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The Different Kinds of Fractures

Tt to recogruse the d of the force causing a fracture mnce
thus affects the raethod of reduction, the speed of repaxr the Fiability to mal
umon, and the extent of the damage to the soft parts. The nature of the force
and its direction can often be guessed from the history of the scadent, and they
can pearly atways be deduced from the radiographbs.

There are five mam forces: durect blow amgulation, rotstion, vertical com
preasion, and foreed flexon of 2 joint,

Direct blow

A bone struck &t an angie to its surface breaks in different ways depending on
the nxture of the force. Three types of fracture are recognised. tapping crush,
and penctratmg

Tappeeg fracture This occurs when a force of dying momentum » applied
over a hnear area. [t 18 seen typrcally when a foothaller i hacked on the stun
(fig 1) The bone breaks at the pomt of contact and absorbs the entire force.
The bne of fracture 1s transverse. In the leg and the forearm—the commonest
mtes—the second bone often remarns mtact, and when 1t does there s hittle or
no dsphicernent. The skan may be sphit at the sitc of mmpact; apart from this
damage to the saft parts 1s neghgible because the bone absorbs the foree of the
blow

Crush fracture This occurs when the force 18 applied over a Iarge area, The
momcntum 18 greater and the force bendes breaking the bone alo crushes the
soft timues. Treatment of the soft tissues often postpones definitive trestment
of the bone. The bone breaks transy ersely and may be communuted, Le. 10
many fragments (fig 219) In the leg and forearm the sccond bone breaks
transversely nearly at the same level.

Penetratong fracture Thunoccurswhenagreat force napphicd overasmallares,
s m & gumhot wound. The bone m splinteted 1n 2 characterstic manner (fig
3)<ThedarmgemthenoﬁmmybemmlormAthmghmwm
thc\meufmghtmo&mp\uhcdmdemduc-pcdmge 2 munarery ora
miin nerve may be severed. A large fragment of shell acts a1 & crushing foree
and ot as & penetrating force.

.

*ro



2 THE DIFFERENT KINDS OF FRACTURES

Angulation
The bone breaks at the point of greatest stress and not where the force n
applied. Tha line of fracture 13 transverse and there 15 unully a small wedge
shaped third fragment (fig 2) The soft trssues at the site of the fracture escape
damage except that a bone-end may puncture the skin

Rotation \\-_
The Limb s twisted and the bone breaks at the weakest point. The Ime of
fracture 1s spiral and involmlw‘decxtunoflhea;fl(ﬁg 4) Inthelegthe
two bones break at dufferent bevels (fig 213). Damage to the soft parts ts slight.

T ertical comprestion
The force passes up the bone and the soft parfs are not damaged Either the
bone splits along its length in several planes (fig 5) displacement s then un-
expectedly emall and repair unexpectedly raptd. Or there i a tramsvense frec
ture through the lower part of the shaft and a vertical split 1nto the joint (fig
g7%) The damage to the jont 13 senous and ofteh permanent. -

Favrrdﬁmuuafa};al
At the knee and elbow & specual kind of fracture occurs when the jount 18 fore
ibly bent while the extensor muscles are in strong contractron. At the elbow
the olecranon and at the knee the break transversely and at the same
tume the extensor muscles tear When the muscle tear 18 complete the bone
fragments scparate widely

PATHOLOGICAL FRACTURES

A force of some magnurtude must be applied before a bone breaks, and when
the force 18 insufficient to break a healthy bone the fracture 13 said to be patho-
logical or spontancous.

Pathological fractures occur (a) With general discases such as tabes,

to uncoordinated muscle action from the Joss of muscle sense (fig 6)
(5) When the bones throughout the body are fragile, as in frugilites oesium
(fig 7) osteitrs deformana (fig 8) and senile osteoporoms (fig 9) And (c) when
the bone 13 weakened locally by a cyst or 2 neoplasm (fig 10).

Pathologeal fractures are treated, secundum artem s ordinary fractures.
Union can be expected except in tabes and sarcoma.

Somctimes a bone normal 1n every way breaks dunng ordinary use. Thu
kmnd of pathological fracture » called a fatigue fracture. The patient (mthout
having met wth any injury) suddenly feels pain 1n a bone. The radiograph
show s a linear crack without drsplk Often the radrograph at first shows
nothung; onhy the later appearance of callus proves that the bone had broken
(g 1)
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Fig 1 (lft) Frecturs cauiscd by  tapping force.
Fig 2 ekt Fracture csued by 2n sngulaty f
md‘w""@hrfnmnmmduub:m
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Fig 5 Fractures cmeed by a verdal force Laft, frcture of dhe os cal
Tiehe, verocal fractums of the thIL s

Fig 6 Pathologcal fractures di
3 ufdnﬁf:mwﬂmnombauuam
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Fig 8. Pathologacal fracture due 1o Paget s discase. The fracture

Fig 7 Pathological fracture dua to

s DOt complete,

fragilites oestum.
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Frg 12. Fracturc mumble in the fist redsograph. Interval: thirteen days.
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The Diagnosis of a Fracture

SYMPTOMS

“There 1 & history of an injury succeeded immeduately by pain The pain vanes
in intensity- 1t may be agonusing or 1n the casc of an impacted fracture Little
roote than a nuisance. Intermuttent spasms of pan suggest = fracture. The
patient often feels momentary nausea at the trme of the acaident

SIGNS

Swelling 15 not pathognomonic of a fracture; it may be due wmply to a bruise.
On octasions signs are many When the fregments are displaced the contour
of the part may be visibly abnormal. Irregulanty of the surface of s sub-
cutaneous bone like the clavicle may be palpated The patrent usually refuses
to move the damaged mb and pasaive movement 1 resisted. Abnormal mob-
ility and crepitus (the nose made by one bone rubbing agamst another) may
be felt 1n the course of the examimtion but no attempt should be made to
elicst them. In the lower imb there may be an apparent difference n the
length of the two legs. However oal) fwo sygms are reliable pamcly local tender
ness over the site of the break, and a fracture line visible 1n s radrograph.

1t u belpful to get the pattent to localise the {npucy 1f he 18 ssked to put one
finger on the most painful spot he usually pinpornts the mite of the fracture Do
not palpate too much. Once a fracture has been suspected rt 13 8 kmdness to
the patient to dexist from further examunation until 2 radiograph has been scen.

X rays
It s wise always to zxsume the presence of a fracture until 1f has been excluded
by radiography

X rxys must be taken 10 more than one plane. Sometimes even m two planes
at night angles to one another a fracture may be invisible and rts presence only
dsclosed by later redsographa (fig 12)

Radiography 1 valuable for exduding a fracture. For medico-legal ressons
the doctor should 1ns1st on an \ ray examimation in any suspected case of frac
ture, even though the presence or absence of 1 fracture makes no difference to
treatment; and the onus of refusng should be on the patient.

When & fracture 1 present an intelligent and sccurate desenption enables
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THE DIAGNOSIS OF A FRACTURE 1

the correct form of treatment to be deduced The following particulars should
be noted

Posr*1om of the fracture s the fracture in the shaft, or in the metaphyss?®
And does it involve an articular surface? A fracture through cancellous bone
abways unttes, « fracture of the shaft may not.

Drrection of the frocture lime Ia st transverse (fig 1) oblique (fig 208) spiral
(fig 2), or longitudimal (fig 5)?

The wumber of fragments There may be three in a fracture caused by sngula-
tion (fig 3) or many m a frecture causcd by a crush {fig 222) ora gun bullet.
Where there are many fragments the bone fs sad to be communuted.

The degree of completemess of the fracture The bone ends may be separated
by a gap When the fragments are not separated the frocture 18 scen only as a
harr-line (fig 129) A wide area of rarcfaction wrthout dsplacement is more
likely to be a vascular channel than a fracture. A hand lens often reveals a
fracture not scen by the naked eye. Occmiomally a fracture 13 satd to be 1m
pacted, 1 ¢, although the fracture 1 complete the fragments are interlocked
(fig 175) Sometimes there 13 not any loss of continmty” the fracture 13 then
sud to be incomplete (fig 108} A specul form of 1ncomplete fracture is scen
1n children when only the cortex of the bone buckles, leaving the shaft entire
(6g 114).

The displacement There may be shift, overlap angulatton rotation or dis
traction (fig 13). These dusplacements are commdered In detail on page 23

Fresh \ rays should be taken after the reduction of a fracture and after any
change of plaster If they are not taken and reduction is unsatsfactory or mal
umion develops the doctor will be blamed and nghtly so

DAMAGE TO S8OFT PARTS
Thus should always be assessed. In particular we want to know four things.
Hnlhclhnbecnhmchcdmd,lfbmchcd.hnmylkmbemdcnuhwd?

Hare the soft tissues been crushed? Has a mam nerve been damaged? Is the
arculation to the hmb destal to the fracture satisfactory?
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The Principles of the Treatment
of a Fracture

Many fractures join satisfactorily without any treatment. Trestment = ooly
requared to prevent non-union, malunion and suffiness.

NON UNION

The term non union peeds definmg It docs not mean what 1t says In non-
umon there 13 not xn absence of umon. Non-union mphes that the materfal
yolning the broken ends 1 fibrous tissue and not bone. When there is not sany
tisure betwreen the broken ends we spesk of pseudarthross, Pseudarthrouis o
rare, non-unton s not uncommon. It would be better to replace the term non-
unron by fibrous nmon for that s what 1 meant; but the term non union 1s
long established and will not casily be ousted.

Apart from endothelium and epithelrum which have their pwn methods of
reparr every structure 10 the body when dinded unites by fibrous tissue,
except bone. Why 1 1t that bone 18 the only tissue m the body that joins by
bone? We believe that all repair trssue #t its inception 13 the seme, and that
what happens to 1t subsequently depends on the stresses to which 1t e sub-
jected. If the young repasr matersal s stretched it ends up as a plable scar 1f it
s compressed it ends up #s ngid bone, One should therefore, dunng the mend
mg of a fracture, encoursge everything that compresses the embryonic callus
and discourage anything that stretches it

FACTORS FAVOURING COMPRESSION

Compression can be brought sbout by muscle tone, by voluntary muscle
#ctron, and by waight-besnng
Vinscle tone

Whenever there are muscles attsched to the two fragments they exert com
prexion by ther tonie acumty Vuscles are at work even when the body 18
supposedly at rest, and this mild contrnoous myvsible sctivity 1s called muscle
tone. That the ends of & broken bone tend 10 overlap 1 evidence that muscles
are all the time forang the bone ends towards one another even when they are
not m volunitary sctron,
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1 oluntary muscle action
The compression cxerted by muscle tonc can be augmented by voluntary
muscle sctraty Durmg actinty at least two sets of muscles are at work. At the
elbow for instance, while the flexors are actrvely shortening the extensors are
actrvely lengthening: one group of muscles s hauling in and the other group 1s
paying out, and both wre taut. The combined action of the two groups of
muscles 18 to compress the fracture site.

Weaght-beaning
W erght-bearing 1 an obvious method of cxerting compresuon and patsents
with fractures of the lower lmb should be got on to ther feet as soon as
possible,

FACTORS ADVERSE TO COAPRESSION

Stretchmng 18 the opposite to cmucf),:um. The repair maternal between the
ends of a broken bone can be stret by traction by hunging and by rotatron.

Traction

As a rule muscles tend to approxmmate broken fragments but in the case of the
clecranon and the patella they do the reverse. When muscles pull the frag
ments apart thesr pull must be neutralised by internal fixation of the fragments

The ends of a broken bone may be kept apart by cxcessrve traction, In the
treatment of many fractures skeletal traction s used to reduce overlap and
there 18 always a danger that the traction will more than balance the compres-
non exerted by the muscles. In which case the repasr maternl between the
broken ends will turn into fibrous tissue mstead of into bone.

Hongemg

When a fracture angulates, the mite of the fracture  compressed on one side
and stretched on the other According to our hypothesis bone should be
formed on the side compreased and fibrous tissue on the side not compressed.
Thus 18 precisely what happens, In any fracture that hus yotned with an angular
deformuty the radiographs show all the callus to be on the nude of the bend
(fig 14) If a fracture 1 repeatedly hinged, first 1n one directron and then m
another dustraction will predommste and the end result will be non-union, 1 e.
unon by fibrous trssue. Indcniminate continual hmging therefore must not
be allowed Luckily when there are muscles attached to both fragments the
muscles themselves by their tome activity prevent hinging When there are not
muscles attached to both fragments there 13 nothmng to prevent the bone ends
fm_trnhmgmgmnunmllymdmulldmmm.

omuc activity of muscles will only prevent lunging so 23 the fracture
mcnnotbungdmurbedbymlfomTomclcﬂvllor;gofmmdeumt
poverfulcrn:ghtopmmthmgmgwhmthefnmmumumdupunby
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Frx 14. All the callus bs lud domn on the Inside
of the bend, s a result of compression.

Frx t3 Collar-and-cuff splint



Fig 16. Skeletal traction. Pm through the upper third of tibia; end of bed
taised ten inches; ten mﬂ Top right leg lying on a pulow on the bed.

gkt lex Let patient bending his knee after the
lower hulf of the mattress has been ket down.

outnde forces, Thu s why for exarmple, when treating & fracture of the shaft

of the humerus the physiotherapist encourages the patient to flex and extend

the elbowr but docs not allow him to sbduct his shoulder In the abducted pont

tion granty would cause hinging at the site of the frecture.

o Rotation

If bone ends are allowed to rotate on onc another the young repaur matenal 1s

stretched and the stretching induces fibrous union. Rotation at the site of 2

fracture therefore must not be allowed. In genenal, muscles when n action
-"prevent rotation but 1n the forearm there are muscles whose function 18 to

make the radius and the hand 25 2 unit rotate round the ulna, and when they

cinitract the young repair matenal i stretched.

FREVENTION OF ROTATION AND HINGING BY PURE SPLINTAGE

Hingng and rotatron must be prevented m certain fractures 1f union by bone
13 10 be achseved This s done by sphntsge. But the splintage has to be of &
specaal land. It bas four attributes. It must be continued throughout the whole
ume the bone 1 mending 1t must not be mterrupted, 1t must be ngid and it
must contan two angles to prevent rotation. The 1niuals of these four atin
butes compose the word rURE P for prolonged, U for uninterrupted, & for
npiudsfmmmxt.mumngbymmthatd\elphmmmbcu

tended up and down until 1t incorporates two angkes one above and one below
the fracture.
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ments until the fracture has comsohdated. A physiotherapist should not be en-
couraged to move jomnts. Her task 15 to mke the patvent move his own jounts,
not to move them herself

BHRIXKAGE OF THE CAPSULE
One of the penalties of old age 1 an mereasing stiffness of the joints. It would
secm that jount capsules have a natural incimatron to shrmk and are only kept
at full length by beng repestedly stretched. When a jornt 13 splinted the
effect of movement 18 withdrawn and some stiffness 1 inevitable
from shrinkage of the capsule. From this two conclusions can be drawn. Finst,
that po more jomts ahould be rmmobilised then can be helped, and second,
that when 2 joint has to be splinted 1t should be beld 1n the posrton that
ltn:td:u:lcquxﬂylﬂplruoftbeupm}e_'Ihnnmtwmemtmtm-;mntlike
the clbow wh ly the mddk 1 ordinarily used. Butstssu
prun:}ymmporumm!hchmdwhmmyrammanofmovtmcntudmbhng

IXEXTEXSIBILITY OF MUSCLE

“Muscles have two actions; they shorten and they keogthen, And whenever
erther functron 15 m abeyance for a while it 1s Jost. From a study of mfantile
paralysss it 15 known that when a musce 1 held 1n 1ts lengthened state for &
while 1t loses 1t3 ability to shorten. It 18 not so well known that 2 muscle held m
2 shortened state for a while loses 1ts ability to kngthen. Loss of the abilty to
lengthen accounts for most of the stuffncss that develops durmg the mending
of a fracture.

There should pot be any difficulty in retsining extenaibility in muscles that
can be stretched to ther full, but how are we 1o take care of muscles that are
prevented from being stretched by being under plaster? Luckily it 1 not neces-
sary to stretch 2 muscle to its full 1n order to preserve sts extensibility 1t #s

15 to interrupt {ly the temic actrerty of the muscle by active
contractson of its antzgonmst. When one group of muscles contracts voluntarily
1ts opposite group sutomatically relaxes. When, for example, a penson wills
humself to bend hs knee his quadriceps relaxes. A suff knee seldom follows a
fracture of the shaft of the tibia but 1t 1 common sfter & fracture of the shaft of
the femur This 1 because the man with a fractured tibua actreates his knee
muscles whenever he Lifts hrs leg, which he does frequently and without think
mg The man with a fracture of the shaft of the femur nesther Lifts his leg nor
bends hs knee unless he 1s made to do so. That the loss of movemnent after a
fracture of the shaft of the femur 1 due mastly to loss of musclo extensibility

Accordingiv ot onlv should a pateent move unsplmted jounts, be should
try to move the jomts that are under & splint. The splint will pot permut &
Joint 10 move more than a few degrees but the muscles will sutomatically relax
when therr opponents are willed to contract.
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INCONGRUITY OF JOINT SURFACES

Oppoung srtcular surfaces are made to fit onc another exactly And whena
fracture mvotves a jount and the frag are duplaced—h er shghtly—
the broken articular surface when mended no longer fits its opposste artrcular
surface unless reduction has been meticulous. Exact anatomical reposition can
rarely be obtuned by a dosed mampulation and often proves mpossible st
open operation. However 1f the damaged jomt 13 allowed and encouraged to
move, movement moulds the frectured articular surface so that 1t comes to fit
113 opponite number and m thi way congrurty bs restored Therefore, m a
fracture that mvolves an articular surface the jount should not be held still 1f 1t
can be avmded. It 13 often possible to use a s131PLE sphnt to mantun reduc
non and yet to allgw movement of the demaged jount {fig 16).

ORGANISATION OF TRAUMATIC EXUDATES

When a2 bone breaks, blood leaves the vessels and secps 1nto the tissues, where
1t 18 organised and converted 1nto fibrous tssue. The fibrous tesue hater con-
tracts down mito a scar and the scar binds together everythmg m the neighboar
bood. Thus 13 2 senous contribution to post traumatic stiffness when the foree
that breaks the bone i3 also exerted on the soft parts. A compression fracture
of the spine 13 & commeon mnjury It 13 cansed by forced flexion of the back, and
3 or before the vertebral body breaks the extensor muscles of the back tear
Widespread scamnng wrthm the muscles o mevitable. If the panent 1 got up
mmediately and made to touch hus toes within ten days, the scar 13 kept on the

stretch while 1t 18 forming, and the patent 18 saved from a remdusl annoymg
backache.

P
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The Stages of Repair

It 1 not enough to treat only the bone: the soft structures are equally impor
tant, and they sho require treatment. The object of treanng the bone 13 o get
bony union 1 good pomtion. The object of treatmg the soft parts 13 to leave
the fmb a5 supple s before the accident. The soft parts may be injured at the
same time s the bone 15 broken, but as a rule the damage to the soft parts 3
caused by splintage and by disusc of the bmb

The treatment of a fracture therefore consists of two scparate parts

1 Treatment of the BOXE.

2 Treatment of the 80FT PARTS, and the PRESERVATION of the ruxc.
TI0N of the bmb

The two trestments are to some extent antsgonistic, the bone requining 1m
mobility and the soft parts mavernent. Usially trestment of the bone takes
precedence over the treatment of the soft parts but as far as passible both treat
ments should be 1 It h that the bone does not
require any trestment and then all treatment can be devoted to the soft part.

The repar of hone can usefully be divided 1nto four stages.

