on the outer mde of the distal
fragment  With all fractures of the shaft of the humerus,
but particularly with thoso of the middle of the bone
evidence of mjury to the radial nerve should be looked for
In actusl practice this nerve 1s not injured as often as might
be oxpected

The shaft of the humerus 1a one of the sites in the body
where delayed or non union is Lable to ocour so that a
somewhat guarded prognoeis should be given as regards
period of disablement

Treatment It 13 surprismg how eamly fractures of the
shaft of the humerus may be reduced by a relatively simple
procedure and the older methods of continnous extenslon
on an abduction splint or Thomass arm splint are very
seldom necessa

Tt is not essential to obtain exact end to end ap; on
of the fractured surfaces and if angulation snd over
lengtheming are studiously avoided a good mde to side
apposmtion with not more than one-half inch of shortening
will give an excellent functional result

The mte of fraoture 1s anmsthetised by local mjection or
by a brachial plexns block and the patient 1s persuaded to
sit up A small pad of felt is placed over the top of the
shoulder and across the upper end of the mner surface of the
arm and a plaster of Pars alab 18 moulded from the shoulder
down over the outer surface of the arm round the elbow
and up on the inner surface of the arm to the axilla the
slab 18 rapidly seoured with a mingle plaster bandage The
elbow 18 kept at a right angle and a littls gentle traction on
the long axis of the arm with the arm adduoted to the mde
combined with moulding of the shaft of the humerus will
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frnotured surfaces are not in contact In all supra-condylar
froctures injurics to surrounding structures espocially neryes
should be looked for as ulnar median or musculo-spiral
nerves may be imvolved  In sovero cnacs the pointed anterior

surface of the lower end of the
proximal fragment rmay pro
ject through the shin on the
front of the elbon

Treatment The early re-
cognution and proper treat-
ment of o supta-condylar
fracture will, in the majonty
of cases give an oxcellent
result but if the njury 1s
rusmanaged treatment will be
very prolonged and may be
followed by permanent dia
ability  With much swelling
it may be impossible to make
a certain diagnoma but every
such case shonld be X rayed
As soon as the fracture 18
disgnosed 1t should bhe re
duced nothing will be gamed
by delay for reduction actu
ally becomes more difficult as
each day pames and an ac
curate replacement of the
fragments usually persuades
the swelling to decrease moro
rapidly

Where there is not suffi
cient displacement to require

Supra-condylar fracturs
lower end of the humerua,
backwi

Fra 17
of

i

reduction the arm 19 1immobilsed by suspending the wrist
in & collar and cuff sling with the elbow at an angle of about

80 degrees

In those fractures m which thero is simple angualation of
the fragments without separation of the fractured surfaces
reduction is easily carned out by gripping the lower part of
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The wrist is thon supported in a aling and the whole
arm bandaged to the side

Reduotion may be more difficult if the patient 18 unable
to mt up and this 18 one of the fractures mn which a local
anmsthotio is of great value Durmng the first two weeks of
immobilisation the patient should be persuaded to sleep
propped up on pillows rather than lying down as the
continuous effect of gravity is thus used to prevent redms
placement of the fracture

Immobiliration must be continaed for at least mx weeks
At the end of this pertod the plaster should be removed
and if the fracture 18 not by then showing signs of firm umon
unmobilisation should be contmmued in a plaster shoulder
spica  Only by great care at this stage can delayed unfon
or even non union be avoirded

In a certain number of oases it i not possible to obtain a
satiafactory poeition and an open operation for reduction
and flxation of the fragments may be necessary

(3) Fractures of the Lower End of the Humerus

(a) SUPRA-CONDYLAR. Supra condylar fractures aroe the
commonest at the lower end of the humerus and are usually
seen 1 children The hustory 1a that of a fall on the out-
stretohed hand theelbow being slightlv bent an injury which
1 adults causes & posterior dislocation of the elbow From
the direction of the force a backward displacement of the
distal fragment of tha humerus ocours This 15 apoken of
as the oxtension type and must be distinguished from the
much less common flexion fracture in which there is &
forward dmplacement of the distal fragment the result of &
fall on the elbow

In the commoner extenaion type the lme of fracture is not
usually transverso but oblhiquely downwards and forwards
The distal fragment is displaced backwards as the result of
the fracturing force but thm displacement is maintamed by
the pull of the tricops muscle The dsplacement may take
tho form of angulation (convexity antenor) the two frag
ments being in oontact or of complete backward displace-
ment so that the fragments are overlapping and the
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tamning this pull tho clbow ia floxed as advised by Bohler,
the forcarm should bo pronated during the manspulation
After reduction the elbow 18 immobilised by a plaster of Paris
slab which reachea from tha shoulder to tho hends of the meta
carpals with tho elbow at n mght anglo and the forearm
pronated, though not fully The cast may be put on noxt
to the ekin or over n thin oven layer of wool

Supra-condylar fractures in which there has been little
or no displacement should be 1mmobilised for three weeks ,
but 1 the more severe cases four weeks immobilsation is
advissble, After thus for one week, movements are allowed
1n the collar-and-cuff sling which holds the elbow at a nght
angle and the patient is made to flex the arm 25 far as
possible but only to estend 1t to a right angle as allowed
by the slmg At the end of four weeks in mild cases and
five weeks in severe ones full active movements may be
begun. If the patient is a ohild the arm should be carefully
uped. All pasmve moremenis should be avoided Phvsical
treatment should not be allowed As was pomnted out
many yesrs ago great harm may be done to elbow mnjaries
particularly in children by forced phymeal movements and
vigorous massage In many caseas they will actually delay
recovery and diminish the range of movements, and cannot
be too strongly deprecated  Within a few weeks of beglnmung
active movements a wide range of flexion and extension
should be possible If a good redumotion has been eanily
obtamed the prognoms as regards both strength and mave
ments of the elbow is very good

It must bo remembered that this s the injury following
which Volkmann s contracture is prone to ocour Damage
to the brachial artery or its main branch may have occurred
during mampulative reduction of a supra-condylar fracture
o therefore the surgeon must always fesl the radial pulse
after e manipulates and again after the collar and cuff
sling has been applied After this the limb must be
constantly and ecarefully watched for any evidence of
dummshing circulation and for increasing swolling of the
limb with congestion of the main vein 8welling and
congestion can bs relieved by detreasing the amount of
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the arm with the two hands one on erther mde while the
thumbe press the distal fragment and olecranon process
forwards  If there is no great tendency for re-displace-
ment to occur the arm may be mmmobilised by & oollar
and-cuff eling

Where there is a complete backward displacement with

Fm 18 Fra 19
Fras 18 and 19 S—uprl—oondyhrtnctmuftbelmmdnfdn
displacenant. t.ha antero-
view the distal f is dlspl dist

equal 0 the whole thickness of the bane. I.nthohtal.l
view jt b seen to be displaced, so that i% Lies complstely
behind the ahaft,

overlappmg of the fragments the manmuvre described above
18 not lkely to effect a reduoction. Under a full general
anmethetio with an assistant making flrm counter traction
by holding the upper arm a strong pull is made on the fore-
arm with the elbow in full extenmon This should be
oontinued for & few minutes to overcome the pull of the
muscles and to separate the fragments While still mam
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epiphyms X rays show that tho epiphysis is displaced not
only forwards but outwarda so that 1t Les actually to the

outer mde of the radio-humoral jomnt

cases are closely examined
or when the fragment is scen
at an operation it 18 found
that the epiphyms has been
rotated 8o that 1t 18 looking
somewhat backwards It re-
mams attached on 1its outer
side and by swinging round
as on a hinge bocomes dims
placed forwards and outwards

A backward displacement
of the mam epphyms is un
common

A separation of the ep
phyms of either the internal
or external epicondyles may
oceur and 15 mmilar to the
soparation of the epicondyles
in tho adult

Treatment A mild degree
of forward dsplacoment of the
epiphyes espocially when the
deformity 18 mamly angula
tion, can m most cases be
corrected by pressing on the
eprphiyss in front of the joint
while tho elbow is extended
If reduction is successful the
elbow  should be carefully
flexed agnin to a might angle

whon \ rays of theso

4
A {

} |

Fic 20 Beparation of the diatal
opiphysis of the humerus. The
?nph.cmn;: is outwards and

t

and ymmobilised for three weehs in o plaster cast oxtending
from the shoulder to the heads of the motacarpals

Where the cpiphysis is displaced far forwards or whore
it 18 rotated forwards and outwards 1t may be imposmible

to obtamn adequate reduction by mampulation

In such

cases an open aoperation should be performed and the

ro
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flexion at the elbow, but actual interference with the arteral
orculation may well require the more serious measures
which have already been desoribed under Volkmann s
Contracture (p 77}

In thome cases in which 1t has not been posaible to obtamn
a satisfactory pomtion by manipulation open reduction will
be necessary The fracture may be approached by a mid
line posterior mnmson sphtting the triceps or by a medial
moeimon just antertor to the medial eprcondyle the muscles
arsing from the latter are detached and by keeping closs
to the bone the fracture 18 eamly reached The fragments
may remain in position after being reducoed though some-
times internal fixation is unnecessary

(b) SeraraTION OF THE Erremysts Thers are four
epiphyses at tho lower end of the humerus The first to
appear and the most important is that for the capitellum
and outer half of the trochlea This begina to cssify towards
the end of the second year The epiphyms for the internal
epicondyle appears m the fourth year and that for the remain
mg part of the trochlear about the eleventh or twelfth year
while the hittle epiphyss for the externsal epicondyle appears
about the tlurteenth year The opiphysis for the capitellum
18 the largest and has a characteristic somewhat trangular
shape oa seen In an antero posterior X ray  In the Iateral
view 1t appears somewhat rounded and is placed shightly
m front of the long axis of the humerus When speaking
of a separation of the opiphyms of the lower end of the
humerus 1t i3 to this one that reference 13 made unless
otherwise stated As with most traumatio separations of
epiphyses the actunl separation does not oconr throngh the
epiphyseal lne but through the diaphyms clase to the line
and an X ray ususlly shows a thin flahe of the diaphyms
with the separated epiphyms A separation of the epiphyms
at the lower end of the humerus is usually & flexion injury
the force coming from behind as with a fall on the elbow
and tho epiphysis with the flake of diaphynis 15 dsplaced
forwards

In children sbout the age of five or six there is another
alasmeal and not very uncommon displacement of the
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heading A vertleal fracturo betweon the condyles without
dusplacement of cither and reaching the jomt bolow, may
oceur  if thus 15 combined with a supra—condylar fracture, o
T-shaped fraoturo results With this thoro may bo little
displacoment though at times the two fragments may be
widely separated from ecach_other and from the shaft
Euther cpndyle nlone may be soparated the line of fracture
bemng vanable but often runming obliguely upwards and
mwards, or ipwards and cutwards from about the muddle
of the articular surface below_to the inner or outer surface
of the humerus above With those cases where there is no
apprecinble displacement the arm may be immobilised 1n &
plaster cast reaching from the shoulder to the heads of the
metacarpals with the elbow at a night angle Tlus may be
removed after four weeks but durning that time the patient
18 oncouraged to use the shoulder and fingers as much as
posmblo When the plaster 18 removed active movements
of the forearm are begun but for a fortmght the forearm
should be supported in a eling for the greater part of the day

Where there 1s displacement with any of these fractures
an attempt must be made to manipulate the fragments into
postion  this is best done by making traction on the
forearm 1n the long axis of the humerns with the elbow at &
night angle If thus fails thers are two alternatives ether
to do an open operation and fix the fragments together or to
apply continuous traction the latter 15 best done by menns
of o hurachner wire passed through the olecranon process
of the ulna By open operntion it 18 not always easy to
reduce and fix the fragments satifactorily A triradiate
plate has often been used for T-shaped fractures but 1t is
best 1f posstble to avoid using metal in any form and it 1s
preferable to stitch the periostenm with catgnt or if this
cannot be done to bore small holes in the fragments and
suture them togother with catgut  after this immobilisation
m o plaster cast for five or six weeks should be carried ont
If continuous traction is employed the fragments will be
united sufficiently by soft cnllua after three weeks to allos
tho arm to be put in plaster the latter 1s kept on for
another two weeks
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epiphysis exposed and 1if possible replaced in 1ts correot
pomtion. The epiphysis can often be felt under the akin on
the outer aide and the best meision 18 ono directly over it in
thm position  care must be taken to avoid the musculo-spiral
nerve After reduction the arm should be immobilised for
throe weeks 1n plaster

After treatment should consist of active movements
alone and the provious remariss about restraint and
discretion in the use of passivo movements and massage in
the treatment of supra
condylar fracturesapply
with even greater em
phasis to separation of
tho epiphysis

If a satisfactory re-
duotion of s displaced
epiphysis has been ob-
talned tho fanctional
result 1s almoat per
feot 1n most cases
and there is no inter
ference with growth of
the bono  but with an
unsatisfactory  reduc-
tion the carrying angle
may be altered and &
cubitus valgus or varus
may result if ths
appears an osteotomy
may be required at a
later date The cubitus
valgus may be the cause
of a late ulnar neuntis
(sco page 73)

(¢) CoNDYLAR INTER
CONDYLAR AND T
SIAPED FRACTURES A
groat varlety of frac
tures come under this
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reducing the dislocation to sweep the separated frogment of
bone out the way and thus perhaps avoid the necessity of an
open operation  With internal epicondylo fractures an ulnar
nervo lesion 18 likely to be present The nerve may be
stretched or brused and 1s only mrely torn If an open

Fra °2 Separation of the {nternal :glmndyh of the humerus
with duplacement of the separat t into the elbow
Joint ligamenta on the {nternal oft.bedotntlmtom
and thero is a cubitus valgus deformity  The floxor tendons
remain attached to the internal eﬂ‘icrmdylo and at operation
can be seen emerging from the jolnt.

operation for fixation of the internal epicondyle 18 indieated
1t is wise to expose the ulnar nerve and place 1t in a new bed
anterlor to the internal emcondyle
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With severe fractures of the condyles there 18 usnally some
permanent himitation of movement both in flexon and
extenmon This hmitation is partly due to adhesions but
also largely due to an actual bony block caused by misplaced
fragments of bone or by a mass of bone filing up the
olecranon and coronoid fossm of the humerus If the patrent
18 young the range of movements gradually increases wrth
time and an almost full range of movement 18 obtamned
when the displacement has not been great

If the carrying angle has increased during the reduction
and immobilisation a lste ulnar neuritis may come on. This
18 espeaially likely to ocour in frastures of the outer condyle
and 1t is better to have a straight arm with a carrymg angle
loat than to have & carrving angle mcreased.

(d) FraoTurES OoF THR Errooxnynes The internal
epioondyle is fractured more commonly than the external.
By a direot blow 1t 18 separated but 1n the majority of cases
there 18 but little displacement In some however 1t mey
be displaced nto the jomnt and this may even occur when
there 18 no dislocation the mternal epicondyle with the origin
of the flexor muscles lying in the jomnt between the humerus
and the nlna Whether dislocation 18 present or not with
this peculiar dsplacement the mnternal Iateral ligament of the
elbow jont 18 torn through sllowmg the inner mds of the
Jomt to open out

Treatment With s fracture of the internal or external
epicondyles without displacement the elbow should be
immobilised for two weeks 1n a collar and ouff sling with the
elbow at & little less than a nght angle

Where the mternal epicondyle 1 displaced a decision
must be made as to whether an open operation is required
If the displacement 15 not great perfect funotron wall result
by leaving the internal epicondyle to umte by fibrous tissue
but with conmderable displacement and 1n those cases where
the mternal epicondyle 19 lying 1n the joint an opon operation
must be performed and the separated fragment either sutured
back into pomtion with catgut or fixed by a small bone graft
In cases where the internal epicondyle lies in the jomt in
association with & dislocation 1t is sometimes possible when
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fracture of the hmmerus A lateral displacoment of the
radins and ulnn together 15 tho noxt commoncat vanety
1t i» raro to find » forward dislocntion of both bones but a
forward displacement of the radius assocated with a fracture

about tho junetion of the upper and middle thirds of the ulna
is & classical and not rare injury (Fig 25)

Tho diagnosis is usually casy if the relation of the bony
points around the elbow 18 carefully examined In tho tase
of a supracondylar frocture the internal and external
epleondy les and the olecranon process will bear their normal
relation to each other but with a backward dislocation the



CHarrer XTI
DISLOCATIONS OF THE ELBOW

THE commanest dislocation of the elbow 15 a backward
dusplacement of both bones of the forearm in relation to the
humerns This injury often results from a fall on the
outstretched hand with the elbow shightly bent In a child
this type of accident 18 more likely to causo o supra-condylar

Fra 23 Dialocation of the slbow Jount, The radius and alna
remein attached together and are orly n
relation to the humerna, Bome smell of bono aro
socr.. These are very commonly prosent in thr typo of

11
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readly recurs duc to o fracture of the coronold process it
may be neeessry to mmmobilise the elbow in o plaster of
Paris cast which cxtends from tho shoulder to the heads of
tho metacarpals When the coronoid process 15 frnetured
movements should not be commenced for four wecks but
with a slight frncture of the head of the radus complote fixa
tion for two to three weehs is ususlly sufficient  In some
fracture-dislocations of the elbow an X ray exammnation will

Fra 25 Dhlocation of tha radius  (Monteggis fracture) The
head of the radius fs displaced forwards in relation to the
humerns, the orbicular ligament surrounding
The ahaft of the ulna {s fractured with angulation anteriorly
In thiv clawdcal lesfon the displacement of the radius ks

overlooked with rons revults to  the
movemncnts of the foint.

show & number of chipe of bone the origin of which cannot
certamnly be determined If these seem to be in the jomnt 1t
may be necessary to remove them by open operation

The complication of traumatic myomtis ossificans is
particularly liable to occur after dislocations of the elbow in
which thero aro associated fractures close to the jownt

A Interal or medial dislocation of the elbow is reduced and
tm:ited on Lines sumilar to those described for the backward
variety

A forward dislocation of the radwms at the elbow foint
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relation of these bony powts will duffer from the normal, the
olecranon being more promwent posteniorly In the case
of a forward dmsplacement of the radius cumbined with a
fracture of the upper end of the ulna care must be taken
not to overlook the radial displacement when the fracture
of the ulna 15 observed. As n all injuries around the eibow
jomt exammation must be mede for any nerve injury

It 18 not uncommon to find a fracture of one of the
adjacent bones ameocinted with the ordinary backward
dimlocation of the elbow the coronold process of the ulns
bemg that most frequently injured. Fractures of the head
of the radius and less commonly chips off the lower end
of the humerus also oecur

Treatment Manipulation for reduction of the distocea
tion most be carried out with the joint mn flexion An
anmsthetic 18 usually required A symple method of reduc-
tion of & backward dislocation 1 to flex the elbow around
ones koes As thim 18 dome the knee ncts as a folerum
and separates the ulna from the lower end of the humerus 8o
that as the foresrm is pulled in 1ta long axis which is the
next movement the bones ship forwards and 1nto pomtion, the
coronoid process clearing the lower end of the humerus
Reduction 1 ususlly easy and the bones are felt to anap
back into position. If there 1 a tendency for the bones
to shde backwards out of pomtion sgain it ususlly mesns
that the coronowd process of the ulns has been ssparated.
After reduction, provided there 1 no fracture the elbow
should be rested in a aling at a hittls less than a right angle
and with the arm bandaged to the trunk for about ten days
after which gentle active movements sre begun  Earlier
movements sometimea oause muscle spasm and & slower rate
of recovery  In the majoritv of cases where there has been
no fracture there is a complete return of fonetion  this is
very slow 1n some people particularly rheumatic subjects
but 1t 15 usnally complste 1n abont mx weeks

Where there {s an associated fracture the manipulation
for reduction is the same and the dislocation may remsin
reduced with the arm only in a sling or suspended from
the neck by a ocollar and euff Bot when displacement
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readily reeum due to a fracture of the coronoid proces« it
may bo necewary to immobilire the elbow 1 a plaster of
Ians cast which extends from the shoulder to the heads of
the metacarpals  When the coronold process i« fmetured
movements should not be commenced for four wechs but
with o slight fracture of the head of tho radius complete fixa
tion for two to three weeks i3 usually rufiient  In some
fracturc<lisloeationa of the elbow an \ my examination will

Fia *3 Dislocation of the raliue  (Monteggin fracturn}  Tho
)}:'rqd of llznndi,l:{smid.h forwards in relation to tho
Ui, or! r Umament surrounding it heing torn
The shaft of the ulna b fractured with angulation anteriorly
In thl,s clawical loston thfhdh])hmnent of the radius K
wit! i

oo Sooked results to the
movements of the joint.

show & number of clipe of bone the origin of which cannot
certamnly be determined  If theso seem to be in the joint it
may bo necessary to remove them by open operation

The complication of traumatic myositis ossifficans ia
particularly liable to occur after dislocations of the elbow 1n
which there are assoclated fractures close to the jont

A lateral or medial dislocation of the elbow is roduced and
treated on Lines mmilar to those described for the backward
variety

A forward dislocation of the radius at the elbow joint
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relation of these bony powmnts will differ from the normal the
olecranon being mare promment posteriorly In the ocass
of a forward displacement of the radius combmed with &
fracture of the upper end of the ulna care must be taken
not to overlook the radial displacement when the fracture
of the ulna 15 observed  As 1n all mjuries around the elbow
jomt examnation must be made for any nerve wnjury

It 18 not uncommon to find a fracture of one of the
adjacent bones associated with the ordinary backward
duslocation of the elbow the coronoid process of the ulne
being that most frequently injured Fraotures of the head
of the radius and less commonly chipe off the lower end
of the humerus also ooour

Treatmment Manipulation for reduction of the disloea
tion must be carmed out with the jomnt in flemon An
ansesthetic 18 usnally required A smple method of redue-
tton of a backward dmslocation 18 to flex the elbow around
ones knee As this 18 done the knee acts as a folorum
and separates the ulna from the lower end of the humerus so
that as the forearm 1s pulled in 1ts Jong axis wich is the
next movement the bonea slip forwards and into poetion, the
coronoid process clearing the lower end of the humerus
Reduotion 1s usually easy and the bones are felt to snap
back mto position. If there 18 a tendemoy for the bones
to shide baockwards out of pomtion agam 1t usually means
that the coronoid process of the ulna has been separated.
After reduotion, provided there is no fracture the elbow
should be rested 1n & sling at a Iittle less than a mght angle
and with the arm bandaged to the trunk for about ten daye
after which gentle active movements are begun Earher
movements sometimes cause muscle spasm and a slower rate
of recovery In the majority of cases whero there has been
no frasture thers 15 & complete return of function  this 18
very slow 1n some people particularly rheumatio subjeots
but 1% 15 ususlly complete 1n about six weeks

Where there is an assoclated fracture the manipulatzon
for reduction 1s the same and the dislocation may remain
reduced with the arm only in & sling or suspended from
the neck by a collar and cuff But when displacement
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(1) Fractures of the Radius

(a) Urrzr EXD oF Tt Rapius  While fractures of the
head of the radius frequently oceur thoso of the neck aro
uncommon  Each will be discussed soparatoly

Fractures of the Head of the Radius A fracturo of tho
head of the radius wathout displacement is a common injury
which may easily be overlooked It may result cither from
a fall on the outstretched hand or on the elbow  With a
fall on the hand the head of the radius strikes againat the
capitellum of the humerus and either a mngle fragment is
broken off or & stellate fracturo is produced Tho patient
has pan in the elbow jomt There is tendernces over the
head of tho bone which is easlly felt on the postero laternl
aspect just below the externnl epicondyle of tho humerus
X rays which must be good enough to show some detail
in the bone will reveal the nature of the fracturo The
commonest type is a vertical crack through the head of

n
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sometimes ocours when there has been a fracture of the shaft
of the ulna without fracture of the radrus  This combined
leston 18 often known as a Monteggia fracture and wall be
farther described with fractures of the ulna (p 128) but the
importance of lookig for the dislocation ar subtuxation of
the radias whenever a fracture of the ulna alove is met with
cannot be repeated too often
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oven two weehs  Work may be resumed in fisve to xix weeks
from the time of tho accident though ocensonnlly pain and
musclo aparm continue much longer for no apparent renson

If an \ v shows displacement of n single fragment,
or if the head ir mushroomed from a violent impact, the hest
treatment 18 to operte and remove the whole head of the
radius  Better functional results are obtained in this way
than by coneervative treatment not only heeause the head
of the mdius has been soverely damaged but aleo beeauso
there 18 a severe contuaion of the articular cartilage of the
eapitellum  Thia damagoe to the eapitellum does not show
m an \ rav but it i~ very apparent when the joint is
examined at operntion

If the deformed head of the radius 18 left to articulate
agaanst tho contused cartilage of the eapitellum a traumatic
arthritis will apidly develop and may progress to osteo-
arthntis jn a fow montha or yeara

Fractures of the Mecl of the Radius  In a fracturo through
the nech of the mdius the head 18 reparated  but ifitsina
good position the elbow is immobilised for four weehs at a
nght angle mn a plaster cast which extends from the antertor
axillary fold to the heads of the metacarpals  Active uso
of the fingers is encouraged whilo this 18 worn  If tho head
15 displaced it should be removed

(b)) SrAFT oF TIE Rap1Us  Fractures of the shaft of the
radius generally oceur ns the result of e direct blow on the
bone Thero 18 not ususlly great displacement when the
ulna remmns intact becnuso the latter acts as a sphnt
and provents any great shortening or overlapping of the
fragments

Dusplacement is influenced by the pull of the muscles
which control supination and pronation  When the fracture
is above the 1nsertion of tho pronator radi teres the latter
tends to draw the distal fragment townrds the middle line
while the proxmal fragment is supinated by the short
supinator muscle a8 well as by tho biceps  The Intter nlso
sometimes holds the proximal fragment in a position of
flexion  When the fracture i distal to the pronator radii
teres both fragments may be drawn towards the ulna In
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the bone, 8o placed that the smaller fragment 15 on the
outer mde of the head There is not usually any dwplace
ment and the condition
) e mey be overlooked, but it
can be seen in the antero
* posterior X ray view as a
hnpe of frecture (Fig 26),
often 1n the lateral view
it can only be seen as an
interruption or sharp angle
in the cortical bone on the
under surface of the head
antertorly
Sometunes there are
soveral flssures through the
bone without displace-
ment Inothor cases there
18 the typical mngle vertioal
fracture but tho small
fragment 18 cusplaced I
this 1 the case crepitus
may be felt on attempting
rotation, or the latter mavy
bo extremely limited
Treatment When
there 1s no displacement,
reduction and rigid sphnt-
ing are anneceseary The
elbow should be immobi
lised in a collar and cuff
shng which 15 kept on for
poat about three weeks though
mp?'mn“ﬂum °'Hmh :lll:;a Bome pﬁiﬂi&‘:ﬁ:
s0 camly end pamlessly
move the elbow in two weeks that the collar and cuff may be
remaved while others at the end of threo wecks still have
much muscle spasm on attempting movements n thess oases
it 18 wisest to keep the elbow immobilised for another one ar
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Fractures of the shaft of the radius alone m which dis
placement has occurred arc often exeecdmgly difficult to
reduce and what is perhaps more noteworthy once they
have been reduced aro very lablo to become redisplaced
If attempts at reduction have failed or if the displacement
tends to recur then an open reduction i8 necessary — Accurate
anatomical position is obtained v operation and the
fracture 18 immohilised by a plate or bone gmft The
treatment after an open reduction does not differ from that
following a clored reduction except o far as the immediate
treatment of the shin wound is coneerned

(2) Fractures of the Ulna

(a) Fractures oF e OLECRANON PPROCESS A fracturo
of the clecrnnon usually follows a fall on the clbaw though
It may oceur from ndirect violence by the pull of the trneeps

Fic 28 Fracturo of the clecranon Fractare
e e
small ximal fi
o i, pro regment fa held

In the majority of cases thore 18 some and often conmder
able separation of the fragments though In othors there ia
no displacement 1 the latter the aponeuross over the
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children & groen-stick fracture in the distal pert of the shaft
of the radius with little or no displacement 18 very commen
(Fig 27)

Treatment When there is no displacement of the
fragments the hmb shounld be immobilised in & plaster of
Paris cast which extends from the anterfor axillary fold to
the heads of tho metacarpals the elbow bewng at & mght
angle the forearm midway between
pronstlon and supmsation and the
wrist straight Ths should be kept
on until union has oocurred mno
sling 1 allowed and the patlent
enooursged to use the hand as much
as possible

When there 1s displacoment an
attempt should be made to correct 1t
by traction The elbow 18 first flexed
and then If the fracture is above the
msertion of the pronator radid teres
the foreerm 15 supinated and powarful
traction is made while at the same
time the fractured ends ere mani
pulated into position as far as can be

done through the overlymng ruscles
The method of reduction when the
fracture is below the insertion of the

pronator radu terea 18 mmilar except
that the forearm should not be
supinated.

Correction of overlapping and the
drawing of the distal fragment over
towards the ulna is sometimes overcome by adducting the
hand to the ulnar mde as traction s made If good or fair
correction of the dusplacement 18 obtamned the hmb 1s 1
mobilised in a plaster cast as described above for fractures
without displacement and the after treatment 15 the same

For o greon-stick fracture at the lower end of the radius &
dorsal plaster slab for two to three weeks gives sufficlant
immobilmstion

istio of & greem.atiok
fractaro
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ment tho elbow should bo immobilised in & collar and-cuff
sling for two to threo weehs when gentlo active movements
are commenced  In cases whero thero is sopration of the
coronoid in asrociation with a dislocation the latter should
bo reduced and the elbow immobilised 1n n plaster cast at a
littlo less than a rght anglo for threo weehs It is essentinl
to sce with shingrams that the reduotion of the disloeation
and the ponition of the coronoid are ratisfactory after putting
on the plaster Gentle movements are allowed at the end of
the three weehs, and though recovery is often slow analmost
complete rangoe of movement should bo obtained

(c) Fractures or THE Smart oF THE ULsa When thero
is no fracture of the radius fractures of tho shaft of tho ulna
alone aro usually the result of a direct wjury As o rule
there 18 little dirplacement and immobilisation of the arm
in a plaster cast reacling from the axilla to the knuckles
with tho elbow at a right angle tho forearm midway botwoen
pronation and supwnation and the wrist strmight is the
best treatment The cast should be kept on for mix
weeks during which the hand should bo used as much as
possible

A typical though not very common combined injury ia
that shown in Fig 26 in which there is a fracture of the
ulna at the junction of the upper and middle thurds in associa
tion with a forward dislocation of the radius at the elbow
jomt  Unless the skiagram is scrutinised carefully the
displacement of the radius may casily be overloohed the
fracture of the uloa boing &0 obvious There s usually =
forward displacement of the proximal ulnar fragment,
though sometimes only angulation convex antertorly By
making traction on the forsarm with the elbon flexed and
at the same time pressing the displaced head of the radius
back into position a reduction of the fracture and dislocation
can be effected. The elbow should then be immobilised
in a plaster cast at a little less than a mght angle
preat care being taken not to imperil the venous or artenal
circulation It should be kept #o for six weeks and then
gentle active movements commenced. Ligaments may
Interfere with the reduction of the head of the radius m

r.
s x
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olecranon 15 probably not torn. The fracture 1s most often
a single transverse one though it may be comminuted

The diagnosis 1s suggested by the history and tenderness
over the olecraron and is confirmed if a gap between the
fragments can be felt but this may be masked by swelling
Care must be taken not to mistake the hard fibrmous bodles
1 an olecranon bursa for a comminuted fracture of the
olecranon process the eimilanty in physical mgns is
sometimes quite striking an X ray examination will sottle
the question

Treatment If there 18 no separation of the fragments
the arm should be immobilised 1n & plaster of Pars cast for
thres weeks with the elbow at a mght angle The plaster
should extend from the anterior axillary fold to the heads
of the metacarpals with the forearm in mid pronation The
patient uses the arm as much as possible while in this plaster

When there is ssparation open operation to reduce the
fracture and fix the fragments should bo carried out unless
contra indicated for any roason—e g ago of patient After
operation the arm js immobilised 1n plaster for at least six
weeks  Recently a different method of treatmsnt has been
advocated This oconsists m complete examon of the
proximal fragment of the fractured olearanon followed by
firm suture of the aponeuroms Exoellent results have
boen reported from this much easier method of dealing with
the fracture but it 18 of course only practicablo when less
than half the olecranon 1s in the proximal fragment or when
communution 18 8o extenmve that any sort of repar of the
bone 18 out of the question

Prognons  Provided good reduction of the fragments has
been obtained & perfeot funotional result should follow

(b) Fraotures or T Coroxoip Prooess Fractures
of the coronoid process of the ulna are not common and ocour
erther as one or more small cracks through the bone without
displacement and perhaps assomated with a fracture of the
head of the radius or as s fracture through the base of the
procees with displacement and combined with a dislocation
of the elbow Jont n which the radius and ulns are displaced
backwards In the former type where there is no displace-
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to provent the fragments of tho radius lying in correct
alignment  In somo caxcs it will bo found that n better

is seen tho ponition after first-akd treatnant on the left after
rednction and immobilwetion in plaster A perfect coametio
and functional reeult was obtsined,

alignment can be mamntained with the forearm in some
other pomtion than that described above

In those cases where there 18 no dwsplacement imme-
diate fixation 1n plaster should be carried out

x
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which caso an open operation to replace the head may be
required but the moat usual cause of diffioulty in reduction
of the dislocation 1s failure to restore the length and
alignment of the ulna

A fracturo of the styloid process of the ulna often ocours
It is of no great impartance and is usually associated with a
Collea s fracture If alone it may bo treated as a severe
sprained wrist—1 ¢ with immobilisation in plaster for a
fortnight followed by active use with the wrist securely
strapped for a further two weeks

(3) Fractures of the Shaft of the Radius and Ulna

Fractures of the shaft of the radius and ulna usoally
result from direct violence though occamonally they are
caused by an indirect njury as in the case fllustrated m
Fig 20 In the former group must be mentioned the trans
verse fractures of the radius and ulna in thelr lower third
ceused by a back fire accident the starting hendle flying
round and striking the back of the Jower third of the forearm.
In children a green-stick fracture of thess bones frequently
oceurs erther wrth a negligible displacement or with angula
tion convex forwards In adults thero may be separation
of the ends of the bones with overlapping and this fracture
18 amongst the most difficalt in the body to reduce eatis
faotorily by closed manipulation. In those cases where there
is deformity the diagnoms is obvious and in those 1n
which there is no deformity the histary of the aoccdent
and localised tenderness will always demand an X ray
examination.