Stage 1 FORMATION OF ENSHEATHING CALLUS
The space between the ends of the bone 1 filled with blood 'and plasma. This

flwd 15 prevented from leaking away mto the surrounding trssuds by stnpped
up perrosteun and by muscle sheatha. The flusd clots, and the clot 13 org
ansed The organsed materal, of the conustency of s¢tung glue, 15 called
cuheathung callua, '

Chinically when the fracture 13 complete, the ends of the bones move frecly
on one another

‘The radiograph show s erther 1 gap or a linear crack.
Stage 11 FORMATION OF CALCIFIED CALLUS

The pH of the fluid betw een the fragments 1s at first the same as that of blood.
-\ﬁcnfcwdxynhe-mhmrydcu-anonwto&btrdmeofco.fmn
erdudcelkmdofhmc-ndfmmth:mmdu.nerthuve-udnym
ubwrpuonofhoncfmmth:boncmdt.Onmcmmtofdm-bmrpnmtho
fracture ine, which immedutely after the scaident may hawe heen almost in
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viible, becomes clearly defined at the end of ten days (fig 139). Later alkal
1nity becomes grester than normal and cakerum v deposated in the ensheathing
callus, Thereupon the callus becomes ngid.
Clmically at the end of thus stage there s somon. The two ends move ss one,
burt angulate of subjected to strese.
Int.hcndmgnphlﬁuﬁylhxduwnmndlthebmkmmda(ﬁg 7).
Although there 13 saton, real repar or coxeofidation has hardly
two broken ends are now prevented from moving an onie another so that repar
proper 1e. the fumon of the two mw bomy surfaces with bone, can begm.
Throughout thes boak the terms union snd consoltdation are grven arbitrarily
dustinctive meanungs. UNION tmplies temporary firm Linkage of the ends of the
bowe by calafied callxs CONSOLIDATION mplies parmconent fuston of the ends
with bome

Stape IIL FORMATION OF PERMANENT CALLUS
Osteoblasts from the centre of the bone and from the periosteumn invade the
calafied callus, shsarb 1t and replace it by bone,

Clinically st the end of thus stage there is consohdation. The two ends not
only move s one, they are now able to resut stress without angulshing or
refi

actunng
In the mdrographs the gap between the ends s filled wnith bone, and the
callus outside the bone 13 leminated and fumform m shape (fig 17).

Stape IV REMODELLING OF TRE BONE

Unwanted calhm disappears. This change can be traced in successive radio-
graphs. Bane trabeculse at the ite of the frecture are gradually absorbed and
relaid to meet the new streseey they have to bear 1n sccordance wmith Wolff’s
law Thrs 1 a silent change. It 13 sstonuhing how effectively the body sccom-
plishes this transformation (fige. 18 110).
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Treatment qf the Bone

Trestment vartes m the different stages.
Stage 1. REDUCTION
o SPLINTAGE umtil LXIOX
IN. PROTECTION until CONSOLIDATION
~ \i

STAGE I REDCUCTION
DEFINITION

By reducton 1 meant plscrng the bone ends 1n contact with ope another and
10 good poszon,

Ix contact
Bones will not jomn unless they are m contact. Usually the fractured ends auto-
come mto contact the muscles pull them towards one

another Excepnons ocour { 1§ When the muscles are pulling m opposite direc
woms (fractore of the patella). (2] When one bone end pierces sur
roanding muscle (longrtudiml fracture of the shaft of the femur). (37 When, m
the leg or forearm, the ends of one bene are held apart by an 1nnact
fellow bore. And (4)'when the bones are pulled gpart dunng treatment by

excrssve fmachon.
In good ponition

If the bone ends are repleced 0 exactly that the anginal contour of the bone s

rdmtdrrdmnpu‘imsutdy m all cases m winch exct amtomscal

s pot been schieved there 13 mal Ifh the devmanon

ﬁummrmlunmmoughmmmfﬂcmhfnnmonnnythnmducmnu

good. With a fracture of the shaft good reductron s sufficent; when a fracture
mvolves tn srtcular murface perfect reduction bs desrable.

TYPES OF DISPLACEMENT

SmctLbemcLbodaofrednmond:pcndanth:typeofduphwn:mommm
leamto z the diff from the rachographs. There

be shaft, overhip mglﬂmoﬂ‘mm‘n.mdoepanmn;mmymmbmmnof
these (fig. 13 page 10).
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‘Thus may be m any plane. Shift 13 not of much wmportance 1n a fracture of the
shaft. Thes 18 fortunate since 1t 13 a difficult displacement to correct.

Overlap

‘Thrs  unually combined wrth shuft. Overlap results in shortenung Moderate
shortening of half an inch of »0 18 immatena! to good function except in the
forearm. Here 1t s of importance since # shartened radius cannot rotate around
an ulna of unmparred length. Overlap of one bone of the forearm lmuts rote
nion, equal overlap of both bones may not carse any loss of rotation Inasprral
fracture shght overlap haa the advantage of ensuning that one bone-end 18 im-
pinging on the other and 13 an msurance agunst non union,

Angulatron
‘Thus may be 1n any plane. Sometimes st interferes with function, sometimes not.

When the joint nearest the fracture s # hinge joint, anguhation causes dis-
ability becanse the centre of gravity ceases to pass through the middle of the
Jjoint, and great strun o put on the muscles and when they tire on the Lga-
ments; for example, an outward bos n the upper third of the tibss puts strain
on the knee, and an mward bow 1n the lower third of the tibia puts strun on
the ankle, Angulstion 1n these two cases should be corrected.

Angulaton panalle] to the plane of movement slters the arc of movement.
Thus does not cause dssability if only the middle of the range 13 ordinarily used.
A backward angulaton m the lower half of the tibu, for exsmple, 1 not of
much importance because extreme dormflexion and plantarflexson of the ankle
15 scldom wanted.

Similarly angulation near a ball and-socket jomnt  only important if the
extreme of movement 13 10 daily use. For thn reason an angulation near the
shoulder does not matter ©heress an angulsnon near the hip yount does.

Rotatrom
This 1 serrous 1n & bone situsted between two hunge jomts; for example, ma
fracture of the tibm and fibuls intermal rotation of the lower fragment causes
the knee and snkle to work 1 different planes. When the jount sbove the frac
ture 1$ a ball and-socket jomt the deformity can be compensated for by rota
ton xt that jount and dusability 1s alight e.g 1n a suprecondylar fracture of the
humerus.

Separatron
If the bone ends are pulled apart erther by excessive traction or by muscle puil
thev unrte by fibroas tissue 2od not by bone,
In a fracture of the shaft the muscles bndgmg the fracture arc strong
enough to overcome the harmful effects of traction. But if the patient does not
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sctrvate hrs muscles traction 18 potentially harmful. 1 hen traction 15 beng ured
12 53 most important to make the petiext use ks wruscles

In fractutes of the olecranon and the patella the muscles pull the bone ends
.pan,mdthcpuﬂmmbenrumlucdbymtmulﬁuuonohbcfngmm

WHEX REDLCTION IS NOT REQUIRED

The layman belicves that every fracture needs to be set, and that 1f not set 1t
will pot jomn. He ts mustaken. There are, mdeed, four occasrons when 1t v
proper not to attempt to reduce & fracture: (1) When there o not any displace-
ment, 23 m a fissure fracture of the skull (2) When the displacement does not
matter A doplzcement, however gross, may be wgnored provided that it
will not prevent the patient from reg: full fu Only exp cc tells
s whether the position 18 good enough. (3) When reduction, though desirable,
s not feasible, as m a commmuted fracture of the head and peck of the
humenus. And (4) when red cannot be d, a3 1n a fracture of a
vertebral body Under sny of these arcumstances reduction s superfluous.

TIME FOR REDUCTION

Reduction should be sttempted as soon 23 possible, before the ensheathing
caltus begims to fix the fragroents and before the muscles set from the clotting
of the haematoms. Every hour counts; do not wurt for swellng to submde.
Delay only until the patrent 53 comfortable m bed and until an X\ oy has been
taken. Reducing a fracture s often the best method of treatmyg shock.

METHODS OF REDUCTION

Closed manipulatron  Setting 2 fracture s mewact and rarely achieves anatom
1cal reposttion, but 1t 13 the lesst dingerous and the mmplest method of
reducing a fracture. Before reduction 3 attempted the patient should be an-
acsthetsed. This 13 dope to render reduction painless and sbo to render it
easier by abolshing muscle spasm. It belps the doctor as much as it helps the
panent.

The doctor should have 2 clear understanding of what he ts trying to reduce.
Tbemampulmonmxyhﬂtmbcdommmtnlnngu,tumﬂ:dﬁmom
and then another drsplacement.

Of the vanous daplacements, angulation and rotafion are easy to redoce.
Sbﬁunmhemcdmhuomhpuﬁ:ﬂmm:mdnmthmmy
be difficult. For overlap two methods are available: longrudinal
pull and hungmng So long s 1t 13 bexng applied traction will pull 2 bone out to
e g apheh e s o i At nd, rlew e

app! 1 corrected o that the ends
bmﬂﬁdzpagunumuntb:pu"urth’ad.lnd}ehu@ngmcmt
t\bﬁ:gnmummguhmdwdnttbcyﬁellmtpznﬂdmmcnlﬂxrm

cnd:mcormcx}ymm:dmdbrngb:mmmppwm ect posrtion
mcthodunwfeﬂ:ﬂytlmcdclnltlnopcnopcnmmpa{ Toe
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Open reductron. This o the most cxact method, but there 13 always & mk

of scpas, and operation should never be done except under ideal conditions.
operation Is sometimes essenttal. (1) When one fragment 1 uncontrol-

labke from withoat, e.g m a hteral condyle of the humerus in a child. (2)
When one fragment 18 entangled 1n saft tissues, e.g 1n & longrtudinal fracture
of the shaft of the femur (3) When the fragments are pulled apart by muscles,
e.g na fracture of the patella. And (4) a3 2 prelude to intermal fixanion,

Though not essenthl, open reduction u advantageous 1n transverse frac
tures wrth overlap especlly m the forearm with an mtact fellow bone. After
exposure the bone ends arc got end-on by means of a bone kever used 23 0
shoe-horn.

STAGE 11 S8PLINTAGE UNTIL UNION

Splints are used for two separate and dmstinct purposes: (1) to keep the bone
ends still, end (2) to masntein a reduction. Each purpose 1 served by 1ts own
lpccnlkindoflpﬁnLTokeq)theba)cmd:uﬂLPuu:plmugcuund,m
d SIMPLE spl o used, Pure and Srmple splints have
llmtdybemde.ﬁnedvmpngaxsmdlﬁ.

The doctor must decade whether any splintage is required and if e which
kund. He abould ask humself first whether PURE splintage 1» needed 1f 1t 18
not, whether 81M FLE splintage 1s needed. Often there i po need of erther

PuURL splintage » needed to prevent the bone ends from moving on one
snother when the muscles are unable to hold them still. Only three common
fractures demand PURE splmtage: tramscervical fracture of the neck of the
femur fracture of the carpal scapboid and a fracture of the shaft of the madns.

The only extermal sphint that qualifies =3 a PURE splint 18 a plaster cast
containmg two angles, The fmmobility imposed by an external PURE splint
conduces to stiffness and when PURE splintage 18 required 1t is often better to
usc oternal firation,

SIMPLE splintage is used to ared Therefore, when for any
rexson 2 fracture 18 not sct there is not any point m applying a s1aPLE eplint,
Sometimes 1 PORE sphint is required when & stMPLE aplint 1 not, e.g fora
fracture of the scaphosd.

S131pLE splintage takes many forma. It may suffice to bold the neighbour
1ng joint m & parttcubar pomtion The plaster slab on the back of the forearm
and hand used to maintain reduction of a Colles s fracture is 2 good example
of as1arpLEsplint. When a rotxtory duphicement has been corrected a plaster
cast s needed to hold the reduction. And, 1n general, a fracture with overlap
can only be held reduced by traction.

METHODS OF SPLINTING

The chotce depends 1n the first place on the purpose of the splintage, whether
ntubchgmdmkaq)tbebommd:nﬂjormmlnmnmducuon,md
sccond, on the type of duspl The availabk hods are:
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Fig 19 Phasterslab Note how wetith.

1 dgmabilisation of weighbouring joint
“This s a uscful form of S1MPLE splintege when the fracture 13 near a joint

and sngulation only 18 to be controlled. Tt 13 used for a supracondylar fracture
of the humerus.

2. Plaster slab

Plaster—of pars strips, or slabs a3 they are often called, have almost entirely
superseded wooden and metal gutter splmts. Excellent bandages ready for use
are now on the market. Plaster slabs have their mutations. Although they con
trol angulation they do not control rotatron or prevent overlap &nd they only
serve a3 S1MPLE aplints, for they do not keep the bone ends anill.
The alab should be applied while sull wet and limp if the plaster has

to sct before 1t 13 applred 1t cannot be evenly moulded to the Lmb (fig 19) It
advisable to bind on the pluster slab & tightly as pomible, and then n fivo
minutes when the plaster has set to remove the tight bandage and replace it
with a loose bandage.

3 Plaster casts
These serve both as s1MPLE and as PURE splints. A circular plaster contain
mg two angies keeps the ends of the bones stll and 30 qualifies as a PURE
sphmt. A cast mith two angles also controls rotation and angulation, but 1t fails
to prevent overlap for which only continuous tractzon 1s of anry value.
The less paddmg there 19 between the plaster and the skin, the better the
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Fig 10 Skmn trachion. « (tep) steps i spplication § (befert) in scoon.
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tight arreular plaster soon fter an scadent A arcular plasters should be split
docrn 10 the thin from the fop o the bottom 1f the doctor fails to do this and an
rchaemu develops he will be blamed even though the schaemia did not result
from too trght & plaster He must be able to prove that the plaster was not the
cruse of the nchaemia, and he cannot do this unless he has cut a strip out of
the plaster

Stockmette should always be used under plaster VWithout 1t the patient
suffers agony when the plaster Is taken off because the hairs of the skin stick to
the plaster and removing the plaster entatts pulling the hats out by ther
roots.

Few doctors are good at putting on a plaster cast. The secret of success les
1 winding on the wool tightly and evenly (and this cannot be done unless the
wool 1 raelf wound tightly) and 1n amoottung with the palm every layer of
plaster a1t 1 spplied The smoothing moulds the plaster to the imb

4. Graoity
In a fracture of the shaft of the humerus, 1f the wrist 1 slung to the neck the
weght of the arm reduces the overlap Abo if care i taken ta see that the
humerus 1 vertical grivity corrects any angulation. A collar-and-cuff ang
ulates the humerus and must not be used.

5 Shn tractron

Like other forms of tracton, skin traction only overcomes overlap It does not
control rotation ot angulstien, and of course 1t cannot sct #s 2 PURE splint,
Skan traction ts less dangerous but lem effective than skeletal traction. It has
three disadvantages: 1t impedes joint t, 1t requires & large area of
healthy skin, and the skin may blster The nsk of blistering 1 reduced if the
strapping 18 made to adbere closely 10 the akin, and 13 spplied o er an extenmive
ares, and f the pull 1s parallel and not at an angle to the skan

Two stnps of two-mch wide de adh plaster or Elastoplnt, long
enough to resch up to the joint above the fracture, are cut and to their ends are
sewn pieces of hif mch strong tape. If the patent 13 an adult the Lynb should
belhmtd.AnngufRnbmaonhaueubtmhgcdﬁm}ymumithcleg)uu
lboved:unklctopmmthem.nwﬁmdﬂ:ctmdou:mﬂu(ﬁglzm,mb).
The adhesve plaster strips are bandaged on firmly and to their ends are
attached werghts The pull should be parallel to the skin otherwise the strap-
ﬁgﬂdmﬂypuﬂlmyfmmlhclhnmc.hbymch,bhnmngthelkinnlt

0

6. Skrietal traction
This s the best way of applying traction. It 1 the most effectre, 1t leaves alt
yonts free, and 1t 13 alnays applicable however low the fracture. Its disadvan
tage 18 the danger of sepsn leading to esteomryelitn The pin holex 1t the skun
dm\dbenakdmthwmlmk:dmmﬂodmh!mmtnhhcphmdda
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the bone s the strongest inducement to sepms, uunce it causes 2 moist exudate
to flow along the track. This makes its way out, unsealing the akin. Once the
track 13 open to the cutside infectson quickly follows.

Skeletal traction 19 used only for fractures of the lower lrmb It1s best applied
by mesm of a Stemomann s pin which 13 a ngid rod the thicknesa of a ment
skewer A Stenmann s pin does not require any specual instruments for 1ts
insertion The usual sites for 1ts maertion re the upper end of the shaft of the
tibia and the body of the os calcm, Before the pin 1 mserted the leg should be
m correct ahgnment. One s inchmation 1 to place the foot upright and Insert
the pm bonzontally- this causes internzl rotatron of the lower frigment, since
under ansesthesia the femur rolls out. For fractures sbove the knee the patella
should face drrectly towards the ceiling and the pin should be dnven horiron
tally through the tibia, alf en inch behind the crest and one inch below the
tubercle. For fractures below the kuee the foot should be rotated out 2o
degrees and then the pin driven hoaizontally through the body of the os calcis.

Whenever the skin around the pin holes becomes monst or the patient com-
phuns of pain it s a wse precaution to remove the pin, and either to fall back
on skin traction or to msert another Sternmann s pin lower down the shaft.

7 Isternal sphnts
Screws, mails, and plates all have therr uses, Before the sdvent of antibiotics
unabsorbable mternal splints were viewed with mustrust on account of the
danger of sepmis leading to chrome osteomyelitis, delayed union and stiff
joints. Antibrotis have made the use of metals comparatively safe.

Internal splints make the best kind of PURE splintage. Internal splints are
2l of great value a3 8131 PLE sphnts because they enable external splintage to
be dispensed with at any rate for the first few weeks durmg which time the
patrent can regain full mobility of the nerghbourng joints. Full mobility once
reguned is rarely lost even though the limb s afterwards immobilised 1n
phster

Dunng the 1939/45 war hintscher populansed intramedullary nailmg
(figs. 218, 21b 21¢). A long metal rod 1 mtroduced 1nto the medullary canal
throegh a small operung m the cortex towards the extremity of the fractured
bone; snd after exact anatomical repositron has been obtained, erther by trac
tron or at open operation, the nail 13 drven along the intentor of the shaft as far
23 the metaphyss at the other end Intramedullary nailing has the sdvantage
over platmg that weight-beanng 1s safe immedmtely

BTAGE III PROTECTION UNTIL CONSOLIDATION
At the end of stage 11 the bone ends have jomed and they move a3 one. Bat the
junction 15 frail and the fracture readily angulares or refractures, Protection
against angulatron and rotatron stresses 18 required until the fracture is con-
solidated, 1 e until it 15 strong enough to stand up to the ordimary stresses of life.

A fracture may not require treatment 1n stage I or in stage 11 and yet may
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require trestment in stage 111 the fracture may not need reducing and 1t may
need nesther s13PLY not PURE splintage, yet protection may be neceasary

1t 18 sometimes difficult to know when to pass from stage 11 to stage IIT of
treatment. One 1 puded by the chincal fecl—are the fragments moving =
one}—and by previous experience of that particular fracture. The tme-table
on page 34 13 helpful. Radiography s an uncertain guide. If there 1s ensheath
ing callus 1ts smount and denmty grve useful information, but when there 1s no
callus the radiograph sffords little assistance unkesa the fracture line 18 trane-
verse and the picture has been taken at nght angles to the fracture line. When
the fracture 13 spiral or when the radiograph 1 taken obliquely the gap be
tween the fragments will ot be seen clearly and one cannot then form sy
opinuon on whether the gap 13 bridged by bone.