Treatment In all cases of fracture of the shaft of the
radius and ulna the elbow and the wrist should be im
mobilised. The best form of splint is a plaster of Paris cast
which should reach from the anteror axillary fold to the
heads of the metacarpals the elbow bemng at a right angle
and the wrist straight In most cases it is best to have the
forearm in mid pronation or half way between thms and full
pupinatton In the position of full supmation which 18
gometimes advised the pronators are stretched and tend
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guide the length of timo required for immobilication and
well formed periosteal callua should bo visible heforo tho
patient is allowed to use the arm unsupported , inan adult
this 1 rarely in les than cight or ten weehs  Duning tho
penod of immobilisation the paticnt is cncournged to uno the
fingera hand and shoulder an much ns possible  Some
atiffness of the clbow and wrist may be expected in clderly
people  For thore eares in which there is displacement of
fragments with overlappmg three methoda of treatment
may bo considered

(1) Reduction by mampulatson and fixation 1n plaster
(2) Continunous traction
(3) Reduction by open operation

(1) For reduction by manipulahon at least ono
assistant 18 neccasary goneral or local anamsthesa
may be employed If tho latter 18 used tho fractures
m both the radius and tho ulna must of course be
injected with the novocain solution With the elbow at a
night angle powerful traction is made in the long axis of the
forearm  this is best done by an asmstant grasping the
patient s thumb 1n one hand and the noxt three fingers in the
other To prevent his grip shpping the fingers may be
covered with a damp cloth Counter traction 18 made either
by a second asmstant grasping the lower part of the arm
unmediately abave the flexed elbow or preferably by
broad bandage or a webbing strap which is passed around
the arm just above the elbow and at the other end fixed to
some immovable object (Fig 31)

This powerful traction should be maintained for about
five minutes then the surgeon by manipulation at the site
of fracture corrects any duaplacements which may be present
The lmb 18 then immobilised 1 plaster of Pans o long
dorsal alab 18 put down the back of the arm forearm and
hand as far es the heads of the metacarpals a short plaster
slab 18 put down the front of the forearm and these are held
in position by plaster bandages which should be sufficlent
in numbser to make a firm cast extending from the anterior
axillary fold to the hand  As the forearm 18 surrounded by
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Fro 30 Fraoture of the ahafts of the
radiusand ulna in s child  Thisis
and.

In cluldren where there
18 angulation with a green
stick fracture, the deformity
should be correoted When
angulation has to be cor
rected there 1s less hkeli
hood of completely frac
turing the bones or of over
correctmg  the dwsplace-
ment 1f the forearm is laid
on & flat surface with the
convexnity of the angulation
uppermost and the arm
straightened by firm steady
pressure downwards on the
angle than if the forearm
18 bent across & wedge or
over the side of a table
Owing to the frequency
with which many children
fall and refrasture both
bones of the forearm a
rather prolonged penod of
1mmobihisation 18 advisable
The plaster should be kept
on for seven or eight weeks
dependmg on the type of
fracture age of the child
and amount of callus seen.
Even after this warning
must be given ageinst using
the arm roughly

With adnlts the problem
of treatment s more diffi
cult When there 18 no
displacement an unpadded
plaster cast as described
above ahould be put on m
mediately X rays should
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and so holding the radjus and wina apart is a helpful ono in
overcoming thi difficulty , but eare should bo taken when
using 1t to avold too great pressure as otlierwiso rerious
demiage mav bo dono to the skin and underlying tissues
Dunng the appheation of the plaster the assistant must
continue his traction on the forearm only releasing it when
the plastor has become hard

It is rare that transverso fractures of the radius and ulna
are firm beforo ten weeks, nnd often n Jonger period of
immobibsation is required  During all this time tho fingers
hand and shoulder must bo used as much as possible It
is most important that during tho fimt four wecks of 1m
mobilisation, skiagrams of the forearm should be taken
woekly as thess fractures are likely to slip out of position
without the patient realaing {t  If this happens and is
not detected mal union w1ll bo found to have occurred when
the plaster is removed, if the X rny films show 1t to
be present the plaster must bo removed at once and the
deformity corrected and & new plaster cast put on

A satisfactory thongh not a perfect reduction can nearly
always be obtained. If this is not obtained by manipulation
the alternatives nre—to institute continuous traction or to
reduce by open operation  If mamipulation fails continmous
traction is not likely to be succeasful so reduction by open
operation is preferable

(2) Confinuous Tractton  This is rarely used for fractures
of the radius and ulna but it may be called for whon a
satisfactory position cannot be obtained by manipulation and
plaster, and when for any reeson operation 18 contra
indicated or when sultable surroundings in which to perform
it are not available

Although skeletal traction may be used by means of a
Kurschner wire passed through the lower end of the radins
and ulns or through the metacarpals sldn traction is
sufficiont as a powerful pull is not required  8kin traction 18
obtamed for a fracture in the upper third of the radins and
ulna by strips of extension elastoplast on the anterior and
posterior surfaces of the forearm and wrist and thees strips
are attached to a cord by a wooden spreader placed a little
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plaster there is a tendency for the fragments of the radis
and ulna to be preased together in the middle line so that

ALY
e / oo
S o-r e DL

Fro 31 Traction and counter traction in redoction of {ractures
of both bones of the forearm.

cross-umon is Iikely to coour  to avod this following the
method of Bohler two wooden rods each about two and 8
half inches long are pressed into the plaster while it is still

wet anteriorly and posteriorly so that they keep the radius
and ulna apart Thess rods lis between the slabs of plaster
on the front and back of the arm and the enciroling turns of

bandages This manceuvre which acts by pressing
the soft tissues on the front and back of the forearm together
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of the ulna which ix the strmighter of the two bones ia
properhy rednced the mdwe wall be reen to be an s st
factory postion In the majonity of cnses, however it 18
necewsary to exporo both bonex It may be found that the
ends of the radms and ulna will remain in good position
wathout any form of internal fixation but it I« ucunlly wicer
to mahe certain that redisplacement does not occur by using
a plate or bone praft  After operation tho imb should be
ymmobilized 1 o plaater of Pans cast which must reach
from the anterior axillary fold to the heads of the metn
carpaln and this should be mantmned until o sufliciency
of callug 15 reen by X rave

Prognosis  Trrespectinve of treatment union of a fracture
of the shafts of the radius and ulna 18 lihely to be slow  Tho
rate of union will be accclernted if the patient uses the hand
as much as poesible while the arm 1s 1n plaster  With
children there seems to be a great tendency for the forearm
to refracture unless immobiliration is rather prolonged and,
for o fracture in the middle of the forcarm six weehs should
be the shortest time for fixation 1n plaster and eight wechs s
often adrisable  ¥n the ease of adults the amount of enlius
at the end of cight weehs is spometimes very little and the
X ray films must act ns a gwde ns to the length of the
mmmobilisation period It may be as long an ten or twelve
weeks  Non union provided immobilisation hinsa been
adequately carrjed ont 1s unlikely to occur

In the caxe of the forearm a serious compliention which
docs not occur elsewhere m the body may anse namely
cross union  If the radins and ulna become umted to ono
another by callus the movements of pronation and supina
tion of the forearm are lost This canses considerable
disablement and should it ariss an open operation will be
necessary to separnte the two bones unless the forearm 1s
otherwiso %o badly injured as to make the operntion not
worth while Movements at tho elbow and wrist should be
of normal range after & fracture of the forenrm though 1n
bad cases therc may be hmitation i the movements of
supination and pronation
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distal to the fingers With a fracture in the distal part of
the forearm traction can only be obtained on the skin by
putting a fine cotton glove on the hand which has first
been covered with Sinclair 8 glue or other smtable adhesive
A powerful pull may then be exerted by means of tapes
stitched to the taps of the glove fingers For continuous
traction on a eevere forsarm fraoture & Thomass splmt
may be used

‘When a fraoture of the forearm 18 being treated with
continuons traction the elbow 1if in the extended posrtion,
is hiable to become staff For this reason the elbow 1s kept
flexed to a right angle whenever poesible A flexing piece
18 attached to & Thomas 8 arm sphnt and with the patient
lying 1n bed with the shoulder abducted, the forearm pomnts
to the cellmg In addition to the traction on the forearm
by weight and pulley it 18 neceesary to secure the arm 1n the
Thomas 8 splint by extenmion strips from the upper arm
attached to the distal end of the sphnt When the arm 18 m
this postion early movement of the fingers 18 encouraged to
prevent adhemons formmg 1n the forearm and to promote
s good blood supply to the mte of the fractures  After & fow
weeks when dwsplacement of the fragments 18 no longer
likely to ocour the arm 18 taken down and a plaster cast
from the anterior axillary fold to the heads of the meta
carpals 18 put on the elbow being at a mght angle The
plaster 18 not removed until union has ocourred but actrve
use of the hand is made while the plaster 18 worm

(3) Open Operairon  This 18 not infrequently called for
m cases of fracture of the radius and ulna because of the
difficulty in obtaming and msintamning satisfactory reduction
by closed methods An sttempt to expose both bones
through one incimon should not be made It is better to
employ & separate ncigion to expose each bone There
18 no hard and fast rule as to whether both bones should be
exposed nor as to whether 1t 18 best to expose the radius or
the ulna first Each case must be judged on its merits after
a study of the X ray films It has been said that if the radrus
is put 1n correct alignment the ulna will look after itself
but this 18 not always the case and sometames if the fracture



FRACTURES OF RADIUS AND ULNA 130

monly seen 1n women over middlo age It is due to indirect
violence and tho common nccident is a fall in which the
patient puts out her hand either formarda or backwarda
to savo hereelf as sho reaches the ground  The appenranco
of the wrist when the characteristic displacements are
present 1 o typical that dingnosis is cnsy , the shope of
the wrat is clasxically likened to a dinner fork.
Dusplacement It is #o 1mportant to understand fully the
dusplacement of the distal frngment that it will bo desenbed
m some detail Most Colles s fractures aro impacted to a
greater or leas extent  Fig 33 shows o moderately
sovere typical Colles s fracture  In tho Iateml view displace-
ments in two directions are clearly scen (@) backward
displacement of the fragment (b) backward rotation or
tilting of the {ragment so that the distal coneave articular
surface of the radius faces somewhat backwards instead of
directly forwards In the antero pasterior view displace
ment 1n three directions is visible (¢} The distal frngruent s
displaced proximally this s casily appreciated in a shingram
as well as chinically by noting tho relative positions of the
radial and ulnar styloid processes Fig 33 clearly shows
that the radial styloid process has been displaced so that
1t 1s almost proximal to that of the ulna instead of
being about one half of an inch distal to 1t This proximal
dwsplacement or shortening 18 mainly due to impaction
(d) The distal fragment is displaced a little to the radial
side this 18 not a very constant displacemont (¢) There
is & rotation or tilting of the distal fragment to the radial
mde so that the distal concave articular surface (as seen in
thn antero-posterior viow) 18 looking more towards the radial
eide than normal  Fmelly the distal fragment and the wholo
hand may be rotated in the direction of supination Only
one or two of these six displacements may be present in some
Colles # fractures  Displacement of the ulnar stylold prooess
is not usually great and is umimportant A compound
Colles s fracture 18 uncommon
Treatment The earllsr the reduction of a Colles 8
fracture s carried out the easler 1t 1s to perform  Local or
general anssthesia 18 required for reduction unless the dis
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(4) Fractures of the Lower End of the Radius

(a) Cortes s FracTure In 1814 Abraham Colles of
Dubhn described in & manner which has not been improved

Fic 33 Colles s fracture. Beforo roduction showing typleal
displacements.

upon, the fracture at the lower end of the radius which has
come to bo known umversally by his name oy

The fracture which 18 transverso is situated within an
inch of the dustal articular surface of the rads In the
majority of cases either the internal latoral ligament of the
wrist joint 18 torn or the stylold proocess of the ulna fractured
While this fracture may ocour at any age 1t 1s most com
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has been reduced as demeribed, the assistant maintains
tmetion by grasping thoe thumb and second third and fourth
fingers of the hand and pulling agumnat the weight of the
patient Tt is unurual for greater traction than this to bo
required but if it in, the method which has already been

Fra 33  Collea s fracture (same case ay in 33) in plast
(mdu Fig 33) In plaster

dmned bed for fractures of both bones of the forearm can be
ul

When a satisfactory reduction has been ohtajned the wrist
18 immobilised 1n & plaster splint with the wrst held straight
te 1na poation mid way between flexion and extension A
complete plaster cast surrounding the wrist may be used but
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placement is very slight or the patient is scen a few mmutes
after the accident In some cases there is hitle or no dis
placement and no reduction 18 required

Many ways of reducing s Collea’s fracture have been
described  If one method 1s known and 1s found satisfac-
tory 1n practice it 18 better to continue using 1t

Inreduction there are certain definite movements to be
carried out

First the fracture must be dissmpacted This is done by
forceible dormflexion of the distal fragment  When dimmpac-
tion {s complete the distal fragment s palmar flexed
strongly pronated and drawn over towards the ulna

a2l ]

Fro 34 Traction on the limb affer redoction of & Colies s
fracture

Traction 1n the long axis of the limb 1s then necessary 1o
order to maintain the reduced pomtion While traction is
kept up by an asmstant three mmple tests are apphed to seo
whether the fracture 18 adequately reduced firat the
relative positions of the stylod processes of the radws and
ulna are compared and then the dorsal surface and finally
the antenor concave surface of the radius 18 felt 1f these
sppear normal and comparable with the sound side the
reduction 18 Lkely to be satisfactory and plaster can be
applred

It 15 very difficult to reduce and sphnt a Colles s fracture
suoceasfolly without an asmstant although it can be done
Tt js best to have the patient lying down when the fracture
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dovintionand with the forenrm pronated  In thus position the
tendons which lio over the back of the radius at tho lower
end are stretched tight and hold the distal fragment forward
in its correct position This is an cxeellont position for
mantawning reduction of a Colles s fracture though not o
good poition from which to recover quickly the full movo
ments of the wrist  This position is thereforo kept only for
ten days after which tho plaster is removed and the wrist
gently put straight, and in this postion a fresh plaster slab
is put on and moulded well around the bony prominences
of the wrist which 1s held firmly with the fracturo reduced
while the plaster zete  In thene cnses it is best not to remove
this second plaster until five wecks after the accident

In the after-care of a Colless frncture it is wise to have
another skingram taken at tho end of reven davs to ece
that the fragments have remained reduced  Sometimes the
backward displacement recurs even with a well fitting
plaster splint and if this 15 recogrused at the end of soven
days a second reduction can bo carried out usually with
complete success If it 13 not seen until the plaster is
removed at the end of five weeks it is then much more
difficult to obtain a good reduction

Many people are able to continue at work whilst 1n plaster
Good function 15 usually obtained four wecks after the plaster
hay besn removed in young and middle-aged subjects
although older patients do not usually get good use of the
hand and wnst for a longer perfod In those persons who
have a tendency to rheumatim or who have a number of
infected teeth or other septic fool pain may permst for a long
time A place where pain somotimes porsists is over the
styloid process of the ulna but thus pain seems to be
met with much lees frequently when the wrst is striotly
mmmobilised for several weeks than when early massage and
movements are commenced.

Complications  Complications are few with a Colles s
fracture Delayed and non union are almost wnknown
Injuries to nerves and main arteries are rare  Occastonally
one or more of the tendons on the dorsum of the wrist are
mjured  The extensor longus pollicis 1 the one moat
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& dorssl slab 1s quite sufficient A slab (page 89) 18 quickly
put on the back of the hand and forearm and moulded to the
Ilmb it reaches below to the heads of the metacarpals
while above it should end just below the elbow allowing
sufficient space for the jont to be fully flexed while still
wet 1t 18 flxed in pomtion by a wet gauze bandage which
below comes through but must be kept well up into the
cleft between the thumb and index finger so as to allow
full movement of the latter at the metacarpo-phalangeal
jomt When the plaster has set & turn of one-inoh adhesive
strappmg 18 put securely around the lower part of the sphnt
and the palm of the hand 1t 1 put through the first cleft
80 a8 to hold the hand well up to the splint Great care
must be taken to see that the fingers can be flexed fully
into the palm. Fmger movements are begun immediately
A gling is not allowed after the first forty-eight hours The
patient 18 encouraged to use the shoulder elbow and fingers
as far as possible all the time the sphint 18 worn, for by domg
80 the staffness which 1s likely to anse when the arm is
rested 1n & sling never ocours 1n any of these joints The
splint 18 kept on for about five weeks 1n a young person
and where there 18 no commmution three weeks ;s sufficrent
but with aged persons and comminuted fractures a longer
time is necessary If when the splint is removed there 12
found to be much muscle spasm and pen on attempted
movements the hand should be immobilised for a further
period of a week or until they have disappesred. Pam and
spasm disappear more quickly by thus immobilimng the
wrist agam than by starting maseage and movements
Contrary to what has sometimes been said a Colleas
fracture does not always readiy remsin in good poeition
after reduction, and this must be remembered when putting
on the plaster The cases 1n which the displacement is
cularly hikely to recur are thoes 1n which the bone on
the dorsal slde of the distal end of the proximal fragment is
comminuted or compressed eo that 1t grves little support
to the distal fragment after reduction and does not keep 1t
in place In this type of case therefore it 15 best to put
the plaster slab on with the wnst held in flexion and ulnar
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deviation and with the forearm pronated  In thus position the
tendons which lie over the back of the radiun at the lower
end are stretched tight and lold the distal fragment forward
In its correct position This is an excellent position for
mamtaming reduction of n Colless fracture though not a
good poeition from which to recover quickly the full move
ments of the wrist This position is therofore hept only for
ten days after which the plaster 18 removed and the wrist
gently put straight and m this poesition a fresh plaster alab
is put on and moulded well around the bony prominences
of the wrist which is held firmly with the fracturo reduced
while the plaster seta  In theso cascs it is best not to remove
this second plaster until fivo weehs after the aceident

In the aftercare of a Colles s fracture it is wise to have
another skaagram tahen at tho end of seven days to ree
that the fragments have remaimned reduced  Somectimea the
backward displacement recurs even with o well fitting
plaster sphint and if this is recognised at tho end of reven
days a second reduction can be carried out usually with
complete succems If 1t is not scen until the plaster is
removed at the end of five weeks 1t 18 then much more
difficult to obtain a good reduction

Many people are able to continue at work whilst in plaster
Good funetion 15 usually obtamed four weeks after the plaster
has been removed in young and mddle-aged subjects
although older patients do not usually get good uso of the
hand and wrist for a longer period In those persons who
have a tendency to rheumatism or who have a number of
infected teeth or other septic focl, pan may persist for a long
time A place where pamn sometimes persists 18 over the
styloid process of the ulna  but this pamn seems to be
met with much lems frequently when the wrist is striotly
immobilised for several weeks than when early massage and
movements are commenced

Complications  Complications are few with a Colles s
fracture Delayed and non-unfon are almost unknown
Injunes to nerves and main arteries aro rare Occamonally
one or more of the tendons on the dorsum of the wrist are
mjured  The extensor longus pollicls is the one most
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frequently nvolved It msy be torn at the time of the
fracture or being frayed, may give way a few weeks later

Fio 38 Fia 37
Fros 30 and 37 Separated eprphiyna of the lower end of radios.
is

1n addité

yus,
e thmugh-nmmorm.ﬂywdm.o
wurface faces beokwards.

that the distal artionlar In Fig 38
ﬁrﬁdﬂnﬂanh‘.&mobh}nﬁimﬂ&n surface
dirsotly distally

when full use is recommenced The tendon should be
reparred by operation

Mal umion 18 not uncommon. It may be due to Incom
plete reduction or insecure splintage or too early removal
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of the splint  1f 1t s seon within four to five weeks of tho
injury it is usually poastblo to rofracture—over a wedgo 1f
necossary —and put the fragments into good position  After
five wocks an ostcotomy will usually bo neocssary to obtain
reduction.  Tho radius is approachod from the Interal side
behind the brachioradialis supinator longus  After division
of the bono the fragments aro manipulated nto the best
position possible and the wrist immobilised with plaster in
the flexed position  With mal union a vory fnir degreo of
function 1 often present, and oxcopt in young adults
operation 18 beat avoided unless aftera fair trinl the function
18 definitely poor
(b) SErARuTION OF TNE DistarL EPIrHYSIS OF THE
Rapros  This 1s o common wjury in children and ocours
from tho samo type of injury ns that which in the adult
causes o Colles s fracture  The distal epiphysis is displaced
dorsally, and 18 usually also rotated backwards Diagnoss
is casy when there 1s considerable dofornuty but 1t 15 only
by N roy exammation that an acourate dingnosis can be
mads 1n the less sevoro cases
Treatment Treatment 18 by immediate redaction A
general anesthetic §s usonlly required The method of
roduction 18 similar to that described for Colless fraoture
Even though it be quito a small child 1t 18 surprising what
strength 18 often required to reduce the displacement fully
It ia alwayn advisable to have a akiagrom after reductson to
check the position, as 1t is Dot a0 easy to tell the position by
palpation es it 15 with a Colless fracturo in an adult
Complete reduction s importent m order to avoid any
interference with normel growth which ocours at the lower
ond of the radius  When there 18 no angulation between
the fragments growth will often smooth out any doformity
during the course of a fow years—but with angulation a
deformity may easily persist
After reduction the wrist 18 immoblilised with o dormal
plaster of Parix slab in a straight pomtion as in tho casa of
o Colles » fracture  This 18 kept on for thros weocks but g
sling is not allowed For another week the hand should be
used carefully, after which normal use may be resumed

ro
T
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In most cases of backward displacement of the distal
radial epiphyms there is a small triangalar fragment of the
posterior part of the distal end of the diaphysis fractured
and displaced backwards with the epiphysw, 1t 1 of no
importance and usually assumes 1ts normal pomtion when
the opiphysis is replaced

(¢) FRACTURE oF THE RADIAL StyLom Process A
fracture such as is shown mn Fig 38 is not infrequently seen
It 18 not really only the atyloid
process which s soparated as
the fracture reaches the Iateral
side of the radwus a half to
three-quarters of an inch from
the tip of the styloid process
The {ructure involves the
wnst jont Thi fracture 18
usually seen n adults and
mey result from o fall on the
hand or from a back fire while
crankmg up & motor car It
has been called & chauffenr s
fracture A variety of frac
tures m the region of the wrmt
have been called chauffeur s
fractures  but all thst
meant 18 that the fracture was
caused by the back fire of &
N ¢ 5 car Such an ascadent may
Fro 38  Frecturs of o®er ooour in several ways erther

T o, s s cpa ol ha by @ hyperextension infury

o8 of fracturs which of the wrist when the han
Tl Trom & back fring aoe] gripping the starting hendle
does not leave go
enough or by the handle striking the back of the wrst
as it swings violently round or by the person s arm being
jerked off tho handle against some part of the car  As the
injury may be a typical Colles & fracture or one of the radial
styloid process or o transverse fraoture of the lower part of
the shaft of the radius and ulna or a fracture of the carpal
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scaphoid and as there nre revernl types of accident which
may cnusgo the injury tho term chnuffeur s fracture” Is
best avolded, ns it is muleading rather than useful

In the majonty of fractures of tho radil styloid process
thero 18 no displacement though oceasionally thoro may bo
come lateral and upward displacement of the distal frag
ment The Intter should bo replaced by pressure over the
outer sido of thoe lower end of the bone whilo traction is
made on the hand Tho wrist 15 immobilised mid way
between flexion and oxtension in a pomtion of slight ulnar
deviation by a dorsal slab of plaster which reaches from the
heads of the metacarpals to just below tho bend of the
elbow as for a Colles s fracture This is kept on for three
weeks when there 13 no displacement  but whon there has
been displacement 1t 13 not removed for four weehs During
this time use of the hand 1s allowed and encournged as much
as possible no aling being permitted

Although the wrist jont Is involved thero is usually a
rapid return of function with no permanent disability
Full use may be allowed n five weeks and heavy work per
mitted in aix

{d&) RevErsEp CoLres s Fraorvre (Syarms)  Tius is
sometines called & Smuths fracture’ The lmo of
fracture 19 somewhat vanable though usually approxi
mately gumilar to that of a Colless fracture the distal
fragment however 1s displaced forwnrds There 1s often
comminution and the line of fracture is somotimes oblique
in an antero posterior direotion and for these two reasons
it is sometimes quite difficult to maintain the proper position
of the fragments nfter reduction

Under local or general anmathesia the wrist is flexed if
umpaction i8 preesnt m order to separato the fragments
Traction is made on the wrist whioh is then extended The
wrist is immobilised at a position of 20° of extension in a
plagter cast which extends from the heads of the metacarpala
to just below the elbow but allows full use of the flngers and
thumb  In a straightforward case five weeks immobilisa
tion s sufficlent but in cases whare the fracture s com
minuted and tends to shp out of oorrect alignment it ia

Ls
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In most cases of backward displacement of the distal
radial epiphysms there 18 & small triangular fragment of the
posterior part of the distal end of the diaphyms fractured
and dwplaced backwards with the epiphyms it is of no
importance, and usually assumes its normal poaition when
the epiphyais is replaced

(c) FRAOTURE OF THE RADIAL Styromw Proosss A
fracture such as 18 shown m Fig 38 15 not mfrequently acen
It 18 not really only the stvloid
process which 18 separated, as
the fracture reaches the lateral
side of the radws a half to
three-quarters of an inch from
the tip of the styloid process
The fracture involves the
wrist joint This fraoture is
usually seen mn adults, and
may result from a fall on the
hand or from & bach flre while
crankimg up a motor car It
has been called & ¢ chauffeur 6
fracture A vanety of frac
tures m the region of the wrist
have been called chauffeurs
fractures  but all that 1
meant 18 that the fracture was
caused by the back fire of &
car Such an acadent may
e of she i faelving 000U 10 several wayy either

wrat joint This fs one of the DY & hyperextenmon injury

vametios of fracturs which ay of the wruwt when the hand
deat gnpping the starting handle
does not leave go quich

enough or by the handle striking the back of the wrist
as it swings violently round or by the person s arm being
jerked off the handle aguinst some part of the car As the
injury may be a typical Colles s fractare or one of the radisl
stylord process or & transverse fraoture of the lower part of
the shaft of the radius and ulna or a fracture of the carpal
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FRACTURES AND DISLOCATIONS OF THE
CARPUS

Fractures of the Scaphold

THE seaphoid 13 finotured far more commonly than any
of the other carpal bones  With early and efficient treatment
tho fracture will unite and a perfeot functional result will
bo obtained mn the great majority of eases  On the other hand

Fro 39 Fnctmthroughtbnnhtofﬂnupbou,
14
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advisable to keep the wrist immobilised for seven or eight
woeks Dunng this time a shng 18 not allowed, and full
use of the hand elbow and shoulder is encouraged. In e
number of cases of Smith s fracture difficulty 1 experienced
in mamtaining good reduction of the fragments this 18
often found to be more troublesome than m Colles s frac
tures If however in these cases tho best alignment
possible 1s obtained the wrist put up n extenmon with
some ulnar deviation, and active mse of the fingers com
menced from the first & very good functional result will
be obtalned—usually as good 1if not better than when
an open operation 18 performed The latter is very rarely
1ndicated
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adequate blood supply, with the result that union readily
ocenra

Dlagnosis The patient experiences sovero pain in tho
wrist There is tenderness on pressure over the scaphold
particalarly in the anatomical anuff box, and sometimes
anteriorly over the tuberosity of the bone  Full abxduotion
of the thumb causes pain and this and other tests have
been desorzbed as charactenstio pownts in the dingnous  In
many cases however it is quite 1mpossiblo to dlagnose n
fracture of the scaphoid
from a sproned wrist
with certainty  Toavod
mistakes \ ravs should
Lo taken in every casc of

spramed wrist The
N rays must be good
ones and must include an
oblique view as well as
the usual antero pos
terior and lateral. Quite
often a fracture which
was wnvisible when the
wet N ray films were
exammed 15 deteoted
when the films are dry F,?nttl Ob]ilqmb\;::'lof'?q( i

ares of tul 33 of sca

sl gl e
a hand lens. Fine bair line cracks can be picked out which
were mvisible at ordinary scrutiny

If a fracture cannot be seen after careful examnation of
the films but clinical evidence suggests that the scaphoid is
Injured 1t 15 better to regard the case ns one of fracture and
immobilise the wrist in plaster for two or three wecks At
the end of this time some bone absorption will have taken
place so that what was at flest an invialble orack hes
widened out and now can be seen 1f a fresh X ray 18 taken.

In the past non union of fracture of the scaphoid was the
rule because the diagnosis was so often missed and the
patient trested as a case of sprained wrist ’
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delay m diagnoms or ineffective treatment will usually Isad
to severe snd maybe permanent disablement This 1s
because if 1t is not properly treated a fructure of the
scaphoid fails to umite by bone and arthritis of the wrst
develops

The scaphard is most commonly fractured as the result of
a hyper-extension injury to the wrist such as a fall on
the ontstretohed hand or
& back fire while arank
mg & petrol engme
There are three vareties
of fracture —

(1) Fracture through
the wast of the scaphald

(9 Fracture through
the proxumal part of the
bone which separates the
proximal pole—a * polar
fraoture

(3) Fracture of the
Tubercatty

The first is the com
monest  variety Less
Fro 40 Fracturs near proximal end of 0OMmonly the bone I8

ecaphoid— fracture  Bony unfon  fragtured in its proxumal

oosurs slowly partzo that the fragments
are of unequal size the smaller, that next to the lunate
has a poor blood supply and bony unjon is slower in ocourring
than with the waist fracture An oxoellent example of the
effeot of a deficient blood supply on bone 18 found n this
type of fracture for in skiagrams taken a few months after
the injury the emall proximal pole may appear much denser
than the larger distal one  This  avascular necrosis ’ of the
pronimal pole takes place i about one third of the fractures
of this type Onoe avascular necroals is established unlon
will never ocour and special treatment s required

The less common fracture of the tuberomty of the
soaphoid has & better prognoals as this part of the bone
is extra-artioular has Hgaments attached to it, and has an
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Unuon will occur in a surprising number of theae  neglested
fractures once proper treatment has heen instituted

If there is radiological evidence of non union simplo
mmmoDbilisation in plaster will not cure the condition  An
operation for dnlling or grafting the bone 1s mdicated

Fro 42. Bame caso ae in Flg. 39 showing bony union

tho operation must be followed b, )l
tho of Yy prolonged immobilisation
In  polar fractures when avascular necrosis of
the
proximal fragment 15 present there is nothing to be gained
by putting the wnat in plaster Union will not takho place
and unless something 1s done the proximal pole of the
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Treatment Cases must be considered m three groupa
First recent or fresh fractures Secondly ocases which
have been miased or neglected for several weeks or months
and third the ununrted, old fracture

(1) Recent Fraciures As soon as a fracture of the scaphord
has been diagnosed the wrist should be mmmobilised in a
plaster cast The cast extends from the necks of the five
metacarpals to about three-quarters of the way up the
forearm The wrist ghould be in a pomtion of slight dorsi
flexion and alight pronation. The cast must fit well and 18
unpadded exocept for a small pece of felt over the head of the
ulna

However aklfully it has been applied the cest may
become Joose broken or uncomfortable at any time The
whole sucoess of treatment depends on maintaning the
integrity of the cast until wmon has ocourred , the patient
must therefore be meen at frequent and regular intervals.
At these Inspections & new cast must be apphed without
hesitation if the old one haa become ineffective in 1mmobihs-
mg the wnst Three weeks 18 the longest penod which
should be allowed to elapse between each inspection At
the end of two months it is safe to remove the plaster and
X ray the wrist to see whether union has ooourred. If the
films ahow undoubted vnion by bone the plaster ia discarded
but if there 18 the least doubt a freeh oast s applied and
another period of mx or elght weeks immobilisation 18
advieed

Because of the careful and if necessary prolonged
application of this method of treatment we can now claim
that most of these fractures will umte by bone and with
perfect functional resulta

(2) Mrased or Neglected Cases Very often a fracture of
the scaphoid is disgnosed for the firat time many weeks after
the injury which caused 1t Provided an X ray shows no
solerosis of the fracture hne denoting established non union
and that the proximal pole of the scaphoid does not appear
dense and avascular treetment s the same as for a fresh
fracture A plaster cast 1s applied and the wnst 1a continu
ously and effeotrvely immobilised until umen has oconrred.
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injury, and subluxation or duslocation of ore or more bones
ma) also bo present

Any of theso fractures aro Leat treated by immobilisation
in plaster for three to four weekn  If thero ju then great
muscle apasm longer fixation 15 advirable  Occasionally
operative treatnient to remove ono or moro or even the whole
proximal row of carpal bones mny be indicated but the
results are not good

Dislocatlons of the Wrist and Carpus

A dislocation of tho wrist joint proper te, the joint
between tho radius and ulnn proximally and the carpus
dustally 1s surpnsingly rare  Displacerents do occur at this
jomnt but they are always irregular and associated with some
fracture An attempt must bo made to correct all dusplace
ments  the wrist 1 thon immobilised m plaster for mx
weeks During this time 1t {s important that the olbow and
fingers should be used 08 much as possible

DrsLo0aTION OF THE SEMILUXAR. This is the commonest
dislocation at the wrist Tt usually results from a hyper
extension injury with the reanlt that the anterior part of the
carpun is opened up and the semilunar is displaced forwards
A backward dislocation very rarely occurs It is not
uncommon to find that thero 15 an arsociated fracture of the
scaphoid and 1n this case the fragment of acaphoid adjacent
to the semilunar may also be displaced forwards Clinieally
the patient has great pain and swelling of the wrwst with
lirtation of movement A characteristio sign, which may
suggest the diagnosis is that of pain or tingling n the
distnbution of the median nerve this is due to direct
pressure on the nerve by the forwardly displaced semilunar
crowding tho carpal tunnel Another characteristio mign
but one which is not always present is that of alteration mn
the relative pomtions of the heads of the second third and
fourth metacarpals Normally the knuckle of the middle
finger i3 more prominent than the others but with &
duslocation of the semilunar this knuckle may lie on the
same level a8 those of the index and rng fingers The
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scaphord will become flattened and deformed and arthmtis
of the radio-carpal joint will supervene In these onses
the avascular pole of the scaphoid should be excised. This
operation produces satisfactory functional results although
there 15 still a nsk that osteo-arthntis of the wrist will
develop 1o the fature

(3) Ununsted OId Fractures In spite of what has been
said about the dwabling effeots of non umon in these
fractures 1t is none the less perfectly true that many indi
viduals retan full and paimnless use of the wrist for many
years in spite of an ununited fracture of the scaphoid It
18 often not until osteo-arthritis develops that painful and
disabling symptoms arise Sometimee followng & freeh
injury to the wrst an X ray shows what must be an old
unumted fracture of the scaphoid. The symptoms which
arse either spontaneously or after njury can often be
completely relieved by four to &ix weeks rest in a plaster
cast If so all well and good and no further treatment is
necessary However pam snd disabibty may permst and
may gradually increase 1n severity In that oase 1t may be
advisable to perform an arthrodems of the wrst or to
provide a permanent moulded leather support

Fractures of other Carpal Bones

Fraotures of the oarpal bones other than the scaphoid are
uncommon The sermlunar and cuneiforms are those most
frequently fraotured &nd a characteristio and not rare
fracture 1s one in which s very small fragment of the posterior
part of the bone 18 separated It cannot be seen 1n an
antero posterior skiagram but shows clearly m a lateral view
Iying behind the carpus If not immobilised in ahght
dorsiflexion there 18 diffioulty m regaining this movement
Tt is advisable to keep the wrist fixed in a plaster cast for
about three weeks

Fractures of other carpal bones are very variable Any
bone may be fractured alone and in severe wrist mjuries it
1 not uncommon to find several bones fractured. Indeed 1
18 often difficult to determine the exact extent of the bony
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carpal tunnel openced, and the tendons and median nerve are
retracted  In eares treated within seven dava of injury, and
when the bone {8 not fractured an attempt ghould be made
to replace it in its normal posstion  If this is succersful the
after treatment s an before  Should thia fail orif the bono
is fractured 1t should e removed A wrist with a very fair
function 1r obtained after removal of the senmlunar

Following a clored reduction, an uncomplicated caso of
dislocated senmtunar should have n function indistinguishable
from normal
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disgnoams is confirmed by X rays Though the dislocation
can be recognsed In the anterior view 1t Is shown more
dlearly m the lateral view In the severe degrees the
articular sarfaces of the semilunar are completely separated
from the radmus and os magnum , m the loss severe cases the
artioular surfaces of the semilunar and radius may still be m
contact to some extent

Treatment Early reduction of the dwmlocatron 1
ementin]l Tt used to be aaid that reduction could only be
performed by open operation but this is not the case If
the patient is seen within four or five days of the mjury
reduction by manrpulation can be accomplished n nearly
every case An X ray film of the dmlocated semilunar
clearly ashows that the spaoe which 1t should ocoupy 1e the
space betweon the o8 magnum and the radius 18 considerably
diminmwhed. From this 1t 18 realsed that the eseential step
mn the reduction of a dislocated semilunar s to open up thms
narrowed gap by making powerful traction on the hand in
the long axis of the Imb

With the patient recumbent and the elbow at a nght angle
counter traction 1s made on the upper arm by a firm strap
attached to eome rigid object An assistant makes powerful
traction on the hand by grasping the fingers with & damp
cloth so that they will not sip After a fow minutes 1t
should be possible to reduce the semilunar by preesing it
back into posmtion with the thumb placed over the front of
the wrist The reduotion 18 sometimes aided by first hyper
extending the wrist and then, with the thumb over the
somilunar anteriorly flexing the wrst Reduotion should
always be oonfirmed by X rays The wrmwt 18 then mm
mobilised m a plaster cast as for a Colles s fracture for
about a fortmght Plaster 1s then removed the wrist
strapped with elastoplast and ordinary use allowed If there
1 an assoomted fraoture of the scaphoid immobilisatzon will,
of course have to be muoh longer

In those cases where reduction has not been obtamed by
mampulation an open operation should be performed, a3 an
onrednced dislocation of the semilunar leaves a very bad
wrist The bone 1 exposed by an anterior moision the



FRACTURLES OF THI MFTACARPALS 150

romo stiffness may occur but even where there is no
displacement thero fracturea are most antisfactorily trented
n plaster  The cast is made with a dorsal rlab secured to
tho forearm and hand by ono or two plaster handages tho
plaster ia well moulded into the palm of the hand  The
finger corresponding to the injured metacarpal is then flexed
at the metacarpo phalangeal joint by n strip of adhesive
strapping onc inch wide recured to the plaster by another
broad band of atrapping round the wrist  When the fourth
or fifth metacarpal is fractured 1t will ho found more
comfortable to strap bLoth tho fourth and fifth fingers
together

After about ten days the fingers can be released and
active movement encournged but tho supporting cast must
usually bo retamed for at least three weehs It is most
impartant to fix the fingers 10 flexion and not in extenmon
After the fingers have been hept in flexion for ten days
it 1s found that they can be stretched out to full, or almost
full extenmon within five or ten minutes of removing the
bandage but if fingers are fixed in extension on some
streight splint for that time 1t often takes particularly in
old people several days or sometimes cven weeks bofore
full flexion is obtaned for this reason tho postion of
flexion 18 advised even in fructures without displacement

Where thero 18 & fracture with displacement this must be
reduced with the patient under an anmsthetic The most
usual deformity 1z that of angulation with the convexity
backwards This displacement con bo esmly overcomo by
mampulation and the reduced pomtion 3 majntained by
careful moulding of the plaster cast on the back and front
of the hand,, the affected finger is immobulised in flexion by
strappmg

If overlapping har oceurred it s necessary
littls continuous traction on the finger or m:gﬂrm;
ing to the fractured bone or bones There are several splints
which are nsed for mamtaining traction on the fingers , the

v

best is that desarfbed by Bohler It conmsts of & piece of
wire bent into the shape shown in Fig 6 covered by
oelluloss or wool which is secured by a bandage The splint
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FRACTURES OF THE METACARPALS

Fracronres of the metacarpal bone of the thumb bemng
rather different from those of the other metacarpals will
be descmbed separately The metacarpals of the other
four fingers are commonly fractured
by direct or indreot violence The
commonest fracture 18 one obliquely
through the shaft without appre-
ciable displacement A transverse
fracture of the shaft is also common
and is due to direct violence often
soveral metacarpals are fractured
slde by mde In these cases thers
may be displacement — elther
angulation or overlapping A frac-
ture through the neck of a meta
carpal often occurs and may show
angulation, convexity backwards
so that if the displacement 18 not
corrected before union 18 firm there
will be limitation of extenmon of
the finger o fracture of the fifth
metacarpal at this smte 18 particu
larly common A fracture through
Pro 43 Oblque fracture the base of one or more metacarpals

o the fith metscarpal jy common  but from the attach
ment of the many surrounding
Ligamenta there 18 usually no displacement and often only
shight symptoms so that the condition 18 overlooked by tho
patient

Treatment In many fractures of the metacarpals there
18 little displacement and the fragments are held together
protty well by the interosseous muscles Prolonged im
mobilisation is unnecessary and Inadvisable because trouble-

18
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phalangeal and proximal inter phalangeal foints  Tho
finger being on tho outer side of the curvo of the aplint will,
as 1t 18 bent Do drawn out in continuous traction and will
thus muntain the metacarpal in o satisfaotory position A
greater or leas degree of flexion will bo needed in different
cases If thero 1s angulation at the fracture convexity
posterior it mny bo held in the corrected position by
moulding the plaster ro that it makes preasuro over tho
convexaty of tho fracture wluch 1s protested from the hard
plaster by a plcce of felt

Fractures of the First Metacarpal

Although tho fractures described as occurmng 1 the

other metacarpals may also be found
the first thoy are raro thero are how
ever, two fractures at the base of the
bone which are common and charactenstio
These two must not be confused with
each other as their troatment and prog
noms differ Thoy aro

(1) Bennett s fracture (Fig 468)
(2) Transverso fracturo about half an 4
inch from the base (Fig 454)

Bexxerr 8 Fracture. This fracture
described by an Insh surgeon, Halloran pry 45 Frao-
Bennett 1n the middle of the last century ~ turss of the bass
commonly occurs as the result of a force mﬁm el
which drives the shaft of the bone up  thess fractures
aganat the trapemum and shears off a G COmR™-

r fragment of bone on the inner A T".n;""“
mde of the base (Fig 40) It is important Pot involving the
to remember that this fracture is really a &m,on:;y mm
fucture-dislocation A small fragment tresk.
remning attached to the adjacent bones et Sao b
se¢ the base of the sccond metacarpal tal fragmeat In dis
and the trapemim but the mein frag }:mguﬁ',:%' "
ment becomes displaced outwards and frtotrs . diiseo:

somewhat proximally the ligaments bomg e um‘ﬂ‘;‘
D
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18 fixed to the patient s wrist and hand by a plaster cast
whioch moorporates & dorsal slab  There are two methods by
which the finger may now be secured to the end of this
splint The mmpler is to apply strips of adhesive strapping
to the front and back of the digit leaving long ends which
are tied to the end of the splint  Fixation can be made more
scoure by encircling finger and sphnt with two or three

- 7 ———— - -

O]

®
Fn(jl)‘:-um:,nce]pghmwdm x.bnwlpofun'g%
phalynx (%) The finger is scoured by means of strapping
bands of strappmg (Fig 44) Another method whiach can
be used 18 to transfix the pulp of the finger near the tip with
a pieoe of sterilsed wire or & Brock s olip and tie this to the
end of the Bohler splint There 1s & risk of mfectng the
finger but the method is particularly convenient when the
fracture of & metacarpal is complicated by laceration of the
corresponding finger The finger having beon thus secured
to the splint the two together are flaxed at the metacarpo-



Fig 47 (A). DBenpett s fracture-distocation. Aetbod of traction.
Loupulp—trwﬁuup{nmdpadoffa!tnbuoofﬁmw

Fia 47 (B.—Benmnstt s fracture.dialocation. FPlaster applisd with
traction on Bahler finger splint.
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torn, this fracture commonly results from boxing often
without gloves The clmical appearance is very oharac-
teristic there is pam and great tendernees associated with an
unusual prominence of the bass of the first metacarpal.
Treatment By pulling on the thumb in 1ts long axis and
, presmng the base of the first
metacarpal medially, rednotion
’ ;\ ' of a Bennett 8 fracture-disloca
[ i tion 15 ususlly easy As soon
as the pull and pressure are
released however, the meta-
carpal immediately slips out of
position causing the patient
great pain. The difficulty m
these cames is not so much
that of reducing the fracture
but of mamntammg its position
after reduction. Any method
of splinting this type of fracture-
dislocation should combine trac-
tion in the long axis of the
thumb with pressure on the
base of the first metacarpal
e o e s Dome A pull on the thmmb can
the finst’ metscarpal o the  beaolieved witha Bohler finger
ﬁﬁn‘mb;mg sphint used m the manner which
of the meta 1be-  has been desoribed for fractures
oames displaced la ad  of the other metacarpals
the condition i ons of fracture The thumb can be seoured
m hm‘“m“"d’: to the splint either by strap-
bony prommence undes the ping or by a Brocks dlip
akin. although n this partioular
njury the latter 18 more effective
With the patient ansesthetised, the fracture-dialocation 18
reduced by traction on the thumb A piece of felt is placed
over the base of the thumb metacarpal and a plaster cast 18
applied which incorporates the Bohler finger splint  While
the caat is setting the pull on the thumb ia mamtained and
the plaster 13 moulded firmly over the proteoted base of the
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FRACTURES AMND DISI OCATIONS OF THE
PHALANCES OF THE HAND

Fractures of the phalanges are of frequent occurrence
and are commonly caused by a crushing injury  In many

cases there m littlo or no displacement
though in somo thero may bo angulation
or lateral displacement of a transverse or
obhique fracture while in others thero
may be deformuty combined with commi
nution. Angulation 18 commoner than
lateral displacement, and the deformuty
is almost always ono of angulation con
vex anteriorly Tho prognosis 18 alway s
more serious when tho fracturo en
croaches upon the motacarpo-phelangeal
or interphalangeal joints  Thero 1s
sometimes a tendency to negleet frac-
tures of the phalanges as being un
important but mal umon and stiffness
of the adjacent joints may lead to pro-
longed or even permanent disability n
the caso of menual workers and as
much caro and attention shounld be paxd
to fractures of these small bones as to
fractures of tho femur and tibia
Treatment It ia always preferable
when treating fractures of the phalanges
to have the finger in the flaxed position
rather than straight If a finger 1s kept

plecement I not of
sach s degree as to
require reduction,

straight for somoe weoks on a splint 1t becomes extremely stiff
and great difficulty is experienced in trying to floxit  On the
other hand, & finger immobilised 1n the floxed pomtion can
be straightened more easlly Furthermore if because of

163
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metacarpal. As soon as the plaster has set the thumb is
secured to the end of the finger splnt  (Seo Fig 47)

The fracture will take about five or six weeks to unite
After removal of the plaster there 13 at first & good deal of
stiffness but with adequate exercises movement soon
creases Even if tho fracture-dislocation 1s left unreduoed
and mal union ocours 2 very fair functional result may be
obtained but the cosmetic result is poor abduction 1s
Limited and a pamnful osteo-arthritis of the carpo metacarpal
jomnt of the thumb is likely to ocour

TRANSVERSE FRACTURES OF THE BASE oF THE Fimsr
MeTa0ARPAL. This 1 sometimes erroneously called &
Bennetts fracture but it 1s essentially different in that
there is no duslocation the base of the bone not bemng
involved. The fracture is usually stusted about half an
inch from the proximal end is often impacted, and frequently
thers 18 some angulation of the fragment convemty out-
wards

Treatment An attempt should be made under ansmes-
thesia 1f necessary to correct any angulation, but if this
cannot easily be done and the deformity is not great an
excellent functional result will be obtaned if the fracture
1 1mmobilised with the slight deformity still present The
thumb can be adequately fixed by a spica made of five or
mx turns of ore-mch strappmg around it and the wrist
After three weeks 1t may be removed and active movements
begun and, even though there 18 mome angnlation of the
fragments which might apparently hmit abduotion, the
foll range of movement is usnally obtained and there is
no interference with funotion
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For fracturcs of the middle and proximnl phalanges with
displacoment the deformity is reduced by manipulation.
As mentioned above tins deformity is almost invariably
angulation convex anteriorly, and is casily reduced by
holding tho finger firmly and flexing it whilo pressuro 18
made over the pont of angulation anterorly  In all cases
of fractures of phalanges it is most important to eco that
there 18 no rotation of one fragment on the other i the long
axis  When tho finger 1s straight such o deformity is
camly overlooked but in flexion this doformity is obvious
because the finger will bo scon to tuck under its follow
Thus is another reason why phalanges should bo treated in
floxion Rotation 1 easily corrected by twisting tho finger
When the angulation and rotation aro corrected, the finger
is immobilised 1n a similar manner to that described above
Tho times for immobilisation and uso are a weok longer
than when there has been no displacement

For fractures of the phalanges with displacemonts which
are not readily corrected where there 18 comminution, or
where joints are extenelvely fnvolved, o little traction may
bo necessary to maintain reduction As the splint is fixed
on 1t 1 so arranged that it lies along the anterior surfaco
of the fractured finger With the splint and finger straight
the latter 18 secured to the end of the splnt This may
be done 1n ons of the two ways which have beon desoribed
onp 180 When the finger has been thus seccured to the
end of the splnt by one of these mothods the surgeon
graspa the splint and finger together and flexes them to an
angle determined by the nature of the facture The more
it 18 flexed the greater traction is put on the fracture
becauss the finger 18 lying on the convex side of the curve
of the splint If thus splint 15 adjusted carefully and the
position of the fragments controlled by X ray examination,
the most diffioult fractures of the phalanges can be held In
satisfactory pomtion provided the degroe and the position
of the curve of the sphnt are suited to each case While
the apint is being worn the patient should move the other
fingers as well as the elbow and shoulder as much as posaible
and & aling should not be worn Most of these fractures
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damage to the mterphalangeal joint movement 18 mot
regamed & partly flexed stiff finger is more useful than a
stratght one  The degree of stiffness which ooours m either
posttion 18 much greater in older people

For fractures of the distal phalanges splinting is mmply
and effimently carrled out by surroundmg the distal half
of the finger with four or five turns of ordinary adhesive
strapping  If there 18 any displacement of the phalanx thm
should be corrected as far
aa possible by manipulstion
before the strapping is
applied  Displacement 1
however wncommon. Thm
strapping 18 removed after
three weeks

For fractures of the middle
and proximsl phalanges with
out dwsplacement the finger
should be immobilwed m a
sami flexed position on a
Bohler finger splint which
15 placed along the palmar
surface of the finger The
splint should not be broadee
than the width of the finger
1t should not be padded, but
only covered with adhemve

g strapping  snd should ex

Fio 49 Comminuted frasture of tend from the tip of the
fovolviog the  finger to the forearm.
"o The splint 18 retaiped m
position by & plaster cest
extendmg from the knuckles to the upper third of the
forearm  when 1t has been applied the finger 15 secured to
the splint by two or three turns of adhemve strapping
Ths sphnt may be removed after thres weeks and active
movements apd ordinary use of the hand carmed out
Heavy work should not be done for & further two or three

weeks
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aro united after four weehs' immobilisation but somo take
Jonger and immobilixation must bo contmued
The results of fractures of thoe phalanges are very variable
Simple fractures without displacement unite rapidly and a
good range of movement returna, if o joint 1s Involved
thero 18 often permanent stiffness  Fractures of the proximal
phalanges in which thero has been the typlenl angular
deformity are sometimes slow to unite and more often than
not the floxor tendons becomeo adherent to the fracture so
that some lumtation of movement occurs If the fracture
is compound stiffncss 18 moro hkely and if there is 2 com
pound fracture of tho proximal phalanx with division of
the flexor tendons and angular deformity of the bone, carly
amputation may well be the best course
DsLocaTioxs oF THE FIxoErs Duslocations may occur
either at the metacarpo-phalangeal joints or at any of the
interphalangeal joints They are common injunics and the
distal bone is usually displaced backwards on the proximal the
commanest wmyary being one of hyperextension at the joint
It causes extreme pain and sometimes the patient himself,
or a fnend seeing the finger out of joint has pulled on it
and reduced it completely
Treatment Except in the case of a dislocation of the
metacarpo-phalangeal jont of the thumb reduction of a
recent dislocation of a finger ia not difficult  Often without
any ansesthetic reduction is obtained by quuckly but power
fully pulling on the finger in 1ts long axis and at the same
tume pushing the displaced pbalanx forward If thero 18 no
immediate tendency for dislocation to recur the jomnt
should be immobilised by binding it around with several
tums of adhesive strapping These should not be put on
too tightly at first bocanse a conmderable degree of swelling
often follows a recent dislocatfon If the displacement
tends to recur—and this 15 rare except when there is an
associated fracture—the finger should bo put up n flexion
on & Bobler finger sphint as descnbed for fractures of
phalanges A dwslocation of the finger should be immobilised
for two to thres weeks with strappmg  but during this time
the finger, provided it I not on & splint should be used as
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Marrer Fixecr  This condition is striotly speaking,
not a fracturo, but is & tear of the oxtensor tendon of a
finger or thumb at tho point of its nttachment to the baso
of tho distal phalanx It is usually a subcutancous injury
without an external wound When X rays arc taken o
minute fragment of bonoe is sometimes scen torn off the baso
of the distal phalanx by the cxtensor tendon

Treatment  Whether a flako of bono 1s torm off by tho
tendon or the tendon ruptured at its insertion tho treatment
1s tho pame  Tho finger should be splinted for six wechs
with the distal interphalangeal joint hyperextended as far as
it will eamly go and with the proximal jaint flexed to a right
angle 1n order to relax the flexor profundus tendon This
rather awkward pomtion is best maintained by a small
plaster cast Tho cast wears out quickly and careful
supervision of tho patient is necessary so that the plaster
may be renowed beforo it becomes ineffective

In spite of careful treatment the result may be disappoint-
ing because the healed tendinous expansion stretches so
eamly and a shght remdual flexion deformity 18 quite nsual
However a good functional result 18 to be expeocted in most
cases

In order to avold the somewhat disappomnting result of
conservative splinting it has been recently suggested that
cases of mallet finger should be treated by operation and
suture with fine stainless ateol wire
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much as posxible actually some movement takes place at &
Jomt which 13 strapped Swelling and pam often continue
for a long time after a simple dislocation of the finger but
until the swellng has completely submded, which often
takes months full flexion at the joint is not obtamed.
Radrant heat and massage are seldom of any help 1n gettmg
nd of the swelling

The method of reducing a dulocation of the metacarpo-
phalangeal joint of the thumb requires special mention. In
a typical dislocation of this jomt (Fig 52) where the
phalanx 18 displaced backwards reduction, contrary to what
might be expected cannot be obtamed by a straight pull on

W

Fo 52 Fro 53

Fioa. 52 and 53 show & dislocation of the metacarpo-phalangeal
joint of the thumb and the method of reduction by manipuls-
tion as deseribed in the text.

the thumb The phalanx can, however easily be replaced
if the thumb 18 grasped firmly and first hyperextended to
about a might angle The base of the phalanx s then
pushed distslly (Fig 53) by the surgeon s thumb until it is
articulatmg with the back of the head of the metacarpal 1f
the joint 18 now slowly flexed, the thumb bemg held securely
as this 11 done the dislocation will be found to be reduced.
In rare cases m which this manipulation fails 1t may be
necessary to perform an open operation The metacarpo-
phalangeal jomt 13 exposed on its palmar sspect and 8
portion of the anterior higament will be found to have shpped
1n between the bones and to be preventing reduction, When
this 15 pulled ont with a sharp hook, reduction will be easy

When a dislocation of this joint has been reduced it should
be strapped 1n & ehight degree of faxton for two weeks  After
this, movements and use are allowed, but with the joint
supported in strapping for a further two weeks
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Fractures of the coccyx aro rare, although it s very
commion for pationts to complain of great pam in that reglon
aftern fall on it but in the majority of cases of cocoydynia
following trauma 1o fracturo can bo folt on palpation, nor
can one be scen on X my oxamimation

Treatment In most frnctures of the outlying parts of
tho pelvs there is no displacement which requires reduction
Sometimes 1 the cnso of the anterlor superior spino or the
fliao crest 1t may bo possible to replace the bone 1f 1t is
displaced outwards or forwards  With any fracturo of tho
pelvis thero is often somo shock and conmderable pain, and
1t 18 necessary for the patient to remmn m bed for three or
four weehs After ths he may get up, but the pelvis 1s
supported and made comfortable by o firm girth, bandage or
elastoplast around 1t

(2) Fractures through the Pelvic Ring

Fractures through the pelvic ring most commonly result
from run-over acaidents or from compression against o wall
Another cause of the injury 18 a fall on to one foot from o
height the thrust of the impact conveyed up the limb
separates one half of the pelvis and displaces 1t upwards
From the nature of the injury, patients sustaming s frnoture
of the pelvis are usually suffering from very severe shock
and in many cases havo other injuries elther of bones or
viscera The commonest complete fracture of the pelvia is
the double vertleal fracture of Malgaigne In thus tho
anterior fraoture runs through the superior and inferior ram:
of the pubio bono of ane aide while the posterior which s
often on the opposite side passes through either the lateral
plece of the sacrum or the iliac bone close to the sacro flao
joint, oocasionally instead of a fracture the jolnt surfaces
are scparated. Sometimes there 18 a fracture through the
pubio bones on both mdew as well as a fracture posterlorly
in such cases the medual parts of the two pubio bones may be
displaced upwards together

A separation at the publo symphyats does ocour though
it 18 much less common than a fracture

In those cases where a fracture of the pelves results from
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FRACTURES OF THE PELVIS

A rarGE number of fractures of the pelvis have been
described but 1t 18 convement to disouss the subject under
three headings

(1) Fractures through the outlying parts of the pelvis not

breakmg the pelvic rmg

(2) Fractures through the pelvic ring

{3) Fractures of the acetabulum

(1) Fractures through the Outlying Parts of the Pelvls,
not Breaking the Pelvic Ring

The two osea innominata together with the sacrum form
the pelvio ring  1f the latter w broken at any point the term

complete fracture of the pelvis 18 sometumes used. If the
ring 18 not broken and the fracture is only throngh some part
of the false pelvis the term moomplete fracture 18 used
this is the type under discussmion. The commonest fracture
of this kand is through some part of the wmg of the ilmm
The fracture may be communuted, but there 18 not usually
much dmwplacement the muscles on either side of the bone
keepmg the fragments in pomtion There 18 often a large
hematoms assocated with ths fracture sometines caumng
pressure on nerves particularly the external outaneous
nerve of the thigh

The anterior superior spine may be separated, but even
if 1t is considerably displaced and umtes 1n this posttion Iittle
disability follows Separation of the anterior superior spme
has cocurred 1n young people as the result of muscular pull.