METHODS QF AFFORDING PROTECTION
One must deaide what stresses are to be guarded agunst, and proceed accord

ty
In the upper hmb except 1n two fractures—fracture of the scaphord and
fracture of the shaft of the adiuy—it 13 sufficrent to avoid heavy usc. Aftera
fracture of the shaft of the radius rotation of the forearm must be prevented,
and the ongmal phlster extending from below the wrmt to above the elbow
must be retuned during the stage of protection And after a fracture of the
scaphoid movement at the intercarpal joint must be prevented, agan, the
ongiml phasrer needs to be retained.
In the lower mb 1t may be necessary to prevent weight beanng or 1t
be sufficrent to apply a splint to prevent angulstion. i
Coastant supervision 13 necesaary to ensure that protection s adequate;
otherwise secondary malioon or refracture leading to xos wmom may occur
inschously and silently
DURATION OF FROTECTION
Thus depends on.
VWhether the fracture 15 speral or transverse After a spanal fracture there
18
m:iymydmguofmguhﬁmofrd’ncture,mdubmwﬂymmdmdnt
a transvense fracture must be protected for twice us long es & sprmal fracture.
An obliue fracture ranks a2 & transverse fracture.
Thquhxyofth:mﬂns.lfdtanhuthmgc-ﬂusnmthemwﬂlbe
lboﬂ.lf If there 18 not much callus of there 13 a gap between the fragments, and
tpﬁ?uonupmtmlmmtohhmﬂuhlﬁ,t}:umewiﬂbegrum
- onount of stress lkely 1o pass through the fracture In the upper Lmb this
be much less than in the lower Lmb and one reckons that one must pro-
tect twice a8 long in the leg a3 10 the arm.
. n:&rm;‘m:a.ajthem When strens falls at right angles to the hme of
racture pfmec:onunec‘ded.\\’hmthcmmup.n]ldmthchmnf
fracture p For ple, the stress of body weght s
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Fmx 2 Riotchernul
a (aboce) Transverse fracture of the shaft
of the femur
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parallel to the hne of fracture in a transcernical fracture of the neck of the
femur and the rotational strese of forearm movements 13 paralle! to the Iine of
 transverse fracture of the radrus.

The mobility of the foents abore and befowe the fracture When & jount 1s stff 1t
may be essier for movernent to occur at the fracture line than at the joint, and
ths lesds to refrecture. This is 2 common cause of non union. For cxamples,
Lumated extensson at the elbow puts & forward angulsting stress on a frecture
of tho shaft of the humerus- lmmrted domaflexson at the ankle puts a backward
angulstmg stress on a fracture of the shaft of the tibia, and stuffness of the
radio-ulnear jomt puts a rotational stress on a fracture of the shaft of the radsus.

TIME TABLE FOR B8TAGE II AND 8TAGE III

For closed fractures unconmplicated by sepsis 2 rough and ready time-table
cxn be drawn up for the probable ime of repair messured 10 weeks,

Upper Lmb Lower Limb
Usom  Comsolidatson Usow  Comsmolidatron
Spural fracture 3 6 6 12
Transrerse fracture 6 2 12 24
‘These figures are hatved for children,

It will be noted that:
Transverse fractures take twice a3 long as spirsl
Lower hmb fractures take twice as long as upper Irmb.
Consobidation takes twico as long s union,



6
Treatment of the Soft Parts

chaem;unutotmdum,nmvmchmd-km-ttheumeof!hcmdem
rank a3 complications, and 1t 1s tacitly understood that they are excluded whea
one speaks of the treatment of the soft parts.

A fracture 1 2 dual myury But whereas the damage to the bone o inflicted
at the time of the acaident the damage to the soft parts 18 progressve and
accumulates throughout the whole tme the bone i mending It 13 largely
caused by tresting the bone.

Treatment of the bone 1 the job of the doctor Treatment of the soft parts
1s amed out by the physotherapst, but 1 ordered and shoald be super
mtended by the doctor

The phymotheraprst has three mam tasks.

1 To regam use of the Llmb
2. To svmd post-splntsge oedema.
3 Touavoed stiffness.

REGAINING USE OF THE LIMB

Thus 13 the most mmportant task becsuse if the physiotherzpist aucceeds m
makmg the patient use tos hmb strffness and oedema are not problerns.

any part of 2 mb 1 demaged or becomes painful the mb ceases
to function properly and tends to bose recognrtion in the subconscions miad of
the patient. Tedephomc communication between the brmn and the hmb be
comes Sensory impulses pramng up from the lonb to the bram
are neglected and the forgotten Limb 13 no langer cared for The resalt 18 2 cold
oedematous [imb with stff jounts. This can be ayorded by making the petient
use his limb while the bone 18 undergomg reparr The aum is never to allow the
braun to forget the kmb s 1f the phymotherap ds, the brain
coutmues to Jook after the well being of the mb the muscles sutomatreally
fanction, undergoing shortenng and lengthening: nutrition 1 maintained,
ocdemna desappears; and joint strffnesa 18 munmmused.

In the 2rm the problem 1 sumple. The phywioth hes only to p d
tl:punantudolomahmgtucfulwlhhuhxndi—kmt.phylhcpnnopcd
pota provided that 1t hus a purpose.

Inthcbrﬂhmbthemkumdlﬁimh.Akguuxdforwﬂlmglnd
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the phywiotheraprst s yob 1 to get the patient walking 28 s00n 23 possible. After
# person has been bedrrdden for a time he has to accustom himself to the erect
posture. He o helped out of bed mto a wheel charr and the chair » wheeled
to the end of the bed. The physiotherapist then hauls him to his feet and he
wteadies humself by hanging on to the bed rail wath his two hands, Having re-
guuned the knzck of balancmg on two legs he now has to lexrn to balance on
hes injured leg Since in the act of walking one leg 1s off the ground half the
time a person cannot walk properly unless he can balance on one leg and
patient 13 fearful of balancing on hus injured leg He must be inveigled mto do-
ing this. The physiothernpist proceeds by stagea. First, the patient takes a firm
grip on the shoulders of the phystothersput and she a firm hold under the
patient s armpits. When the patient first takes hn sound leg off the ground he
dmg:derpcmelywthephynmh:npuqmnhelarmtohnlmc:mdunbkm
take werght when only hghtly ng the phymotherapist s Iders, The
paDcntnatpmcccckmmuktlmelszl.oldJer nu}nghhmcuto.nght
angle to make balancing more difficult. Only when the patient s able to balance
18 be allowed to walk.

Sometimes 1 patient 1 able to get up but the union 18 not solid enough to
take werght. In that crse the patient s taught shadow walking  \While taking
weight on his crutches he  made to go through the normal actions of walkmg
even to touching the ground with his foot. He must not be allowed to swing
his leg a8 thoogh 1t were pounticss.

Many fractures have to be treated for 2 ume 1n bed. The brain however
retans control over the limb 1f the phymotherapist makes the patient repeatedly
1ift hus leg off the bed by his own efforts.

AVOIDING POST SPLINTAQE OEDEMA

Oedems of 2 imb after a fracture 13 caused by three factors. sudden outpour
mg of fluld into the tsue spaces 23 an mmmeduate response to injury” mech
anical interference with dramsge owing to the rupture of vems and lymph
atxor and 1nhibitron of the control of the csrcutation as & consequence of disuse
of the imb

The first factor 18 temporary As regards the second factor 1t would scem
that this could only be remedted by the pastage of tme dunng which new
verm and lymphancs were kaid down In practree, however active use of the
Limb and sutomatic mrseage by muscle contractions get nid of the oedemna and
often prevent its reappearance on the removal of the splint. A patient with a
fracture below the knee 1f made to walk normally 1o plaster has hittle or no
ocderna when the plaster 13 removed. The absence of ocdema 1n & limb whoee
functron has been mauntained while the bone v mending demanstrates that
the cedema m duc less to mechankcal mterference with the arculsbon than to
loss of control of the circulation N ot knowing much about the mechanmsm thst
comtrols the paseage of flud to and fro between the vessels and the toave
spaces we are apt to forpet the ofa thng meck What
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ccrtunuthn1f|1unborpmofllrmbcmutofunmmmnmlonhccnrm
latron 1s upset. Everyone 18 famulur with the rush of blood to the feet ex
by a person on first standmg after being tn bed with an illness.

Use of the Limb duning bone repaur 13 of supreme importance 1n preventng
post-splintage oedema.

AVOIDING STIFFNESS

Moving & jornt through 1ts full range keeps 1t supple, and the physiotherapest
ought to make the patient move fully afl joints that are not splinted. The
operative words arc make the patient It 18 not the job of the physiothernpist
to move jounts for the patient; her tak 18 to make hum move his own jotnts.
So-called pessive moverents become forced movements unless the patient s
able to relrx his muscles completely—not an cary thing to do when one 1s
expecting to be hurt. Forced movements are dangerous- only after the bone
has consolidated are they safe. If used before, they arc likely erther to refrac
ture the bone 1f bony callus has started to form, or at an earlier stage to induce
fibrous unson by mposing a hinging stress on the repair matenal.

Muscles under sphints cannot be stretched to therr full, but the ability to
lengthen m preserved 1f postural actrerty of muscle i 1nhibited from tmme to
tme, And so the physotherapist makes the patient try to move the jomnts
that are under spimts. In willing the joint to move, the patient autornatically
relaxes one sct of muscles whike the other set s con

When the ttme comes to remove tho splmt the phywiotherapust can use
masnge, faradom and heat. Faradsm strengthens the muscles, and after the
application of heat the pattent finds 1t easier to move his joints. For the ex
tremities wax-baths are vatuable. Massage with o1l or soap removes dead scales
from the alon. Massage 1t also useful m mechanscally seaisting the return of
flwd from the stagnant vems and lymphaties.

In stage IV of treatment, after the fracture has consolidated, manipulation
oftbchmbundcrlmmhcmmmﬁchtbemmdumdpmtupmluunm
times done. It 8 doubtful whether 1t 1 any more useful than ordinary use of
the limb 1n removing stiffness.

The footballer though fit, 1 not fit enough to play rugger m carly October
unless he goes into traning Snnﬂn‘lymmypancnunccdmmmbefmdry
mup:b\:ufrnurmngwd)u:fmm:rwrhAmwnh:hmkmlcgwhmh
;l:nuijnmdmpodpmnhznl:dwhohnrwunedfuﬂmtnfnﬂhh

must strengthen hs muscles before o can start downg heavy mamml
work all day long mntﬁd‘t&m—opﬂimnofd:mmlmplowr
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It 13 now posaible to sum up the treatment of the soft parts and integrate it

with the trestment of the bone.
Bowe
Suge I RepucTioN
1 SPLINTAGE unti]
UNION
il ProTECTION until

CONSOLIDATION

(Bone repair complete)

1f required
Trabung to get fit for norl
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Treatment of a Fracture into a Joint

Accarate reduction 13 not esentl for a fracture of a shaft, but 1t 1 highly
desirable 1n a fracture that 1nvolves an artrcular surfece; for unless reduction i
mmaﬂomtheoppmngnmhrnxrﬁtudonmdmdjﬁxmcmha
Exact snatomucal repontion can rarely be ob d by closed latron
bmuudnnnmhrfngnmnumﬂmdmmnmﬂahkfmmwnhoun
Whenever 1t 1 possible to get exact reduction at an open operaton mternal
fixatron 13 the best treatment. The method 15 most useful at the ankle. It should
be noted that there 18 seldom any powmnt m usng internal firstion unless exact
amatomscal repontion has been obtamed.

Even at operstion reduction often proves impossible, especnlly when the
surface 18 commmuted. If however the 1njured joint s allowed and encouraged
to move, movement moulds the broken articular surface so that 1t comes to fit
1ts opposite number Therefore fractures tnto joeats should mot be pmmobilised 1f
1t can be helped.

Failing internal frxation, the second-best trextment 1 to combme traction
with Tractron a farr red and st the ;ame time en
ables the patient to move hus yoint without pain (fig 197) Thrs method 13 used
for pearly all fractures into the knee yomt.

The third trestment, of limrted applicatson, 13 to make a new jomt by ex
asng the end of the broken bone. This 13 2 gratufying procedure when the
head of the radrus has been smashed.

mﬁdrimofmmﬂmwmﬂummm_
congruoas, an patient s cnippled with a ul jomt of Lmited
Anhrodcmoflh:;omtudmmdﬁgnad. panful yoot e
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Open Fractures

A fracture s open when there 13 # breach of the skun and ¢losed when the akm |
intact. Open fractures are of three kinds, which differ greatly in their serioms-
ness.

1 Darect open, in which the skm s cut from wathout by the force caustng
the fracture,

3 Indirect open, m whrch the skin 1 punctured from onthin by the protru
won of the end of 2 bone.

3 Secondary open, when the skin sloughs some time after the injury

DIRECT OPEN FRACTURE
A direct open fracture complicates trestment on account of potentml scpsis,
destruction of soft tseires, and the difficulty of splmting m the p ofa
wound.

THE PREVENTION OF SEPSIS

In 3 drect open fracture & ery precaution againse sepem should be taken (1) by
nddmg the wound of bacteria, (2) by removing all culture media from the
wound and (3) by converting an open into a cosed fracture at the earlest
possible moment.

Thus calls for i jon. The op #s known as a wound
(oﬂﬂ.AWLmd-(uﬂetlhouldbcdmCH-oonnpmrﬂquevtryhouru)\mu,
an open operatron should rank as a surgical emergency There i no need to
postponc operation an account of shock because abock often pesses off dunng
ansesthess. The injured part should not be duturbed nor should an X ray be
taken until the patient 13 m the thestre.

The wound will probably need enlargmg, and the skin inasron should be
generous. Fascrl planes are divaded, 1f need be, to make the toilet thorough.

Antrseptics are of no use m getting rid of bacteria because if strong enough
to kull them they also kill the cells of the body and the dying celbs act a3 2 cul
ture medrum for the bacteria that survive. Reliance must be placed on physical
means; preces of clothing and other foreign materml are removed, and the
wound s washed out with satme.

\on-viable trsue must be exaased. Thus 13 the mportant part of the opers
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ton fonkhuughommayno(belblctokdlbadmon:cnnnamthm nnce
dqdmdmmhmtfmmdadmmu.ﬁedifﬁcultyutokmw
which tssues are desd of are likely to die- especially 1 this so with skin A
saalped sksn on a Imb will dic unlcss the base of the fap 1 at least as wide a»
ita length. If in doubt the skin should be escrificed

Detached tags of muscle and avascular muscle should be removed. Fascls
should be incised so that fluid cannot collect under tenmon. Divided tendons
and nerves gre lightly drewn together but formal suture Is not attempted. Only
boae frug that are completely detached should be remaved. The object
af the wound tonlet 1s not to shave off 2 thin layer from all contammuated tresues
but to remove all dead tusue and all tisue so badly damaged that it 1s likely to
die, All bleeding should be stopped to avotd leaving & haernatorns for the bae
tera to feed on. The wound is scwn up %o long; es skin has not been lost or
sscrficed. Skin edges should not be drawn together under tension, and when
skin 18 msaing 1t 18 better to fill the gap with a split-ekin graf.

Antilnotics and antitetanic serum should be given to all patients with direct
open fractures,

Extoblisked sepsis

The mfections 1n descending order of severity are due to anacrobes, tetanus
bacally, streptococes and staphylococew
A ber An anerobic infe 18 ahways 10 be feared 1n an acadent 1n g
farming dutnet or in & war wound. The organums are of varrous kinds. Prob-
ably they are frequently present m open fructures but are unable to thrive
except m the presence of dead tresue. They produce gzs 1a the wound, death of
the muscles, and severe toxeemus—a climeal condition known as gus gangrene.
The onset of ges gangrene 1 fulminating—errthin a few houry of the acct
dent—and the infection spreads like a bush fire. The patient is very toxic and
exudes a chanucteristic odour which pervades the whole ward He complaine
of severe puun The area of the wound s diffisely swollen, the akin has 2
narbled blanched sppearunce, & thin watery flmd escapes from the wound and
bubbles of gas can be feit as creprtations under the skin. The establshed dis-
cuse 1 unmustakable,

Antigas scra and penicillin sre pumped into the patient, The fracturs
mddyhxdcpenmd-ﬂdmuhwdmemwmd.pglcvmluedmmd::;
does not bleed when cut across, and cannot be made to contract. The wound 1
left open. If wthn the next few hours the toxaemrt 19 no less and the area
aver which creprtations can be felt 1 1ng the limb ahoald be smputated
at alevel that will not Jeare any mfected tiseue. Ordinary akin fla oy
theshm o ps are cut but
The severe infection described above i rarely seen in and
mmwbmﬁemd]almmbmkdamuufwmmpmgmw
TdmnTamu;dcvdopaundaoondmmudmﬁvmrgngmgrmlthu
bcu:nememmﬂnnﬁfcnnccthemuuu-dmmxnnucno(lnﬂmﬂn-ﬁa
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all open wounds, and 1n the firture tetanus toxoid will make 1t rare even in war
Tetanus begins with nigadity of the local muscles. General ngrdsty follows.

As s00n 23 tctanus 13 suspected large does of antitotin should be grren
mtravenously and the dose repeated daily It s mportant to relax muscle
spasm so that the patient is able to breathe and swallow Musculsr spesm 13
controllable by mtravenous transfusions containing drugs such as mysnenn,
Treatment 1s very much m the hands of the ansesthetist nowadays. The
wound should be hid open.

Streptococa. Wheress ges gangrene develops 1n # few hours streptococral
infections take a fewr days. Infection is often introduced with a ngor The
temperature rises and the patient becomes jlL. Locally there may be only 2 ntlo
sweiling and redocss of the skin but there 18 severe pain and tendernese. Ann
brotics are given freely A residual abecess may need opening

Staphy lococed Symptoms do not usually appear for a week. There s local
rcd swelling and tenderness 1n the neighbourhood of the wound and often
fluctuation m an miected haematoma. The temperature may be high but the
patient is not very ill Evacuation of the pus through a small sk inczsion 18
usually sufficient,

Pyogenic infections are at first confined to the soft tissues but quickly spread
to bone and to the naighbouring joint if the fracture has penctrated 1t

In the trestment of an osteornyelitts due to the mfect:on of &n open fracture
there 13 no need to drain the bone because thr has already been done by the
fracture. For practical purposcs onc 1 dealing with scpsis of soft parts, with
the exceptron that 1n the later stages a sinus may persist on account of seques-
tra that requere removal. Usually the fracture remalns ununited until the
scpers has been overcome and the wound has healed. It may then unrte, but oc
casomlly the bone ends must first be exposed and their cap of scar tomaue
removed.

Unlike an infected bone, an infected Jomnt may require opening  Afterwards,
the joint should be splinted 1n the optrmum pasrtson for ankyloss lest that

DESTRUCTION OF SOFT TINSUES

The immedute problem 13 to decrde whether the Lmb 1 visble. A Imb should
not be sacrificed Lightly The dearding factor 13 the patency of the main vesscly,
So long as the dustal portion of the limb 1 bemg supplicd wath blood jt should
be retained. Should the distal circulation fal, the mb 1 amputated at the mte
of clection and the akun s sutured.

Definutive repair of soft usues should not be undertaken until all risks of
scpais have passed. The drvided ends of nerves and tendons 1f come across at
the wound toilet operation should be lightly jotned together with a few inter
rupted sutures, but oo atternpt should be made to search for dhided ends.
Sepan mav postpone the repainng of soft tmsucs for montha,
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DIFFICULTY OF SPLINTING

Crerlap can be controlled by skeletal traction and other duplacements bya
plaster cast, often the two are combined. The plaster 1 spht from top to
bottom as usual, 10 sddition the two sides are aprung apart so that there can be
o rak of further death of tiusue from obstruction to the arculation. A window
1 cut 1n the plaster for the mspection of the wound, although the dresuings arc
disturbed as seldom as possible. W ith every dressung there 1 a rusk of infecting
the wound.