The ischial tuberomty may be fractured by direct violence
but the displacement is not usually of importance Fraoctures
through the lower part of the sacrum oconsionally ocour but
it 15 seldom that the bone 13 displaced forwards to any
important extent The lower sacral nerves may be injured

mn
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the aplmts o ten pound welght s then attached to each
splmt, which must bo suspended from pulleys and weights
80 as to hold the lmba off tho bed  Tho foot of tho bed 1
raised about six inches  When the patient is thus fixed there
is often a conmderablo reliof from pam, and with the md of
an overhead rope for his hands ho can raise himself off the
bed without pan and with httle dufficulty

In fractures without serrous displacement the patient can
be allowed to get up in about eight weeks but active
movements of the lower imb are encouraged after the first
month

In a case where one aido of thoe pelvis 1s displaced upwards
1t will be necessary, under a general anwsthetic to pull it
down by making firm manual traction on the leg in slight
abduction while an assistant makes counter traction on the
other half of tho pelvis and body It will then be necessary
to maintamn a continuous strong pull on the leg and for this
purpose a pin 18 put through the upper end of the tibia with a
stirrup cord and welght attached, and the bed raised
eight or ten wnohes

Recently Watson Jones has pomnted out that the most
usual displacement which ocours 18 & wide ssparation of the
pubes with an outwnrd and backward rotation of the os
innommatum at the sacro 1liao joint He has compared the
typical displacement to a  partly opened oyster ond hes
demanstrated that with the patient on his hack, reduction
is dufficult whereas if the patient bo turned on to his
unmjured sde the displaced half of the pelvis tends to

clese wp  and reducthion occars spontaneously or quite
earily with a hittle manual assistance

Reduction by this method is carried out under an
anmsthetic and a plaster is applied to mclude the whole
pelvis and both thighs as far as the knees The pahent 18
subsequently nursed on lus mde for three weeks after which
tune the danger of redisplacement has usually passed and
after a new well fitting plaster has been applied the ordinary
poution on the back can bo resumed  Plaster 18 kept on for

thres months and no welght bearing should be allo
this period has elapsed s Hlomd ]
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s fall on to the foot from a height there 1 a fracture
anteriorly either through, or close to the symphyms pubis
on one mde and posteriorly alose to the sacro-ilac joint on
the same side  the force transmitted through the leg to that
mde of the pelvis displaces the whole o8 innominatwm
upwards perhape for as much as two inches In one case the
grving way of a ecaffolding caused two workmen to fall about
forty feet They fell mde by mde one landmg on hs right
foot and the other on hus left The former had a separation
and upward displacement of the right half of his pelvis and
the other a separation and upward displacement of the left
half and both had ruptures of the urethra

From thehistorv of the acardent and the tenderness and pain
caused on attempting movements the diagnoms of a severe
fracture of the pelvis 18 usually easy but 1t is sometimes
qmte remarkable how in the presence of other mjures a
fraoture of the pelvis may be overlooked even though
1t be borne in mind while examming the patient
should settle any doubt though in a stout subject if the bone
outlme 18 not clear it 18 a wise precaution to have the X ray
examination repeated

In a case where there is Lttle or no dwplacement of the
bones and the patient has not a feeling of mseourity as
though he were coming apart 1t is suffiment treatment to
keep lum at rest in bed. The mattress must be supported on
fracture boards so that 1t is quite lsvel It 1s ususlly found
to be posuble to roll the patient on to one or other mde for
attention to the back. If the patient 18 heavy and awkward
or has great pain on being moved, he may be treated as for
the more aevere cases of fracture of the pelvis deseribed below

In somse fractures of the pelvis where there 18 conmderable
discomfort the patient should be nursed n a pelvio slmg
A canvas slmg ten to twelve mches broad is placed under
the pelvis 1t must be long enough to reach well round and
up the mdes 80 that when the pelvis 18 suspended 1t keeps the
two mdes together 1t is attached by a cord to a weight and
pulley suspended from an overhead beam A Thomass
sphnt is placed on each leg and with skin traotion by
ordinary strapping the legs are secured to the distal ends of
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the bladder , in o fow moments tho lotion is allowed to run
out through tho cathoter agamn and if nono, or o less quantity
than was run in 15 obtained, 1t {s strong confirmation that tho
bladder i ruptured  Tlus test should only bo carried out 1f
operation can be immediately performed

Operafion  Though o spinal anmsthetic might scem
demrable a general anwsthetic 13 often preferred owing to
the difficulty of moving a patient with a fractured pelvis
Through a midhine supra pubieincision thoe bladder is exposed
without operung the pertoneum  If o rupture 1s seen all
blood clot and urme n the extra vemenl tiasues must bo
swabbed out A finger s then put into the bladder and any
rupture 1nto the peritoneal cawity felt for  The ragged edges
are then tnmmed off o tube is put into the bindder and as
much of the tear as possible sewn up around it It 18
essential also to drain the pen vesical tissues very adequately
Only in the rare cases where the tear 1s o clean straight line
is 1t wiso to suture the blndder completely without putting
a tubo into 1t

With an intra peritoneal rupture the same skin masion is
used, an 1t 18 seldom poamblo to tell with certainty the type
of rupture before operation  If no extrs peritoneal injury of
tho bladder 15 seen the pentoneum 1s opened, the tear mto
the bladder located and completely closed with two or
threo rows of sutures the peritonesl cavity 1s drained and
a catheter tied 1n the urethra to prevent the bladder from
becoming distended

Apart from the shock and other compleations associated
with any serious fracture the patient may succumb to
pentonitis from an ntra pentoneal ruptore of the bladder
or to pelvic celluhitis from an extra peritoneal tear
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(3) Fractores of the Acetabulnm

A fracture of the pelvis mey pass through the floor or
roof of the acetabulum but the most significant fractures
of this region are assomated with displacement of the hip
and will be desoribed a8 Fracture-dislocation of that jomnt

Treatment of Ruptnred Urethra and Bladder

In every caso of fracture the poesibility of serious injury
to the soft parts must be remembered. The urethrs less
commanly the bladder and very rarely the rectum may be
torn. The urethra 15 mjured in 1ts membranous part as 1t is
passing through the triangular hgament It may be alightly
torn on one mde though not sufficently to nterfare with
the passage of 8 catheter or 1t may be torn across completely
A catheter should be passed, and if 1t can be got into the
bladder 1t should be tied in for ten days If the bladder
cannot be reached with & catheter operation will be necessary
When a complete rapture of the urethra 185 aasociated with &
fractured pelvis 1t is better to drain the bladder by & supra
pubio cystostomy than to attempt to recorstruot the
urethra immediately The urethral reparr is undertaken
Iater erther after some days or even weekn dopendmg on
the exact circumstances of the case

A rupture of the bladder may be erther intra pentoneal ar
extra pentoneal. The latter 18 more comman 1n association
with a fractured pelvis The patient 18 unable to pass water
and should not be encouraged to try Unlike s ruptured
urethra, there 18 no diffioulty 1n passming a ostheter but when
the latter has been passed no urme is obtamed or at the most
a very small quantity which is blood-stamed. With an extrs
pentoneal rupture there is pain supra pubrcally and in the
permeum  though, of course this s rather masked by the
pain of the fracture With an intra pentoneal rupture there
18 Likely to be diffuse pam over the abdomen gome rigidity
and perhaps vomitmg

A rupture of the bladder demands urgent operative
treatment If there I8 doubt about the diagnoms a catheter
may be passed and few ounces of boradio lotion run nto
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anmsthetio is necessary, and it s important that deop
anmesthesin is obtamned, as not only will fallure to reduce
the dislocation occur under Light anresthesia, but the Iatter
has the roputation of being dangorous when reducing
dislocations At least one or preferably, two assistants
are necessary  Tho following mampulation 1s earried out
With the patient lying on bis back on o strotcher or mattress,
placed on the floor one amsistant kneels on the sound
mde and holds the pelvis recurely with both hands so
that 1t does not move during the manipulation The
operator then flexes tho hip and kneo of the dislocated leg,
holding the ankle with onc hand and the lower part of the
thigh with the other the hip is flexed fully and at tho same
time 13 adducted and internally rotated Then, by o process
of forward lifting and circumduction 1t 18 externally rotated
and abducted and brought down into the extended pomtion,
abduction being mmntained until the last few degrees of
extenmon have been carned out During the carrcumduction
and further movements it is sometimes necessary to have a
wedgo or, preferably the fist of a sccond asmstant placed
underthegreat trochanter This acts asa fulerum tolover the
head over the posterior Iip of the acetabulum into the joint

With anterior dislocations the procedure for reduction 18
similar except that the hip is flexed in abduoection and
external rotatfon 1t is then adducted and internally
rotated, and from this latter position finally oxtended.
After the dislocation has been reduced the patient 1s
returned to bed with light traction on the leg in a slung
Thomas s splint  In about four weeks the splmt is removed
and active movements of the hip are encouraged in bed o
gradual resumption of weight beanng can be allowed after
six weeks

In the so-called iregular dislocations which are very
rare and in which the Y-shaped lignment of Bigelow s torn
the displacement 18 reduced by a manipulation which seems
appropriate for the partioular case The after treatment
must be more prolonged than in the case of the regular
dislocations and is most safely carried out by fixing the
hip in plaster of Pans in alight flexion and abduotion for mx
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DISLOCATIONS OF THE HIP

Disroaarion of the hip 18 an uncommon injury It 18 seen
in young and middle-aged adults in whom the neck of the
femur 18 strong  In old people the neck of the femur is more
likely to fracture than the hip to dislocate

A number of types have been described but no useful
purpose 18 served here by enumerating them all and in
desaribing them m detail. They have been divided nto the
regular and the irregular dislocations In the former the
Y-shaped lhgament of Bigelow remains intact whereas
m the rare irregular group this hgament 18 torn

The commonest dislocation of the hip 18 that in which the
head of the femur 18 displaced upwards and backwards on to
the dorsum ilu  1n the smatio type the head lies lower down
over the sciatic foramen while 1n the anterior variety the
head of the femur can be seen and felt m Scarpa s triangle
wth the femoral veasels raised up over 1t

The diagnoss of a dwlocated hip 18 usually easy because
the deformity of mternal rotation with adduotion and
flexxon which 18 present m the common dorsal dislocation 18
not found with any fracture This deformity combined
with the shortemng of the lunb causes the ball of the great
toe of the affected side to rest on the dorsum of the foot of
the sound mde There is great pam, which 18 often out of
proportion to the degree of actual surgical shock which 18

t In the anteror dlocetion the foot 18 externally
nstead of internally rotated. It 18 advisable to have an
X ray exammation before reducing the dmlocation, both to
confirm the diagnosis and to determine the presence or
otherwise of any assocated fracture Not infrequently
the head of the femur breaks off & fragment of the rim of the
acetabulum as it slips out of the socket

Treatment Except where there is severe shock,
reduotion should be carned out immediately A full general

i
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anmsthetic s necemsary, and It is important that deep
anresthesia 18 obtained, as not only will fuilure to reduco
the dislocation oceur under light anwmsthesia, but the Iattor
has the reputation of beng dangerous when reducing
dislocations At least one or preferably, two assistanis
are necessary  Tho following mampulation is carred out
With the patient Iving on lna bach on a stretcher or mattress
placed on the floor onc assistant kneels on the round
mde and holds the pelvis securely with both handa so
that 1t does not move during the mampulation The
operator then flexes the hip and knee of the dislocated leg
holding the anklo with one hand and the lower part of the
thigh with the other, the hip is flexed fully and at the samo
time 13 adducted and mternally rotated  Then, by a process
of forwurd lifting and exrcumduction 1t 18 externally rotated
and abducted and brought down into the extended position,
abduction being mantaned until the last few degrees of
extension have been carned out  During the exrcumduction
and further movements it 18 sometimes noceasary to have o
wedge or preferably, tho fist of a second asmstant placed
underthegreat trochanter Thus acts 28a fulernm tolovertho
head over the posterior Lip of the acetabuluminto the jont

Tith anterfor dislocations the procedurs for reduction is
sumilar except that tho hip Is flexed 1n abduction and
external rotation it is then adducted and iternally
rotated and from this latter pomtion finally extended
After the dislocation has Dbeen reduced the patient 18
returned to bed with light traction on the leg i & slung
Thomas 8 splint  In about four weeks the splmt 1s removed
and active movements of the lup are encouraged n bed o
gradual resumption of weight bearing can be allowed after
six weeks

In the so-called irregular dislocations which are very
rare and m which the Y-shaped ligament of Bigelow 1s torn
the displacement 18 reduced by o manipulation which seoms
appropnate for the particular case The after treatment
must be moro prolonged than in the case of the regular
duslocations and 15 most safely carried out by fixing the
lup in plester of Paru in slight flexion and abduction for stx

na
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weeks  After this movements are commenced but weight-
bearing is not allowed for two and a half months from the
time of the accident

Fracture Dislocation

Fracture dislocations of the lup are of two main types—
those due to the head of the femur bewng driven inwards and

Fro 54 Fracture of scetabulum with central deslocation of the
hip. A blow on the great trochantar drives tho bead of the
fernur throcgh the acetabnlum into the pelvis. A subluva
tlan of this type is more commonly ween than a complets
dlslocation, the heed of the femmur remaining in contact with
part of the acetabalum,

caumng & fracture of the floor of the acetabnlum and those
where some part of the rmm of the acetabulum {5 broken off
The former is often spohen of as a central dislocation of
the hip but 1n the majorrty of cases 1t 15 a subluxation since
the head of the femur 18 not completely separated from
the articular surface of the acetabulum It 1s only rarely
that the head of the femur 13 driven nght through into the
cavity of the pelvis where it may be felt per rectum
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Fractures of the rim of the acotabulum are often asso
ciated with o posterior or antorior disloeation of tho hip
The head of the femur as it leaves its sochet breaks off a
part of tho rim  if this has not been dingnoacd by X rmys,
it may bo suspected 1f crepitus 1s felt as the dislocation of
the hip is reduced

Central dislocation or subluxation of the hip may be
caured by o fall on tho great trochanter or a sovero crushing

Fiz 85 Fractured of hip, with frugment detachsd from rim
of acetabulum,

acaident  Postersor fracture-dislocations aro often the
result of & motor car accident JIn a head-on crash the
victim's knee strikes the dashboard of lus own car and the
head of the femur 1s forced violently backwards
Treatment Central subluxation of the lup is treated
by susponding the pationt as desoribed abovo for a fracture
of the pelvis but the legs which must both be in Thomas =
sphints should be ebducted to about forty five degrees
As 1t may be necessary to have a pull of fifteen or twenty
pounds on the affected mde & pin ahould be put through
the tuberosity of the tibia as the skun will not pormit of this
emount of traction If the traction is sufficient to hold the
head of the femur so that it 18 in its correct pomtion and
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if this 18 maintained for at least mx weeks, & up jomnt with
much better funotion than might be expected will be
obtained When the patient gets up a well fitting weight~
bearing caliper splmt should be used for another three
months

In the other type after reduamg the dislocataon of the
hip in the ordmary way the limb ahould be immobilised for
six weeks traction being maintained by a weight of exght to
ten pounds on the limb

Complications Three important complications may
follow dislocation and fracture-dislocation of the mp The
sovatic nerve may be mjured by the displaced head of the
femur Traumatic myosihs oemficans of the gluteal muscles
may ocour and produce conmdersble lunrtation of mave-
ment As the result of damage to 1ts blood supply the head
of the famur may undergo arascular necroms  This causes
pamful stiffness of the joint and leads to osteo-arthritis



Ciarten XTI\
FRACTURES OF THE FLDMUR

(A) Fractures of the Upper End of the Femur
(1) Fracrunss oF THE NEOR
(2) PFR TROCIANTERIO FRACTURES
(3) SUD TROCIANTERIC FRACTURES
(4) FracToRES OF THE TROCHANTERS

(B) Fractures of the Shaft of the Feraur

(C) Fractures of the Lower End of the Femur
(1) SUPRA-COXDYLAR FRACTURES
(2) T smarEp FrRACTURES
(8) Fraorures OF oYE CovDYLE
(4) SEPARATION OF THE EPIrmysIs

(A) Fractures of the Upper End of the Femur

(1) Fraotures oF TiE NEOK From tumo to time the
nomenclature of fractures of the neok of the femur has been
changed Tho traditional names of intra-capsular and
extra~capsular are not strictly acourate because the capsule
covers the whole of the snteror surface of the neck but onlv
reaches about half way along tho posterior and thus the
fracture hine may be mtrm-capsular in front and extra-
capsular behund  Anyhow this differentiation has no chnieal
significance Tho only distinction necessary 1s between
fructures of the neck and per trochanterio fractures
Fractures of the neck Of the femur have sometimes been
divided into high or sub-capital frnctures and low or basal
fractures depending on the gituation of the fracture line in
the neck of the femur but it is far more important to notice
the displacement of the distal fragment which may be erther
adducted and externally rotated or abducted not rotated
at all but impacted Thus fraotures of the neck of the
femur may be “adduction fractures ’ or  abduction
fractures

3
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The adduclion fracture 18 the common fracture the
majority of patients are over gixty and women sre more
frequently affeoted It often ocours from o trivial accident

such a8 trippmg down a stair or over a carpet or falling down
on a slippery surface  The pationt is unable to rise from the

and the himb 18 useless The degree of shock Is
gauumlly much less than with a fracture of the shaft of the

rotation,

) antero-posterlor and laterel views. The fernur

demonstrate tho amount of oxtornal
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femur The leg liea In a position of oversion, and though
oceasionally there mny bo o considerablo degree of shortening
it 18 rarcly moro than ono nch  Tho history of tho accident
and appearanco of cxternal rotation of the limb are o
choractenstic that diagnosis is usually casy

Treatment Although there have been great improve
ments 1n the management and treatment of these cases in
recent years, o fracture of the nock of the fomur must always
bo looked upon as n very senous injury  Elderly patients
often succumb to some other condition such as pneumnonia
uremin or embolism It used to be noticed that non umon
was almost certain to occur, and because it was expected no
proper attempt was made to fix the fragments securely and
the expected result almost invanably followed With modern
treatment however bony union 1= obtained mn a high
percentage of the cases As soon as the diagnosis is made
the patient’s general condition particularly as regards the
chest and kidneys should be determined. If she 18 old
and very feeble and considered unsurtable for any form of
treatment no attempt 18 made to obtain bony union she
15 sat up In bed with her legs steadied between sandbags,
but is not allowed to remain in bed too long for fear of
becoming completely bedndden She may be taken out
in an invalid-chair or helped to walk with crutches

‘The more that is seen of the two chief modern methods of
treatment the more it 1s realised how well many old patients
stand radical treatment for a fracture of the neck of the
femur and in the mejority of patients bony union can be
obtained 1n thie type of even In patients over
soventy

The two methods of treatment 1n use at the present timo
are

(1) Rednotion of the fracture followed by immobilisation
in plaster

(2) The insertion of a Smith Petersen naijl

The second of thess methods 1a definutely preferred to the
first, as it: not only gives o greater likelihood of bony wmion
ocourring  but allows the patient more freedom than when
encased in plaster of Paris The shock and strain on the
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patient Ia not appreciably greater when a nalil is inserted
into the neok of the femur than when a plaster is put
on.

When the facilities or ability for putting mn & nail
are not avalsble then a plaster should be put on Also
when there 18 any local or general sepais & nail must not be
used

A word must be said about the use of X rays m the
treatment of fractures of the neck of the femur Although
sometmmes only an antero posterior view of the femoral neck
is taken, it 15 essential to have o lateral view if the pomtion
of the fragments following reduction is to be properly
ohecked An antero posterior view may be suffiment for
disgnostio purposes but i8 quite inadequate for telhng the
exnot relation of one fragment to another Stereoscopio
views 1n this region are & poor substitute

(1) Reduchon followed by Fizuiwon in Plaster This
method was desombed and advocated by Whitman. If the
petient 18 fit to stand an anmsthetioc which is necessary he
should be safely able to undergo the manipulation and
fixation m plaster

It 18 advisable to wait for twenty four hours after the
acoident before prooeeding with treatment Under a general
or spinal anwmsthetio the patient is placed on some form of
orthopsdio table and reduotion 18 carried out by making
powerful traction in the long axis of the hmb followed by
full abduction and internsl rotation Reduction 18 often
easer if the prooedure suggested by Leadbetter 18 adopted.
By his method traction 18 first exerted with the thigh flexed
to a mght angle at the hip joint and the knee bent The
Timb is thus lifted up rotated mwards and 18 abducted as the
leg 18 gradually allowed to ocome down to the extended
pomtion Provided X rays then ahow that the fragments are
1n posrtion the limb 1# 1immobilised in plaster A plaster hip
spioa 1s put on over dressmaker & wool whioh 13 used as
padding In order to steady the pelvis and lower part of the
trunk 1t 18 often advised that the oppomte leg as far as the
knee should be encased in plaster but this is not neceasary
if the plaater is carried well up on to the lower part of the
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chest on the sound slde  Tho kneo should ho shghtly
flexed, beenuse it is o more comfortablo position as well as
lelpmg to maintain the intornal rotation at the hip - Below,
the plaster should rencl to tho toes a1t is moro comfortable
if the foot 1 meluded thanf the plaster ends just above the
ankle Tho plaster should bo reinforeed across the lovel of
the hup jomnt anterforly and ncross the sacrum behind as
these nre the places where {t is most likely to break  Tho
best wnv to relnforco o plaster hip apicn is with slabs of
plaster rather than with metal or wooden strps  After a
few davs the patient may bo got out of bed and placed in o
semi-sitting position in o large armchawr or en a couch

")

Fra. 57 Thoe Smith Petersen Nail with central cannula. A
modification which I8 not alrays used is a pin which can be
pesnod through the bead of the nall into the cortex of the

shaft of the ferur and provides additional fixation,

Provided tho X rays show that the fragments are 1o good
positfon thus plaster should be left on for three months
When it is removed the patient is encouraged to practise
movements at the lup and knee of the two the knee is
often the moro stiff and pawnfuol. As scon aa the patient
has regained good muscular control of the lmb pro-
gressive welght bearing 18 permitted at first with the aid of
crutches

Many excollent results are obtained by thwis moethod of
treatment, and bony union with a good functional result
may be expected in about 60 per cent of cases

(2) The Imsertion of a Smuth Petsrsen Nail  Although
roany methods of immobilsing the fractured surfaces of t%a
head and neck of the femur had been previously suggested,
Smith Petersen produced a revolutionary change 1n the
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treatment of fractures of the neck of the femur by mtroduo
mg the three-flanged nail Tibial grafts beef bone and
1vory pegs metal sorews wires and nails had all been used
before but had all failed because they became loose an a
result of bane absorption round them and ceased to hold the
fracture seourely The triradste ehape of the Smith
Petersen nail ensures that although the channel in the bone
along which the nail has been nserted msy become enlarged
as a result of absorption its ghape remains unaltered and
oonsequently rotatory movement 18 elrnmated In addition
by making his nail of stamless stee] Smith Petersen
probably reduced the amount of absorption of bone which
ooourred

An 1mportant modification of the Smith Potersen nai
which has been introduced mmoce 1t8 mception 18 a hole
throughout rta length for the introduction of & gmdmg wire
The nail was onginally introduced by an open cperation m
which the hip joint was opened and the fracture exposed
This open operation 18 not used nowadays and the nail is
always introduoced through a small lateral inamon over the
shaft of the femur into the bone at the junction of the great
trochanter and the shaft Through this mcision a guide is
first put mto the bone and if antero-posterior and lateral
X rays show the podtion to be correct then the nail is
hammered into position along the gmde and the Iatter is
withdrawn Many techniques and peces of apparatus have
been devised for the correct placing of the gmde but as the
proper insertion of a Smith Petersen nail 15 a very specalised
provedure the details are not given m ths book

A Bmth Petersen nail holds the head very securely m
pomtion on the neck so that it 1 actually possible for weight
to be borne mmediately and for the patient to walk. This
18 however not advisable as after a short trme the head is
likely to move In the after treatment movements of the
p wth the help of a mamseuse should be started two weeks
after operation knee movements having been started
immediately after the operation The patient may sit up
m bed and at the end of four weeke st in a charr but
weight should not be taken on the Jeg for at least thres
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months  During the first month followmg tho operation

care must be taken to provent the leg becoming externally
rotated

Provided a Smith Petersen nail {s well placed and no

Fra. 5. Another fraoture of the nook of tho femur after rodustion and nafling.
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treatment of fractures of the neck of the femur by introduc

mg the three flanged nail. Tibial grafts beef bone and
ivory pegs metal screws wires and nails had all been used
before but had all farled because they became loose as a
result of bone absarption round them, and ceased to hold the
fracture securely The triradiate shape of the Smrth

Potersen nail ensures that although the channel in the bone
along which the nail has been inserted may become enlarged
a8 & result of absorption 1ts shape remains unaltered and
consequently rotatory movement 15 elmunated. In addition

by makmg his nal of stanless steel Smith Petersen
probably reduced the amount of absorption of bone which
oocurred.

An important modification of the Smuth Petersen nail
which has been introduced smce its mception 1s o hole
throughout 1ts length for the mtroduction of a gmdmg wire
The nail was originally mtroduced by an open operation m
which the hip jomt was opened and the frecture exposed
This open operation 18 not used nowadays and the nail 18
always mtroduced through a small Iateral incimon over the
ehaft of the femur mto the bone at the junction of the grest
trochanter and the shaft Through this inomon & guide is
first put into the bone and if antero-posterzor and lateral
X rays show the pomtion to be correct then the nail is
hammered mto pomtion along the gmde and the Iatter is
withdrawn. Many techmquea and pieces of apparatus have
been devised for the correct placing of the gmde but as the
proper msertion of & Smith Petersen nail 18 a very spemalised
procedure the details are not given m this book

A Bmith Petersen nsil holds the head very securely mn
pomtion on the neck so that it ia actually pomsible for weight
to be borne Immediately and for the patient to walk. This
18 however not adwisable as after a short tume the head is
likely to move In the after treatment movements of the
hip with the help of a masseuse should be started two weeks
after operation knee movements having been started
immediately after the operation The patient may sit up
m bed and at the end of four weeks et in a chawrr but
weight should not be taken on the leg for at least three
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Fio 50. Dor trochanteric fracture of the
formur Tho fracture runs

Fro 60 Fracturs shown in Fig 00 after
rednctlon.

of this shortening and the adduotion deformity the patient
wll walk with a very ugly lmp  As & result of comminution
there may be considerable splmtering at the janotion of the

neck and great troohanter and of the upper outer edge of
the shaft of the femur

obliquely from
to tho lesecr

tho reglon of tho groater
troohanter
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unusual complication ooours bony union will be obtamed
m most cases

In old unumited fractures of the neck of the femur the
Ime of treatment depends largely on the ocondition of the
patients If old and infirm they should be taunght to walk
about with the aid of sticks or crutches wrth those n
better condition but not fit for a big operation great help
may be obtained from wearing a Thomas s caliper sphnt
In fit subjects 1f the non umon 18 of fairly recent date and
the fragmenta are not showing undue rarefaction or scleroms
a Smith Petersen nail may be put i with a reasonable
chance of unlon ocourring

In other cases the choice Lies between

(a) Domg a subtrochanteric osteotomy followed by
abduction of the leg and

(b) Removing the femoral head rounding off the femoral
neck and moving the great trochanter further down
the ahaft

Abduchon fractnres are uncommon and since they are
mpaocted the patlent may to able to walk following the
injury The fracture does not require reduction and will
unite satasfactorlly if a plaster spica for the hp is apphed
but the insertion of & Smmth Petersen nail 18 a better method
of treatment

(2) PEr TROOHANTERIO FRACTURES The lme of frac
tore in these cases is somewhat vanable and commmntion
is often present The fracture runs down obliquely through
the great trochanter and reaches the inner side of the ahaft
at 1ts upper end 1n the region of the leeser trochanter It is
seon most frequently in old people though it may ocour at
any age

%‘reatment Depends on whether the fragments are dis
placed and on the degree of comminntron.

If there is any displacement the shaft of the femur is
adduoted and externally rotated Every effort should be
made to overcome this deformity because if the shaft of the
femur 18 allowed to unite to the neck in an adducted postion
there will be conmderable shortening of the imb Because
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down the affcoted leg and pushing the other upwards tho
pelvis is tilted and the injured limb becomes relatyy ely more
and more abducted although in fact tho legs remain parnllel
because the uninjured hmb adducts at its hip joint If the
legs aro locked in posmtion by o cross bar between the fect
none of tho paticnts motements will alter tho anglo of
abduction of the fractured limb or the angle of adduction of
the other Traction on the injured leg is muntawned by
counter pressuro against the sole of the foot of the well
leg  Onco the legs have been fixed in this manner the

Fio 6l. Photograph of the ** well eg " traction splint designed
by Roger Anderson. s

k)
patient can sit up and lie down because flexion and extension
at the ball end socket hip joint occur without altering the
angle of abduction and addaction which each mb makes
with the pelvis This abulity to sit and move comparatively
freely in bed is the great advantage which this method shares
with operative fixation in the treatment of these fractures
whllzh more often than not occur 1n the aged
practice a plaster cast is applied to the sound 1
includes the foot and extends I;Illova the knee The’ag s‘:ll:u:)l:'
the foot and the tibial tuberosittes will have to wathstand
pressure ro both must be well padded with felt A cast on
the Injured leg extends from the metatarsal heads to just

ro
]
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In & good many oases there 18 no displacement between
the proxmmal and distal fragments so that the angle whioh
the neck of the femur makes with the shaft remains un
altered. In these croumstances 1t 18 unneceesary to do
more than nurse the patient carefully in bed. After the
first few days he or she may be allowed to mt up in bed,
and after the first two weeks 1t is mafo to begin asmsted
exeroiges for the hip jomt and knee The position of the
fracture must be reviewed by X ray examination every
week for the first month in case some displacement haa
oocurred, but 1t 18 unusual for this to happen. At the end
of & month the fracture 18 usually firm enough for the
patient to be allowed to move about freely m bed and to
oontinue to exercise the hip and eepecially the knee Alost
of these fractures are united in eight weeks and the patient
can then get up with arutohes not putting weight on the
injured limb for a further month

In those cases in which there is adduction and external
rotation deformity but very little if any oomminution, the
mjury 15 treated on the same lmes as a fracture of the neck
of the femur After reduction of the displacement under
anmsthetic and with X ray control, a Smuth Petersen nail
18 mtroduced aaross the fracture line nto the neak of the
femur The techmque of wsertion is a little different A
longer pall is used and 1t 18 directed more obhquely but the
prmeiples of the method and the after treatment are the
same

If there 18 comminution as well as displacement a Smuth
Petersen nail will not hold in the fragments For this more
drfficult mtuation a specisl nafl has heen devised which has a
plate attached to the head at an angle The nail which 18 of
modifled Smith Petersen type 1s inserted in the usual way
this brings the plate 1 place on the onter surface of the
shaft of the femur down which 1t extends for two or three
inohes and to whioch 1t 18 secured by serews

In order to desl with these dificnit displaced or displaced
and oommmuted per troohanteric fractures by a non
operative method Roger Anderson evolved his  well leg
tragtion aplint  The prmaiple invoked is mmple By pulling
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lower end of the tibm on tho aflected mde and included in
tho cast Traction 1 oxerted by an ndjustable spring and
the legs are fastened together by a metal crosspieco

During treatment by tho  well leg  traction method the
postion of the fracture must bo frequently roviewed by
A

Thioo fractures may be slow in umting and are unlikely
to be firm in less than three months It 18 unfortunately
unpossible for the patient to carry out knee mo:ements
whle the splint is in position and stiffness 1s often trouble
some Regular static exercises for the quadriceps musclo
will go a long way to mitigate this complication.