Attempts to improve the position of the fragments should be postponed
until sepps hixs been ehminated Internal fixation should ot be used 1n the
presence of actual or potential sepais.

INDIRECT OPEN FRACTURE

Whereas a direct open fracture 1 a poteptial danger an indirect open fracture
n of little moment. Scpazs 1 unlikely because there 18 not any devitalued trsue
and in the absenice of devitalised trsue a wound toflet operation m not required.
Harm n often done by unnecessary surgical interference in the belief that alf
open fractures demand s wound toilet. There should however be no hesitation
1n operatmnyg if there 18 the least chance that soft tiusucs have been devitahsed.

When the bone has withdrawmn mio the mtenor nothimg need be done
beyond placing a small dressng over the skm puncture, When the bone 1 sl
protruding it 13 washed with saline before being replaced under the slan. It s
not necessary to exase the protruding portion and antiseptics do more harm
than good. A small window 13 cut in the plaster over the wound, slthough
unnlly the dresaing docs not need to be disturbed until the skin has healed.
The soft tissues are not damaged more than with a closed fracture and do not
requure specific treatrnent. Prophylsctic sntibiotics should be grven,

As s00m 18 the bone hes withdrawn mto the ratersor the fracture s treated a3
a closed fracture. There are not any problems of splintage,

SECONDARY OPEN FRACTURE

'I‘hz:kmm:ybcbrokmhynwphmnreorbythebu:mngofmh\fccmd
hzmumtmortheshnmxydmfrmnlhecuttmgaﬁofmbloodmpply
Blrnmlbmﬂdbepnckednnhlnrrﬂcnccdlelndthcﬂurd:tpr:-cdmdlhc
= area swabbed with todme and covered with a dressing

Splint sores must be guarded agaimt. If @ patient complarns of localised pain
ndauﬂaun)hdnuthurmmbeapand.runmdxmaﬂunhc
hin 18 bemng crushed. If the pressure m not relieved the skun sloughs, and al
though the pam then cexses the ulcer 18 luble to get mfected with tragic con
uq’ll:;mu.

contents of & suppurating haematorna burst h & amall

md\exkimmmﬂwundumﬂdbeomcr;zth-d:mmng hole
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Much the most important secondary open fracture 1 met with after & run-
over accident. The force 18 2 combination of a crush and a roll. The roltmg
foree 13 apt to pull the sk svay from the deep fasca and destroy 1t blood
supply The damage to the skun 1 not obvious at first, A fewr days later a farge
area of skin goes black (fig 22)

Dead skon 18 dangerous, It should be removed immeduately and repleced by
askin graft. One should not wast for an obvious alough to appear for sloughing
18 bound to be accompanied by infectron.

Fix 13. Secondsry open fracture Adbsce w2
result of & runover mjury sn ares of akm has died
been excmed
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Flind everywhere leaks out of the blood stream into the nssucs, producmg
ocderma and serous effuwon. Organs starved of blood cease to function, the
unne for 1nstance becomes scanty and contams red cells, albumin and casts,
and the blood urea mounts.

‘There are three types of shock: neurogenic, htemarrhagic, and tomemic.

Neurgpenic shock
At any onc ime most of the arterioles are constricted and only those needing
1t the moment & libersl supply of blood are dilated. The muscles m the arterial
walls may bowever be put out of schon temporarily by strong stimuli 1m-
pinging on the nervous arc that controbs the state of their constriction, 1n which
case all the vessels dilate at the same ume, In consequence the total blood
volume 13 insufficent 1n amount to fill all the vemels, and & state of shock

appears.

Neurogenic shock happens when the constrictors are inhibited by strong
emotional strmuli such as pain and fear The reaction bs sudden and raprd. It
follows immedutely after the excrting caude, and for this reason 18 called prn
mary shock. Neurogemc shock bs short lasing A person may fant from an
maufficient supply of blood to the brain on hearing bad new, but conscious-
ness s quickly recovered,

Neurogenic shock 1 usual even after the sumplest fractures, and 11 often
overlooked. At the time of the accident the patient goes white, feels faint, and
Is often mck. If available, morphm should be admmmstered at once to relieve
pam and so mitigate ehock.

Haemorrhagc thock
When the wall of an artery 3 perforated blood leaks out and the blood volume
dimimshes. The loss cannot be made good raptdly because fluid cxn only enter
the capillanes if sttracted there by osmotic pressure.
With en open fracture and even with a closed fracture blood Joss may be
conuderable, and the patient may be 1n haemorrhagic shock on arrival at
hosprtal, if he 13, & transfumon should be started before the fracture m reduced.

Toxaemc shock

At one moment flurd may be pasaing into the crculition to restore volume and
at another plasome may be passing out of the arculation m response to a local
myury Ths in-and-cut flos 13 controlled by the relative cemotic pressures of
the blood and the timuc spaces. The pearmenbility of the capillary wall is
another factor Certam possons (snake venom snd hstamine for coample)
destroy the selectivity of the membranc and convert the capillanes throughout
the body into sunple fikters. Scveral bours after a fracture a patient may pass
into shock 1n spite of not having lost any blood. This type of shock, which s
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often referred 10 a3 secondary shock to destinguish it from primary or neuro-
genic shock, 1s due to an alteration in the permeability of the capillary walls. It

13 supposcd that tovins from tissues devitalised by the scadent are responmble
for toxzemic shock.

The term traumstic shock sigmifies that the shock has been preceded by
trauma, 1t does not indicate whether it Is neurogenic, haemorrhagic, or tox
wemre. After any jury the state of shock should be sssessed. In particular
one must form an opinion on whether shock, if present, is compensated, ¥n
compensated or ureversible

The treatment of shock depends on 1ts causc. Pain and loes of blood are the
two main factors 10 post traumatic shock. Pain should be relieved by morphia
and lost blood should be made good by a blood transfusion.

Itnnnporummmhut}m,mllldcgrruofdxock,mnnmtummto
prevent The cond of the pstient when first
ummzym:ppnrtoob:dmdth:urguwyofmmtmynotthacfm
be apprecuted.

2. FRACTURE FEVER
Usually the temperature 1 rused for a day or two perhaps to 100 degrees.
3 FAT IMBOLISM

‘Thus 13 rare but often lethal. It occurs within the first few days. How and why
the fat guing an entrance into the circulation 1 not known. Globules of fat are
arrested 1n the capillaries throughout the body and thero set up an intense
reaction. The clinical mamfeststrons are many- 1 Sndden death,
probably from damage to the heart muscle, 2 Unexplamed persstent shock
amocuated wth 2 rapldly progresmng anaemm, caused by mynads of tmy
baemorrhages, 3 Cerebnil smtaton and coma, from small haemorrhages
xround fat globales in the braln And4,v.hnlungllvmhbem:doggedmth
a baemorthagic exudate, which the ph usually d
T‘bemndmulﬁclytobcmmcdmddmhtobe-mﬂ:mcdmlbod,lmi
Lmlc-llpcualmrd\hmdein bolism 1s not d d ata routin
Should the duag; be h m!he:kmuf!h:chatw‘dlmd
mthem]mmlhmldbelookadfordrymnudydnppmtl\lm

pmcuurecurcnft:rlfewdapofmnnorhmgcmmbdaﬂumhhlymy
ININOT CA8ey CCIPE recoghition.

There s po specaific treatment. In view of the anacmua repeated blood trans-
fusons should be grven.
4 PULMONARY EAMBOLISM

'I‘hnnnmmltdounmdxﬂ'crfmthnfumngopm
Luckily the effects are usually trrvial. ° o
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LOCAL COMPLICATIONS
1 INJURY TO INTERNAL ORGANS

When an Internal organ is damaged the 1njury to the bone m of secondary im-
portance. Damage to the bruin is assocrated wrth a fractured skull, pneurno-
thorax 2nd haemothorax with frectured ribs, paraplegua with & fractured spine
and rupture of the urcthra with a fractured petvis.

2. INJURY TO VESSELS

Four things mxy happen. A large artery may be divided, giving rose to severe
hacmorrhage. The main artery may be dinded, threatemng gangrene. The
mun srtery may be constricted by spasm, cauung mchaemia. And the blood
supply to on¢ end of the bone may be destroyed, giving rso to ascptic necrosis.

Haemorrhape

When the haemorrhage 18 1nternal, s in a closed fracture, bleedng stope suto-
matcally as soon ss the tenson in the tissucs rises high enough, There w2
slight danger that the high tension will compress the other vessels and inter
fere wath the sapply of blood to the mb Nothing however needs to be done
s0 long x3 the extrerity of the limb has an adequate circulatron

When the haemorrhage is external, a2 in an open fracture, pressure applied
over the wound wll always stop the bleeding Pressure applied at the stte Is 23
efficactous a3 preasure applied more centrally by means of a tournrquet, and 18
Jess likely to endanger the vrtality of the Iimb At the wound toilet operatron
the bleeding vessel must be sought for and tred. Stnce 1t 1 impossible to gauge
how much blood has been lost a blood transfusmon should be grven In all cases
where there has been external haemorrhage, even though the patrent s appear
ance may not suggest that he has lost 2 Jot.,

Threatened pangrene
One or moro of the main vesscls of a lmb may be dvided. An artery if com
pletely severed quickly seals rtaelf and bleeding may not be severe. Usually m
spite of the casanion of flow in the mun vesel! the lmb recerves sufficfent
blood v1a collsterals.

It 15 of the utmost importance to know whether a lmb penipheral to a frac
ture is recetving enough blood. In cxso of potential gangrene pain is intense.
But the pain passes off a3 the nerves are put out of sction by the schaemls.
Colour changes are importsnt. Ther:ulm.rncd.mc bhnchingufdnwbola
Itmb followed by 1 dutal cy whnch g ly spreads The
vessels (n the skun reflexly dﬂatelndt.hcbloodnuidelh:mnpd]ylc‘uiu
oxygen, hence the cyanoss. Some hours later the cysnots: areas are broken up
by white patches where the blood m the skin has passed on mto the deep veins,
The vemels become porous end the exuded blood shows up clearly as streaks,
gving the kmb a motiled apr The surface rapidly falls
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nd the ekin feels very cold Ocdema 1s usual but may be absent f the limb has
been elevated 1t 13 caused by an escape of blood snd plasma into the tissues
and 1 most marked where there 15 otill a trickle of artenal blood. The dustal
pulscs diappear at once. With the establish of a good collatenal circuls
tion the pulse may rerurn 1n four days at the wrust snd in fourteen days on the
dorsumn of the foot; yot even when an sdequate cyreulation 1s restored the pulse
may never reappear Local retum of colour after momentary pressure on the
skan 1 not 2 goed guide to the state of the arculatton A more reJuble method
13 to empty a superficzal vern by massage and to note how long 1t takes to fill
Seration remauns unaffected for fifteen to thirty munutes after the cutting off
of the blood supply" then hypoaesthesta pammng on to ansesthena replaces
normal sensation The loss 18 not confined to the area of any one penpheral
nerve, and on that sccount can be dutinguished from local injury As the
creubition w re-establshed paracsthesm appears. Recovery after complete
interruption of sensation takes many months and 13 usually only partnl The
muscles may liken e function normally for some munuates paralyns then sets
m 1o be followed wathin 2 feor hours by contracture-

The extent of the gungrene cannot at first be gauged. While the syndrome
of pallor cyanoss, coldness and absent pulse render 1t unlikely that a col
hiteral arculation will be re-established, hope need not be abandoned untl 2
Lin¢ of demarcation appears.

Treatment for threatemed gangrene The finst tuk » to restore the general
arculation to 1ts normal state of efficency As 3 comaequence of shock the
blood pressure 1 low and there 1 reflex vasoconstriction of all the arterioles in
the imb and # & consequence cf basemorrhage the oxygen carmers 1o the
blood are low 1n number For these two reasons 2 rapid transfusson of several
punts of blood should be gn en immedutely

At the very best the amount of oxygen reaching the limb will be small knd
mﬁml:xemmmymmuxumnedfor The imb should be at and

kept cool since metsbolism vanes with temperature. Lmb s
exposed, and sn clectnc fan placed near it 1f the room s warm. Nothung must
be done to mpede the arculation 1o the collstern! vesscls, Circumferential
preseure mast be avoided and a plaster cast 18 cpfitrandicated. Skeletal traction
should be relred upon to splmt the fracture.

Elevation of the limb belps to reduce oedema #nd 0 to remove pressure
from the collateral vessels,

Y asodil of the coll. Is 13 demrable. Smoking canses vesoconstnc
nunbutm.havynmkcnu-cd.nmeﬁnc:mxyuﬂ’m:}m,SIa_-pumgﬁ:c
tve vasodilator and phenobarbitone should be given in regular doses. \ aso-
dilrtor drugs are of deubtful value. Papa erine sulphate applied locally to the
mnof-mclrduunpmn,humhxmcﬁccufmvmmmly
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Ischarmoa
When a vessel 13 injured by the end of a broken bone 1t goes into spasm, which
Lasts from a few hours to a few dsys. The spaam spreads to the collateral vessels
1f they arise nesr where the main artery » damaged. This happens at the
elbow and the resulting 1schaemis has serious consequences (Volkmann s
1schaemia)

1t 13 common practice to trest elbow myuries with the elbow 1n flenon. With
the elbow flexed the radhal pulse often cannat be felt at the wrist. This o not
alarmmg provided that the patrent 1 not complarning of grest pan and can
move his fingers and that the colour of the skm on the hand is good. Severe
pain, a dusky skin and fixed flexed fingers indscate that Volkmann s ischaemia
 mmminent,

Treatment must be prompt and thorough. First the elbow should be
lowered to & nght angle and any encircling bandage or splint removed. An
X ray should then be taken. If the radiograph shows that the fracture 1s un-
reduced and that the upper end of the shaft of the humerus might be pressing
on the brachial artery another attempt st reduction should be made. If wmithin
an bour of n succesful reduction the circulatton bes not recovered the sup-
posed site of the arteral obstruction must be cut down on. Inconng deep fascs
relieves tension and may well make afl the ddference to the struggling arcula
tion. Exposure of the damaged vessel and the removal of the superrmposed
blood clot sometimes gets rid of the spasm. It has been ndvised that the mun
vmddfmdughﬂyin-pmnhaﬂdbcdhd:dmdmmcnd;ﬂgﬂmcd.
This p d to incresso the blood supply to the
hmbbymﬁcxlyfrwngthcmﬂnmkfmmspnm It would seem better to be
content with relieving pressure and with the application of & 2§ % solution of
papaverine sulphate to the outmde of the vessel.

Aseptic secrons
Apart from mterference with the main supply to the mb the entire blood
supply to one bone fragment msy be cut off and the fragment des. This
known a3 aseptic necroms of bone. Aseptrc necroam although 1t dates from the
time of the accident does not reveal itself for several montha. Cliniaally there
fore 1t 1s a late comphreation.

3 INJURY TO NERVES
The mamn perves should slways be exsmined after an sccldent. Immedute
recognition of damage to a nerve js not essentual for trextment, but the doctor
13 apt to be blamed for the damage 1f he 18 not m a position to point out that it
was present w hen he first saw the panent.

The nerve may be injured by crushing, by stretelnng or by being tmpaled
on the sharp edge of & bone fragment. The nature of the accident often enables
one to decide whether the nerve is likely to have been dmded and so, whether
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suture s necessary In any case cxploration of the nerve ta pastpon d until ths
bone has untted.

4 INJURY TO JOINTS

A dnlocation if present should be reduced before the fracture s treated. A
haemarthrosis if tense 13 aspirated.

§ INJURY TO TENDONS

These are common 1 hand fractures caused by arrcular saww At tho wound
toilet openation drvided tendons if come ncross are scwn together but if the
ends do not come to hand they are not searched for Definitrve repair of
tendons 13 postponed until the fractures are mendmg and the skin has healed

6 INJURY TO SUBCUTANEQUS TISSUES

Sometimes a run-over mjury destroys the blood supply to a large area of sub-
muncomnnu:.Theboneundcmathmxyormxynotbchmkm.Thenhn
and trssucs are detached from the deep fascia as though they had
been stripped. The subautancous tissue and later the overlying skin undergoes
pecross. All denitalised tissue should be removed at the wound toilet operstion
and the skon defect made good at ance by a skin graft. Sometimes one grves the
skin the benefit of the doubt. But the wound should be mspected 1n two days
time and any black skn should be repleced forthwth by 2 sk gmft. If the

apparently harmless black scab 13 left, sepas s almost mevitable, and thus may
Jead to further loss of akun (fig 22)
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Remote Complications of a Fracture

I MALUNION
There are two kinds of mal, prnmary and dary Primary mals 1y
due to faulty reduction 'hcfnctmnmrmmgoodpmumSe{mlﬂ)
mahonon 18 due to faulty splintage or faulty p
bewng a calnxdyrcducedrrcun, atherdunngmgclloftrwmmtm
sphintage  madequate to hold the reductton or dunng stage 111 becauso stress
13 allowed to pass through the bone before the fracture hes consohdated.

Treatment of malwoeron
Malumnson may call for treatment for one of three ressons., cosmetic, sctual Joss
of functron, and potential loss of function.

One should conmder first whether the patient s camplaints are related to the
malunion often they arc due 1o some other cause. Next, one identifics the ele-
ment of the mal that s responsible for the symp and finally one con-
uders bow that perticular element can be corrected The patient s symptoms
are sometmes better treated otherwse than by correction of the deformity:
for instance, when a cubitus valgus s causing an ulnar nerve panalyns, it i3
eaner to transpose the nerve to the front of the elbow than 1t 18 to osteotomuse
the humerus,

In stage II the callus i still soft and malleable and the deformity can be
corrected by 1 under h In stage I1I the fracture has
mrnohdnedmddcfoﬂnhyunonlybemtcwdbyweotcrny

2 NON UNION AND DELAYED UNION
Expenience tells us that any given fracture unrtes and consolidates In a certain
tume (sc¢ tme-table on page 34). If a fracture o not consohrdated by the end
of this pertod there s delayed soxom. 1f the delay 1 prolonged indefinitely there
s sow-sorron. Usinlly the two ends are jouned by fibrows timue and non unron
should correctly be called fibrous union. Rarely there is & gap between the
fragments filled with a slippery flurd, the term pseudsrthross o then used. In
common patlance non-union 1s taken to mexn that the bones are joined, but
are joined by fibrous usue matezd of by rigid bone.

Although the causes of delayed union and established non unwon are in
general the same it 13 tmportant to separate their treatments.
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Umﬂyunlydwpmageofmne-ﬂmommmmfcr-fncmmfmmthc
delsyed-unwen ta the non umon group The presence of 2 painkess hinge
renders 1t unlikely that the tno ends of a fracture will join by bone: therc is
non-unson. If the hmge s punful there 1 atill a chance that the two fragments
will youn by bone; nnron 1s perhaps only delayed. The only sure sign of estab-
Lshed non umson 1 the appearance in 1 radiograph of a thin coruical shell of
bone saaling the enda (figs. 232, 23b).

"The causes are convenrently divided into unavoidable, and svordable.

UNAVOIDABLE CAUSES

Four conditions are essentlal for bone repaur a healthy body 2 healthy bone 2
notmal blood supply snd & proper supply of bone salts. Theoretically there-
fore non union mught be due to gencral dmease, local bone duesse, inter
ference wath the blood supply to one fragment, and a deficiency of bone salta.

General disease
It 15 doubtful whether ths s ever a factor Old age 1 no bar to umon, n fact
non-umon of the shaft of a bone 18 rare except mn 1 healthy young adult. De
bilitating iTinesses such a3 dubetes and nephntis have been unfarrly blamed.
Probably the only general discase that impedes repair 3 syphilis m 1ts tertiary
stge.

Boms distase
\ooe of the dystrophies impedes reparr Osteopryelitrs retards unon in the
scute phase because the reparr tissuc 13 dissolved away 10 pus and the ends of
the bones become sealed wath fibrous tusue and m the chrome phese on
account of 2 dimmushed blood supply A fracture through « sarcoma does not
unite because the reparr tisene 1 eaten away as s00n a8 1t 18 formed, a fracture

through a secondary depont unites although the bono often breaks sgain.

Imterference with the local blood supply
Thromboss of the mamn artery to one fragment 13 a csuse of non umon. Never
theless even though the blood supply to one fragment is totally aut off union 1s
oot imposaible; 1t will however be delsyed. Failure of the blood supply can be
recognned 1n & radiograph some weeks after the scadent. Ordinarily after a
fn:tu::bothfngmcuum'uphyand-oun-ﬁgh(l}ndaw‘lfmgmmtdc
prived of 1ts blood supply casts a heavy shadow
The bone cells 1n the bloodless frag: dic and the fr behaves like
n autogenous bone graft. The process is called aseptic vecrons of bone (f
Tbedndpordonmyramnulwqumrum,whjchthchwg{gc:ﬂl(mﬁ
try to extrude; or 1 may be gradually re. blished and the dead
bone replaced precemenl by livmg bone. Aseptic necross o seen most often 1a
thtprvmru\fngmcmoflfncnncdmckoffcmmmdmlh:pmunlfng
ment of & fractured scaphod.
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Fig 23k Non-union,

Fig 13a. Delayed unbon. Left three manthe after the mpury-
rght ten months after the myury
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When aseptic necross occurs the splintage and protection stages must be
continued for longer than usual, until in fact it appears from the radrograph
that the dead bone has been replaced by Iving borie It may lengthen the tme
of reparr fourfold.

Defirency of bome salts
Lack of bone sahs, ther presence in incorrect proportions and the lack of
phosphatase are doubtful factors, The ad 1o of calerum although rated

Iughly by the public does not inflaence the speed of reparr Rickets and osteo-
malzca do pot cause noR-unKR,

AVOIDABLE CAUSES

These are madeqn red deq plintage, and 1nad
tectron.

Inadequate reduction
A fracture will not yjom by bone unkess the fragments are touching N\on-
apposition 15 caused by excessive traction, by destruction of bone, and by the
mterposttson of soft parts,

Excessree tractson. When the muscles are stronges than the tractron the broken
ends are pressed together and repawr by bone m probable. When traction 18
stronger than the muscles the broken ends are beng pulled apart, and repur
by fibrous trssue 8 probable.

Anxvety to avmd shortenmg 13 often responsible for non-umon. A small
amoant of shortening 14 1mmatenal, the patient 1 uncomaom of 5t and 1t can
only be d d by careful The lay public needs to learn
that minor degrees of displacernent and slight overlap do not lead to dusability
but on the contrary are an insurance agunst non umon. Non-umon m likely
when reduction i anstomically perfect and 1 being mamtamed by traction. It
s atvrays safer to have a ahght amount of overlap 10 & fracture of a shaft.

Dertructron of bane There may be masive destruction of bone 1n osteo-
myelttis (rare nowadays), and a large part of the shaft may be lost after & gun
shot wound. Gross destruction of bone i only responsible for non-umon m
the forearm and leg where the intact fellow bone preventa approxmation of
the bone ends by the muscles.

Interpoution of soft parts The frequency of this is overrated. At operaton
for non-ymen one may find fibrous tsue between the ends bat this 15 more
Likely to be the result of organised blood clot than of muscle included at the
e of the scesdent. In 2 ongrudinal fracture of the shaft of the femur due to

a fall from a beight the sharp end of one fragment may penctrate the muscles,
but thrs # not a commen fracture.
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Fig 25 Mjosms ossificena,

Fig. 24 ({ef1) Aseptic pecrosds of the head of the femur (right) normal hesd,
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Inadeguate splmtage
Certain fractures demand PURE splintage to prevent hinging and rotation at
the wte of the fracture. If a s1APLE splint 18 used 1n place of a PURE splint
1n these fractures the broken ends move on one another and stretch the repair
matermal And stretchmg leads to the formation of fibrous trssuc instead of bone.
Toruc actrvity 15 not strong enough to prevent movement at the fracture stte if
the bone 13 continually lunged by outside forces or by injudictous actrve move

ments,

Inadequate protectton

Thus 13 the most rmudious cause of non unton and the onc least apprecated.
Protection may be madequate 1 extent or time. The fracture has united but
too much stress 13 allowed to pass through the bone and the callus breaks. The
refracture passes unnoticed and m therefore untreated. With continual use of
the Limb the fractore site is submitted to continual hinging and fibrous unon
results. This 1 common with a fracture of the shaft of the femur The pattent
1 allowed up m ¢ Thomas s caliper—a sphnt that 1 not able to protect the
fracture mte from angulating Although weight bearing on a strarght bone pro-
duces bony union, werght bearing on an angulated bone produces fibrous
anwn.

TREATMENT OF DELAYED UNIOX
General treatment 13 of doubtful value, but s expected by the public. A dset
nich in protemns 1 ordered and cod lver-oil and calcium are grven by mouth.
In the past, two forms of local treatment were populsr Under an anaesthetic
the bone ends were hammered or ground together this produced a haemor
rhage around the bone ends and fresh callus was lud down 1n the new dot.
Alternatively the blood supply to the area was increased by passrve conges-
ton Active usc of the imb docs this qurte as well and 15 srmpler

Probably the only trestments worth while are to compress the mte of the
fracture by making the patsent take weight on his lrmb end by making him con
tract the overlying muscles, preferably by actrve use of the hmb

The knowledge that umon is tardy often enables a surgeon to prevent
delayed union gomg on to non unton by prolonging the period of protection.
TREATMENT OF KON UNION

Thnm:yb:;;mmcdugnfoﬂmmlhcboncmdsmdhnngthanmm
apposttion, treat as for 2 recent fracture, namely by splintage until union
and by protectron until consolidation.

Retcing the bone ends
mﬁhmmccmumg!}tmd-o(dnebommunbemnamdnmnpm
operauon. As sepss  likely 1f the wound docs not heal per primum, operation
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should be postponed until all stnuses have bealed and until the skin 13 heahhy
It 13 often wnse to excse the scar and skin graft the srea at & prelmmary
openation.

Appastng the bome ends
In a recent fracture the overlying ruscles can be relicd upon to bring the bone
ends into contsct. In non-umon assocuated with a gap 1t 15 asking too much of
the muscles to do this, snd when there 1 an intact fellow bone the muscles are
gtven an mmpossible task. In the lower lumb the ends of the tibr can be brought
mto contact by drvisson of the fibula, in the forearm (and sometmmes 1n the leg)
1t s better to leave the fellow bone intact and to bndge the gap with s booe
graft,

Sphutege until unton
In the treatment of a fracture a graft v mever strong enough to replace &
splint. In non-unron the task of a graft 1s linkage not splmtage. Exterml
sphintage is better than interns! fixation, which tends to hold the bone ends
spart. Planng an unumited fracture 13 doomed to failure.

Protectron satil consolidation
Thes does not differ from the treatment for a recent fracture. But a3 the cause
of the non union may kave been a refracture resuhting from failure to protect
for long enough or securcly enough, cre must be taken not to make the same
mustake sgam. It 3 wnse to double the ime of both stage 11 and stage 111 1n
trextmyg an onunrted fracture.

3 JOINT BTIFF\ESS
Loxs of movement from inextensibilrty of muscles and shrinksge of the capsule
has been conmidered on page 17 Should they occur treatment has usually
been faulty But with a fracture near a joint, especully the elbow repar
maternl may encroach on the capsube. The radwograph often shows patches of
alafiation m the capsule. It 18 not known bow to avert sifineas from this
cause.

4 DEGENERATIVE ARTHRITIS
A joint mav age prematurely when there 13 sbnormal strain on its expsule from
malunton of the fracture of the ahaft. Degencrstive arthntus slso follows step-
tic necross and incongrutty of the oppoung artreubtr surfeces. "Traumatre
arthntrs without & cause 1s not common,

5 INTERFERENCE WITH GROWTH

Ths 1s Luble to happen whenever a fracture lime passes through a growth disc,
and 1t 18 surprming that 1t 13 not more common. It 18 scen most often (and that
only rarch ) st the bower end of the titna. The frecture lne runs partly through
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the growth disc and partly through the metaphyss (fig 243) One half of the
growth disc afterwards contmues to grow normally and the other half
growth 1 stunted. The result 15 & marked deformty of the foot. Simutarly
mjury to the lower cpiphysis of the radius may result 1n a deformuty of the
wrst.

It 1s possible that some cases of varus deformuty of the elbow are caused by
interference with growth but the majonty arc certainly due to faulty reduction
of a supracondylar fracture of the humerus. An unreduced fracture of the
lateral condyle leads to a valgus deformity which increases throughout the
pentod of growth,

6 AMYOSITIS OSSIFICANS

Sometimes after an injury the muscles exhibit a state of extrerne imtation.
They go mto spasm and prevent all movement Two or three weeks kater a
radiograph shows a cakcrfied mass 1n the substance of the muscle (fig 88) The
nature of the conditron 1 not knovwn 1t 1 scen most often after 2 kuck on the
thigh and then 13 pot accompanied by « fracture (fig 25), so that 1t is unlikely
that the new bone 13 derrved from osteoblasts that have wandered from beneath
the penosteum. In the course of weeks the irmtation paxses off and movement
returns. The calaified mase gradually duminushes in mze but gets more dutmet
1n the radrograph

In the imtable stage the joint should be left alone: active movement 18 oot
encouraged and passive movements are strongly contrandreated. Tt is unusual
10 tecover full movement, and one 13 tempted to excuee the new bone 1n the
bopes of mcresnng the range. The operation 1 rarely successful.

7 TENDON RUPTURE
A tendon may be frayed by the sharp edge of a bone fragment and rupture,
apparently spontantously some necks later The cornmonest tendon to be
affected 1n thrs way 1 the long extensor of the thumb

8 INJURY TO VESSELS

An anturysm 1s a rare complicatron. Much more common 1 thrombosis of &
deep vein which shows itself as an mtractable oedema.

9 NERVE COMPLICATIONS
]nvoh‘cmmtoflmr\'emuﬂmuofdwbﬁulocummThemnjonrym
mstances of primary damage undiagnosed at the time of the mjury

Undcrlhn}udmgmybephccd.mndrﬂonknownnluddxumpﬁy
{fig. 124), 1n which after a straight forward fracture there appears what seems
t0 be an imtatrve fesion of the sympathetic nerves The aetiology s a guess.

The pruent complains of great pan, made worsa when the limb Is touched
or moved. The skun becomes thin and glossy the Immb f cold and all joats
stuffen. The radiograph shows a ch form of patchy atraphy
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With or without treatment, recovery gradually takes phice in a year or two.
Physsotherapy rarely helps and often increases the pam. If it does 1t should be
doncontinued  Varmth Is comforting, and active movements do no harm.
Nothmg should be done that makes the pain worse.

10 LOBB OF FUNCTION
This 1 the commonest complication of a fracture, It is due to alloning the
brain to lose cantrol of the injured limb during repur It is not malingering
nor o 1t & neurasthemc manifestation. The muscles wre suff the jointy are stiff
and the control of the arculation 18 lost. Thus too-frequent complication i the
result of faulty treatment and i responsible for months of unnecessary In
vahdum,
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Dislocations

The terms subluxation and dulocation require definfng In a subluxation the
Jomt surfaces although shufted on one another are still n contact. [neds
bumnthcymnulcngnmconua.:\mumnm:ublunmnnmmﬂy
wmmpamcdby-fnctumltunnotbedmgnmcdlc‘m:plbylmdmgnph.

Redu of the fractur Ity reduces the 100, and vice versa-

DISLOCATION

Signs

Dulocations present three signs: (1) an abnormal contour (2) mmobility of
the jornt, and (3) a partrcular attitude. With these characterstics it 13 strange
that a dulocation 1 often averlooked. An X ray should be taken as 2 matter of
course after every mjury and this usually reveals the dulocation. The radio-
graph however may be deceptive, a3 with & postersor dislocation of the shoulder
(ﬁgAszr):‘ctur: with displacement may numic a dwmlocation, but movement
though pamful m posible.

Treatment
Unless seen frmmeduntely after the sccident a dulocation cannot be reduced
until the muscles, which are 1n spesm, relax under ansesthesis. The enaes
thetic must be deep nitrous omde bs not sufficent. Once the muscles are Lax
the dulocation reduces casily when a force oppamnte to the force that caused
the duslocation s applied.

There 1 rarely any doubt sbout reduction, and reduction when # occurs 13
complete. There 13 no support for the sssumption made by some bone sctters
that 2 jomt may be out of place  Le. subluxated. In the absence of & fracture a
jount 1 erther dislocated or 1t 19 10 its normal position.

1 there 15 daubt about the reduction 1t 18 quickly dispelled by the patient
when be comes round from the anacsthetic, After & succenaful reduction the
jomt, which before was immobile, moves freely and the relicf of the patent 1s
very evident.

T'hﬂemm;dwohofthmrghtlbmnlﬁermmmLAmdmgm
Lhe)o:m:hmldbermmohﬂncdmlllowlh:mhg:mtltompur Am::
g to the other free movement may be allowed at once smee the muscles will
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check movement before any straun falls on the Iigaments. In a joint such e the
shoulder where recurrenee of the duslocatron 13 not uncommon 1t s reasonable
to hold the ahoulder internally rotated for 2 few weels after reduction to svord
being blrmed for a recurrence, butin joints that do nat redmlocate immobilisa
tion 18 unnecessary” and the sooner the jomt m allowed to move freely the
quicker 1t recovers.

Complications of a distocatron

1 Recurrence There 18 nothing to prevent & joant that has once dulocated
from redmslocating if the patient meets with another equally severs accrdent.
Thrs docs not often happen Sometimes however a joint that has enco dw-
located reduslocates sfter o trrvial injury This occurs st the shoulder: at other
Jontsat s rare.
2. Jomt siffaes The jomt remains stiff for some tume 1f it 18 rmmobilised, but
as a ruke gradually loosens. Perrmanent stiffiness follows some dmdocations and
not others. At the shoulder recovery 1 usually full, st the elbow slight Lmita
tron of movement 8 not uncommoT,
3 Fractare A fracture can complicate a dudocation 1n two ways: Either the
force that doslocates the jomt also breaks the bone. The two injuries then need
separate treatment; the jont 18 first put back into position and aftervrards the
fracture 18 treated. Or s the joint dilocates it avulses a fregment of bone 1nto
which are inserted the muscles that stabilise the joint. Reduction of the dis-
locatron generally replaces the avulsed fragment and the fracture does not
require separate trestment (fig 54).
4 Nerve mpry Thus 1 common. The perves are myured by being stretched.
Since they are not snstomreally drvided suture 18 not necestary The interrup-
tion may however be complete phymologrcally: i which case the nerve degen
erates and recovery has to swart regenenatron. It may be some months before
the nenve 1s working again,
5 Imjunes to cesels The mam artery running scross the joint may be dem-
aged. Thes complication o rare
6 Impury to mwsrles When a patient foresees the acardent be a
puts hus moscles mto action to ressst the foree, and the muscles tear before the
ot dislocates. Whether the miuscles are injured or not affects the
‘A shoulder recovers full movement within a few weeks when the muscles have
escaped inpury but if they have been mjured it will be some months before full
panless movement 1 restored

Sometimes the damage to the muscles o rendercd obrious by & widespread
deponition of aalarum—myoaitrs canft Myontn osfi is also 2 com-
plration of & fracture and 1 referred to on page 55
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Fractures of the Skull

There are three kinds.
Depressed fracture of the vault.
FISSURC FRACTURE OF TIL BAST
Male fracture.

‘The mjury to the bone Is of little moment compared with the injury to the
underiying bram.

« DEPRESSED FRACTURE OF THL VAULT
This 1s caused by a blow from a bottle ot sumular mstrument. Usually the scalp
13 apit and the bone 1 stove m at the potnt of impact. When the skin 1 not
split 1t may be difficult to tell whether bone has been depressed and an X ray
should always be taken. Injury to the underlying brain 13 rare, and the patient
may not lose conscicutness,

Treatment

When there 1 2 wound the sealp should be shaved around 1t and the wound
edges scparated so that the bone can be explored with 1 probe. Operation 15
not necessary if the bone has not been depressed, and the patient need not be
wdmitted to hospral. If there 13 any likelihood that bone has been depressed
the pattent should be sdmutted to basprtal and the wound explared in the
thextre. All deps d fi thould be clevated, {f necessary through s
small trephine opening made close by

‘When there 1 not a wound, eperaton is reserved for unconscious patients
and thoae showing focal signs of brun injury

In children the booe 13 mdented and not frag d (pond f;
operation 14 rarely required

), and

**FISSURE FRACTURE OF THE BASE
Thus 1s the usual fracture that follows 2 head-on collision The skull 1s momen
tanly mdented, tenmon within rses and the bursting stress on the mside of
the akull causes finsare fractures runmng m all directions (fig 26). The frac

tures may extend to the vanlt but more commonly pass through the weak
bones of the base, where the dura 15 firmly adherent. The dura 13 torn and 2
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Frx 26 Fracture of the skull Contrast the fructure Imes with the mutures.

pm:geucpﬂwdbﬁwm(hembdurﬂlpammdthcmeﬂcr Thus is shown
by & flow of cerebrospinal fluid and blood from the noss and cars. Aloog ths
[assage oTEanmS can gein sccess 10 the brain and cause a septic menmgtts.
Anu'b'ouulhocﬂdllmpbog{vmtolpadmtwnhlhadm;ury A fissore
fracture that pamses through the floor of the antenor fosta causes a sub-
conjunctival black eye

M|n)uqtom:bnedmnmn&dumtnndshuddbedwdﬂd-
It is better not to syninge the nose and ears. Attention 1s focussed on the bram
mury

INJURY TO THEL BRAIN

The bran, if damaged, extubrts 1n suceession the clinkcal states of concussion,
wmntation and confunion These, which are to be expected m most cases of besd
injury do not need any treatment except surung A fourth state—compres
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sion— sometimes supenimposed on these three- this requires energetlc and
urgent treatrment,

CONCUSSION

“This happens at the time of the blow and lasts some seconds to a minute or
two The bran docs not show any evidence of injury when examined micro-

and there 13 1o comanang explanation of concussion. The higher
ceatres of the brain suddenly cease to function for a short time. The patient
drops to the ground as though felled, and enters into deep coma. Recovery b
automatic and the patient recovers before any treatment can be grven As he
reguns consciousnces he may feel and be sick.