(3) SuB TROCHAXTERIO FRACTURES The njury ocours at
the level of the lesser trochanter The fracture 18 oblique
and may run upwards from within outwards or downwards
from within outwards In both types of fracture the
deformity 1s one of adduoction of the lower fragment but
when the fracture line runs downwards from within out
wards the distal fragment may be drawn upwards to the
mner mde of the proximal fragment with progreesive
shortening of tho limb

Treatment In those cases where the shaft of the femur
is adducted but the fracture line runs upwards from withun
outwards the deformity can be reduced by abduction of the
Lmb under anwsthetic The fracture is quite stable and
the fragments can be maintamned in good pomtion by means
of a plaster double Hip spica which includes the foot on the
myured stde but extends only as far as the knee on the
opposite kmb _ Union will take place usually 1n about eight
weeks The plaster can then be removed £t knee exermses
but the bone will not be strong enough to take the weight
of the body for at least another month,

When the line of fracture runs downwards from within
outwards, at first there may not be any shortening but this
type of fracture is unstable and mmple immobilisation in
plaster will not suffice Traction on the limb 18 absolutely
essential to prevent a possble deformity or to correot
shortening and adduoction If already present The well leg
traction splint already desoribed in the treatment of per

o
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below the knee With the patient Iymg supme and, if
neocessary under anmethetio the fractured Limb is pulled
down and the uminjured pushed up untdl the required angle
of abduction has been achleved. The two oasts are then

Fig 61. Tha patlent with a per trochanterio frasture whoes
X rays are shown In Fig 56 and Fig 60 ahowing the well
leg " traction splint in nes,
socured to each other by bemt Kramer wire extending
transversely between the legs and joining the sole of each
foot Instead of Kramer wire the actual splint desorfbed by
Roger Anderson (see Fig 61) may be used. The metal mde
bars of this sphnt are mncorporated in the plaster cast on the
gound limb A Steinmanns pin is driven through the
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degreo of shock which Is ofton present with simplo closed
fractures of the shaft of tho femur Fractures of tho shaft
of the femur are associated with moro shock than fraotures
of any other bone 1n the body , the explanation for this may
bo that thero is cxtenmve injury to tho largo mass of
surrounding muscles and hemorrhage

On examination the thigh is very swollen and tense often
being twico the mzo of the sound side shortening which
may be as much as three or four inches 15 present  The
lumb distal to the fracture 1s oxternally rotated as is readily
seen by the foot lying over on its outer side  On rnising the
1mb abnormal mobility at the site of fracture 18 obvious
The disgnosts 18 usually easy from tho history and from the
pain and other mgns described above but it 18 not by any
means so easy to say at exactly what level the shaft s
broken though deformity may be present and abnormal
mobility demonstrated an error of five or six inches 1n the
level of fracture may easily be made It1is therefore always
a wse precaution to have a skiagram taken of the whole
length of the shaft of the femur

Though the displacement of the fragments largely depends
on the direction of the fracturing force, the characterstio
displacements of froctures at three different levels 1n the
shaft will be mentioned With fractures in the upper third
the proximal fragment 1s flexed abducted and everted by
the muscles attached to the trochanters so that the
distal fragment lies behind it With a fracture just below
the middle of the shaft the proximal fragment is often found
tobeadducted This 18 dus to the pull of the ndductors and
if not present at first this doformity is likely to ooour when
traction 18 made on the imb for then that side of the pelvis
is tilted downwards so that the mp ls abducted thus
causing greater tension on the adductors This will be
referred to again under ireatment but it will be obvious at
thus stage that if the pelvis is kept level by traction being
made on the sound as well as on the fractured leg the pull
of the adductors is not likely to be 80 great In the lower
third of the femur the chief deformuty is one of flexion of the
distal fragment so that the lower end of the proximal



198 FRACTURES AND DISLOCATIONS

trochanterio fracturee 18 very satisfaotory for the unstable
sub trochanterio fractures

The unstable fractures take longer to unite than the stable
type Union is unlikely to be present in less than three
months and it may be four months before walking can be
allowed without crutohes

Well leg  traction is the method of choice for all sub-

trochanteno fractures 1n old people

In describmng the treatment of per troohanterio and sub-
trochanteric freotures the Thomas splint has not been
mentioned. This splint was not designed for the treatment
of fractures of the femur ocourrmg near the hip joint and 1t
18 quts ineffective for this purpose

(4) (a) FRACTURES OF THE GREAT TROCHANTER. The great
trochanter alone 18 not often fractured though as & rare
acoident in young people it has been known to be separated.
The great trochanter 1 1nvolved in trans trochanterfo
fractures and 1t may be broadened in extra capeular fractures
of the neck of the femur when the latter is impaoted into 1t

(4) (b) FracTURES OF THE Lrsser TROCHANTEE By the
muscular pull of the psoas the lesser troohanter may be
separated and pulled upwards This oondition is usually
seen only in young persons before the lesser trochanter has
united with the shaft Although the separated fragment
cannot be repleced perfeotly by manipulation open opers
t1on 18 not required as by treating the patient with the hip
in full fledon for a fortmght and then allowing gradual
extension & perfect functional result is obtained Vigorous
games should be prohibited for two months

(B) Fractures of the Shaft of the Femur

The shaft of the femur may be fractured in any part of
1ts length by an mjury which may be direct or indirect In
the former the fracture 1s usually transverse while in the
Iatter 1t is oblique or spmal. The fracture is often commi
nuted, but very rarely impacted Associated nerve injuries
are uncommon and 1n clvil practice the majority of cases are
closed fractures

Due regard must always be pald to the oonsiderable



FRACTURES OF THE FEMUR 100

enbed a patlent with a fracturo of the shaft of tho femur
mny bo transported for some distanco without fear of further
damage being dono to the leg and without further increasing
tho shoch It 18 not advisable to continue this tomporary
splintang for moro than & fow hours in case damage to tho
foot may result from pressuro

Only In oxceptional circumstances is a fraoture of the
femur immobihsed by any other means than continuous
traction As soon as possiblo after tho accldent tho fracture
should bo reduced and put up with traction

The principles of all the methods of treatment of Tractures
of the femur by traction are the same Many modifications
in the application of the prinoiples and in the actual splints
used have been tried. Traction may be obtamned either
from the skin or dircctly from the bono  Except 1n children,
or where local or general sepsis is present skeletal traction
18 to be preferred to a continuous pull on the skin particularly
if & weight of over twelve pounds 1 used With children
such a weight 15 not needed and skin traction m satmfactory
with ekelotal traction in childron there is danger of injunng
epiphyses and outting through the soft bone In adults
skeletal traction may be obtained by pins or wires A strong
Ste:nmann’s pin driven nght through the bone has the
advantage that it remains sooure will not come out and
will not bend A Kirschner wire has the advantage that 1t
makes a smaller hole than a pim but has the disndvantages
that a special dnll is required for 1ts mntroduction & strainer
to keep the wire taut {8 necessary and it is not unknown for
o wire to break Pins and wires have entirely replaced the
use of ice tong calipers

To obtain traction on a fractured femur & pin may be
passed through the tubercle of the tibia Some surgeons
pass the pin through the lower end of the femur about three-
quarters of an inch above and anterior to the adduotor
tubercle  When the latter mtuation is used it may be an
advantage that a more secure and direct hold 18 obtained
on the distal fragment but many dislike putting the pin
here because of the danger of Injuring the lateral expansions
of the synovial membrane of the knee joint if the pmn is too
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fragment as the result of the overlapping often lies directly
in front of 1t The deformity is maintained by the pull of
the gastrocnemu

Treatment With all fractures first-aid treatment i
mmportant but 1n none 18 1t more 8o than with fractures of
the femur Shock 18 always prominent and must be treated
immedintely and if proper first-aid splinting of the fracture
18 not carned out shock will be greatly aggravated by pamn
and by farther mjury to the soft 1ssues

The best fimt a1d method for transport of a patient with
& fractured femur requires & Thomas & gplmt with a rather
large ring a stout skewer a support for firing the splint to
the stretcher as well as a supply of bandages eto The
patient s clothes are not removed, nor 18 s boot the hmb
is Lifted, not by placing hands under the fracture but by
pulling powerfully on the ankle so that the limb is extended
sufficently to prevent angulation at the fracture as jt m
Lfted The large ringed Thomas s splint 1s slipped over the
boot and pulled up over the trousers so that 1t comes well
up to the mschial tuberosity It is necessary to maintan
traction while the patient s transported, and many ways
have been devised for doing this  If the patient has a large
strong well fitting boot the most satisfactory method 1s to
push a strong shewer through the instep of the boot so that
it goes between the eole and the upper Cords are then
attached to each end of the skewer and tied firmly over the
end of the sphnt by this means the pnll is distributed
fairly evenly over the foot by the boot and s not so likely to
cause pressure sores as some other methods The whole
length of the thigh and calf must be supported behind by
slings and bandages which pass from one mde-bar of the splint
to the other these are best fixed bv safety pins A large
enarcling bandage further secures the leg to the splint
Counter traction is made against the 1achial tuberomty but
a large ring may ride up so that it rests against the pubio
bone over which a pad should be placed With the femur
thus extended the pain disappears and 1t remains only to
secure the splint to the stretcher With the administration
of a quarter of a grain of morphia and the leg fixed as des
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a foot picco may bo attached to the kneo flexion 1ron or
the foot may bo supported from a pulley and weight by
two strips of adhesive strapping, one along the sole and up
behind the heel and tho other on the dorsum of the foot,
both are sccured by clastoplast around tho foot  With this
method of fixation the patient is able to move the foot and
ankle freely, but at the same time foot-drop is provented
The knee 1s kept flexed becouse it is uncomfortable if 1t
remains absolutely atraight for any length of time  but the
degree of flexion will vary according to the level of the
fracture and the nature of the displacoment of the fragments
Tho position of the hip differs also according to the level of
the fracture and the direction of the displacement this
immediately leads to the disputed question of whether the
sound leg shonld be abducted in a Thoinas s splint or not
With & fracture in the upper third of the shaft of the femur
where the proximal fragment is flexed abducted and some
what externally rotated it is necessary according to the
first rules of the treatment of fractures to put the limb se
tho distal fragment 1n the same position of abduction and
fleion Becauso the proximal fragment is abducted by
muscles it does not matter 1n what pomtion the pelvis 1,
provided the two fragments of the femur are in proper
alignment so that 1t 13 not necessary to immobilse tho
sound leg in the case of fractures of the upper third of the
shaft of the femur

With fractures in the middle third or at the junction
between this and the lower third the proximal fragment les
midway between abduction and adduction but may be
slightly flexed In which case the distal fragment must be
put in alignment 1 ¢ with the leg stralght down the bed
When traction 18 applied to one leg in this position the pull
causes the pelvia on that mde to be tilted downwards this
means that the hip is abducted and the adductor muscles
are stretched and the latter sometimes causs the proxamal
fragment to be adducted If this §s not corrected and union
takes pl;‘hcehin thhbeposltlon e:;n awkward deformity will
oceur may prevented either (a) by arran a
lateral pull or push to correct the inward f:lilplzcementgt?;%he
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far forward or of mjuring the popliteal vessels if it is too
far back A pin put throngh the tubercle of the tibia is not
likely to damage important vessels or nerves The objection
that the ligaments of the knee joint are stretched by traction
on the tubercle of the tibia with a fractured femur 18 not borne
ont either in prastioe or in theory A cartain degree of stiff
ness of the knee rather than a Joosening from stretching of
ligaments is found also & moment s consideration makes it
obvious thet there 1s little tendency to drag the tibia
away from the distal fragment of the femur since the shaft
of the femur Is fractured and all the muscles of the thigh,
except the adductors longns and brevis are attached either
directly or indirectly to the tibia and fibula and not to the
distal half of the femur
Techmgue of applynng Traction 'The patient 18 glven a
general angsthetio and when he is unconscious the troussrs
are removed and the whole leg thoroughly clesned, A
Thomas 8 splmt is then slid up over the leg jts rmg need
not fit tightly, but & very large ring 18 moonvement The
next step ia to insert a Steinmann s pin or Kirschner wire
through the tibia at the level of the tuberomty this must
always be done with careful aseptic precautions The akin
18 cleaned and painted with antmeptic and the operator
must wear mask, gown and gloves A stirrup is fixed to the
pin and from this & oord runs over o pulley to & twenty
pound weight both ends of the Thomass splnt are
suspended from an overhead beam and a knee-flaxion
peco 1s added and fixed 8o as to hold the knee at an
angle of about 160 degrees the foot of the bed is rased
vabout_twelve jnches Two further pomts must not be
neglected  with a leg secured thus i & Thomass splmt
there 1s nothing to prevent the splint from shding down
the log so that the rmg is some distance from the ischisl
tuberoaity this is very easily prevented by a short piece
of oord which runs from the stirrup of the Steinmann s
pin to the end of the Thomass splint This in ro way
interferes with the mechanics of the traction, and, though
not always necossary 1s a wise precaution against
of the sphint  The foot must be supported in some way
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oxperienced sister If the fracturo has been treated ns
described with the knee bent it is particularly important to
regain the power and full range of extension at tho kneo
jomnt before inereasing the rango of flexion

The leg should bo kept on the Thomas s plint until the
fracture as shown by clinfeal and X my examinations, has
united. Judging by theso Is o matter of experience but if
1 doubt it 18 better to leave the fracturo up a week or two
longer bocauso if token down too soon deformity may
recur A long oblique fracture 15 usually sufficiently united
to remove the splint and allow the patient to kick the leg
about in bed mn ten weeks whereas with a transverse
fracture twelve or more weoks may bo required

After a fracture of the femur has been treated tho kmee is
likely to be strff—at least, for a time  As alroady described
knes movements are commenced at the end of the sixth
week but 1t 18 most important to see that when the pationt
18 walking about lmee movements aro contmued four times
s day Quadriceps exercises are necessary throughout the
whole period of treatment

Occaslonally a well fitting caliper splint may be necessary
It must be emphamsed that a caliper splmt 15 worse than use
less of it does not fit properly and really take the patient’s
weight off theleg  The caliper should be half an inch longer
than the leg so that when the ring of the splint is firm against
the schial tuberomty the patient s own heelis defimtely sopar
ated from the heel of the boot  The length of time necessary
for wearlng a calipor splint is dependent on the patient a age
and weight as well as on the type of fracture—whether oblique
transverse comminuted, open, etc  Up to nine months is
a ugual length of time for the sphnt to be worn but four to
gx months is often sufficlent 1n young adults with an
oblique fracture

Treatment of Fracture of the Shaft of the Femur 1n Children
Over the age of mx or a little younger if the child is big
treatment ia similar to that in an adult But it is usually
easier bocause many of the fractures are exther green-stick
or with but httle displacement and often oblique Treat
ment Is also eamer because the power of the muscles is so
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proximal fragment, or (5) by applymg traction to the sound
limb The latter will correct tilting of the pelvis and thus
relax the adductors and it is sometimes striking how the
bones will come easily into alignment Therefore with
fractures in the region of the junction between the middle
and lower thirds of the shaft 1t 18 usually advisable to put
the sound leg 1n 8 Thomas s splmt and apply slan traction
with about twelve pounds weight If there 18 any backward
displacement of tho distal fragment this may be corrected,
once the leg has boen pulled down to its full length, by
flexing the knee a little more or by suitable padding

To correct the posterior displacement of the distal frag
ment in fractures of the lower third of the femur 1t may be
necessary to flex the knee further after traction has been
applied. If this 13 not suocceeaful the deformity may be
overcome by making the point of flexion in the sphnt three
or four inches higher up than the knee this is easily done
by sliding the knee floxing iron upwards on the main
splmt and by plaomg & large pad under the site of fracture

If dwplacement is hot completely corrected when the
Thomas s splmt is put on, 1t must be seen that proper
reduction of the deformuty is obtained as soon as possible
and always wathmn seven days of the injury This must be
controlled by X rays and films should be taken daily until
& satisfaotory position 1s obtained.

From the beginning the patient is encouraged to move his
ankle foot and toes several times a day and to contract his
quadricep musclea The leg splint cords and pulleys must
all be inspected daily The leg should be measured each day
to see that shortening has not recurred, or on the other hand
that 1t has not been pulled out too far sliagrams should be
taken weekly In the first weeks of treating a fractured
femur a great deal of close personal supervision is required.
If all has gone well union of the fracture will be firm enough
by the end of six weeks after reduction for movements of
the knee to be allowed The pin is removed and replaced by
strapping extenslon applied to theleg  this permits active
flexzon and extenson exercises for the knes to be carried out
four times a day under the supervision of a masseuse or
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fragment The lower ond of the prosimal fragment may
appear as a bony prominenco just above tho patelln

Treatment This may be ono of tho moat difftoult of
fractures to reduce, but overy offort must be made to obtain
n good position or severe crippling will result  With the
musclea fully relaxed under nnwmsthema it i sometimes
possiblo to reduce the fracture by manusl traction and
manipulation  Occasionally the fmgments will lock together
80 that displacement does not tend to rocur , but more often
they alide apart and 1t is necessary to maintain continuous
traction by & pin through the tubercle of the tibia with the
leg suspended in & Thomas’s splint (see Fractures of the
Shaft of the Femur page 102) The kneo should be flexed
at an angle of about 135 degrees A Braun s splint may
often be ueed with advantage in the treatment of this
fracture Union ocours readily as is the rule with fractures
at the ends of long bones and traction can often bo removed
at the end of four weeks and the leg taken down after aix

(2) T-szarep FraorurRE  Thus is a further degree of the
supra-condylar fracture the lower end of the shaft of the
femur being driven down and separating the condyles from
eech other The displacemsnt may be slight or the condyles
may be separated far apart with the lower end of the shaft
between them. There is always considerable effusion of
blood 1nto the knee jomt and injury to the main veasels’
and nerves may ooour

Treatment When there 1 httle or no displacement the
leg should be immobilised 1n a Thomas s splint with the knee
floxed at about 135 degrees If there is much dmplacement
it will be found diffloult to reduce the fraoture, if so the
leg is placed in a Thomas s splint and, by & pin through the
tubarcle of the tibia & weight of thirty or forty pounds 1s
attached If the knoe is distended with blood 1t should be
sapirated In twelve to twenty four hours the limb will
probably be pulled out to its full langth, when the separated
condyles must be pressed together and the weight reduced
This may be done manually or, if suffoient power cannot be
obtained by the hands a plece of felt should be placed at
each side of the condyles and the two compressed together
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much less It is possible to obtan a sufficient pull by akin
traction i children and 1t is always to be preferred to skelotal
traction, which may be dangerous If thela

1t is unwise to put a pin or wire through the lower end of the
fomur the tuberomty of the tibla 18 to be preferred.

In younger children it 1s better to use a  gallows splint
Both legs are fixed in the ‘gallows which holds the legs
suspended vertically in the air with the hips flexed to a right
angle Adheeve strapping extension 1s applied to both legs
and the strapping fixed to & wooden stirrup which 1s attached
to the horzontal bar of the ‘gallows’ by a cord. The
cords from each leg may be fixed either mgidly or over
pulleys to weights In either case they are so arranged that
the buttocks are just ramed off the bed Children soon get
acoustomed to and appear comfortable 1n, this position
and the nursing 13 made easy The fracture in nearly all
cases will be found to reduce itself and remamn m good
pomtion. After four to mx weeks union is ususlly strong
enough to allow the child to kick about m bed and by the
end of eight weeks provided X rays show well-defined
callus, 1t s safe to lot the child walk writhout any splint

Fractures of the femur without displacement mn young
children are often effectrvely treated by means of a plaster
double hip spica  The plaster wmcludes the whole of the
affeoted Iimb

(C) Fractures of the Lower End of the Femur

(1) SUFRA-CONDYLABR FrAOTURES The Line of fracture
is approximately transverse immediately above the con
dyles 1n the region of the adductor tubercle The distal
fragment 1 displaced behmd the lower end of the proxumal
fragment and tilted backwards This dwplacement 18
mamly due to the direction of the fracturing force but
partly to the pull of the gastrocnemn which flex the
soparated distal end of the femur on the tibia Careful
observation of the condition of the circulation 1n the distal
part of the Iimb should be made because the popliteal
versels are sometimes compressed by the displaced distal
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plaster is contrn indieated a Thomas s splint with a Internl
band holding tho kneo 1n the corrected position may be used
Aftor six weoks tho plastor is removed kneo movements are
begun and o caliper splint 18 fitted Tt 15 essential to have a
strap at tho hneo to hold the latter in the correct position to
prevent upward pressure on the fractured fomoral condylo—
eg with a fracture of tho external condyle the strap must
pull the knee towards the iron on the cuter mde  The eahiper
ahould be worn for six months Upward displacement is
more likely to occur, and is more troublesome with a fracture
of the outer than of the inner condyle and the resulting
deformity of the former, 1. knoch knee 18 more disabling
than a bow leg

Provided eatisfactory reduction of the fracture has been
effected good function of tho knee jomnt both as regards
movement and stability should follow

Occasionally reduction by this method 18 not successful
and it may be necessary to expose the fracture by open
operation The incision should be kept fairly well posterior
on the inner or outer side as the case may be the fragment
expoeed and levered into peattaion and, if neceseary fixed
with a long screw A sorew will not hold 1t absolutely
seourely and as much caro must be taken to prevent a
recurrence of the displacement as 1n the cases treated only
by manipulative methods

(4) BeparaTION OF THE EPrrHYsis  Separation of the
epiphysis at the lower end of the femur though uncommon
may result from a direot or indirect Injury it bas been
recorded as having ocourred during manfpulation of the knee
for joint stiffiness The displacement 1s the opposite to that
which ocours in & supra-condylar fracture the epiphysis
being displaced forwards In sovere cases the lower end of
the proxxmal fragment projects into the popliteal fossa and
may press on and interfers with the ciroulation in the
popliteal veasels it is therefore always important to note
the condition of the cironlation in the distal part of the limb

Treatment Under an anmsthetio the epiphysis is mani
pulated back into correct alignment If 1t should not be
possible by ordinary manual manipulation, it may be of help
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with a clamp A special compresson clamp 18 obtamable
for use in fracture work but an ordmary carpenter’s wooden
clamp 18 equally effective and costs but a fow shillngs It
is not safe to continue the clamp pressure and if the
condyles show a tendency to separate a firm bandage over
wool or a few turns of elastoplast will be sufiment to hold
them together Gentle controlled, active movements may be
begun after mx weehs and in eight to ten weeks the hmb
may be removed from the splint A weight bearing ealiper
sphnt will be necessary for about mx months The end
result depends largely on the acouracy of the reduction but
1n most cases there is imitation of flexion to about 80 degrees

(8) Fraotures or OFE CoNDYLE. Either condyle may be
soparated and the fracture as a rule yuns obliquely npwards
from the intercondylar notch to the inner or outer mde of
the femur as the case may be

Displacement 15 always upwards and if this is not com
pletely corrected a genu valgum or varum will result

The outer condyle of the femur is a common stuation
for a bemgn gant cell tumour (osteoclastoma) On &
number of occamons a pathological fracture has been seen
through the outer condyle which was the site of such &
tamour The true state of affaurs may be overlooked at first
and treatment undertaken for the fracture while the tumour
oontinues to increase in mze

Treatment. It 1s emential to correct completely the
upward displacement of the separated condyle Under a
general anesthetic and with the knee straight any upward
displacement of the condyle is corrected by abducting or
adducting the tibia on the femur dependmg upon whether 1t
15 the mner or the outer condyle that is separated This
movement of the tibis will drag the condyle down Into
position through the pull of the corresponding collateral
Lgament It i so important to correct the dmsplacement
fully and over-correction 16 80 unlikely to ocour that It is
udrisnbla to fix the Lmb with the tibia slightly over-corrected
1 relation to the femur The best method is to fix the leg
inaplute.rmtaxte.ndh]gfmmthatoestothegmin. i3
there s any Injury to the skin or if for any other reason
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FRACTURES OF THE PATELLA AND DISLOCATIONS
OF THE KNEE

Fractures of the Patella

THE patells is most commonly fractured by indirect
violence due to muscular pull though occamonally from a
durect blow on the bone

As a person stumbles forward the quadrncops gives n

F1 63 Fractured pctalh. Typleal transtetes fracturs of the
patells with separaticn proximal fragment fs

up by the quadriceps muscls, drmmn

L8 00 >
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to have an asmstant puling firmly on the Lmb so as to
separate the epiphyxis from the lower end of the shaft, and
then by the aid of a wedge under the lower part of the
shaft the epiphysis can usually be replaced. There is &
Lability for the epiphysis to shp forwards again, and this
best prevented by immobilisation of the leg with the knee
flexed to about 90 degrees A Thomas s splint or plaster of
Pars cast can be used and unless there 15 any anxiety abont
the skin or the circulation of the imb the latter is prefer
able the plaster should reach from the toes to the groin.
After four weeks the plaster should be removed and the
knee gradually straightened. X rays should be taken to
make sure that displacement does not recur At first 1t is
rather stiff but in a few days full extenmon can usually be
obtamned At the end of mx weeks the patient is allowed to
walk.

Provided reduction of the deformity is satisfactory, there
should be a perfect functional result the initial staffness of
the knee soon wears off and there is rarely any mterference
with growth of the bone
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which 18 almost nvariably found between the fragmonts
and to fix the fragments in appostion

(2) To reparr the lateral oxpanaions of the quadriceps

A great varoty of methods of fixing the bhone has heon
employed—silk catgut wire kangaroo tendon and fascin lata
have all been used A simple and very satisfactory operntion
for suturing o fractured patella s ns follows  An inewmon
starting about an inch below and to the inner sido of the
patella sweeping across i front of the ligamentum patelle
and up the outer aide of the thigh for about ten inches, is
made & flap is then turned up exposing both fragments of
the patella and on the outer side of the thigh the fasca lata
18 exposed  The flap of aponeuross of the quadnceps 18 Lifted
out from Dbetween the two fragments and all blood dlot
removed from the jomnt whioh is widely open A strip of
fascia lata about mine inches long and one-third of an mch
wide is cut but is left attached to the tibia below this strip
18 then mads to enarcle the patella This is eamly done by
pasung a fairly sharp parr of artery forceps from the medial
to the lateral side through the quadriceps tendon immediately
above the patella The strp 18 sewzed by the forceps and
pulled through the tendon. A foroepe js then passed through
the ligamentum patells from without inwards immediately
below the patella and the sixip of fasca lata is grasped and
pulled through, The fragments of the patella are adjusted
w position and the strip of fascws encrreling 1t drawn tight
and stitched to itself with fine silk at a pomnt a short distance
above the tibin The aponeuroms of the quadriceps should
then be stitched down with catgut and the lateral expanmons
of the capsuls of the jomt which are usually torn must also
be seourely sutured The akin 18 then closed

Afterreatment  The leg 1 put m & padded plaster for
ten days when the stitches are removed and the leg from the
ankle to the groin is immobilmed in & well fitting unpadded
plaster cast  This should be kept on for a month after the
operation but the patient may walk about At the end of
that time the plaster cast is replaced by a plaster or metal
back splmt which 18 worn for another month but during this
time active movements of the knee preferably under the

r
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sudden contraction, and with the knee partly flexed the
patella breaks acroes 1ts middle and the quadricepe expan
sion 18 torn across the leg then gives way and as the
knee bends the fragments are pulled further apart This 18
the mechamsm of the common transverse fracture of the
patella with separation When the patells recesves a drrect
blow the fracture 15 1regular and if the Ines of fracture are
radiating 18 described as stellate there 18 wsually httle or
no displacement In some cases the aponeuroms of the
quadriceps 18 not torn and there 18 then little or no separation
of the fragments of the patella The patrent may then bo
able to extend hus knee and even be able to walk A patient
has been known to fimsh a game of football with a transverse
fracture of the patella without separatzon

Except m the case of fractures of the mfenor part of the
patella, the knee jomt is always involved and a hemarthrosis
results Open fractures of the patells are not as common as
might be expected but are of necessity serious becauss the
knee jomt 18 opened

The diagnoms of a fracture of the patella is obvious when
there 18 separation of the fragments because a gap in the
bone 18 eamly felt VWhen there 18 no separation the diagnosis
rests mawnly on an X ray exammation, but care must be
taken not to mistake a congemitally separated part of the
petella for a fracture (Fig 2) An X ray of the other leg
will eettle any doubt for this abnormality is usually bilateral.

Treatment A fracture of the patella 18 one for which an
open operation 1 the rule When, however the fracture 1
stellate or transverse and without displacement no operation
18 necessary Instead, the leg 18 immobilised in & plaster of
Pars cast which extends from the ankle to the groin and the
petaent 18 allowed to walk after the first few days With a
Iarge hwmarthrosis it 1 often best to put a compression
bandage firmly round the knee for about a week, 1n order to
get rid of the ewelling before putting on the plaster

In the common transverse fracture with scparation opera
tion 18 indicated except 1n old or feeblo subjects There are
two main sims of the operation

(1) To remove the flap of aponenross of the quadriceps
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Tn thoso cases whero thero has beon separation of the
fragments and conservativo trentment is employed fibrous
union 18 likely to result partly beenuso thero is a gap botiween
tho bones and partly becauso o flap of aponeuross lies
between the fragments Fibrous unlon may, if it is close,
give as good a functional result as urion by bone but there
1 always a liabilty for the fibrous twssuo to stretch so that
the gap gradually increases and may come to be an inch or
more this leads to loss of power of extension of the kneo
In young subjects with bony union 1n good position a perfect
functional result should occur but in those who are older
and particularly in those linble to rheumatsm some
ltmitation of movement perhaps with pain is likely to occur
and definite arthntio changes may supervene

Ostec-arthritis is likely to develop when there is some
wregulanty m the articular surface of the patella Even by
a most, careful opoen reduction it is often impossible to restore
a completely regular posterior surface and this is one of the
reasons why complete exocision of the patelln is often
preferred to suture

Dislocations of the Knee

Although the knee jomt 1 very insecurely constructed so
far as the bony surfaces are conoerned yet a dislocation of
the jomnt is a rarity The oruaate and collateral igaments
as well as the hgamentum patelim and posterior Ligament
are exceedingly strong  Sprawmns mvolving theso Ligaments
particularly the internal lateral, are very common but the
unjted strength of all theso ligaments i3 great and prevents
dislocation  When fores is applied to the knes & fracture Is
more likely to occur
ﬁr;tl‘reemeut Conservative treatment should be tred

The tibia and femur are put m alignment a
immobilised 1n plaster for six to elghfmwg;x Movame:t(:
are then begun and vigorous quadriceps treatment is con
tinued as the strength and stability of the knee depend so
much on the condition of this muscle If the knee 15 then
very unstablo an arthrodesis of the joint 18 the only treatment
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control of a phymotherapist are allowed and faradism to the
quadriceps 18 carmied out This rather long period of
immobilisation 16 advisable because although at the end of
one manth uryon mught be sufficiently strong to allow mmple
wallang 1t wonld not be firm enough to withstand the stram
of an unforeseen fall At the end of two months 1t should be
possible to flex the knee almost to & right angle With use
the range of movements increases greatly and except n old
or arthnitic subjects should beoome full. Some patients
continue to complan of pain or weakmess 1n the knee the
former 18 sometimes due to arthntis and both may be due
to weaskness of the quadriceps This weakness of the
quadriceps 15 8 common cause of permstent dssbility after
all Injuries to the knee yomt and must not be overlooked

In the last few years the operation of excison of the
patella 1n cases of fracture has been practised, baving been
mtroduced by Brooke The fragments are exposed by a
smtable curved inasion and all bone is removed. The
aponsuross and capeule of the jont are then carefully
sutured snd the lmb splmted m a msnner smmilar to that
desaribed above The strength of the knee is as good 83
when the patella has been wired and osteo-arthritis appears
to be less likely to ocour

The operation has not been practised for s suffiment
number of years to ensble one to pronounce a final verdiot
on its merits but 1t is partioularly mndicated 1 open or
commmuted fractures of the patells and where there I8 any
osteo-arthritis

In those persons 1 whom an open operstion 1s oontra
mdicated although there 18 soparation, an effort should be
made to approximate the fragments by msmpulation A
wooden back splint 18 applisd and the fragments of the
patella held together by several turns of adhesve strapping
which are placed obhiquely so that some hold the upper
fragment down while others draw up the lower fragment
The after treatment 1s the same as when an open operstion
has been performed but the results are not usually so good

Results  After operation, provided the fragments have
been fixed in close appomtion bony unmion ususlly ocours
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FRACTURES OF THE TIBIA AND FIBULA

(1) Fractures of the Upper End of the Tibla

(a) FRACTURES OF THE BPINE OF THE TIBIA

(b) Fracrures or THE ExrnrRNAL CONDYLE

(¢) FRACTURES OF THE INTERNAL CONDYLE

(d) CosyMNUTED FRACTURES INVOLVING THE UPPER EXD
OF THE SAAFT

(2) Fractures of the Shaft of the Tibia
(3) Fractures of the Fibula
(4) Fractures of the Shafts of the Tibla and Fibula

(1) Fractures of the Upper End of the Tibla

(a) Fraorures or TEE SpiNB ofF THE Tmera The com
monest fracture involving the spine of tho tabia is caused by
avulsion of a fragment of hone by the anterior cruciato
bgament The ligament 1s attached to a portion of the
Intercondylold surface of the upper end of the tibia 1mme-
diately 1n front of the spine The fracture therefore conmsts
of a separation of o fragment of tibia 1mmediately anterior
to the spine and only involves a small portion of the front
of the gpine itself A very unusual fracture 18 separation of
tho spme itself this occurs possibly as the result of ane of
the condyles of the femur striking agonst it

The smgns and symptoms of the common fracture of the
tibal spine are fairly characteristic the diagnoais 18 made
on the history of an injury to the joint (uswally a blow on
the lower end of the femur with the knee sem: flexod) the
presence of a hemarthrosis and by finding & bony block to
full extension An X ray examination confirms the dlagnosis

Treatment A general anmsthetic is required and the
jount if filled with blood, 18 aspirated Tt is then fully
and forably extended, as this movement is bemg carried

s
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Likely to be effective in reducing disablement Reconstruc
tion of the bgaments with tendon or fasma lata 1s only
temporarily successfnl

Dislocation of the knee is & very serons injury and a full
return of function cannot be anticipated, but the functional
result, provided the quadriceps is really strong is often very
much botter than might be expected

A duslocation of the patells i a very troublesome con
dition  Genu valgum predwsposes to it and the patella
alwaye dislocates laterally so that it lies on the outer mde
of the lateral condyle of the femur The condition 18 more
common 1 women and js liable to recur By extending the
knee tho bane can eamly be pushed back into pomtion
this is usually done by the patient or her friends If disloca
tion occurs frequently an operation for re-aligning the patella
and ligamentum patellm must be carried out



FRACTURES OF THE TIBIA AND FIBULA 217

corrected, and 1t is & wiso precaution when fixing the leg in
plaster to put the kneo n a shghtly over-corrected posmtion
1¢ one of genu varum  If there is no displacoment the Ieg
is immobilieed 10 A plaster cast 1n this position

When there s downward displacement or broadening of

the bone a general anmsthetic 18 piven and the tibla 1w
adduoted on the femur This moverent oauses a correction
of the downward displacement because the capsule on the
outer side of the jomt holds the depressed fragment of tibia
m close relation to the femur as the rest of the tibla s
adducted If an immediate X ray examnation ghows the
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out a bony obstruction will probably be felt, but with some
pressure 1t is overcome, and this actual movement peems to
cause the femmur to puah the separated fragment of the tibia
back mto position The knes i8 then fixed in full extenmon
by & plaster cast extending from the grom to mmmediately
above the ankle and after a few days the patient 18 allowed
to get about on crutches but waght bearing should not be
allowed for four weeks The cast ahould be left on for eight
weeks after which movements of the knee may be begun
but no great stram should be put on the knee at first

If early reduction has not been secured the space between
the elevated fragment and the upper end of the tibis becomes
filled with callua and it 18 usually mpossiblo to reduce the
fracture by forcible manrpulation Unless something m
done the patient 18 left with a permanent limitation of
extension at the knce In this case 1t 18 best to open the
jomnt and expose the fracture Sometumes 1t will be possible
to remove the projectmg fragment if it 15 small and if the
attachment of the antenior cruciate higament can be pre-
served but when the fragment 18 & large one 1t 18 preferable
to remove bane and callus from beneath it so that 1t becomes
possible to replace the fragment by pressure and mamtan
it in posltion by full extension at the knee jomt

() Fraorunes or THE EXTERNAL ConpYLy Theeearethe
commonest fractures at the upper end of the tibls involving
the kmee joint They usually result from a blow on the outer
side of the knee and have been christenod  Bumper
fractures because of the frequency with which they occur
from 1mpaot with a motor car The fracturo may take the
form of a mmgle large triangular fragment comprming the
main masa of the condyle which may be m good position or
be displaced downwards to & greater or lees extent In other
cases the separated fragment s meverely comminuted
compressed and displaced downwards it is also broadened
and the articular surface deformed.

Treatment Unlees the artioular surface of the outer
condyle Is on the same level as that of the inner the
patient will have a knock-knee deformity It s therefore
essential that any downward dwplacement is exactly
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joint holds the internal condylo in position while the tibia
is abducted and thus tho displacement is reduced If the
condylo is broadened st is compressed with n clamp and the
leg then put in plaster with tho deformuty slightly over
corrected 80 that tho leg assumes a position of alight genu
valgum Tho plaster should bo kept on for three months
after which kneo movements are begun and careful walking
allowed

(d) CoxpmxUTED FRACTURES INVOLVING THE UrrER ExD
or THE SHAFT A vanety of fructures falls 1nto this group
In some cases both condyles of the tibia are fractured and
displaced downwards s0 that a central portion of the shaft
surmounted by the mntercondyloid surface of the upper end
of the tibia projects above them in other cases an irregular
transverse communuted fracture just below the articular
surface ocours and the proximal fragment may be displaced
either medially or laterally on the shaft sometimes an
wrregular pulping of the upper end of the bone occurs

Treatment Thess soveral frastares of the upper end
of the tibia are best treated by continucus traction The
leg is placed on & Braun s splint with the knee alightly flaxed
& Stemmann s pin 1 put through the os calcis, and a weight
of about ten pounds is attached. When the shortening has
been fully overcome the deformed upper end of the tibia is
moulded into ahape either by the hands or 1if necessary by
s clamp In difficult cases a method worth trymg and
suggested by Kindersley of Bath s to surround the upper
end of the tibia by an Esmarch s rubber bandage and then,
whils traction is employed the whole of the npper end of
the tibin 18 hammered on both sides The repeated per
cussions cause the meny small fragments to alip back into
position as they are compreesed by the elastic bandage
The clamp or elastic bandage 18 then removed and traction
is continued for about thres weeks after whioh the leg is
ummobllised in & plaster of Pana cast. Weight-bearing
on:_ln if:: a Sll::ter ah(;)nld nlot bo allowed for three months
and after 1t 18 advisable to use & weight
for a further three months gt bearing caliper

Although the immediate results of these savers fractures
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pomtion to be satifactory the leg is then immobilised in
plaster

When the outer tuberomty 1s broadened as well as dis-
placed downwards the tibia 15 adducted on the famur two
pada of felt are placed one on each mde of the upper end of
the tibis and a clamp used to compress and thus reform
the shape of the upper end of the bone the Limb 1s then
fixed in a plaster cast extendmg from the groin to just above
the ankle with the knee 1n a position of shght genu varum
It 18 advisable that no weaght should be borne on the leg
until the fracture is umted firmly The plaster is removed
after four to mx weeks and the patient begms to regan
movement at the knee but without takmg any weight on
the hmb At the end of exght to ten weeks a weight relieving
cahper 18 supplied and worn for a further thres or four
months until bony consohdation of the fracture has ocourred.

Occamonally 1t 15 not possible to elsvate the external
condvle mto a correot postion by manipulation and m
such cases a reduction may be obtained by operation If
there 18 & great tendenoy for the condyle to alide downwards
again the loose fragment 1s fixed in poaition by a screw

The immediate results of fracture of the outer condyle
as regards movement and stability of the knee jont are
good when good correction of the displacement has been
obtained. But as m all fractures involvmg the artioular
surface of jomts there is a Likelthood of csteo-arthntis in
the fature and this 13 elmost mevitable in those cases in
which a satisfactory correction of the displacement has not
been obtamed

(c) Fraorvres oF THE INTERNAL CovpyYLe These
fractures result from accrdents similar to those which cause
fractures of the external condyle but the mjury is on the
nner mde of the knee so that the tibia 18 foraibly adducted
on the femur Compared with fractures of the external
condyle they are a rarity

Treatment These fractures are treated on similar lines
to a fracture of the externsl condyle of the tibia, except that
in order to reduce the displacement the tibia is abducted on
the femur so that the internal lateral ligament of the knee
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Joint holds the nternal condyle in poution white the tibia
1s abducted, and thus the displacement 15 reduced  1f the
condyle 18 broadened it is compressed with a clamp and the
leg then put in plaster with the deformity slightly over
corrected so that the leg assumes a poution of slight genu
valgum The plaster should boe hept on for three months
after whieh knee moyvements are begun and eareful walking
allowed

(d) Coxyr<uTED FRACTURES INvOLYING THE UPPFr kYD
oF THE SHArT A varlets of fractures falls into this group
In some cases both condyles of the tibin are fractured and
dwplaced downwards so that o central portion of the shaft
surmounted by the mtercondsloid surface of the upper end
of the tibia projects above them  1n other cases an irregular
transverso comminuted fracture just below the articular
surface occurs and the proximal fragment may bo dusplaced
cither medially or laterally on the shaft sometimes an
wrregular pulping of the upper end of the bone occurs

Treatment Theso soveral fractures of the upper end
of the tibia aro besi treated by continuous traction The
leg 18 placed on & Braun s aplint with the knee slightly flexed
a Stelnmann s pin is put through the os cales and a weight
of about ten pounds is attached When tho shorteung has
been fully overcome the deformed upper end of the tibin is
moulded into shape either by the hands or, if necessary by
a clamp In difficult cases & method worth trying and
suggested by Kindersloy of Bath is to surround thoe upper
end of the tibia by an Esmarch s rubber bandage and then
while traction s employed the whole of the upper end of
the tibia 18 hammered on both sides Tho repeated per
cussions cause the many small fragments to slip back into
position as they are compressed by the elastio bandage
The clamp or elastic bandage is then removed and traotion
15 continued for about three weeks, after which tho leg is
immobilised 1n a plaster of Paris cast Weight bearmng
even 1n a plaster should not be allowed for three months
and after this 1t 13 advisable to use a weight bearing caliper
for a further three months

Although the immediate results of theso severe fractures
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are often surprisingly good especally amongst women and
people not employed on heavy work the knee very seldom
remains ebsolutely free from pam and osteo-arthritis
supervenes sooner or later The probabihity of osteo-arthritis
developing early 18 very strong in the comminuted and
soverely displaced fractures

(2) Fractures of the Shaft of the Tibla

Fractures of the shaft of the tabia alone without the
fibuls are so mumilar in ther chinical appearance and treat
ment to those of both bones together that they will not be
described separately and reference should be made to
fractures of the tibia and flbula  When the fibula remains
intact it acts as a splint to the tibia so that there 1 not
usually any shorteung With a fracture of the tibia 1t
may rarely oocour that union does not take place because the
fibula 18 holding the fragments of the tibia apart It may
then be neceasary to do an osteotomy of the fibula

(3) Fractures of the Fibula

Fractures of the fibula alone are usually unimportant
except those at the lower end of the bone which are described
with fractures of the ankle joint (page 228) A fracture of
the neck of the bone often ocours with a fracture of the tibia
due to indirect injury A fracture of the head of the fibula
very rarely ocours and a fraoture of the shaft of the bone
which usually resulta from direot violence is not very
common, There 18 tenderness on local pressure and pain is
felt on springing the flbula The common peroneal nerve
msy bo injured as it winds round the neck of the bone
other complications are rare

Treatment No splint 15 needed If there m much
swelling the patient should bo kept off the leg and a mode-
rately frm bandage over wool applied this may be re-
placed later by elastoplast which gives a fesling of security
to the leg If there is not much pain tho patient may start
walking ofter the second weok. Even if thers s displacement
of tho fracture it 18 not necessary nor usually possiblo, to
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reduco it Only with a fracturo in the lower part of the
bono whero the external mallcolus s displacerd s any
roduction neceswary (ree pagv 234)

(4) Fractures of the Shaft of the Tibla and Fibula

Frctures of the shaft of the tibia and fibula may result
from direct or indirect violence In the former enso tho
fractures aro usually tmnsverse or comminuted and the
fracture of each bone 1s generally at approximately the same
level In fractures due to indircet violence the frmetuning
force i often 1n the naturo of a torsional atenin, so that tho
line of frnoture 18 spiral  tho tibia usually fractures at the
junction of the middle and lower thirds of the bone while the
fibula gives wny in its upper third

Owing to the superficinl position of the tibin fractures of
this bone aro frequently open  With a transverso fracture
due to direot violence tho external fracturing force tears the
slun  But 1n thoe caso of obliquo fructures the skin is often
perforated from within by tho sharp lower end of the
proximal fragment, and sinco the shin is perfornted by a
sterile bono thero is not such a danger of infection as when
tho mjury 18 from without

It 1s most important to provide adequate preliminary
aplintage in cases of fracturo of the tibua in order to prevent
any possibility of mjury of the skin by the bone otherwise
a closed fracturo may bo converted wnto an open one and
the responmbihity for this will rightly be on the shouldors of
the medical man in charge It is uncommon for any nerve
to be mjured with a fracture of the tibia but the external
popliteal nerve as it winds round the upper end of the
flbula 18 occasionally injured

Treatment For the purpose of treatment froctures
of the shaft of the tibia and fibula may be divided into four
main groups

(1) Those where there is no displacement and n which

immobillsation i8 all that 1s required

(2) Those 1n which a proper reduction of the fracture can

be maintained by splint following o 1
mampulation, e rumple
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(3) Those in which continuocus traction 18 necessary
(4) Those 1» which open reduction and fixation may be
advisable

(1) The first group comprises cases 1n which there are long
fissures through one or both bones oblique fraotures in the
lower half of the tibia without displacement and transverse
fractures of both bones with little or no dwsplacement
Fractures of the tibia alone usually fall Into this group the
fibula acting as an adequate internsl splint The best
external splint for a fractured tibia is a plaster of Pars cast
When plaster of Pans 18 used 1t must be put on from the
toes to the gron and mn those cases where there is very great
swelling the plaster for the first week should be padded
When the swelling goes down this is replaced by an unpadded
plaster cast In the case of young children with obhque
fractures the plaster should be kept on from mx to eight
weeks when union will usually be firm enough to allow
walking without any splint With adults a long perjod of
1mmohzhsation 18 requred and the presence of bony unjon
must be determmed by clinical and X ray exammations
Weight-beanng in plaster should not be allowed until union
is sound on clinical examinatfon and immobilsation in
plaster must be continuous until an X ray confirms the
presence of bone across the fracture line When the
plaster is removed there may be some stiffness of the knee
and the ankle but with exercmes full movements will soon
return In adults with fractures at the junotion of the
mddle and lower thirds bony umon is sometimes very
slow in ocourrng and jt may be necessary to leave the
plaster on for six months or even longer Nothing is
gamned by an early removal of the plaster and massage to
the limb as union will occur more quickly in a properly
fitting plaster cast

(2) In those cases whero thero is a transverse fraoture
with angulation as the only deforrmty and occasionally
where there is also an overlapping of the fragments of &
transverse fracture 1t is poesible to effect a setisfactory
reduction by menipulation If this 1s the case the treat
ment after the reduction is the same as that described above
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k1o 85 Fracturesof
the shafta of tho
tibia and fibula be-
fore (abore} and
after (belo) redue
tion  Both bones
abow consderable
commmutlon and

periect
» tion;  but
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for cases without dwplacement TUnder a gemeral or local
anmsthetio any angulation is easily corrected if there is
overlapping of the fragments it may be corrected by an
asaistant making powerful manual traction on the leg for
some munutes and then when the shortening has been
overoome, the Iateral displacement is corrected before the
pull 18 released.

(8) With oblique fractures of the tibla and fibula with
moat comminuted fractures and with some transverse
fractures where there i3 overlapplng reduotion cannot be
mantained after manipulation unless continuous traction
in employed. In such cases the patent 18 given & general
anmsthetic and with full aseptio precautions a Btemmann s
pin 18 inserted through the lower end of the tibia about two
nches above the tip of the internal malleclus Traction Is
then appled either manually or by means of a Bohler or
Watson Joness traction apperatus By traction end
mampulation the fracture is rednced Durmg reduction
the position can be repeatedly checked by taking skiagrams
When & satsfactory pomtion 18 obtained plester is appled
from the gromm to the toes with the Stemmann pin
wncluded After a final X ray check the patient is
returned to bed but tractfon is maintained on a Brauns
splint (Fig 9) with five or ten pounds weight attached
After three to four weeks the traction may be removed
as although tho fracture is not united by hard callus it
18 usually united sufficiently by soft callus to prevent
shorterung of the bone The Limb 18 then taken off the
Braun s splint and put 1n an unpadded plaster cast extend
ing from the toes to the groin and the patient encouraged
to get about at first on crutchee and then by walking on
the plaster to which a sponge rubbar heel has besn added
The leg must be kept in plaster untll firm bony union is
established This is sometimes very long and rarely before
four months in severe casea

As already mentioned, delayed union {s very common m
the lower half of the shaft of the tibla The fibula invariably
unites readily

During the whole period of immobilisation of the fracture
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n plarter it 18 moxt important to mamtamn the tone and
volume of the quadnceps murcle by suitable excreies n
plarter  Too movements are cncouragedd from {he start not

Fro ¢6 An obliqus fracture of tha tibia troated
tbnmdlwnmdwimtwo-nrmbyommm

only to maintain the range of movement at tho motarcarpo
phalangeal jointa but also to assist the tone of all the other
below knee museles
{4) Repeated mampulations and hea:
vy or long con
tinued traction are likely to delay the umon of a f;l:agotured

Lol
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tibia There are certain fractures of this bone which we
know from experience to be unstable and in thewe the
delaying effect of repeated manipulations or irsotion can
be avoided by operation.

Transverse fractures of both bones at the same level are
lable to become re-displaced At the first mgn of msta
bility it 18 often advieable to expose the fracture of the
tibla and after reduction seoure the fragments m posrtion
with a stainless steel plate and screws Again considarable
traction may be requred to mamtain the positzon of an
obhque fracture 1n the middle thwrd of the tibia If the
fracture is not too oblicue 1t is better to operate and fix the
fragments 1n posrzon with one or two acrews placed squarely
across the fracture Ime (Fig 68)

Tt 18 necessary to repeat (p 28) that open reduction will
fadl of there are anv imperfections of surgical technique
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FRACTURE DISLOCATION OF THF ANKLE

Fracrrres of the tihia and fibula involuing the ankle
joint are usually associated with the name of Pererval Pott
who first described them 1n 1788 It is however, important
to dustmguish between tho varieties of injury at the ankle,
and the name of Pott should be arsociated only with tho<e
m which there 18 a fracture-disloeation with lateral displace
ment of the foot

It 18 mmpossible to discuss the subject properly without
making some reference to mjuries of the external Iateral
higament of the ankle and al«o to thoso fractures of the
lateral malleolus which occur without dislocation of the
ankle

Injuries of the External Lateral Ligament

The ordinary spramed ankle is caused by a sudden
wnversion or adduction of the foot Tho external lateral
ligament is overstretched and some of the fibres rupture
or becoms separated from their bony attachments Usually
the anterior fasciculus alone is damaged The symptoms and
signs are famihar and an X ray showa no bone injury Treat
ment conmsts n a short period of rest and support until
acute symptoms have subsided followed by exercises to
prevent the formation of adhesions and by careful re-
education in walking

Sometimes the injury is a more severe one The anterior
fascicutus 18 ruptured the muddle fasciculus 15 grossly over
stretohed and may be ruptured or tom from ijts distal
attachments If this injury 18 treated as sn ordmary
sprain  the ligaments will not heal and there will be nothing
to prevent the estragalus from titting inwards and from
becommg partly dislocated each time the foot 18 subjeoted
to inverafon and adduction strain  Thus 18 one of the reasons

=< qs
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for reourrent grving way' of the ankle and may be &
cause of quite marked disablement The disgnoms of rupture
as opposed to mere stretohing of the fibular oollateral
ligament may be suspected from the greater climcal seventy
of the injury  If pain and spasm are not too marked it may
be poasible to detect the mstability of the talus on passve
mverston of the foot The actual tilting of the astragalus
can be soen on X ray examination, but to carry out this test
rehably the patient should be given an anmsthetio and
antero-posterior views of the ankles should be taken with
each foot foreibly inverted to rte fullest extent A tilt of
10 to 15 degrees may be a normal anatomioal feature in
some mdrviduals Onoce the diagnoms 18 established the
mjury should be treated by the applleataon of & walking
plaster which 18 worn for mx weeks With this long period
of immobilisation the ruptured ligaments will often heal and
the complication of recurrent subluxation will then have been
avertad.

Fractures of the Lateral Malleolus

The fibular malleolus 18 often broken by forolble abduction
of the foot or by external rotation of the foot at the ankle
The fracture runs obliquely downwards and forwards If the
internal malleolus is fractured also or the internal lateral
ligament is torn there must have been some dislocation of
the ankle although the displacement may be of short
duration and may not be present when an X ray 1s taken.
TFracture of the lateral malleclus alone without sany disloca
tion of the ankle 18 a very common injury but obvioualy
1t is important to distinguish those cases in which there has
been an additional dislocation or subluxation. An associated
fracture of the medial malleolus will, of course be seen In an
X ray Rupture of the internal lateral Ligament osn be
detected by the presenos of local tenderness, and by the pain
which 18 produoced when the injured ligament is stretched by
gentle outward preesure against the heel

When there is no evidenoe that dislocation or subluxation
has ocoutred, fractures of the lower end of the fibuls are best
treated by a period of four weeks in a walling plaster
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Fracturc-dislocation of the Ankle

The clasmification Introduced by Arbuthnot Lano s simple,
but does not givo a complete picture of the vancties of
fracture-dislocation which may occur  Ashurst has pornted
out the distingwshing features in o niore comprehensmive
manner

There aro four sorts of violenco which will Jead to n
fracture-dislocation of the ankle  Ezlernal rofation of the
foat produces the commonest injury  Sometimes the foot
18 forcibly everted when its inner border strikes against a
Lerb or step but more often the accident is one of violent
inward rotation of the body and leg when tho foot 15 rooted
to the ground

Adduction or tnrerson of the foot commonly produces
nothing more serous than a sprained ankle but occasionally
the violence is so consderable that fracture-disleeation
occurs

Abduction injuries are caused when the outer sido of the
leg 18 struck o that tho leg ix forced mwards and the foot
outwards Sometimes the same effect 18 produced but in
the reverse manner when the inner sido of tho foot strikes
sgaimnst a stair or projection on tho ground

A fall on to the foot from a height may produce a fracture
dislocation of the ankle of a special type This ia the

verfical compression ' injury described by Ashurst

External rotatton adduction or abductlon violenocs
produces fractures of both malleoli of differing shapo at
different levels or clse a fracture of one or other malleolus
with rupture of the fibular collateral or tibial collateral
ligament and in the case of an abduotion mnjury a rupture
of the mferfor tibfo-fibular Lgament In any one of theso
injunies the foot may be dislocated backwards, and n large
fragment may be separated from the posterior surfaoo of the
tibls including some of its articular surface

Fraoture-dislocations of the *vertioal compression ’ type
are distinguished by two features one the forward dwmlosation

of the foot the other & largo triangular shaped fragment
which includea the medial malleolus soparated
front of the tibia e from the
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a
o
folnt space.

FracTuRs DISLOCATION OF THA ANKLR
Injury caused by external rolation of the foot at the ankle

Zap between medial raalleolus end
talos suggeets that the tibial collateral

Fia 87 JFirm Degres. There i3 an
oblique fracture of tho latoral malleclua,
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t the ankle

[RLOGATION OF THR ANELA
or abduchon of the foob 8

FrACTUBH D
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Fa. T

t the foot is |".?1L‘K‘ﬂl forwunls and from the

is a large trangular fmgment acparated from the front of the tibin, and

Fraorure DISLOCATION OF THB ANKLE
Injury caused by a fall on to tho foot from o height

jury  \oto from tho latera! vicw thai

Fra. 73,
erior view that thero

including tha med!al malleolus,

Vertfeal compresgion in
antero-post.
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The appearances of the four msin types of fracture
dislocation can be elucidated from the accompanying
illustrations (Figs. 67-74)

Each of these 18 a fracture-dislocation of the ankle All
of them are treated primarily by manipulative reduction by
very similar manouvres In straightforward cases the after
treatment of each group is the same  Because of these points
of mmilarity 1t might at first be considered that Ashursts
olasmfication 18 unnecessanly detailed and exacting There
are however certam special compheations of the adduoction
and abduction injuries whioh make it neoessary that they
should be recogmsed and distingmshed from the commoner
external rotation types In adduction fracture-dislocations
the foot is displaced inwards not outwards In both adduc
tion and abduction injuries the fracture may run through
both malleol exaotly at the level of the ankle jomt When
this happens 1t 18 diffioult to keep the talus in its proper
positton  the displacement tends to recur and early walking
in plaster 18 therefore contra indicated Again a flap of
periosteum may become mterposed betweon the two frag
ments of the tibial malleolus This interpomtion makes it
1mposaible to reduce the fragments acourately and a distinoct
gap can be seen in X rays  When this ocours 1t is best to
operate and remove the intervening soft tissue so that the
fragments may be apposed

3any abduction fracture-dislocations are acoompanied by
rupture of the mferior tibio-fibular hgnment so that when
the foot 13 displaced cutwards there is & complete separation
or diastasis of the mferior tibio-flbular joint This occurs
under two condrtions (1) When there 15 a fracture of the
medial malleolus no fracture of the fibula and outward
dislocation of the talus and foot (2) When 1n addition to
& fracture of the medial malleolus and outward dislocation
of the foot there is 8 fracture of the fibula above the level of
the inferior tibio fibular Lgament When diastasis has
ooourred it 15 most important to reduce the displacoment
accurately and to mamntan the reduotion until the ligament
has had time to heal Ths will take about eight weeks and
walking even n plaster 1s dangorous beforo this Sometimes
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tho dinstaais leads to fnstability and recurrent displacement
so that operative fixation of the fibula to the tibia hecomes
neceRxary

Thero 18 no difficulty 1n recognising the vertical compres
mon tvpe of fmeturc-didloeation beeauso of the forward
displacement of the talus and foot Cross damage to the
articular surface of the tibia is a prominent featuro and
artlirodews of the joint may bo indicated

Diagnosis The dingnosis of a fracture dislocation of the
anhle is usually obivious but the ugly and sometimes
temnfying deformaty may roon becomo masked by great
swelling round tho ankle The injury 1s assoclated with
much pain and it is wixe as well as hind to correet tho dis
placement ar soon as the patient is scen (if it can bo done
easily) beforo ono undertakes formal reduction  This step
gives considerablo relief from pamn.

Compound mjunies are not common but the Jower end
of the tibia from which the medial mallcolus has been
ecparated may projeet through the shin

A ray examination will confirm the dingnosis anyhow as
far as tho fractures of the tibia and fibula are concerned but
it is a8 well to remember that o considerablo displacement
of the ankle joint may havo been reduced as o first ald
measure 5o that the radiegrams may not convey a complete
idea of the amount of dnmago to the ankle joint 1teclf

Scrutiny of the A ray films will show which of tho four
types of fracture-dislocation has ocourred.

Treatment Reduction must bo carried out at the
esthest possble moment Tho presence of swolling or
fracture blistera should not deter one from proceeding 1m
mediately es each day of delay makes perfect reduction more
difficult  After reduction the patient should be kept in
bed for some days and should be under careful observation.
It fs therefore inadvisable to ireat individunls with theee
injuries as  out-patients for the firat ten to fourteen days

The patient 18 given a general anmsthetic To reduce the
duslocation the kneo must be flexed and this is done by
having the patient s leg hanging over the end of a lugh table
while the surgeon sits on a low stool and supports the toes of
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the affected hmb on his knee Provided there 18 proper
relaxation of the musocles reduction is not usually diffienlt
Backward or forward displacement is correoted flrst then
abduotion or adduction and finally the mallecli are pressed
firmly baok mto place agsinst the lateral and medisl walls
of the talus. There 18 sometimes & tendenoy to invert the
whole foot but any invermon or eversion must be guarded
agamnst and the foot put up 1 peutral position and at
90 degrees at the ankle The leg 18 put 1 plaster from the
heads of the metatarsals to just below the kmee with the
dorsum of the foot and bony promimences protected by
padding  Antero-posterior and lateral X rays are taken,
while the patient 18 stall under ansethetio on the table If
the position 18 not satisfactory the plaster i1s removed and the
ankle mampulated agam Once a good reduction has been
obtained the patient 1s returned to bed and the leg elevated
on pilows or on & Brauns sphnt It 18 not neceseary to
split the plaster as a routine provided the patient can be
kept under constant sldlled observation. If severe swellmg
ocours and the alrculation mn the limb begms to be obstrue-
ted the cast should :mmediately be drvided down each mde
If the plaster is b1 valved by cutting 1t down front and back
proper control of the fracture 18 lost

At the end of a week or ten days the plaster 1s usually
found to be loose and should be changed It 1s advisable to
talte an X ray before changing the plaster so thet if 1t ja
found then that some displacement has recurred, arrange-
ments may be made to correst the displacement under an
anmsthetio and to put on a fresh plaster Whatever happens
an X ray must be taken after the new plaster has been
applied

The patient will have been taught to exeraise knee and
toes from the first and he is now allowed to get up on
orutches. Six weeks after the injury a walkung heel 1s added
or a new plaster is applied and ho is taught to walk correctly
n plaster

After ten weeks the cast is removed and olinfcal and X ray
tests will show whether the fractures of the malleoli are
suffimently nnrted for the plaster to be discarded altogether
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When the plaster 15 finally remosed it 15 & good practice to
put the patient back to bedTor tno or three dayvs until ho
hias regained rome control of the muscles acting on the ankle
and foot and rome moiement at these joints  An clasto
plast bandage is then applied and he i taught to walk with
the aid of two stichs and wearing ordinary shoes or hoots
rather than bedroom shippers  The Jimping which occurs
with earh walking is often due more to weakness of tho
calf muscles than to stiffiness of the joints  kxcrcires to
noreare the power of the ealf and other muscles are just
an important ns those which aim at restoring movement to
the ankle and tarrus

Some fracture-dislocations of the ankle are remarkably
unstable after reduction and displacement may recur when
ever tho plaster becomes loose whenesver it s changed and
when the patient first begins to walk in plaster It is most
important to remember this and to arrange for \ raya at
regular intervals and always after any change of plaster

Aal umon  If a fracture-dislocation is scen some timo
after the injury and 1s in bad position there are three possible
Lines of trentment

(1) A closed manipulation

(2) Open reconstruction of tho joint

(3) Arthrodesis of the ankle

In the first few weehs a clesed manpulation may bo success
ful n unreduced cases 1t is not usually possiblo after more
than six or seven weehs

In general reconstruction operations do not gne satis
factory results The artioular surfaces have becomo so
distorted that when put back into their correct position
they do not fit properly

In these late cases if closed mampulation has fafled and
reconstruction inh conBi;Iered inadvisable thero are two
courses open—either to leave the patient alons making
an comfortable as possible with & woll fitting mpporth{lnrz
boot or to do an arthrodess In thoso cases where thoro 18
permstent pan and clinical evidence of arthritis the latter
operation will give the patient comfort and aatisfaction.
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The results of fiing an ankle joint are good, provided it 1s
m neutral position as regards evermon and invermon. The
loss of mobility at the ankle is compensated for by increased
movement at the mid tarsal joint and a patient may be able
to do heavy work with a fixed ankle provided thw does not
mvolve alimbing ladders or walking on unsven ground.,
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TRACTURES OF THF TARSUS
Fractures of the Os Calcis

Fracrones of the os cnleis are likely to be ro diabling
that they will bo described at somo length  They nro
much commoner in men than in women and aro usuntiy
cansed by a fall from o height on to the heels A fall of even
a few feet mny produce the fracture

Fro 75  Bldagram showing s notmal
architecture ta well -nSn - men" cakcls, The internal

surtaco of the bons is di erupted  The upper
S fabont 39 vided into two parts which meet st an

They are not infrequently bilatoral and may v
be associated with a compresalon fracture of}thue:i)isgﬁ
with & head infury and corcbral conoussion  This partioular
assoaiation of multaple injuries is of considerable signifi
cance becauss often one of the lesions may be completel
overlooked §n the prosenoe of the other P
m
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Diagnosis A fracture of the os calas should slways be
suspeoted when the patient after falling from e height
has pain o the heel Pain and tenderneas on the under
surface of the heel though often present are not so charao
teristio of fracture as tenderness at the side of the bone
when the heel 18 compressed between the fingers Broaden
ng of the heel often ocours and is a most characteristio sign
of fracture The final disgnoms depends mpon X ray
examination. In addition to & true lateral view an amal
view at nght angles to 1t must be taken. This view may
be obtamed by pressing the foot down with the film under

the heel, the ankle being
sar/ dorsiflexed  the X ray
tube is placed sbove and
behind the heel and st
an angle of 45 degrees to
the film In the wiew
obtained the posterior pro

Fia 76 'The jooting part of the oa
xgn;le fomﬂmbetimmuﬂg calois stands out olearly
from the higbest paint to the snierior from  the  surrounding

angle and the the highest 1 Tn good piotures
pont to the upper part of the tuber DODEB- 4 P
odlty lashown (Lanct) the sustontaculum tali and

the calcaneo-cuboid joint can be eeen clearly

It 18 not always easy to recogmwse displacement in the
Interal view unless careful attention be paid to the tuber
oslty joint angle (see Fig 76 and Fig 78) An ordinary
antero-posterior view of the ankle joint should also be taken
to exclude other mjuries but is of no value in the diagnosis
of fractures of the os calcis

‘Types of Fracture

A varioty of fractures of this bone ocours A great many
have been desoribed and the nomenolaturo 18 confusing  As
regards treatment and prognoms they can bo divided into
three main groups”®

* WatsonJones.  Fracturcs and Joint Injuries,” Yol I
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(1) Trolated fractures of  proccsses’

(2) Crwsh fracturer of the body without severo damage to
jointa

(3) Cruaht fractures of the body with severe damnge to
articular surfaces

(1) Isolated Fractures of ~ Processes’  These include
the so-called  beal fractures  in which a trinngular frag
ment is split off and clevated from the ' doraal area just

Fro. 7~ Fracture of the
medial tuberosity of tho
ox calels. View of the o1
calcls seen hers {4 tho

tho bone as scen from
above and bLehind. Cer
tain fractures can only bo
recognred when this viow
fa obtained and it s only
in this view that tho
amount of widening of tha
os cakels following a frae
ture ean be appreciated

1n front of and above the attachment of the Achilles tondon
The mechaniam of this injury is obsoure It is poasibly duo
to direct violence but 18 certawnly not a traction fracture
because the Integrity of the calf musale is unaffeoted The
fragment can sometimes be replaced by direot manipulation
and after a few weeks Test n plaster there i seldom any
interference with function. If reduction has fafled and the

rp
'Y
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displaced fragment gives rse to painful symptoms it can be
removed by operation.