IRRITATION
A state of untation follows soon after cl 18 regained P
1cally there may be local laceratron of the surface of the brawn, and microscopt
ally oedema and small haemorrhages are scattered throughout the entwre bolin.
The depth of coma varres. The patient may be nomy and delirious. More
often there 13 semui-coma, the patient appears unconscious but can be roused.
When Toused he 13 very bad tempered If conscious he lies motionless and
silent on account of a severe headache. His eyes are shut and he resents their
being opened The pupils, which may be difficult to sce on account of the
photophobm, are equal, small and sctive. Muscle tone 1 hugh, particularly 1n
the fiexors and the panent lies 1n bed curled up on his mde. He responds
agyremively when the akin s lightly touched with & pin. The temperature,
pulse, respiations and blood pressure are normal. After lasting severnl hours
the state of urrtation pasecs away gradually

M,

Treatment

The patient 1 disturbed as Irttle a3 possible. He should be 1n a quiet room and
n semi-darimess. If he 1 restrve a sedatrve such a3 sodium luminal o grven.
There 13 1 danger of flooding the lungs mith salrva and mucus which the
patient o unable to swallow and it may be sdvisable to rause the foot end of the
bed. Belid food 15 of no mportance for & day or two but the patient requires
ﬂn:imdthnmxthmbcgwmth:mxghlnumanbmbe.ﬁebhddumly

emptying twice 1 day by a catheter Lumbar puncture should be carmed
mu&crmhcmlndrcpcuedrftbemnofthccu—abrmpmalﬁuidm
ugh. Infm-m:rum:-ntwutb:cuncmmkcq)thep:mtmbadfmomdny
or every Eme of[unconu:om‘nus in the belief that this avorded post
raumatic headache. It believed trary nsng
g 18 Do that, on the con early best
ONFUSION

T\ﬁllvnhfouanlllmeoflrnuhanllthcughltmxypa-u:motmddmj
lﬂ{ Tbcpanmtmzynmknowwbcreh:norwboheu.l-ﬁsdupmmon
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changes and he s apt to behave like 2 naughty chuld, and to be a numance 1n
the wurd. Gradually he recovers hs normal mental health.

COMFPRESSION

Whereas concusmon, imtation and confusion are common, and accompany
most fractures of the base of the skull, compression 18 rare, It 13 2 complication
and a dangerous one. Intracranial tension nses, partly on sccount of haemor
rhage and partly owing to the blocking of the squeduct leading from the third
to the fourth ventricle, which mterferes with the arculstion of certbrospmal
flurd. The reec in tension forces the bran down through the tentonal opening
and squashes the midbram. As a result of the pressure on the midbrain and on
the third nerve (which 18 lying slongude the midbram) there 18 decerebrate
ogdity a fixed dilated pupil, and a squmt. If the pressure incresses the
medulls is pressed through the foramen magnum and the resptratory centre
ceases to work.

Compresason takes ume to develop There may therefore be a latent intercal
between the recovery from concussson and the onset of compression dunng
which the pantent is enly in stupor or semicoma. Gradually the coma deepenm.
Other ngns of incressed intrecranml pressure may not be evident: headsche is
masked by the coma, and papillocdema 13 not seen for & few dayn. The pulse
rate, however slows, and the blood pressure begins to monnt., Every half hour
the nurse should record the state of consciousness, the pulse rate and the bood
pressure and amy change should be reported at once to the doctor

Later on, signs of pressure on the midbruin become apparent: spastic hemi-
pleg, unilateral squint, and unilateral dilatation of the pupil. Spasticity »
shown by an alteration in the tone of the muscles on the two mdes. When
compresston sets n, the third nerve 1 paralysed and the pupil on one mde
dilates and ceascs to react to Light. Again the difference on the two mdes is the
importsnt factor Usually the dilated pupil is on the mide opposite the hem+
plegu.

As s00n a3 the signs of compression appear surgical interference must be
mmmedate, The intracrantl tensson must be reduced by & decompression
operation. It 13 difficult to know where to make the trephme boles. To be on
the safe side two treplune holes should be made on both sides, one above and
one below the tentonum. The one above may well be located over the middle
meningeal artery afthough bleedmng from s torn menimgeal artery fs respon-
sible for the compression 1n only a third of the cases. Treatment of compres-
#0013 & task for an expert It m sufficsent for the doctor to be able to recognie
the carly uigna and to obtain expert neurologrcal help even if thi involves
despatching hrs patient to ancther centre. Contrary to belief patients with hesd
injunes travel well.

In bref the 1nd. for d P are deep g coms, and pro-
longed unconsciousness. Decompressson should be undertaken before de-
cerebrate ngrdity and & dilated pupil appear Attempting to reduce pressure
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by & lumbar puncture is bad trestment; 1t does not decompress sufficiently and
1 moreover dangerous, since with the reduction of tension in the spinal canal
the medulla may be sucked mto the forsmen magnum and the respimtory
centres paralysed.

INJURIES TO CRANIAL NERYES

Fissure fractures of the skull may be sccompanied by Injury to cranil nerves.

The olefactory nerves are often damaged, and the damage s usually perm
anent.

Immedute blindness 18 Ity met with. If due to haemorrhage the
perve recovers, but if the nerve has been severed recovery 1 not possible.
Blurred viston 13 usually due to & temporary paralysis of accommodstion.
Temporary diplopua is 1lso commeon. When caused by displacement of the eye
from a fracture of the orbrtal floor the fracture 18 best reduced for cosmetic
rexsons.

‘The seventh and cighth nerves may be irretnievably damaged at the hme of
the scadent. The nerves may also be compressed later by clot, and temporary
deafness appears a few days after the seaident. Later stll, the nerves may be
compressed by callus, recovery can then sometimes be helped by operation

*4+¢ A ISSILE FRACTURE

A high-velocity bullet passes through the skull. The musaile mflicts & mmmal
amount of damage to the bram, and on account of 1ts beat 18 sterile. The
wounds of entry and exit are aroall and are best left alone

A fragment of shell of low velocity often remains inmde the akull, The
mmle carmes organums with 1t. A wound toilet should be done and pulped
brun removed, but undamaged braun substance should not be duturbed. A
foreign body that comes to hand 1 removed but no attempt should be made to
search for pieces of shell,
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Injuries (yr the Face

Dhalocation of the mandthle

Fracture of the borizontal ramus of the mendible

Fracture of the ascending ramus of the mandible

Fracture of the neck of the condyle

Frecture of thie nasal bone

Fracture of the melar bong

Fracture of the maxilla
Frectures of the face bones are caused by direct blows. Black cyes, s blecding
nose and swollen cyelids may occur without a fracture but they should be
taken to sigmufy the presence of a fracture until proved otherwise.

An orderly cxamination usually reveals which bone, 1f any has been broken,
Six points arc noted. Are the eyes level? Is the nosc flattened? Is the faco
flsttened? Does the xygoma feel irregular? Does the Infraorbital margin feel
mregular? And do the teeth meet properly?

‘Treatment s centred on three objects: to maintain an airway to restore sym
metry to the face, and to make the teeth meet properly These aro respectively
best Jooked after by an anaesthetist, & plastic surgeon, and a dentist rather
than by an orthopacdic surgeon. The general practitioner and casualty officer
are wise to off load all fractures of the face.

*DIBLOCATION OF THE MANDIBLE
The jaw 13 apt to dulocate spontancously during yawning and hearty laughing
The condyle slips forwards 1o front of the articular emmence.

The signs are stnking  The mouth 18 lalf-open, and will neither open more
nor close and saliva dribbles from the mouth en account of the difficulty of
swallowing
Replacement may be possible without an anaesthetic, but 1t is eamer with
one. The two thumbs, well padded, are introduced into the mouth and made
10 press downwards on the teeth a3 far back a3 possible. No after reatment s
rrecessary except that the patrent should svoud openmg hm mouth too wrde.

#*» FRACTURE OF THE HORIZONTAL RAMUS
OF THE MANDIBLE

Ths 1 » commeon imjury end 8 caused by & blow on the chin. The line of
fracture 15 verncal It may be m the mrdline or there may be two fractures
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about an inch esther ude of the midlme. The mucoperiosteum on the oral sur
face of the bone 18 torn.

Local tenderness, inability to close the tecth and pain on attempting to
move the lower jaw suggest the dagnoss.

Treatment
This depends on whether the fracturcs are bilateral single without displace
ment, or sngle with displacement.

Bilateral fractures of the mandible allow the tongue to fall back and the ar
way becomes obstructed. As wath all fractures of the jaw the first consideration
1 to sccure a cdear arrway The tongue should be pulled forsards unti! an
ansesthetst s nasopharyngeal tnbe can be passed. The patient 18 then passed
over to the dentist. His job 1 to fix the fragments so that the brte 13 aftcrwards
normal. Ths be does by winng together the teeth. Any loose tooth m the path
of the fracture 1s removed. As there 15 a communication between the bone and
the septic oral cnty the mouth should be kept clean and antibrotics grven.

Stagle fractares mthout displacement The cratenion of displecement 1s the
bite. If the teeth eppose there 15 not any displacement to worry about. Frac
tures of thrs sort are treated smply by holding the mandible m contact with
the maxilla by means of a fourmiled bandage or a barrel bandage (fig 27).
Food requirtng mastication s wrthheld for some weeks.

Stagle fractures euth duplocement. These require reductson and splintage by
adentut.

#* FRACTURE OF THE MANDIBLE BEHIND THE TEETH
Thos n cxused by 2 blow on the side of the jaw The ascending ramus
broken, The postion and directson of the fracture Line 1 vanable. The fracture
s belund the teeth and occlusson 18 not often 2 problem. And since the buccal
mucous membrane o not torn, bone seps need not be feared,

Treatwest

A fourtailed bandage or a barrel bandage 15 worn for three weeks, Internal

g:nonbymculordcnulmngnnybemylfmeﬁ:gmmtﬂuon

#* FRACTURE OF THE NECK OF THE CONDYLE
Thus 13 caused by 2 blow on the mde of the face. There 15 localised tenderncss
and, ahhough the bite 13 normal, the patient opens hus mouth to one mide. The
fracture 1s only mportant because 1t may be overlooked.
* FRACTURE OF THE NASAL BONE
Thnunbcnnghm:d.nnlwfollaw;nfnﬂ&omnbﬂne.On:nd:ofﬂnnm

13 dm en tn and the septum s dosplaced towards the other side; or the blow
d.dn:mdmd—onmdbmhmulbornmfnmn:dmdtbcmu-q\mh:
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Fg 17 Darrel bendage foc the jow

Dusplacement may be hidden by swellmg  After a blow on the nose a frac-
ture should always be suspected

Reduction 1 easy and must be done to avoid an ugly deformity and to pre-
serve a clear nasal pesssge. Artery forceps are tntroduced through both nostrils
and amy depressed fragment elevated. The srde-blow fracture m stable after
reductron and no splintage 1 necessary- the end-on fracture 1s unstable, and
the nasal bones hay e to be kept 1n posttron after reduction. Thus s usually done
by sutures passing through the skin The nostrils should not be plogged, except
10 check haemorrhage, fince this increxses the risk of sepels.

Reduction ought not to be undertaken m a lighthearied fashron Full intrs
tracheal snaesthesta 1s insusted on

#+ FRACTURE OF THE MALAR BONE

Thes 13 caused by a direet blow which breaks the zygoma and staves m the
central fragment.

Drsplacement 1 concealed by the sueling Local tendermess makes one
suspect a fracture Thus 1s confirmed by a radiograph, w hich may not show the
fracture lincs but always shows an opaque antrum.
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There 13 anaesthesia or hypernesthesia of the cheek from injury to the intra
orbital nerve and this may persist for some months.

Treatment

Open reductzon 13 necessary for cosmetic reasons. A small incsion 18 made in
the terporal region of the scalp which 18 previously shaved. Through this a
bone spike 18 pushed down decp to the temporal fascia and under the rygoma,
and the sygoma then levered forwards. The reduction 13 stable and splintage 1s
pot requured.

#*% FRACTURE OF THE MAXILLA

The maxilla 1 smashed 1n from the front and pushed backwards. The fracture
e 15 bonrontal and at varymg levels. A fracture of the maxlla s often sccom
pamed by a fracture of the rygoma and mandible.

In spite of the gravity of the mjury shock 13 often mild. Bilateral orbital
thaematomata and subconunctval haemorrhages and puffy eyelids make one
suspect & fracture of the maxilla. The eyes may not be on the same level. There
s nregulanity of one or both mfrsorbital margms. The teeth do not meet.
Blood and cerebrospinal fluid flow from the nose. Satrva pours from the mouth
1f the mandible s also broken and there may be respiratory distress

Treatment
The mmmediate tesk 18 to ensure a clear sirway The tongue 1s pulled forvrards,
and as 300n 23 possible a nasopharynigeal tube s passed.

For definrtive trextment the patient 13 handed over to the plstic surgeon.
Reduction should be done #3 soon #3 possible. The maxilta 1s gripped 1n bane-
holding forceps and pulled forwards into us proper positton. The large frag
ment may need mobilming first. Depressed fractures of the malar and nasal
bants may also need elevatmg Lacerations of the akin are then sevn up And
fmally Lhemn:i]lnuhddmponuonbyldmulupmntedtothenppct
teeth, which ss fixed to a plaster head cap It s 0 job for an amateur
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Fractured Ribs

A fractured 1ib 1 2 common mjury and 1 often poorly treated. The fractures
ute of their own accord and the bane does not require treatment. Neverthe
lesa & fractured rib 13 important for many reasons; it is panful, the pain makes
alecping difficult, the pain prevents an early return to work and there 13 danger
from inefficlent respmration and intrathoreer= 1njury

The principles of treatment are brefly (1) To relieve pain. (2) To make
breathng easy and effective. And (3) to dugnose and treat intrathoracic com

phcatrons.

Inefficient respiration
Respination muy be rendered incffiaent by pain, by collapse of the thorseic
cage, and by the sccumulation of air flnd or blood inside the pleural cavity

Parm On zccount of pain breathing 1s shallow and rapid, and the patrent s
frmid to take & deep breath. Shallow bresthng 1 fattguing to the muscles and
weanng to the patient; and pam should be abohshed by & liberal supply of
morphus and by the injection of a local ansesthetrc into the haematoma around
the broken rib As soon as the anacsthetic takes effect the patient 13 able (o
breathe normally and even when the analgenc effect wears off he s still able
to breathe freely and without much discomfort,

Collapie of part of the thoreric cage A mngle fracture does not destroy the
ngdrty of the thorecic cage, nerther do amngle frectures 1n several ribs, but 2
double fracture 10 one or mote ribs causes collapse of part of the thoreac cage.
If & psece of the thoracic cage s floating, i ¢. cut off from the rest of the cage,
breathing becomes pamadaxical the 1solated part of the chest wall is drswn in
when the patient inspires and blown out when he expires. Paradoxical respin
tion of sudden onset has 2 devastating effect on the efficency of respimnon.
The relref afforded by the applcation of a plaster-of pans elab over the hole
i the cage 1 drxmatic,

When the greater part of the thorackc cage lases 1ts ngidity {(which 8 un

) artificial resg t necessary

Intrathoracic complications
These arc dugnrosed by asprrating the pleural cavity and by \ raying the chest.
Pretwmothorex \Vhen the lung 13 damaged air escapes into the pleursl canty
and, the pleura under the broken rib bemng torn, the air m the pleural cavity
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:.upammﬁ:embcmmcommmamdmmhhxlfum:gtulmphywﬂx
—a diffose swellig over the chest wall and neck which crepitates.

Surmalmphymn-ugnpoﬂlotbepmofpnmnmhmA
preumothorax 13, revesled most clearly by a radiograph.

A closed p horax 18 of Irttle q and needs po treatment. It
does not meommeode the heart ot interfere much with rapimtion. The air 15
rapidly sbsorbed and the lung underneath expands

However with an open fracture or when the bronchus 1 torn the opening
through which the wr passes mto the pleural cavity may be valvular and then
a tenszon prewmothorax develops. This 1 scrrous. The sction of the heart 13 -
peded and vital cxpacity 18 much drmumahed. The patient 10 great pun »
cyanotre, and dyspnoeic. Treatment 1s needed urgently A hypodermic needle
should be inserted 1nto the second mterspace m front, four inches from the
mudline or 1nto the sixth space in the midaxillary Iine. A mcked rubber finger
stall s fitted over the hilt of the needle to act as a valve.

Haemothorax A small amount of bloody effusion 13 common, and does pot
attract attentron, Quute a lot of blood can collect 1n the pleurs] cavity without
greing phymcal mgns, On the day after the zccrdent the chest should be sypr
ated if a laemothorax 18 muspected, snd the needle connected 10 a tube leading
down under water Exercises are siarted and the patient 18 encoaraged to re
expand his lung and oblrterate the dead space. He i also encouraged to cough
m order to remove mmpacted mucus from the smaller bronchsoles. Penscillin s
gTven a8 2 preventative agnnst hung infection. It 18 importent to get the patient
to re-expand hus lung before the blood clot on the surface of the lung has been
converted 1nto welastic scar

Trmnwtcmp‘gm'l’huumunmmlmnpxmmmtnflmhmjury
A violet black ducoloratson covers the skin of the face, neck and chest as far
dawnulbcmppla.ﬂxmlou:dounmnppurwhuﬁhmnutmnlmp—
port; and the braces collar and brin of the bat may be outhned on the patient s
gaudy akin. The colour 1 due not to actual but to dilatation of
Lhclhnvmula,fontdmppanmthmnahfbmngtheuﬂmnchxnguufl
bruise, sometimes 1n a few hours, 1 nge-shaped subcon; 1 haemor
rhages occupy the exposed portions of the conjunctvae. The picture 13 aburm
ng and the patient appears in extremss. But 1t 18 not serious and trestment 13
not needed. It does, however inducate that compression has been severe.

CLASSIFICATION OF FRACTURES OF THE RIBS

Closed Fractures Traumte:  Impact fracture
rush mjury
Spontancous. Cough fracture
Secondary-depomt fracture
Idiopathic fracture
Open Fractures ¢

Stab wounds
Gumhot wounds
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CLOSED FRACTURES OF THE RIBS
® IMPACT FRACTURE OF A RIB

Admhmof-:mlen’bﬁvmnbhwnlwmmmjuryforcnmpll:l
pa:onmnnbkxmdhmhuchcn:gumthcfunummmbmkumywha:
1n any nib (fig 28) Usually the fracture 1s single and the ends of the bone are
not driven into the lung and therefore intrathorscic comphications are rare,
Severe internal hacmorr! occasiomlly comes from a torn mtercostal artery

Dragmors
There 18 & history of a blow and the patent compluns of pam on breathing
The patient can put his finger unernngly onto a localised tender spot. The
frwnnem:ynotbcvuihlem-nd‘mgnphlndth:dugnmuruuonthe
hustory and the one phynical sign.

Treatwent

The bone does not need trestment. ‘The mtercostal muscles prevent displace-
ment $0 that reducton 1 not necexsary and they also hold the fagments 50
that splintage 1 not necessary The clamal method of treatment m to strap
the chest 1n cxptration Thus method should be given up  Strappmg does not
relieve pam, 1t irritates the skin and n pamful to remove, 1t impedes normml
breathmg and 1t prevents clinscal cxaminatson of the chest and renders mspir
tron ddfhcult.

It 13 mmportant to get the patient to expand s chest to the full while the
fracture 13 mending 1n order to prevent an annoying neuralgia which 1 some-
times & sequel when the chest wall has been immobilised, and also m order to
re-expand the lung 1if there has been 2 haemothorax or pneumothorax, What
stops the patient from breathing deeply s pan. And the sole reason for treat
g a frectured rib 1 to relieve pain and 50 allow normal resprration.