The medial surface of the posterior end of the os calcls
or the sustentaculum tali may be split off by direot violenoe
Here again reduction can often be effested by direct pree-
sure and mgmflcant after-effects are unusual

There is ocoamonally an oblique fracture which separates
& small fragment from the antemor end of the calcaneum.
‘The fracture runs 1nto the artioular surface of the calcaneo-
ouboid jolnt The fracture 18 very often missed in examining
X rayws but If the injury 18 not treated by an adequate penod

of rest a painful traumatio
arthrnitis of the caloaneo-
cubold jolnt may supervene
(2) and (3) Crush Fracures
of the Body of the Os Calers
These are the  clamsical
fractures of the heel and may
or may not be assocated
F1o 78 Fraoture of os caldis show With destruction of articular
ing compresston with flattening cartilage and displacement

o8 indiceied by oomplete los of | 1o kyb astragaloid and

all e pmnhunh:-ttn.lﬁhtlh:a mud tareal joints

i‘fm“‘aa 9 )Th" heel ls very  The prmapal features of

the damage to the bone are

indicated in Fig 78 The fracture 1s comminuted a large
ocentral fragment including the major part of the upper
artioular surface is forced downwards into the body of the
calcaneum The angle normally formed by the posteror
and anterior halves of the body and represented by the
tuberosity joint angle 18 decreasod and may be obliter
ated This angle by lever action asaista the calf muscles to
exert their maximum power through the Tendo Achillis
When the angle is lost the tendon becomes relatively too
long and the power of the calf musole is conalderably
dimimshed. Commipution may extend and usually doee
into the sub-astragsloid and calcaneo-cuboul jomnts in
addition the upward displacement of the anterior part of
the os calais results in subluxation at the calcaneo-onbord
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jomt  Tho heel 1 spread out Internlly and medially and
there may be spurn of bone projeeting under the shin at tho
mdo or under surface of the heel

Compound frotures of the os calels very easily becomo
infected  the infection Js difficult to overcomo and there

Fro "0  Fracture of the 07 calcis. A crush fracture of tho
ealels muiﬁhfflhu !lcll? whols Lone is ﬂl“u-hedclnd the w:
astrugal t disorganisad  Com; the upper surfi
of this bone with that m Fig 75 c-pocF:llmy with regard to:E:
angio at which the two purts of the upper surface meet

may be danger to the imb but closed fractures are no less
potentislly disabling 1n their effects
The mamn reasons for disablement are —

Projesting spurs of bone

Widening of the heol

Relative lengtheming of the Achilles tend using
weakness of the calf musoles o

Tarsal arthritis.
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Projecting spurs of bone may cause preasure against the
shoe or the ground, whioh 18 painful. It 18 often feasible
to operate and remove the spurs or pressure can be relisved
by sultable padding

Broadening of the heel makes 1t difficult for the patient
to wear ordinary shoes and a surgical boot or shoo may be

For the mechanical reagon which has been described
there may be considerable wwealness of the muacles of the
calf This weakness produces a limping gatt and the leg
becomes easily tired. Clmbing ladders may be quite impos
aible and the patient finds 1t diffioult to get up or down
stairs  Resultang as 1t does, from loss of the tuberosity
jolnt angle this weakness of the calf muscls is often
regarded as a reason for making efforts to restore the shapo
of the os calms after a compreesion fracture  The methods
which are used involve skeletal traction of ome sort or
another The results are uncertan enough to make it
doubtful whether such strenuous manipulations are worth
while In spite of some relative lengthening of the Tendo
Achillin, weaknees of the calf can be largely overcome by
really careful and permstent attention to exercises begin
nmg soon after the Injury

Traumatic arthrins and later osteo-arthritis of the sub-
astragalold and mud tarsal jomts is the moet frequent
causo of severe dissblement From the practical pomnt of
view it 18 true to say that onoe sub-astragaloid arthntis has
developed 1t Is completely reststant to any form of treatment
It is therefore impartant to try to prevent the onsot of
arthritis

In the early stages of the injury treatment 1s dircoted
not towards restoring mobikity but to preserving the
damaged jomts from over imtation by movement and
pressure  Exercises are performed to regain movement at
the ankle and toe jomnts and to restore the power of tho
calf muscles. Exerases for inversion and eversion which
take place at the sub astragalold and mid tarsal joints are
prohlinted neither is the patient allowed to take wolght
on the foot for at least eight weeks after the injury In
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those fractures in which damage to tho jomts has not heen
sovere movement will return automatically with activo use
in tho Inter stages of treatment  but arthritis will have been
avolded. When there has been severo comminution spon
tancous fumon mny takoe placo  With bony ankylows, or
even with a firm fibrous anky losis, perfect function can be
regained

The symptoms and conrcquent disablement from an
arthritis of tho sub astragaloid and mid taraal joints may
dimmish with time and if the individual §s able and pre
pared to modify hus activities Symptoms may bo relieved
by the sapport provided by n  short outmde ateel’ with
T-strap to the inner sde of the heel of the boot In many
cases pain and dsablement justifies o delibernte operativo
fumon of tho #ub astragalod and mid tarsal joints

Treatment Isolated Fructures of Protesses  When
describing these Injuries referenoo was mado to their treat-
ment It is often possible to replace tho fragments by
mampulation but if this fafls it may sometimes bo neoessary
to remove a projecting fragment  Oconsionally an appar
ently minor fracture wluch involves the caleanco cuboid
Jomt may give rise to such a pamnful and disabling arthntis
that fumon of the joint becomes neoessary  On the whole
these less important fractures of the os cnlais do well after
four weehs rest in 8 walking plaster

Crush Fraciures of the Body without Severe Damage to
Joints  These nfurles are very painful in tho early stages
and 1t is best to 1mmobilise and rest tho ankle and foot in
a lightly padded plaster extonding from just bolow tho knee
to the metatarsal heads The patient can be up on crutohes
but to prevent swelling ahort periods of activity ahould bo
alternated by rest with the limb elevated Exerocises for the
Lkoeo and toos are carried out from tho first

After two weeks the plaster is removed and the foot
and leg covered with o supporting bandage of orépo or
elastoplast For the next aix weeks no welght should be
taken on the limb It 18 important during this stage to
regain movement and power at the ankle and too jolnts but
no efforts are made to mobilse the tarsal Jomnts
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Eight weeks after the injury a walking plaster is put
on and the patient is taught to walk at first with the md
of two sticks and later withont This walking plaster is
removed after a month and ordinary walking begins

Crush Fractures of the Body with Severs Damage to Articu
lar Surfaces Many elaborate and mechanical means of
testoring the ahape of the os calols and re-aligming the jomnt
surfaces have been described and advocated. On the whole
present day opimon holds that  the game is not worth the
candle because sufficient correction of displacement cannot
be obtaned by these methods to obviate the risk of tarsal
arthritis.

From this viewpownt the more severe fractures should
be treated in preaisely the same manner as the precedmng
group m which deformity and damage to the articular
surfaces are not pronounced. However in this more ssvere
group the liability to arthritis is marked and unlesy firm
ankylosis of the sub astragaloid joint ooours disablement
will be considerable Sometimes the commnution 18 so
groas that bony ankylosis is inevitable and in this case
rather paradoxically the results are consequently good

In those cases in either group in which a palnful taral
arthritis hes developed, operative fumon of the sub-
astragaloid caloaneo-cubold and talo-navioular jonts is
often necessary  With exporwonce in the treatment of
fraotures of the o8 calois 1t 18 often posmble to piock out
cases m which arthrtis is inevitable and to out short a
long period of disablement by an arthrodesis carmed out
about a month or six weeks after the injury

Fractores of the Astragalus

Chip and  Flale Fraclures The majority of
mumple fraotures of the astragalus are avulsons of small
flakes of bone from the medial and latersl surfaces and
aro really variations of sprains of the ankle They clear
up rapudly with a short period of immobilisation in a
walking plaster followed by re-educational oxerouses

Sometlmes the postorior tuberomty of the astragalus may
be developed as a separate ossiolo and 15 hnown as the os



FRACTURES OF THE TARSUS 247

trigonum  The latter must not bo confused with a fracture
of the tuberosity and although their differentintion may
sometimes be difficult in the enso of an owmiclo, an \ ray
will show a continnous hino around it

Fractures of the Necl of the Astragalus  Aro casily

n an X\ my, but must bo earfully distinguished
from those fraotures in which thero is also n dislocation
or subluxation of tho sub-nastragaloid joint Simple frac
tures of the neck are scldom displaced and aro treated by
immobilisation in o walking plaster for six to eight weehs

Fracture-dislocations of the Astragalus  Thero are two
vaneties of fracture-dislocation of tho astragalus, in ono
there is a fracture through the neck of the bono with
subluxation or actual dislocation of tho tarsus at tho sub
astragalold jount in the other tho bone 15 fractured through
the nech but the body of the ostrngnlus s duslocated
backwards out of the anklo and sub-astragaloid joints
Fractures of tho nech and both types of fracturo-dislocation
of the astragalus are caused by » foroe directed against the
solo of the foot just in front of tho sub astragalold joint
and producing dorsiflexion of the ankle The foreible dorst
flexion fractures the neck of tho astragalus agninst the
anterfor margin of the tibia and being continued dislocates
the sub astragaloid joint and the body of tho astragalus

This sort of blow 18 an unusual one 1n tho ordinary
accldents of civihan life because falls from n height on to the
hecls produce fracture of tho os caleis  but 18 quito common
in sireraft crashes and somotimes ocours i motor-oyole
accidents,

Fractures of Neck of the Astragalus wnth Sub-astragalovd
Dislocation  The fracture hne rTuns almost vertically
through the neck of the astragalus and on first examina
tion of the X ray may seem to be the only injury but
coreful sorutiny will show that the os ocalols is displaced
forwarda and the subastragaloid joint dislocated The dis
placement of the head of the astragalus 18 upwards so that
reduction ix secured by full plantar flexion of the foot and 1t
will be found that this will restore tho alignment of the sub
astragaloid jomt The foot is immobulised in plaster in the
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plantar flexed pomtion for a month, the plaster 18 then
changed and further immobilisation tall the fraoture is united
is contnued with the foot at a night angle at the ankle joint

It 18 of great importance to distmguish this type of fracture-
dislocation from the mmple fracture of the neck of the
agtragalus  If the alignment of the sub-astragaloid joint 1s
not restored to normal, a painful dieability of the foot will
always result

Fractures of the Neck unth Drslocation of the Body of
the Astragalus The body of the astragalus 18 completely
dislocated backwards out of the ankle joint and rotated so
that the fractured antenor surface is facmg outwards This
18 & rare injury but the treatment presents three features
of importance First the fracture-dislocstion must be treated
as a surgical emergenoy otherwise the skin over the body of
the astragalus will slough and a septic arthritis of the ankle and
sub-astragaloid joints will resutt Secondly reduction can
only be secured after the ankle joint has been opened up by
traction through the heel by means of a Stelnmann s pn.
Lastly the body of the astragslus should be preserved if
posdible as the results of astragalectomy for this condition
are not satisfactory

Total Drslocatson of the Astragalus Dislocation of the
whole astragalus completely out of the ankle sub-astragaloid
and astragalo-scaphold jomts sometimes ooocurs but it 1s
very rare and unusual.  Very often the mjury 18 compound
and the astragalus has been torn out of the wound and lost
In closed mjuries open reduction 15 usually necessary and
must be regarded as urgent otherwise sloughing of the sk
will oocur

Fractures of other Bones of the Tarsus

Fraotures of the scaphoid, cubord or any of the ounexforms
may ocour The injury is usually in the nature of & crushing
of the foot although sometimes a linear crack may ocour 1n
the scaphoid from indirect injury by sudden inversion of
the foot Except for this most of the other fractures of the
tarsus are vanable and irregular, frequently comminuted
and m most cases mvolving the joints of the tarsus One
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mther charactenstic fracturo conmsts of a comprexaion of
the outer half of the scaphokd with medial displacement of
tho mner half of the bone in relation to the head of tho
antragalus and perhaps combined with finetures of the
surrounding tarmal bonea  Occasionally sprain fractures
ocenr small flakea of bone being dragged off by lignments,
usually on the dorsum of the foot

Treatment  When thero is no displacement tho foot
should be immobilised in a plaster enst with the anklo at a
nght angle and the foot midway between inversion and
oversion and the longitudinal and transverso arches supported
by moulding the plaster  this s hept on for from mx to eight
weeks depending on the age and weight of the patient but
if the plaster 18 supporting tho foot well the patient may bo
allowed to walk with the addition of a heel

When there is displacement with fractures of any of the
bones combined with dislocation causing deformity of the
foot the shapoe of the latter must bo rcconstructed by
manipulation and the whole smmobilised m plaster in the
best position  Even in bad fractures of the tarsus an open
operation 1s rarely indreated

From the X ray appearance it may be tempting to do an
open operation and set the bones in pomtion yet usually
little more can be done when the preces are under vision
than by manipulation The use of a wedge or wrench may
bo necessary when the foot 13 badly doformed A fune
tionally useful foot should follow if a good gonornl shapo can
be obtaned but there will be little or no movements at
the tarsal joints though ankle movernonts will be normal
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FRACTURES OF THE METATARSALS AND
PHALANGES OF THE FOOT

Fractures of the Metatarsals

FraoTURES of the metatarsals most commonly occar as
the result of crush acodents although sometimes they
result from indirect violence One or more metatarsals may
be fractared and when due to direct violence 1t is usual to

Fio 80 *“March fraotnre of tho fourth metatarsal with recent
callus formation, There fy an okl fracture of the second
metatarsal.

find sovernl of them fraotured transversely at approximately

the same level In this typo of case there may be Iateral

displacement with overlappmg though more often thero is

no displacement, or at least none which requires correotion
50
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Two specil fractures of tho metatarsals must be referred

to

(1) March fractures

(9) Fracturo at the baso of the fifth metatareal (Jones)

A march’ frnoture 18 scen typienlly in either tho

second or third metatarsal

it occurs spontancoualy 1n

soldicrs postmen and others who do much walking, is
situated o lttlo distal to the mid point of the bone is

transverse  and  without
much displacement  Tho
patient complains of pain
in the foot accompamed
by local tenderness which
is followed by swelling
most marhed on tho dor
sum It is not nocessary
hero to go into the details
of the abnormalities of
structure of tho foot
which accompany and are
belleved to prodmpose to
this fracture

A tronsverse fraoture of
the base of the fifth
metatarsal separating tho
styloid process but without
much displacement ocours
as the result of indirect
violence The history is
usunlly that of a sudden
inversion of the foot and it
18 believed that the styloid
process is separated by
the pull of lignmenta or
tendone—pethaps by the
peroneus brevis

Treatment Fractures
of the metatarsals in which

Fro 81 Fracturo of the base of the
fifth metatarsal This {s & clamical
fracture and follows & rudden inver
sian of the foot, The baso of the
bous Is probebly pulled off by the
peroceus brevis tendon which i
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there 15 no displacement requrmg reduction may be
immobilised erther by adhemve strappmg or plaster of Paris
‘When one or two of the inner metatarsals—s ¢ second, third
and fourth—are fractured, it is sufficient to suppart the whole
metatarsus by a number of turns of strapping around it
The same treatment may be used for a ¢ march fracture
or that at the base of the fifth metatarsal when there 15 no
displacement However unless pam is completely relieved
by strappmg and the patzent able to walk m comfort 1t is
far better to apply a walking plaster The toes should be
kept off the ground so a Bohler jron is used but active
movements of the toes must be encournged The plaster
can usually be discarded m four weeks

‘When there 18 displacement an attempt must be made to
correct 1t by mampulation if this is snccessful the foot
should be put m plaster as already described. It is most
impartant to see that no angulation convex towards the sole
is allowed to remain  If reduction 18 not obtained by mam
pulatton it will be necessary to employ some method of
continuous traction. Many methods have been devised,
but one of the armplest is to put the foot in a plaster cast
which reaches above the knee but ends below about
the level of the necks of the metatarsals A piece of stout
wire 18 incorporated mn the plaster at each mde so that it
extends round the front of the toes about two inches dmtal
tothem traction can now be obtamed on the toes by fiing
a finger of a cotton glove on to them by mastisol durofix or
glue A tape or strong rubber band is then stitched to the
end of the glove Anger and tled to the wire frame by
adjusting the strength and direotion of the pull it is possible
to obtain and maintain a satufactary position of the fracture
After two to thres weeks this may be removed and the foot
put n & complete plaster cast In theso cases the plaster
should be kopt on for six weehs

After some fractures of the metatarsals the foot remains
stiff and painful for some weeks Exeromes and walking
in a comfortable shoo with if necessary the addition of
a sponge rubber insole is the best treatment for improving
the function.
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Fractures of the Phalanges of the Toes

Tho commoneat fracture of the toes is o crush fmeturo of
tho dital phalanx of the great toe From *run-over”
accidents sovernl toes may bo fractured with or without
duplncement and may bo combined with dislocations at the
wnter phalangeal or metatarso phalangeal jointa

For o fracture of the nuddle or distal phalanges of one of
the toes any metn! wooden or plaster aplint is unnecensarily
cumbersome The toe should be surrounded with revernl
tums of adkemve stmapping which will form nn adequate
support for the fragments and at tho same time allow the
paticnt to walh  In the case of tho fourth and fifth toes
even strapping 18 often unnecessary and may add to the
discomfort  For the proximal phalanges of any of the tocs
except the great toc strapping 1s suitable and efficlent  For
the great too more adequato immobilisation 18 required, and
tho whole foot should be put In plaster with an extension
forward under tho toes supporting them firmly and protecting
them from movement Any homatomsa under the nail of
the hallux should be evacuated as soon as posmblo  this
step alone will produce great relef in this painful disability

When there 1 displacement of any of the phalanges it
may be posaible to manipulate the fragments into position
and to hold them there by strapping tho toes  If redisplace
ment tends to occur In the caso of the big toe in which any
deformity is o real dimability a Bohlers unpadded wire
finger splint attached to the foot by plaster of Pans should
be used The whole foot is put in plaster and the wire splint
fixed to the dorsum so that it projects out beyond the end
of the toe  The toe 18 scoured to the end of the aplint as
described for fractures of the phalanges of the fingers (sce
page 160) and continuous traction maintained This may

be romoved at the end of three weeks and the toe strapped
for a farther week



Crarrer XXV
FRACTURES AND DISLOCATIONS OF THE SPINE

Fraorures and dislocations may ocour separately 1o the
spinal column or they may be combmed as fracture-dmloca
tions In a frecture of the akull the injury to the bram is
tho only thing that really matters the fracture of the bone
being relatively mnimportant In the case of the spmns
while the injury to the spmal cord 1s of greater importance
than the bony lesion as regards prognosis and life the
fracture of the bone 1s also of great importance because it
has to bear a large part of the weight of the body It is
only m the cervical region that a dislocation 1s seen without
fracture Fractures of the body of a vertebra or of some
part of the neural arch may ocour without dislocation in
any regon of the spme and fracture-dislocations are also
seen throughout the column

The followmg mjuries of the spme will be discussed

Fractures of the Neural Arch
Transverse processcs
Lamine
Spinous processes

Injuries in the Dorsal and Lumbar regions
Compreesion fractures of the vertebral body
Fraoture-duslocation.

Injuries in the Cervical region
Compresmon Fractures of the Vertebral Body
Dislocation and Subluxation.
Fraoture-dislocation

Dislocation and Fracture Dislocation—with Infury

to the Spinal Cord

Fractures of the Neural Arch

Fractures of the fransrerse processes aro most commonly
geen in the lumbar regron A developmental failare of fusion
zu
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of ono or both tmunsverso processes of the first lumbar
vertebr is n common condition 19 often bl lateral, and must
not bo confured with o frcture It ia less commeonly zeen
1n the lower lambar vertobrre  The smoothness of its surface
and the presenco of n continuous lnyer of cortienl bono will
mndicate o congemtnl reparation as opposed to a fracture
Fractures of the transverse proceasey mny oceur from a direct
injury or from the violent pull of muscles In either enso
it is common to find tho proccrses of sovernl vertebrmo
fractured and there is usunlly a considernblo degree of
bleeding rometimes forming a large retroperitoneal hrema
toma Thero 18 no question of reducing or roplacing the
fractured transverso process and treatment consists of rest
in bed for about ten davs followed by a courre of graduated
spinal exercires  For most paticnts o brohen back ’ is of
frightening significance and the difference between a com
presaion fracture and a fracture of the transverso process or
spinous process must be explained to them as soon as possible
and confidence restored  Without this explanation the
result 1n o fracture of the tranaverse processes may be worse
than that following a compression fructure

Fractures of the lamine and spinous processes usually
result from direct violence and are most ofton scen in the
cervical and upper dorsal regions If there is no displace
ment no apecial treatment 18 required other than rest and
physiotherapy If a lamina 18 displaced so ns to cause
compression an open operation 18 neceasary

Injuries in the Dorsal and Lumbar Reglon
CoxPrESSION FRACTURES OF THR VBRTEBRAL Bopims

Thus injury appears to oceur more frequently than in Years
gone by but it is probable that its actual occurrence is not
more frequent but that its clinical and radographio recogni
tion have so improved that cases are not now so {frequently
overlocked It may occur in a variety of ways and some
timen from a comparatively trivial inury A doubling
up accident as when something collapees on a man s head
and shoulders 1 8 common way a8 also 15 a fall sometimes
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from but a small distance on to the buttocks With tho
Intter wjury the suddenness of tho fsll rather than ita
sover1ty causes the whole weight of the upper half of the body
to be thrown forwards, putting a great stram on the bodies of
the vertebre in the lumbo-doreal region The articnlar
facets are strong and do not fracture nor become displaced
and thus as the body of the vertebra collapses 1t becomes
wedge-shaped because the facets prevent compression of the
posterior part Compression may boe oonslderable so that
an obvious kyphosms 15 present but more often this 18 not
immediately seen as the compression is only slight and this
combmed with the fact that the symptoms are sometimes
relatively mmgnificant is the reason why a number of these
fractures are at first overlooked. If they are not recognised
and the patient goes about without any support the vertebral
body collapses further and a well marked angular deformity
appears The cases described as examples of Kiimmell s
disease many of which have been reported are almost
certamly overlooked compression fractures of the bodies of
the vertebree and are not due to any obscure post-traumstio
pathological change in the bone The descriptions and caso
records of Kfimmell s disease have however been of con
mderable service for they have drawn attention to the
frequency of compression fractures of the vertebrss and the
comparatlve mildness of the early symptoms and mgns in
many of the cases

In all instances where a patient complains of pain in the
back followmg an mjury which may have only indirectly
affected the spine X rays should be taken An antero-
posterior view 18 of little value in showmng a compression
fracture of the body and if cases of slight compression aro
to be recognised a good lateral view must always be obtained
In stout porsons it 18 not always easy to get a good one and
if after repeating the X rays there is any doubt about the
dingnosis it 15 better to treat the patient as though he had
a compression fructure particularly if there is pamn nggra
vated by standing up It is possible that by the time the
patlent is first acen & compression fracture of a vertebral
body has at least to some extent opened out as a result of
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Jus Iving down and an \ my taken in this poxition may fail
to show the {meture If the patient is then eat up and
further viows aro taken the fracture will almost certainly be
revenled

It s 1 the lower dorsal and upper lumbar regions,
particularly in the laat two dorsal and the firt two lumbar
vertebrre that o compression frnoture moat eommonly
occurs  Tho dingnosis of such a fracture usually depends
on Xrays but with the lustory of a typical accident
and the presenco of localised pain and a hyphosis in the
lumbo-dorsal region a dingnosis may be made with confidence
As there 18 no displacoment other than collapse of the
vertebral body, the cord will not bo compressed and grave
symptoms are but rarcly scon When presont thoy are
probably due to spmal shock, and usurlly disnppear after o
short period

Treatment Vith carly recognition of the condition and
proper trestment, a perfect result can be obtained and the
patient will return to heavy manual worh. With neglect of
treatment permanent deformuty and continuous sovere pajn
in the back are ikely to result

A word must bo gaid about tho transport of a patient with
suspected fracturo of the spino  The movoment wluch will
do most dsmage to tho apinal cord 1 floxion of the vertebral
column. On no account, thereforo, must the recumbent
patient bo seized by the shoulders and legs, as this sharply
flexes the spme It 18 recommended that the pationt
shonld be lifted and carned in tho prone pesition, ag ths will
keep the spine hyperoxtended. If because of other injuries
or the conoussions of the acoident he has to be lifted in the
supine position every effort must be made to keop the spine
at least straight and preferably hyperextended

As soon as the patsent is sufficiontly recovered from shoch
and provided there are no symptoms of cord injury a
plaster of Paris jacket should be put on with the spine in the
hyperextended poaition The method described by Watson
Jones 15 th; most effective and easy An ansethetio is not
necossary but a doss of omnopon gr } or morphs,
together with scopolamine, gr 1}y, should borpgivaﬁroga

ro, .
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hour previously A general anmsthetio may be given but it
adds conmderably to the difficulties of the procedure The
patient Lies prone on two tables the legs rest on a lower
table and the head and shoulders on the other which is abont
one and a half feet higher dependmg upon the mze of the
petient By this means the chest and abdomen are un
supported and the weight of the body caures the spmal
column to assume an extended poattion If the patient
18 Joft unsupported m this pomtion for some minutes the
epine gradually hyperextends and the compressed vertebral
body opens out and assumes a more normal shape The
trunk 1s covered either with a double layer of stockinet or a
vest which should fit closely

without wrmkles A plaster

jacket is then put on by

surrounding the body with

plaster of Pars bondages,

which should reach below to

T Roried an tne.teblm B 'ihs the symplyms pubis and
applicstion of -mgm above to the sterno-clavicular
Itk ofths foints Tt must be moulded

body of & vertebra. ]
being unsu muruf:-.h:d so as to fit snugly over the
and the smumos the full

antenior supenor spmes and

saie. ” (Feomm aetics by iliao arests which should be
e oymalof Bt padded, and abovest should be
out out s as not to press in the

axillo Tt 18 made to fit well into the lumbar curve and here
also a little padding 18 advisable  The jacket thus mamntains
tho patient in a hyperextended position by keeping the
lumbo-dorsal region forwards and the upper part of the cliest
backwards 1ts weight bemng supported below on the iliao
crests A satisfactory reduotion of fractures in the lumbar
and Jumbo-dorsal region is usually obtained by this method.
Fractures in the nuddle and upper dorsal regron arc moare
difficult to reduce and some degree of permanent deformity
must often be accepted Luckily however & kyphus in
the dorsal region does not produce the degroe of disablement
which would result from a aimular deformity in the Iumbar

regron
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Aftor the first fow days patients usually find the plaster
Jachet reasonably comfortable, nand trouble with pressuro
sores 18 uncommon oxcopt over tho spmnes in the lower
dormal region  To provent this Watson Jones hns suggested
tho uso of o pad of ndhesive felt six inches by four which
covers tho spines in this region, o window n the plaster
over tho felt is cut but it must be smaller than the latter
{about four by two mches) and the felt must not bo cut

Although a plaster jachet will support a patient adequately
and make lum comfortable wasting of the ereotor spinm
muecles will oceur, and the importance of excreises for theso
muscles throughout the whole persod that the plaster 1s
worn cannot be too strongly empbasised As soon as the
plaster jacket 18 dry and firm the patient must be taught »
series of simple exercises and encouraged to carry them out
at regular intervals throughout the day Tho main exercise
conmsts 1n nctive oxtension of the trunk with the legs
supported and until he can hft s trunk yn plaster in this
way with confidence the patient should not be allowed to
get up Once he 18 getting up the exercises should be
mereased in pevenity untu he can play games carry weights
on his head or even return to work in plaster

No fixed time can be given for removsl of the jacket
but 1n average cases the spine will be in plaster for three
to four months  With older or heavier patients and those
with weak muscles ar in whom the bone 18 badly comminuted,
a longer period may be necessary The deaision as to when
plaster can be discarded will depend on the appearsnce of
consohdation of the fractured vertebra as soen in an X my

An regurds results mmilar cases although similarly
treated, do not always get equally good results but
provided a good redoction fs obtained and the spme 1s
immobilmed for a suffieient length of time and the muscles
are not allowed to waste a painlees back sufficrently strong
for heavy work should be obtamed fn the majonty of cases
in mx to eight monthe  If s patlent with s fractured spine 18
fortunate enough to have a light occupation he may with
advantage return to it wearing & plaster

In & fow patients pain at the site of fracture continues for
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many months and 1n such cases the advisability of doing
& bone graft to fix the spine must be conmdered, although
this will lonit to eome extent the mobility of the spinal
column , this disadvantage will however be outweighed
by the relief from pain the operation confers Those fractures
in which there has been conmderable commmution of the
body of a vertebra as well a8 compreemon and wedging are
most likely to give rise to permstent backache It1sin these
cases that operative fuson of the spme 1s partioularly
indicated.