An injection of morphua should be given and a long-lasting local ansesthetic
njected mto the haematoma sround the fractured rib The locatised tender
area indscates where to msert the needle

*% CRUSH INJURIES

The thoracic cage 1 compressed. Esther the chest 13 squashed between
thcrmmdohm.\ckmdlmﬂ,ortbcptnonnnmun:r i

\Imlhmamn'bnbmkm,mdud:ribubmkmmmomth:nonephoe.
ﬂwmapmmonoftbcfnmuuumumml\vhnmnmuth:tnpmce
ofthelhmmcugebtcumunolnaiudcxmpundmulmpmn_m
ﬁmnugpwuonuftheugeumdcdmwhcud:petmmmmdubhvm
out when he expires Paradovical respiration in 1ts acute stage can cause desth.
Thdngmpmumpmblnnboamcpandnmlmpmmnofmy
portance 1 0bvious on mspection,

It 18 well to remember thet ribs may be broken m crush myunes of the
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bd. Raised mtra-abdominal can burst the lower ribs. The
lemon 1 not 1n children. No dnte specal tr wre
quucd.bmtbemjmyuxmpomntbcumenuﬁcqucm}ymmmdmthl
rupture of the drph d by a dug hernta,

Tromedhate treatment

If parsdoxrcal respiration 1 not gross 1t 18 sufficent to support the affected area
of the chest cage by a thin slab of plaster-of parm, which s bandaged over the
floating area. Morphis » prven in liberal amounts. Often there are otber
scrous myuries dermandmg stiention,

If tho patient is acutely di d from parad 1 be must be
put forthwith inm-Dnnk:r‘-mpm:or Ahcmmwly nm:beotomyndane
and a positive-p d to the trach y openuing

Ontbedtylﬁcrlcrmhmjm'ytbe:bcnh\nyedforplcunlmmpha
trors; any pleural colb should be d by asf

#COUGH FRACTURES
These are common. The fracture m produced when a person tries to supprese
mLmuﬁ.ngcough.Thrymmmmonmmtheln]hryparuaﬁhcbwurﬂn

The patient comes up comphining of pamn on taking a decp breath and is
thought to be suffenng from pleurisy However & localised tender spot can
always be found over the fracture and often a lump can bo felt. The dagnous
1s confirmed by a rsdiograph.

Treatwent
When the cause of the cough is known, for ) y tubercul
mdhmmgnm(udampdmthemugh.\ﬂmdmumohﬁcmume
for the cough the patient should be investiguted fully to establish whether
there 1 any disease of the bronchus.
The fractures (there may be moro than one) do not need treatment

4 FRACTURES DUE TO BECONDARY DEZFGRITS

There mxy be a ungle fracture through a single palpable lump or there may be
screral fractures, only revedled by radiography The fractures sre often
symptomlcss.

# IDIOPATHIC SPONTANEOUS FRACTURE
Spontancous frachure of the fint rib and less commeonly of the second rib is
not uncommon. The patient 13 2 young man and the £ib breaks at the scalene
tubercle (fig tg).ﬁmmybcdrghtp:mlnd}oultmdmb\no&cntbc
fracture passes unnotced and 13 only d dentally m a rad h
ukunnfxuthcfn:ture}mhmlcd.Trcmnmtunmrcqmrcd.Oﬂmecndn
graph shows 2 mmilar fractare on both s:des. The fractures unite with bone

without and without compl
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e* STAB WOUNDS OT TIE CHEST WALL

Penetrating wounds caused by stabbing quickly seal themselves. Symptoms
are fow and the nigns those of o haemothorax, Often the tibs excape damage.

Trectment

A penetrating wound should be treated 1 a closed injury Antibiotics are piven
to foresmall mnfection and the pleural canity 18 kept empty by repeated aspira
twona, Every endenvour should be made to re~expand the lung before 1t be
comes snchored by the organtming blood clot on its surface.

It should be borne m mmd that the sbdomen may also have been penctrated

*+» OPEN FRACTURES OF THE RIBS

Open wounds sre not often seen cxeept m tumes of war They are atways
senions. Vital capacity 18 much duninfshed because one tung m collapsed and
the expannion of the other restncted. Moreover on account of pendulum
bresthing, half the arr taken into the working lang 1 de-oxygenated. The
action of the heart 15 upset by the side-to-ude movement of the medisstinum
(medestrnal flutter) and pressure on the grest vens mterferes with the filling
of the heart. The patient 18 m severe shock, be s dyspnoesc and cyanotic, the
pubse rate 1s rap1d and the blood pressure low

Iwonedrate treatment
I drate t 18 required. As  first asd measure the wound s covered
wmh a large and sout dresung which » firmly stoapped onto the chest.
Morphzx 13 grven and an axygen mask 1 fitted if available. As the patent s on
Tus way to hosprtal the foot-end of the stretcher 13 raised 50 as to prevent the
flooding of the lung with blood and sputum. The patient travels on his
wounded sde,

As 300 s the patient resches hospital 2 blood transfuson w sct up [he
patient 13 then taken to the theatre for a wound-toikt operstion. The first-ad
dresaing on the chest wall should not be disturbed until seme sort of controlled
r:q)mnunnmhb\e_mthemdamommmmlmhmu:d,{ng.
ments of cartilege and rib are removed and devitalised muscle excrsed. The
pleural aavity 18 emptied of clot and bloody fluid by & sucker under direct
wmaon. The hole in the lung seals rtself as the lung collapses and bleeding from
the lung has mutomatically ceased by the time of the operation. Forergn bodies
that come to hand ste remaved but others are not searched for Any portion of
lmgmpladypulpcdubcn&amimﬁbmmmk&mch:plum]
anity which 1s druned by negatrve pressure. Before the wound 1s closed the
anzesthetist re-expands the lung and at the end of the operatron he sucks out
?mfmmwmmamdmmmnum

Ppossib thorace cage ahould be supported by a laster-of-pans
Mﬁn}mbmmymuuxhgmmnofmbﬁ{np
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Back 1n the ward the patient 13 given morphua, and nursed in the positson he
finds most comfortable. On the next day he 1» made to cough and to breathe
decply and the pleural cavity 1 sspurated of 1t has not been draned and peni-
cillin mstilled into it. In times of war the patient should be kept for a few days
before being sent down the Iine.
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Injuries of the Spine

“"nhlﬁwumcft}wwcdlwurmmnﬁnedmtbelkdcton,ﬂ)cbuk
muscles are torn, and the cord and nerve roots may be dmded A fracture of
the spue 13 therefore s tmple injury Bone, muscle and nerve cach require
ol snd often e

IXJURY TO THE SKELETON

The extent of the damage is only revealed by radiographs. Three things are
look:dfur(l)lwld,?d shaped vertebra, (2) shift of one vertebrul body on
another md(g)dnpiounmtofmmhrfm.ﬁcﬁmmommymscc;
the third will not be scen except m 1 very clear ndrograph,

From the skeletal pomt of view displscement i of no importance. Neithera
crashed body por a subl; nor wrongly p d faccts mterferes after
wxrds with function.

The bony wnjury therefore does not call for treatment on 1ts own account.
Bat, when nerve roots have been mjured 1t 15 demirable to reduce smy duplace

ment and to hold the spine mmeobile to improve the chances of successful
regeneration.

INJURY TO THE MUSCLES

A foree mufficaent to canse a fracture or 2 fracture-subluxation of the spine also
lacerxtes the muscks of the back, The myury inflicted on the muscles 15 of no
sccount, but widespread scarming 13 mevitable from organmation of scattered
small clots. Scarrng mmipedes the actson of the muscles, and the patient after
wards suffers from resdual backache unless he has kept his muscles moving
while the scar was f¢

Therefare, for the good of the muscles, a pacnt with a broken back should
not be mmobilised, but on the contrary should exercise hus back from the
start 10 spite of discomfort. s
IXJTRY TO NERYVER

Smce the nerve roots run alongude the cord for one or more segments before
lavmgthcrpmdwnL-fmdntm]uruthccorduEkdywm]mlko
same perve roots, In fact, damage to the cord’ 10 relation to a fracture of the
tpmexlnpmexmmrdndncﬂtmotd&mtg\:DmmobecmﬂluﬁmL
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no regencration 13 possible. But dinded nerve roots ean regencrate, and the
chances of successful regeneration are improy ed by reduction and immobifisa
tion of the fracture,

Damage to the cord muy be traustory or permanent After any fracture of
the spine conduction up and dowm the cord may be temporarily suspended.
The pathology = not understood. Althaugh no nerve cells are killed snd no
nerve columns are damaged, the cord behaves as though it had been cut acros.
The cord begms to resume conducting within a few houre of the scaident. The
conditson 1s called spinal concusmon.

In the thoracic region of the spine, permanent demage to the cord and nerve
roots only occurs with a fracturcsubluxation, although the subluxation may
only be y and the rad phs may not show & sheft in efther vrewr
In the cervical region of the spme permanent damage to the cord may occur
with hyperextension myuries without esther 1 fracture or a sublurstion.

The damage to the cord and nerve roots Is alvays done at the ime of the
sccadent, and there s little to be sud for carrying an injured man face-down
wards on hus way to hospital in cxac a duplaced fragment of bone may be
pressing on the cord. It 1, however common prudence not to carry the patient
doubled up

At the common level (between the 11th thoracic and the 1t Jumbar) the
cord 18 neaning its end Below the level of the finst lumbar vertebra the sup-
poscd cord damage 18 all sustaned by the nerves of the cauda equina.

In spite of the term permanent, some recovery s possible m nerve-root
injuries, Permanent drsability in any case s great- 1t is a matter of whether the
patient will be completely bed ndden or will be able to get about with the ald
of caliper sphints.

Only ume will tell whetber the nerve damage » tranmtory of permanent
and partul, or permanent and complete. In all three cases there may at first be
1 flaccid paralyss of all the leg muscles and ansesthena from the groms down-
wards. A band of hyperaesthesu helps to locato the level of the lemon. The
patient cannot pass water and unless the bladder is artificially emptied reten
tion gives way to dribbling incontinence.

With a temporary impairment of conductron sensation returns 1n a few
hours, and at the end of 2¢ hours one can predict furly sccurutely the amount
of irreparable damage.

Treatment
Treatment of the nerves takes precederce over and controls, the treatment of
the fracture. Trestment has two stm3: to assist regencranon, and to allenate
paraplegn.

Asststing regeneration. Damage to the cord 13 irreparable. Nerve roats, how
cver can regenerate, and regeneration 1 made easser of the nerve ends are 1n
apposition. It 1 demrable therefore to reduce any bone duplacement or sub-
huxation, and 1t 13 desirable also to rmmobilise the spine in order to prevent
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newly jomed nerve ends from being torn apart. Reductron s more easily and
more eccurately sccomphahed at open operation than by a blind manipulstion.
"The dectsion to operate is made within twenty four hours, es soon as it s clear
that the neurologrcal signs are not d for by temporary spimal concus-
aon. At the operation, after the spinous processes and the laminae have been
mpou-d,nunmplemnnmobﬂnebymmnxlﬁnnoml’htuonuﬂ:crudcuf
dx.pmjpmccnambol(cdtugvther the bolts passing through the pro-
cessex.

Alleiating the paraplepia. This consusts of avoiding bedsores, preventing
uninary mfection preventing contractures and getting the patient smbulant.

1 Avoiding bedsores, The skin 1s especully vulnerable m the first few days.
Thereafter 1t acquires a tolerance to pressure, A slough the aize of a shilling
can appear almost overmght, and grow to the size of 2 saucer within a week.

TTrestment 13 1n the hands of the nurung stafl. The patient should lie on x
rubber mattress, his ponition must be changed every two hours day and night,
and hus skin must be kept dry and clean and not bathed in urme and fecces. It
npnmfnlfurlmmmdubmkmhlckmbemuvcdmd,mmwver movement
mught increse the damage already done to the cord and nerve roots. Internal
fixation solves this difficulty” for with the spunous processes fixed, tho panent
can be safely and pamnlessly rolled over on to hss mude.

2. Preventing urinary mfection. Formerly 50 per cent of traumatic pam
plegres dred of unmary infection within two months of the scadent. Better
treatment has brought the figures down to neglhgible proportions. Antiblotics
are grven s a routme. The patient 13 encouraged to drmk 8o 3 to flush the
urtnary tract; and, sbove all, urmo 1 not allowed to stagnate in the bladder
An sutomatic bladder will not be scquired for arx weeks. Until then the bladder
must be kept empty by sn indweling urcthral catheter or by intermittent
cathetensation,

3 Prevenung contractures. In the early flictad stage an equmus devel
rapidly- Ister flexson contractures appear st the hip kneemdmklc.AphyE;-.
\hu:pghtlf}:mﬂdbe?pﬁk;yndﬁm;\hzmnmmcmythylﬂthe]mu
through « full range. ts required to ent flexion defo
the knee snd ankle, i prev roies at

4- Rehabilitstion. Patrents with cauda-equim lesions can be made ambulant

with the help of crutches and knec-struught calipen. Prtients wath high cord
lessons sometimes remain bed ndden.

Injunalod:cspmemmtwuucnt}ydmd.cdmmﬁvegmupt
Fractures of the thoruac and lumbar vertebrae.
Injuries of the cervical vertebrac
Injunres of the sths and axn.

Fractare of the procemes.
Pathological fractures.
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FRACTURES OF THE THORACIC AND
LUMBAR VERTEBRAE

Only two fractures of the bodies sre common. compression fracture and
fracture-subluxatron.

COMPRESEBION FRACTURE OF THE S8PINE
This is caused by hyperflexion, A person falls in a mtting position ander s
thrown from hus horse or a miner 13 pinned under & falling roof There are two
rain types. the stable fracture and the unstable fracture

# THE BTABLE TRACTURE (lNT!llPINDU! LIGAMENT lNTACT)

The spine @ not at any moment unstable, there 18 never at any tme any
diminution 1n the lumen of the spmal canal, end the cord and nerve roots are

ot darnaged,

The lateral radsograph shows that the upper border of a vertebral body has
been crushed and that in consequence the body s wedge shaped Instead of
rectangular (figs. 3oa, 31).

Treatment

The fracture should be disregarded and the patient handed over to a physo-
therapist who makes him move hus back in all directions. He should be touch-
ing hrs toes 1n ten days. Directly he can do thus he needs no further treatment
fig 30b)

( ‘The trestment advocated above 18 not orthodax. The orthodox treatment
to reduce, 1 €. to hyperextend the spine unti! the vertebral body fs agun rect
angular and then to bold the reduction by a plaster jacket There are many
rexsons for recommending sctivity 1n place of fiation. (1) Although reduction
1s possible 1n the frecly moving lumbar spine by hyperextension of the back,
in the thorsac region of the spine where extenson is prevented by the mgd
chest wall reduction cannot be obtamed. (2) To hold a reduction in the lumbar
regron the back must be plastered in full extension—not an casy thing to do
Even when reduction has been ob d the dupk usually recurs. (3)
Perfect fu n patible with poor red A wedge-shaped body
does not cause pain for instance, a patient with & hesled tuberculosus of the
spine does not comphain of his back. (4) Onc of three miners who break therr
back returns to the coal face. Of the muners who retum to the coal face those
not treated in plaster outnumber those treated in plaster by tno to one.

os THE UNSTABLE FRACTURE (INTERSPINOUS LIGAMENT TORN)

If the interspinous lgument grves way the spine continues to flex, and the
artcular facets slide on one another and separate. The spinal column is then
unstable and the contents of the spmal cansl are exposed to injury The ds-
location of the mtervertebral joints 13 only temporary and as the spinc
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Fug 30 o (lg1) Suhle&mmnu(ﬁ:bodyof rrttbn,b L)
lcm“‘-c'\ (rght) patient bending

Fig 31 Stable crush fracture of the body
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Fig. 32. Unstable fracturo of the thorucks spme: a (lft) forward shift of the body: & (reghs), lateral shift of the body
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strughtens the facets regaln contact; but the upper facets may return 1o front
of the lower facets instead of behind Tt s rmportant to know that this has
happened because the spine remans unstable, and the patient canmot be
allowned up with safety to the cord. The condrtion 13 called duslocation oith
locked farets

Ttis rare that « radrograph of a fractured spine s clear enough to show locked
facets. This o presumed to be the state of affairs when two lateral radiographs,
one taken with the patient prone and the other with him supine, show the
rame degree of kyphos. Rupture of the interspinous Irgament can however be
recognized on palpation, and 1f a gap 18 felt, 1t 1 23 well to presume that the
spine 13 unstable. The spine must be made stable 1n order that the patient can
get up when there 1 not any cord damage, and when there 1 cord damage 1n
order that be can be nursed properly It may be possible by flexing the back
and then extendmg 1t to restore the facets to thewr ongmal position, but 1t 1
nimpler to excuse the facet which faces one at the operation and then to stabilere
1n the routine vray by bolting together the spinous processes.

### FRACTURE SUBLUXATION OF THE 8PINE

The patients arc b miners or yel To the ordinary flexion
force 13 added rotation or & sheanng force. Either the neural arch 1s fractured
or the intervertebral joints are dislocated, and the disc with a shee of the lower
body 13 carned forward wnth the upper body The radiograph shows a lateral
of an antero-postersor shuft (fige. 324, 32b). The rotation element 13 disclosed by
fractures of the transverse processes.

Damage to the cord and nerve roots 1s usual

Treatmext

It 1 best to conmder the fracture unstable whenever the radiographs show a
shift. Fixation m therefore required to get the patrent up (figs. 338, 33b)orto
treat the paraplegia.

'I‘hetrum)en(of-fncm:eofthethonucmdlumbubodiamqbc
summed up thus;

If a gap can be felt where the mterspinous ligament should be, or if the
radsograph shows a shift, the spine should be operated on and made stable,

1f there o no chnical gap and no shift 1n the radu h early ambulatios
without any support 1 the best treatrnent. P v "

INJURIES OF THE CERVICAL VERTEBRAE
Excluding tho atlas and axs which have therr own indvidual
inyuries, the
mulvutﬂ:mmybedxnngcdhythmfmﬂuiommum,lnd
hyperextemion.

Smmmdmummmmmhmemulmbn:md
oﬁmpa-unnouoedunﬁlthebodymﬂapm.
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#* FLEXION INJURY OF THE CERVICAL SPINE

The accrdent 19 commonly a fall from s horse or s drve into e shallow bath. The
site of the wnjury 15 about the fifth vertebra. Cord damage may be absent,
partual o lethal

The patrent often ean walk, and bhe does not have to support his head.
Movementa of the neck are {mited by pam  but he can nod and romte.

1ray
Only the lateral 18 of value. A fracture 1s hard to sce. The radiograph shows
esther nothing abriormal or & forward atuft with flexion and a depression of
the upper border of the vertebra below (figa. 34, 35)-

Cord rapury

When the cord is severed #t the 4th cervical kevel the patient dies from paralyss
of the resprratory muscles. Characterstic attitudes enable other levels to be
identified. With 2 lesion at the sth cervical level the arms are held to the nde
and there 13 paraltyss from the arms downwards. With a lexion between the sth
and 6th the patient lres with hu shoulders sbducted and extermally rotated and
there 13 paralyss from the arms downwards except for the deltords. Below the
6th cervical the shoulders are abducted but the hands lie on the chest.

Treatment

D, d ont.he comnuofuoreducuonmdno
only orred ol lorond

\arm':mrc-u.lm,’ ge \When the radiog) Iy shows no dspk
-ndwhmtbcrehunotbccnmymtcrfe:tnccwthcnmluamnmd\ecofd.m
even at the ume of the accdent, the skeletal injury is ignored and the patlent s
encoureged to move hus neck.

Spltage cxly When the radiograph 18 negative but there Is or has been
evidence of mterference with conduction 1n the cord, 1t 1s wise to assume that
there was a temporary subluxation durmg the excesanve flexion and that sub-
luxation rught recur with vigorous flexion of the neck

With & hustory of temporary paralyss at the ime of the accident the neck
should be \-rayed 1n flevson. This may reveal a partial sublovation. If so
fiexron of the neck ehould be prevented for three months by a collar made of
rubber and fashioned like 2 ruff

Redwrtron follored by sphmtage When the radrograph shows a shift displace-
ment should be reduced by skeletal traction (fig 364) Under local ansasthesha
a shull-caliper 1 mserted into the outer table of the shull through trephine
holes one and a half mches above each extermal auditory meatus, A pull of
tuenty pounds 15 applied for half an hour The neck 13 then extended and a
lateral X ray taken while the pull s still on. If ths shows the spine straight
and the articular facets in their narmal relationship (not transposed) the weight
1 reduced,
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Fig 33 a(left), Unstable fracturs of the thoracc spine allowed
b (gt i mmontha Jazer + T e

Fig 34. Stable fracture of the cervical spine.
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Fig 35 Unstable fracture of the cervical spine. Subhumation reduced.
Interval. mx wecks.