FRACTUBE-DISLOCATION

A fraoture-dislocation is & further degree of compression
fracture The displacement 18 usually that of the upper
vertebrs forward on the Iower For this to ocour erther the
Lgaments between the neural arches must be torn, or the
arch fractured, and exoept in the oervical region, the
articular facets are also usnally fractured Such a fracture-
dislocation is combmed with a compresmon fractore of the
body of the lower vertebra There may sometimes be qumte
& surprismg amount of displacement of one vertebra on the
other without the cord showmg mgns of injury and this 1s
especially eo m the lumbar region where the spinal cord has
given place to the cauda equna In the dorsal region the
cord almost fills the apmal canal, and damage 18 Likely to be
caused by even a shght displacement of the vertebrs It 18
most mmportant to recognise when compression frasture of
a vertebral body 1= comphicated by dislocatron of the
vertebree and this may not always be as easy as it would
scem VWhen the neural arch 13 broken and there is gross
displacement the condition will be obvious and there is
usually evidence of paraplegia In other cases because of
the fracture of the neural arch the vertebral column is very
unstable and ocareleas handling of the patient will soon
produce forward displacement and damage to the spinal cord
There 18 & third group in which a severe flexion mjury
produces & compression fracture and tears the ligaments
between the neural arches  tho upper vertebra alips forwards
a hittle and then some slight twisting of the upper part of tho
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trunk durmng the acaident rotates the articular processes of
the upper vertebra so that one of them comes to Le in front
of the articular processes of the lower vertebrs The
artioular processes on one side become impacted or  locked *
n this position. Ongce this displacement and impaction have
ooourred any attempt to reduoe the compression fracture of
the vertebral body by extenmon of the spine (as 1o the usual

two table method) will be likely to push the upper
vertebra forwards and damage the spmal cord

When there is paraplegia or other evidence of injury to
the cord or cauds equna a fracture-dislocation shonld be
suspected and will probably be recogmsed at once If there
18 no damage to the cord or anyhow no obvious damage the
presence of a fracture-dislocation can onlv be deteoted by
careful scrutmy of good X ray fllms In the lateral view it
may be possible to see that the upper vertebra is a httle
forward on the lower, but 1t is the antero-posterior view
which duscloses & fractured lamins or rotational deformity
with s locked inter-articular prooess (See Fig 83)

Treatment The trestment of spmal mjuries with
paraplegia will be described in & later section. When there
is no evidence of damage to the cord the method of treatment
of a fracture-dislocation 1n the dorsal or lumbar region
depends on whether or not the vertebral proocesses and
articular facets have become locked. In any case of
fracture-dislocation the patient must be handled with the
greatest care  He should be kept lying absolutely flat and
nerther flexion nor extension of the spine must bo allowed
before everythmg is ready for reduotion.

When there 18 no locking ’ the deformity 1s reduced by
extenmon  The patient 18 mven an answsthetioc while
still lying prone and the spine 18 extended very gently and
gradually by reusing the legs from the table This is done by
means of & block and pulloy suspended from a hook 1n tho
oelling with suitable straps and tackle for fasteing to the
legs The actual reduction is usually easy and should bo
confirmed by an X ray taken in the theatro A plaster
jacket 18 then applied with the back still hyperextended and
the patient is returned to bed.
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When the articular facets are  losked  they must be
reduced by an open operation  Tho proceduro 15 compara
tively mmple The region of the infury is exposed and the
lower articular prooess, which now lies superficial to tho
upper 15 remos ed with bono cutting instruments 1t 19 then
pafo to extend the apine by hosting the legs and tho upper
vertebra will slido back into its place It 1s not neceasary
alwny s to remave tho whole of tho lower artieular process
provided enough 1x taken away to allow oxtension of tho
rpine without impaction  The wound 13 elosed and a plaster
jacket applied in the uswal way  After o fracture-duslocation
it 14 often advisnblo to fuse the affeoted region of the spino

by a formal bone grafting operation o month or six werhs
after the accident

Injuries in the Cervical Reglon

Cosrressiow Fractores  Floxion injuriea to the nech
will produce compression fractures sumilar to thoso which
oceur 1n the dorsal and lumbar reglons The mxth and
seventh cervical vertobrm are thoso usually affected. In
somo individuals 1t is diffioult to take o clear X ray film of
tho body of the soventh ocrvical vertobrn and mjuries to
this bone are ofton missed

Provided there 15 no dislocation compression fractures in
the oervieal region are not usually complicated by cord
wjury Lealons of the cervical nerve roots may ocour and
lead to oharnoterstio pan radinting into tho arm with
rlxlxl:)b be weakness or puralyms of certaan muscles 1n tho upper

Treatment Conalsts in extension of the ncok and
wnmobiisation in a plaster cast known as &  Mmnerva
jacket It often proves Impossiblo to overcomo wedging
of the vertebral body The plastor 18 applied with tho pationt
supine and his head neck and thorsx projecting over tho
ond of the table A well greased narrow plank of thin wood
supports the trunk while the head and arms are held by
asmstants  The cast includes o band of plaster round the
forehead and must be moulded under the ohin to presorve
hyperextension of the neck. The trunk is included as far
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as pelvis ribs but the shoulders and arms are left free
This plaster 18 naturally {rksome at first but most patients
soon settle down and manage to get about very well The
fractured vertebra 18 usnally consolidated in three or four
months

DIBLOCATIONS AND SuBLUXaTIONS It is only in this
region of the spme that dislocation is at all Likely to ocour
without facture of some part of the bone The dislocatzon
may be unilateral or bilateral. In the former case the head
and neck are tilted to one side the ear being depreased on the
affected mde and the chin rotated away from 1t Bilateral
complete dislocation 18 ikely to produce a fatal injury to the
spinal cord

The most usual injury is a forward subluxation between
the fifth and sixth cervical vertebree The diagnoes is
estabhshed by careful examination of lateral X rav films
There may be evidence of & cervical root lemon

Treatment Unilateral dislocation and bilateral sub
huxation can ususlly be reduced by manual traction on the
head followed by extension of the neck If this method
fails or the patient is too 1ll for manipulation under general
anssthetic the displacement can be rednced by more gradual
traction, applied through a skull caliper Onoe tho deformity
hes been corrected a plaster cast m applied as in the case of
compression fraotures The dislocation 15 ususlly stable
after eight weeks and the plaster can then be discarded.

FRACTURE DISLOOATION  Just asin the dorsal and lumbar
region, compression fracture of a vertebral body in the nech
may beaccompanied by rupture of the mnterspinous ligaments
or fracture of the neural arch so that dislocation takes
place It 18 unusual for & more severe injury of this typo
to occur without damage to the spmal cord or oervical nervo
roots and complete section of the cord is unfortunately
common.

Treatment If the patient is well enough and there s
not a serious Injury to the cord the displacement can be
reduced by manipulation under anmethetio Traotion 1s
provided by & special head harness (Glisson a sling) which
can be attached to the surgeon s waist by cord or a strong
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bandage By leaning backwards the surgeon can produce
conmderable traction whilst at the same time his hands are
teft free 1o rotato and extend the hend and nech  This can
Do carred out conyeniently on an ordinary operating table
with the head picco dropped ro as to be out of the wny
and with the shoulder picees in position to net ns counter
traction while the head is being pulled  The operation 15
complcted by the application of a Ninerva plaster  If
the patient 1s not well enough for o general anteathetio and
mampulation—this is alvaya the ense when there 19 & cord
Jemon—reduction must be attempted by more gradunl
traction. The scalp is shaved and under loeal anwesthetio
a special caliper is mntroduced into the outer table of the
skull The caliper 18 then recurely fixed by cord to the head
of tho bed which is raised about & foot  The nech is suitably
hyperextended by placing behind 1t a sandbag covered with
s small thin pillow  The pull on the nech 18 protvided by the
patient s weight sliding down the bed It is somotimes
more cffective to use a pulley at the head of the bed and to
produce traction by suspending weight from the eahiper
If 2 shull caliper j8 not available Glisson s sling may bo used
as a temporary substituto but this mothod is extremecly
uncomfortable and pressure sores will soon develop beneath
the chun

Skull traction should be suceessful in reducing the fracture
dislocation within a fow days traction may then be con
tinued for two or threo moro weeka until it is safo to apply
& plaster without fear of re-displacement

Dislocation and Fracture dislocation with Injury to
the Spinal Cord

It is only when thero 18 a dislocation or fracture-dislocation
of the vertebrso that the spinal cord 13 likely to be injured
When ono vertebra is displaced forwards on & lower one the
cord may be compressed botween the neural aroh of the
upper ono and the posterior part of the body of the lower

The cord may be completely orushied only the dura mater
remawing intact or the cord may bo compressed without
there being much actual macroscopio destruction
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It 1s often imposmble to tell in the early stages whether
the cord has been compressed or destroyed for with either
there may be a widespread paralysis and loss of sensation
with paralveis of sphmeters TUnless there has been o
complete transection of the cord some recovery will take
place sooner or later

MaxaGEAENT OF CASES OoF SPmnaL Corp INJUrY The
first considerations are to overcome shock and to prevent
further damage to the cord which would convert what may
be only an mcomplete lesion 1nto a complete transection.

As soon as the condition of the patient will allow it soms
wnvestigation of the cord lesion should be made Detaled
neurological examination 18 seldom feamble but the following
points can be established qmickly (1) the level of sensory
loss to pm prick testing  (2) the condition of the tendon
reflexes  (3) which musoles are paralysed and (4) the state
of the bladder

The treatment of the smyury to the spine will requre
conmderation. With few exceptions the injury to the spinal
cord takes place at the tume of the accident and 18 not
relisved 1n any way by subsequent treatment of the vertebral
displacement However there 1s no doubt that for ortho
peedio reasons alone the dislocation or fractnre-dislocation
should be reduced so that the stability of the back is restored
Whatever may be the final state of paralysis there is no
reason why the patient s disasblement should be increased
by a deformed and painful spine Tho spinal deformuty
should be dealt with as soon as the condition of the
patient is satwsfactory and adequate facilities aro to
hand

The method of choice for dislocation and fracture
dislocation 1n the cervical region 19 to apply a shull caliper
and to reduce the displacement by traction In theso cases
of cervical injury a plaster bed 1 not required When the
injury 18 10 the dorsal or lumbar region treatment will
depend on whether there 15 locking of tho articular
facets If thereis an open reduction is easential If there is
not the deformuty is overcome by the leg howsting method
already described  When reduction has been completed &
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plaster bed is made which extends from the neck to tho
Jevel of tho hnees  The ed Is dried rapidly, and the patient
is returned in 1t to the ward  This must bo regarded as an

emergency bed  and in a weeh another bed fitted with o

per wooden heel and a turning case will be required

In almost all these canes there is retention of urine  The
bladder must never bo allowed to remain distended as this
will encourage the onset of oystitia  The possible treatments
are  repeated cathetensation  tymng in a eathoter
doing & suprapubio cvslotomy  or expressing the unne by
pressure on the bladder Many apparently conflieting state
ments have been made as to which is the best of theso
methods  Manual expression of the unne 1« a potentially
dangerous method and should be abandoned  If the urine
18 alrendv infected supmpubic ovatotomy is essential  In
the early stages when the unne is olean repeated eathetent
sation or the tied in catheter attached to a drainage
apparatus are both justifiable measures but on the wholo
suprapubio oystotomy is the method of choice If control
of tho sphinoter 18 regamned the suprapubic wound will
soon close and nothing has been lost It 1s often possible
to do the suprapubie drainage operation, when the spinal
deformity 13 reduced The opening into the bladder must
be placed high up on the fundus and the self retaining
catheter should be attached to some form of olosed oirowt
dranage apparatus so that the bladder may be Lept reason
ably full and thereby prevented from becoming contraoted
The urine must be kept acid mn reaction and courres of sul
phonamide or peniclllin may be necessary to deal with the
attacks of infection and cystitia

Paralysis of the sphinoter makes management of the bowels
difficult Daily enemate are advisablo in the early stages
combmed with the judicious administration of laxatives
Treatment of the paralysed limbs should begn early The
prnciples of treatment are the same as in paralyms due to
anterior poliomyelitis or & penipheral nerve lemon. Light
easily removable plaster splints are requred to overcome
footdrop  The jolnts must be provented from becomung
stiff by daily passive movements Paralysed muscles must
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be protected from being overstretohed and recovering
muscles will require re-educational exeroises strengthenung
exervises and electrical treatment — Pressure sores are
extremely likely to develop The grestest caro must be
taken of the back and sacrum and espeamlly of the heels
which are sometimes overlooked If a plaster bed is being
used a turning case 18 provided so that the patient can be
rolled over and s back treated once a week. Tho heels can
be treated more often. Sores are not caused by a plaster bed
unless 1t 18 wrongly made and the appearance of a sore on
the buttock is not by any means an Indication for dis
continwng this method of treatment In fact on many
ocoamons sores have been oured by putting the patient into
a plaster bed instead of nurmng hum on a rubber mattress or
water bed

Finally attention must be given to the patlent s morale
Those with lesions of the cervical region and quadriplega
seldom DLive long but when the leson is at a lower level the
paraplegio patient can be reassured that at the worst he
will be able to get about in a wheeled char He has at
least his hands and arms and head with which to earna
Living When the vertebral leson has become consohdated
and stable the plaster bed can be discarded and the patient
18 then encouraged to sit up As soon as possible he will
be allowed out of bed It 18 hardly necessary to say that
occupational therupy is of the utmost value at all stages in
the management of these cases

Indication for Operation in Spinal Cord Injuries
There are but few occaslons in which operation can do the
least good. Cases of fracture-dislocation with Joching of
the articular facets require operation and this has already
been described.  Operation may be indicated when there is
an increasing paraplegia duo to hemorrhage into the spinal
canal In cauda-equina lesions and cervical injuries when
there 18 evidence of localised compression of a nerve root
this can sometimes be relleved by operation. In compound
injuries 1t may be neceasary to remove s foreign body or
sequestrum before infection will clear up
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FRACTURES OF THE RIBS AND STERNUM
Fractures of the Ribs

Titts 18 a common injury and may result from jndwrect
violence tho whole chest being crushed and a number of
ribs fractured  or from direct violence there being a blow
on ono or more ribs  There 1s tonderneas over the site and
crepitus may be felt or heard with the stethoscope as the
patient breathes In the majority of cases there are no
serfons complications but, with a frncture of the nbs due
to & revere direct blow tho pleurn may bo injured and the
lung penotrated As a result of this pneumo or heemo-thorax
or surgical emphysema may result With the latter the
charactenstic crepitus of air in the subcutaneous tissues will
be felt and the condition may spread over the whole of the
chest even up to the nech and down to the abdomen.

Treatment Although it is impossible to immobilise
completely a fracture of a rib because of respiratory movo
ments bony union always occurs readily and usually in good
position  Union will occur if no treatment is carrred out, but
s fractured nb causes considerable discomfort at each
respiratory movement 80 that the chest should be strapped
1 order to make the patient more comfortable

If inatead of strapping only the injured half of the chest
a3 is often tho custom bands of two-inch strapping are put
completely round the chest so that the ends overlap, the
patient will be much more comfortable because only by this
means are movements of the bony chest wall really pre
vented. Respiratory movements are continued without
difficulty by the disphragm  As each band of strapping is
put on 1t should not be tightened until the chest is in a post
tion of full expiration Strapping ahould be left on for three
weeks after which the patient will have very little discom
fort on breathing

s
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A poeamno- or hemo-tho-ax, anless Iarge, 13 best Joft alone.
A larg» amouat of ar or blood compresses the hung and
£hoald be removed by aspration after s few dave. Although
Forcal emaphvsema mav rpread to a connderatls extent
w1l eventually subad= epomtancon Iv and requres 0o treat-
et

Fractures of the Sternum

Ablhough 12 an expowd posthon, the stermum 1 not
commonly frartured. In prachoe fractures are so=n mosthe
1 th* apper part parncalasdy the manubmom, which some-
trmes mat be s~parated from the bodv of the bope. Fiwured
factores may oorur m vaoons dweenons With moet frae-
tures of the rtemmmn there i no displacement but some-
trmee when the fractore 1 trancrers~ one fragment g=ts
dirplared backwards and tneked m gnder 1t 50 that redueton
1= no* earv  In sach & cas» 3t mav be neressart br op=
uperation, o get a rmall lever i btween the frazments to
e~ redusyon. In the majomv of cases 1t 1¢ sufimert to
treat 2 factred srermum by se~relv supparting the chest
wth rtospmag as with fractures of the gbs. The ool
disabtility the patisnt has 15 pam on motement and ths s
reheted by the srappmg. prondmg 1t completelr encireles
the upper part of the chest. There 15 no pesmanent dis-
abilits and after thres wocks the strappmg mav b remoted,
bat Tazocwas games shonld not b mdnlred m fo- a further
pen2od of thres weeks.



Cuartrn ANVII
FRACTURES OF THE FACIAL BONES

Fon the purposo of description tho facial akoloton can bo
divided into two components—the mandible and the middie
third of the face which includes that aren which lies betweon
tho supraorbital ndges and the upper teoth

Fra 64 A typiosl distribution of frecture lines in a crush
injury of the face 1 °

Frasture through the engle of the mandihle.
m
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Fraorures ofF Tor Mipprr Tuirp  These occur os o
result of direct violenco, dwsplacement being related
only to the direction and degreo of the trauma  Three main
categories of fracture occur —

(1) Naso maxillary fractures in which depression andfor
deviation of the nasal arch exists with concomitant crumpling
of the septum  If scen early enough before cedema appears
the deformity is obvious Immediate reduction 1s indicated
under endo tracheal ansmsthema Reduction is most easly
performed by Walsham s and Ash s forcops or 1n an emer
gency by the introduction of a blunt 1nstrument such as &
urethralsound. The arch ean then be moulded to shape over
the instrument

(2) Malar maxillary fractures in which the brunt of the
force 18 taken by the malar bone or the rygomatic arch.
The malar 1tself 18 rarely comminuted, and more often it 1s
displaced en masse rotation tilting and dwect depression
resulting  With severe traumsa the orbital floor may be
shattered with prolapse of the globe Some degres of injury
to the extninsic muscles will occur—notably the mnferior
oblique and the patient may complan of diplops which
may become permanent if the fracture 18 not promptly
reduced The method of reduction depends upon whether
the malar itself is involved or the sygomatic arch  If the
former the antral approach js indicated The antrum can
be entered by a Caldwell luc the forefinger introdunced into
the cavity and the orbital floor rroned out The malar can
then be elevated. Both the orbital floor and the malar bone
can be held in position by an antral pack which s bult up
by the introduction of half inch ribbon gaure scaked in
Whitehead s varnish  This is retained for ten to fourteen
days If the fracture involves the rygomatio arch Gillies
approach 15 indicated. Here a small incision 1s made behind
the hair line 1n the temporal foasa Tho 1ncision 15 deepened
to the body of the temporal muscle A Bristows or
Howarth s elevator can then be slid down below the fascia
and beneath the arch of the rygoma Elevation will then
effect reduction Fixation 13 rarelv required as the bone
can usually be re-fmpacted
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Fia tu  Qilliew Approach In elevation of the rypomati srelu

jaw may be complotely mobile usually tho result of a
downward blow or may be impacted into the antral super
structure as & result of upward force Theso fractures
alwaya result 1n somo degree of mal-occlusion—usually an
open bite deforrmity  The mobility can bo determined by
taking tho pre maxilla betwoon the finger and thumb and
exerting an up and down moivement It 1s cssential to
reduce the fracture and to obtain Immobilisation (seo
Fracturo of the Mandible) Disimpaotion can bo effected
by the aid of Lion forceps one blade being placed on the
palatal surface and one 1n the buccal surface A firm grp
i then taken and the bone shaken loose by exerting a strong
forward traction combined with a rocking movement

Fractures of the Mandlble
The mandible is fractured by both direct and indirect
violence The lines of fracture run through the body or the

ro. T
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FraoTrures of THE MippLe Triep  These occur as a
result of direct violence dwsplacement being related
only to the direction and degree of the trauma. Three mam
categories of fraoture ocour —

(1) Naso-maxllary fractores 12 which depresson and/for
deviation of the nasal arch exists with concomitant crampling
of the septum  If seen early enough before cedema appears
the deformuty is obvious Immediate reduction is indicated
under endo-tracheal ansathema Reduction 18 most easily
performed by Walsham s and Ash s forcops or 1o an emer
genoy by the introduction of a blunt instrument such as a
arethralsound The arch can then be moulded to shape over
the instrument

(2) Malar maxillary fractures i which the brunt of the
force is tahen by the malar bone or the rygomatio arch
The malar itself is rarely comminuted and more often 1t 18
displaced en masse rotation tilting and direct depresmon
resulting  With severe trauma the orbital floor may be
shattered with prolapse of the globe Some degree of injury
to the extnnsioc muscles will oocur—notably the infenor
oblique, and the patient may complain of diplopsa which
may become permanent if the fracture is not promptly
reduced The method of reduction depends upon whether
the malar itself 1 involved or the sygomatio arch  1f the
former the antral approach 18 indicated The antram can
be entered by a Caldwell Iuc the forefinger introduced mto
the cavity and the orbital floor woned out The malar can
then be elevated. Both the orbital floor and the malar bone
can be held m position by an antral pack which is built up
by the introduction of half inch nbbon gauze scaked m
Whitehead s varnish. This is retaned for ten to fourteen
days If the fracture mvolves the zygomatio arch Gillies
spproach is indicated. Here a small masion is mada behind
the hair line m the temporal fossa  The incuon is despened
to tho body of the temporal muscle A Bnstows or
Howerth s elevator can then be shid down below the fascis
and beneath the arch of the rygoma Elevation will then
effect reduction. Fixation is rarelv required as the bone
can usually be re-impacted
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Fia 88. Emcrgency type of Axation—inter-dental wiring by tho
eyelet met.

Fia 8~ Bkeletal pm fixation by modified Roger Anderson Pins.

are few standing teoth present or where the posterior frag
ment proves to be edentulous The pins are a mod:fication
of Roger Anderson s and two cros pma are introduced into
each fragment Reduotion is then effected and the two pins



274 FRACTURES AND DISLOCATIONS

ramus at almost any situation but three are common and
are the result frequently of indrrect violence i the form of a
blow applied to the chin  They are—fracture of the condylar
neck fracture at the angle often involving the socket of the
third molar and fracture through the region of the mental
foramen Fraoturo of the condylar neck may ocour without
any displacement of the head of the condyle 1n which case
there 18 a mimple transverse fracture with hittle dusability
80 much so that 1t may pass undiagnosed by both patient
and surgeon However in gome instances there is a fracture
dislocation n which forward diwplacement and rotation of the
head of the condyle occurs In these cases there are usually
signs and symptoms pointing to a fraoture and the patient
will complamn of pain and trismus and on opemng the mouth
1t will be observed that there 18 displacement of the body of
the mandible to the affected mde The fractures should be
confirmed by radiograph

Fractures 1n tho region of the angle may show groes dis
placement dependmg on the hne of fracture and mn un
favourable ceses the posteror fragment 1 pulled upwards
and inwards by the internal pterygoid. The fracture is
almost always compound mto the mouth through the socket
of the third molar and there will be clinical mgns such as
swellng pam and mal-occlumon It may be posmble to
palpate the deformity oxternally or find evidence of the
internal displacement by mspectmg the inside of the mouth

Treatment Reduction and nnmobilisatron are mdicated
m all these fractures and the help of a dental surgeon should
be enlisted. Essentially 1n both fractures of the maxilla
and of the mandible the opposite and wunjured jaw 18 used
as a spint  First a1d immobilisatian can be obtamed by the
Barton Bandage or the EM S type head harness with an
elastio ohin strap However moro stability 18 obtamed by
the eyelet method of inter-dental wiring using either
-5 mm soft brars or (-36 mm soft stainless steel wire
More permanent fixation however should always be nsed
and where suffictent teeth are present 1t1s recommended that
the cast metal dental cap splint be employed External pin

fixation 15 sometrmes advocated 1n those cases where there
N

1!
-



APPENDIN

(1) Percivall Pott

(2) Abraham Colles

(3) Robert William Smith

(4) Hugh Owen Thomas

(6) Edward Hallaran Bennott

Percivall Pott 1714-1789

Perorvarn Porr was born on January Gth, 1714 in
Threadneedle Strect where the Bank of England now stands
His father also Percivall a scrivoner n the city died when
tho young Perctvall wos but three years old  The Bishop
of Rochester a distant relative of his mother patrorused the
boy and sent him to school at Darenth in Kent

At the age of fifteen and a half Percivall Pott began a
seven years apprenticeship to Mr Nourse ono of the two
surgeons of St Bartholomew s Hospital  On September 7th
1786 ho received his diploma and practised 1n the City as a
surgeon living m Bow Lano He was clected assistant
surgeon at St Bartholomew s Hospital in 1745 and 1n 1749
became full surgeon which appomntment ho held until 1787
when he was seventy three years of age

On & frosty morning in 1756 Pott was thrown from his
horse 1n what js now the Old Kent Road Ho sustained a
compound fracturo of the tibin and was earried across
London Bridge to his house in Watlng Street a door
purchased on the spot being used as a stretoher  Amputation
was decided upon, but at the Iast moment Pott s old teacher
Nourse arrived and advised conservative treatment which
proved succeesful,

Owing to enforced mactivity Pott then began to write and
published many important original works 1t was not until
1768 that he published his work on Fractures and Dis
locations m which the description of the frncture-dmlocation
at the ankle known by his name occnrs

m
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are joined by locking bars However 1t 18 not consdered
a method of choico and wherever possible the dental cap
splints should be used in preference

Disrocation oF THE Texroro Maxpisurar Jorst  In
some peoplo the jaw dislocates with great ease and a re
current dislocation may occur Duslocation usually takes
place while opening the mouth widely as in yawning or 1t
may be caused by the too vigorous use of a gag or by clumsy
dental manipulations The dislocation may be umi lateral
or bilateral, but in either case the condyle of the jaw 1
displaced forwards on to the artioular eminence in front of
the articular fossa of the temporal bone The patient is
quite unable to shut his mouth which 1s wide open If the
dislocation is uni lateral the jaw 1s diplaced towards the
oppoude side

The condition known as  Chelang Jaw where thers is
an 1mnternal derangement of the temporo manibular jomnt
the result of a congenital deformity of, or injury to the intra
artionlar cartilage must not be mistaken for a dislocation.

Treatment A duslocationshould be immediately reduced
This can usually be done without an anmsthetic. The
clasxical method 18 mmple and effeotive The surgeons
thumbs are protected by wrapping a bandage round each
They are then placed far back on the infertor ramus of the
jaw on the molar teeth while the fingers grip the jaw from
below outside With the jaw thus under control the thumbs
prees it downwards while the fingers ruise the pownt of the
jaw upwards this causes the condyles to shp back into the
joint socket There is immediate relief of pamn and the
patient 13 able to move the jaw there1s however some pan
and perhaps swelling for a few days except m those cases
where 1t 18 a recurrent dislocation. The patient should
avoid opening the mouth widely and abstan from eating
hard food for three weeks
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 comparatively short articlo it has been n standard and
much read work of roferonco on this subject ever since

Robert Willlam Smith 1807-1873

Roser? Winuiax Syt (Smuth s fracture of wrst) was
the first Professor of Surgery at Truty College Dublin
He was also o surgeon at Richmond Hospital Dublin  In
addition to s pmotieal achlovements in surgery, he was
very widely rend and lus professional lectures were uniquo
for tho clear and brillant atyle of their delivery -

“His ments of style wero ns lﬁﬁﬂ/i}l lus written as in his
spohen diecourss and this was ghown in his  Treatiso on
Fractures and Dislocations which won a world wide
reputation

He died from hepatic dseass and ascites

Hugh Owen Thomas 1835-1891

Huonr Owex Tioaras belonged to the third generation in
s family of bonesotters and was the first descendant to
recetve o medical education  Hm grandfather Evan
Thomas was the adopted cluld of & Welsh farmer of that
name he as a child, having besn washed ashore m Anglesey
from a foundered shrp His parentage was never traced
but he was found to bo of Bpanish nationslity Evan
Thomas wes brought up on the farm and showed a great
aptitude for dealing with injured and sick amumals  Ulti
mately he became a well known bonesottor and lus practice
was carried on by his son, the father of Hugh Owon Thomaa

Born 1n Anglesey in 1834 Hugh Owen Thomas was g
nervous delicate child. Because of his il health ke lived
with his parents at Rhoa Colyn, and while at school there
had an unfortunate accident to his left oye leaving a per
manent scar contracting the lower id  On account of this
unaightly scar he always wore a broad cloth cap with a shin
mg brim well drawn down over the lefy oye He spent four
yoars at New Brighton College at the age of seventsen he
became apprenticed to his maternal anole Dr Owen Roberta
8 surgeon at the Workhouse Infirmary, St Asaph  and at
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Leaving the City he lived first in Lmeoln's Inn Fields
and then near Hanover Square where he had a large and
successful practice which he continued wntil his death from
preumonia 1789

Abrahem Colles 1773-1843

Apraniax Corres was bomn near Kilkenny and was
educated at the endowed school there He entered the
Unuiversity of Dublin in 1790 and although he did not gamn
any briluant acaderuc honours his zeal for his work
remained undiminished until his death in 1843

He became Professor of Anatomy and Surgery at Tnnity
College Dublin 1n 1804 and held the char until 1836
duning which time he did much to raise the status of the
surgeon which at that ttme was much below that of the
phymecian  The standard of the work was brought to a very
high level and the number of students at one time exceeded
that of any sumilar mstitution in the Umted Kingdom.

He was twice President of the Royal College of Surgeons
in Ireland—n 1802 and mn 1830—and his partrait in oils
and a marble bust are preserved in the College

A man of strong character amazmg industry and equable
temper as a surgeon he possessed all the essential quali
fieations of sound judgment and cool determunation, com
bined with great manual dexterity as an author he
expressed his 1deas with mmphety and classical eleganco
and as a lecturer he spoke with easy fluency and much
energy An enthumastic and courageous teacher he was
never afraid of admtting his errors to his students pointing
out where he thought he had erred so that they mught
benefit by his experience

He was one of the fist to deprecate the teaching of
anatomy as & subject composed of several dissociated

systems  and his unfinished  Treatiss on Burgical
Anatomy was a pioneer work.

His descniption of the Fracture of the Carpal Extreruity
of the Radius  (Colles 5 Fructure) was first publiahed in the
Edmburgh Medieal and Surgical Journal in 1814  Although
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twenty-one years of age he entered the University of Edin
burgh Two years later ho went to Univermty College
London, gaiming his membership of the Royal College of
Burgeons 1n 1857 He jomed his father in practico but his
medical knowledgo made 1t impossible for them to agree so
the partnership came to an end He soon acquired a Iarge
practice having his own private hospital and a workahop for
the making of hus splints  For thirty years he never took a
holiday, and his usual worlang day was from 6 30 a.m. till
midmght

Thomas was not a specialist 1n the modern senso of the
word, he was a very busy general practitioner He was
looked upon as a quack by the members of the medical
profession of his own day This was very unfortunate
becauss as Sir James Paget has said, Thomsa dreamt of
the redempton by the profesmon of the public from the
wiles and snares of the bonesstter * To-day he is chiefly
remembered for his leg splint but he was the greatest
orthopadist of all time, and gave to the profesmon many
valuable orthopmdio principles His own work was domt
nated by the pninciple of the necessity for rest n cases of
inflamed or mjured tissues

Edward Hallaran Bennett 1837-1907

Fowarp Havrarax Bewverr born in Cork in 1837
became surgeon to the Richmond Hospital Dublin.

He was the first to 1dentify the typieal fracture-dislocation
of the base of the fimt metacarpal now known os Ben
netts fracture of the thumb  An intimate friend of
Robert Smith he became s acknowledged successor as an
authonty on bone lesions of all kinds In 1870 he read an
important paper on Colles 8 Fracture at a British Medical
Association meeting at Cork.
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