After reduction when there has not been any damage to the cord the neck is
Pput 1nto plaster in extenson a3 300n as the patient can ait up in comfort. The
plaster 13 retamed for three months, The subluxation tends to recur (fig 36b)
if the plaster s incfficient and allows the hesd to bend forwards. When there is
cord damage the cervical spme should be stabilised by platmg the spinous

procesecs.

A fracture-subluxation of the cervical spine #s often overlooked As 2 rule
the subhrution does not progress and the patient 1 only seen because hrs neck
huno(rccm-etcdquick}y Smcmnth:mblumonmwunulthe
patient has & 1 To avoid an he Jike ths
2 subluxanon should be m:luctd +f possible and held reduced mpluter

*« ROTATION INJURY OF THE CERVICAL SPINE

After the remoral of tonsils or after & dental extraction & patient mary wake up
from the anacsthetic with a tortrcolls. Two cxplanstions are given for this.
One, that the keason s a unilateral rotatory duslocation of one intervertebral
Jount, the lower articular process nding forwards in front of the upper articular
process of the vertebra below T'hcmhcr thntbolwanhndhpbcuuunof
an mtervertebral disc. Tho rad. b not Conduction in the
cord is not interfered with.
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Treatment
Head tractron by means of a halter sith s pull of 6 b and the head end of the
bed rased wrx Inches, often cures overnight. If this fals manipulation under
anscsthena may be tred. Left alonc the patient slowly recovers neck mave-
ments, and 1n view of the vulnerability of the cervical cord it is probably wise
to xwat a natural cure.

** HYPEREXTENSION INJURY OF THE CERVICAL BPINE
Thnn-quryuﬁuumdtu:dultx,mdtheu:mlhmuryunfl“fmmnhmc
wath the neck extended A clue to the nature of the injury s shown by bruuing
or granng of the face

The patient has an uncomfortable neck but the attitude of the neck n
normal and movement ts possible though paunful. The radiogreph shows no
abnormslity except a marrowing of the fifth-soxth intervertebral space, with
lipping of the edges of the ndyacent bodies. Most people over fifty exhibit thu
endence of woar-and tear Yet in spite of the negative radiograph and the
paucity of the neck signs, there may be a severe damage to the cord. The
damage ranges from faulty position sense and blunted tactile dscnmunation,
caned by loss of conduction m the postenor columns, to paralyss of both
arms md legs.

Post-mortem confirms that there 18 not any bony injury The anterior longt
tudimal hgament 1 often ruptured. The cord 1s tom or 13 necrotic, but there
pothing to indicate why It seems probable that in the postion of hyperexten
o the cord 13 pressed on by the ligamentum subflava or by ostcophytes
(which are always present)

Treatment
There being no skeletal injury trestment for the bone 18 not required. The
plnplugilnn'utcdlec‘mdumman.Nnhmwmunfletdnngepnncm
walk about without amy support to his neck.

INJURIES OF THE ATLAS AND AXIS

Ahtbough none is common three ment desenption. fracture of the atlas, frac
ture of the odontoed process, and sp atlanto-saxal subh

** FRACTURE OF THE ATLAS
Tl:;iollcmlbhwcnt}ttcpoﬁhehui
sntenor and postenor arches both break in two places.
ulhmumblqmemdnmtmzymmmmtdgbém“r:m
w&ﬁquﬁﬁmumumdmdmndmnlpmblmUmﬂytho
antenor arch remains mtact and the postenior arch breaks on both mdes, The
fngmmumhddmphmbylhzmmhmﬁewrdhmt
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The pauent pluns of occrprtal headach He supports hus head in his
xppcd}undsmduunlbletonodwhmmcdtodow The radiographs sro
{Rcult to read, and are not to be relicd on 1n making & diagnosis

Treatment

eduction 1 not needed. The patient 1 kept recumbent on his beck until he
an st  comfort. He 1 then fitted with a plaster-of paris collar which he
wars for three months, Ocapital neunalg 1 occasionally troublesome and
xay make the wearng of a coflar almost unbearable.

*+ FRACTURE OF THE ODONTOID

s follows 2 blow on the top of the flexed head a common hustory i drving
nto a shallow bath.

The odontord process breaks transversely through its base, and the head
tlas and the odontotd process shuft forwards on the body of the anis

If the cord 13 cut actoss death follows rmmedntely Often 1t escapes damage
mtirely 1t 15 & matter of all or none. Unlike other fractures of the spine the
ord remmms m danger and sudden death may occur some time after the
iccrdent.

The patient comphims of headache and & punful neck. He bolds hs head
srect without support, but 13 unable to rotate m either derection,

In a lateral adiograph 1t may be possible to see that the odontoid 1 forward
on the body of the mns. An antero-postertor picture taken through the wide-
open mouth shows the fracture and also shows asymmetry of the joint space
between the stlas and the axis

Treatment
Extension of the neck reduces any formard ahift. For three weeks the patent 1s
kept recumbent on hus back with a small pillow under the neck to extend the

head, After thss time the patient 1 got up and wears 2 plaster-of-pans collar
for three months, L PR ®

**EPONTANEOUS ATLANTO AXIAL SUBLUXATION

After an scute resprratory infection, espechally m chuldren, the stlanto-sxial
jomnt may subluxate spontancously The condion is rare. The atlas be-
ccmudccxlctﬁcdowmgperhxp-tohypcnumx,mdthebmxunolongcrl
secure anchor for the tranm erse Iigament. Movements of the head avulse the
Lrgarnent.

A child suddenty develops a torticoilis and refuses to move 1t neck. The
cord i not often damaged 1n children but may be 1n adulte.

’m\rl\nkmlhmught}mupcnuunhlhuu1uymmm-yufd}cnhnm—
waal joints and that the odonto:d 1 no longer central,
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Treatment
When there 15 1o cord leston, a plaster-of pans collar 18 worn for three weeks
ot until the chuld moves 1ts neck frecly When there 1s evidence of pressure on
the cord skeletal traction is applied to the head for three weeks before the
plaster ;s paton,

FRACTURES OF THE PROCESSES

« FRACTURE OF THE TRANS\ERSE PROCESBES
‘Thus myury 1 confined to the lumbar region. It is caused by direct violence ot
more commonly by sudden muscular exertion, The transverse process frac
tures acress 1ts middle, Usually more than one s broken. The radiograph shows
 well-defined gap betw een the broken ends (fig 37)-

Ths should be trexted 21 w soft part injury and the damage to the bone dis-
regarded. The patrent 18 encoursged to get out of bed, and exercrses are started
t once, Repair by fibrous tissue 13 10 any case usual and mmobilising the
beck prolongs the period of dmability by creating lar adh

* FRACTURE OF THE SPINOUB PROCESS

Ths 1 ke common than a frecture of the transverse process, and s least un
commeon 1n the cervical region. The patient is perhaps a labourer engaging 1n
shovelling clay ‘The clay adheres to the shavel as the labourer Is prtchmg, and
the unexpected check exerts & force opposed to the neck muscles. The patient
hears & snap and 13 unable to continue working A rediograph shows a fracture
near the base of the spinous process (fig 38).

The fracture should be duregarded and the injury treated by active exercrses.

** PATHOLOGICAL FRACTURES OF THE SPINE

These are common. The body of a vertebra 13 squashed erther on account of
general rarefaction of the bones from osteoporosls or Paget s disesser or on
account of a secondary deposit.

Pathologrcal fractures present m two Usually an eld womin
mddmlyfcdapmmbatncklﬁﬁnmvsmmury Ocummﬂyﬁymdnu
onset of paraplega calls for an \ ray of the spine,

The lateral radsograph may show a wedge-shaped body wrth intact upper
and lower borders. In the thoracic and lumbar regions there 1 bo shift, but a
formard subluxation 1 not uncommon 1n the cervical spine. In the antero-
postenor radiograph the body s flartened from above downwards and may be
expanded from mde to mde. Or \hchtﬂllndsognphmxyl}wwmurd.\mry
compression fracture with the u border of the body depressed
lower border normal. i ’ 1d the
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(31 difficutt to d tah between a fracture caused by esteo-
porosis and a fracture due to the collapse of a body filled wath a secondary
deposit. When more than one body is wedged esteoporoms i more likely
Osteoporosis can be ruled out 1f 1n the lateral radrograph the other bodwes are
rectangular When the bones are soft the Intervertebral dmscs bulge mto the
bodies to make them biconcave.

Treatment

When there 1 no paraplegm the pattent 1 allowed to reman 1n bed wnthout
treatmnent until the back 13 comfortable. Usually the fracture heals and the
patient gets aboat agam 1n comfort. Radiotherapy and endocrine therapy are
grven to check the growth and to incresse the denssty of the bones.

When there is exrdence of pressure on the cord the spme should be stabilised
by boltng the spinous processes together #s for an unstable traumatic fracture,
In the cervical spine any subluxation fs first reduced by skull tractson.

Fig 38. Fracnure of the epanous process. Clay-ahosefler » fracture.
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Injuries of the Shoulder Girdle

Dulocanon of the sterno-cla xcular omt

Fracture of the sternal end of the claviclo

FRACTURE OF THI SHAFT OF THE CLAVICLE
DISLOCATION OF THE ACROMIO CLAVICULAR JOINT
Fracture of the acrommal end of the clavicle
Frecture of the scapula.

*¢DISLOCATION OF THE STERNO-CLAVYICULAR JOINT

Depending on the mture of the foree the stermal end of the clavicke pesses
forwards or backwards. Both injuncs are rare.

FORWARD DISLOCATION
A downward force on the paint of the shoulder such 2a happens in a fall from
2 horse, levers the stermal end of the chavicle forwards and upwards.

There 1 an ill-defined lump over the jomt, although 1t may be dufficult tobe
sure that the sternal end of the clavick o m advance of the manubrivm. Arm
movements cause pam. The maximum pomt of tendermess 18 on the joint; thn

& dislocatron from a fracture of the stermal end of the clavicle
where the tenderness s one inch Lateral to the joint.

Treatment

Whle the arm 1 being pulled sway from the side the medual end of the clavicle
13 pressed backwards and downwards. After reduction a pad, held 1n posinon
by strapping may be applicd as a placebo- but often the displacement recurs
from the pall of the sternoemastord muscle. The failare to hold redaction does
oot lead 1o sny Joss of function. A lump persists, and 1t 13 wise to warn the
pauent of this beforchand (fig 39) To amure the patient that &\ erything has
been done to prevent recurrence it 1 well to keep & woman recumbent with
her arm bound to the nide for & few days and to instruct her to bold the medil
end of the clanicle down with ber other hand whenever abe Lifts or turns her

head. A man, for whom deformuty 13 of less moment, 13 got up with hes arm 1n
ashing Free use i allowed after ten days.
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Fig 40. Fracture of the sternal end of the dla ke
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o Progmosus
There s a bong penod of weakness of the arm. Arm movements in time become
full and paintess. Occastonally on account of damage to the intra-articular
artilage, the jomt remains panful and clicks, Removing the cartilsge cures
the symptoms. Somcthimes the joint subluxates whenever the patient clevates
fus arm. This can be cured by threading a strip of fascra through holes drilled
1n the clavicle and manubnium, and tying the bones together

BACKWARD DISLOCATION

A force strikes the front of the chest dnving the clavcle directly backvards,
Several ribe are broken at the tame time, end shock is profound. The force
tmay also travel along the clavicle from the shoulder region, as when a man 13
Iymg on hm side and another man falls on hm.

The local signs may be masked by the general conditon The patient has
severe pain and a tight feeling In the throat. There may be difficulty inswallow
g and pressure on the mnominate vein may cause cyanoas and oederna of
the face.

Treatment -
Closed red ® pted first. A sandbag w placed between the scapulae
and the shoulders pressed back, Reduction once obtained s stable. If mam

pulatrve reduction fails, the clavicle s exposed, gnpped mth hion forceps and
pulled forwards 1nto positron.

* FRACTURE OF THE S8TERNAL END OF THE CLAYICLE
Ths 1s not a myury ‘The mech 1 the same as for a dulocation
of the sterno-clavicular joint. A blow on the front of the shoulder tends to lever
the stermal end of the clavicle forards; the dlavicle remains in position and
the shaft breaks instead, about one inch Literal to the jolnt (fig 40) The injury
18 seen 10 yockeys and footballers.

There s swelling over the medual end of the clavicle, and the potnt of man
mum tenderness 1 lateral to she jont. It s often difficult, without 2 mdso-
gnph,mdntmgunhthn}h::mrefmmlduloc:uonoﬁhejomL

Treatment
Reduction 1 not neceseary and sphatage is not required because the sterno-
rastord muscle acts as an effective spliit 10 fact, no trestment at all 1a required
A slmg may be allowed for a few Full movements of the shoulder girdle
mmmdmmdmifmvcnmmmbegunmmmiy
s

*FRACTURE OF THE SHAFT OF THE CLAVICLE

Thus 1s common 1n children and young adults. A fall on the outstretched hand
fcn‘:llhelumlcndofthechvldebuckmrdsmdthclhxﬁmpsnlumrddlc.

rrp
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Tt is a lunge fracture. The fracture linc 1 transverse, often with a spike on one

fragment Usually there 1s a third fragment which occupies any pomtion 1t
may be athwart the two ends and it may project under the skan (fig 41)

1K YOUNG CHILDREN

A fracture of the shaft of the clavicle 8 common in young children, and s
worthy of separate conideration at this age.

To one unsecustomed to the myury the dugnous 13 not simple. Symptoms
and signs are fow and 1t may not be known that the child has had a fall. The
child cries when the srm 1 moved, but there is nothing to focus xttentron on
the collar bone (fig 42). Careful palpation elicuts local tenderness, but often
there is no lump to be felt. The radiograph may muslead because the fracture s
often greenstick and 13 not casily scen, If the dugnosss 13 mussed the child i»
brought up again 1n ten days by an angry mother who ponts accusmgly et &
large lump on the clavicle,

Treatment
N\one 1 required. The arm 1 put into & sling for 8 week The mother is told
that there 1s no harm 1n dressing the child and that the child should not be dis-
from taking 1ts hand out of the shing and umng it It 1s most mpor
tant to foretell the sppearance of 2 lump and to sssure the parents that 1t wall
disappexr Within a year rt s smpossible to a2y w hich chivicle was broken.

IN ADULTS

‘The disgnoms is never in doubt. The patient arrrves supporting the arm and
refers his trouble to his collar bone, over which there 18 local tenderness and &
lump

The mednl fragment is tilted up by the pull of the sternomastord muscle,
and the lateral fragment 13 depresacd by the weight of the arm. The ends are
overlapped and there 13 often & formard bow The third fragment may be m
any poattson (fg 41)

Reduction

It 13 foolsh to attempt to get perfect alignment. The positron of the two ends 1s
ummuulpmdcdtb:llh:renmfmrdbmflndmpmyeqmofbone
under the skin The disability from a mall 1 entirely ic. If there
fmlhelltgrmm!fedlgoaj,domtlmpnolmmmttbcpwm]flbcre
1 a forward projection 1t 13 worth while under local ansesthesta improving the
contour by pressing backwards on the regron of the lump with the palm of the
hand.

Splintage
Although numerous methods have been tried not one holds the bones in
anatomical posttion, and 1t 13 better not to try the 1mpossible but to rely on 2
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Fig 41 Fmd&%\mma&hﬂhmlnmﬁwmﬂn.
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Fig 41. Fractured clavicles. The mother did not know that the child had broken
the other claricle ten days or so before.

Fig 43 Fuure-of-cight strappung for fractured cinicle.
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umple figure-of-cight bandage (fig 43) This, by its pressure on the chvicle
lessens the lump and alse, by holding back the shoulder girdle, prevents exces
sive overniding of the fragments. To be effective the figure-of-eight bandags
must be tight, and where 1t cuts into the front of the axilla the skin chafes. The
bandage should therefore be released every day while the patient sits bracmg
his shoulders back. The armpits can then be washed and the skin attended to
The patent 18 allowed up with hus arm in 2 shing He should be encouraged to
mave his shoulder from the start, and within & week he should have regained
full movement (figs. 442, 44b). In three weeks the figure-of-eight s discarded.
The fracture 1s now unrted although no sign of repair 1s visible m the radio-
graph. Return to work depends on the patient s occupation a clerk may not
Jose 2 day s work, whereas a soldier will not be able to fire a rifle for three
montha.

Compheations
Recovery shauld be perfect, Limitation of movement at the shoalder s the
only thing to fear and nowadays thi 1s avoided by early active movements.

Some malunion 18 inevitable. There 18 always # lump which however gets
smaller and 15 seldom conspicuous even n a wornan (figs. 458, 45b) In the
case of a young woman with elegant shoulders and a fussy mother an attempt
may be made to reduce the smount of definitn e csltus by preventing movement
at the arte of the fracture dunng repur This can be done by keeping the
patient m bed on her back and forbidding her to Lift her head or to usc the
arm on the sffected mde for three weeks. Few panents are willing to submit to
this drastic treatment.

\oa-union which 1 rare, s due most often to the futile interference of an
1gnoTant surgeon, who has eperated exther to get better alignment or because
he bad been duped by the absence of callus in the radiograph mto thinking
that repar was not takang place (fig. 46)

The brachul plexus 1n the ordinary fracture escapes damage because the
bonie 13 bent forwards and pok backwards, Occastonally pressure from callus
cautes & temporary mild weaknem of the muscles of the arm. If s sometimes
bappens when a person 13 thrown from a motor cycle, the bone 15 broken by
drrect violence the nerves suffer severe

A spike of bone may progect under the skun ind render uncomfortable the

wearmg of braces. The projection gets smoothed off in time and the symptoms
rarely warrant interference,
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Fig 42 memmhdidmthm&ntdxdﬂdkﬂh&m
other clavicle ten deys or 5o before,

Fig. 43 Frrure-of-eight strappng foe fractured clavicle,
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umple figure-oferght bandage (fig 43). This, by 1ts pressure on the clavicle,
Jessera the lump and also, by holding beck the shoulder irdle, prevents exces

sive overnding of the fragments. To be effective the figure-of-eight bandage
st be tight, and where 1t cuts mto the front of the axilla the skin chafes. The
bandage should therefore be released cvery day while the patent sits bracing
his shoutders back. The armpits can then be washed and the skin attended to

The patient 1 allowed up with his arm 1n a sling He should be encournged to
move his shoulder from the start and within a week he should have reguned
full movernent (fign. 441, 44b) In three weeks the figure-of-eight » discarded.
The fracture 18 now united, although no sign of repair 18 visible in the radio-
graph- Return to work depends on the patient # occupation & clerk may not
losc 3 day s work, whereas  soldier will not be able to fire n nfle for three
months.

Complications
Recoreery should be perfect. Lamitation of movement at the shoulder 1s the
only thing to fear and nowadays this 18 aveided by early active movements.

Some malumon o incvitable There is always # lump which however gets
smaller and 1 scldom comspicuous even m a woman {figs. 458, 45b) In the
cxte of a young worman with elegant shoulders and a fussy mother an attempt
maxy be made to reduce the amount of definitrve callus by prevenung movement
at the mte of the fracture dunng repar Thus can be done by keeping the
patent m bed on her back and forbidding her to hift her head or to use the
arm on the affected side for three weeks. Few patients are willing to submit to
this drastic treatment.

Non-union, which 1 rare, {s due most often to the futile interference of an
Lgnorant surgeon, who has operated either to get better ahgnment or because
he hed been duped by the absence of callus 1n the radiograph 1nto thinking
that repair was not taking place (fig 46)

The brachul plexus 1n the ordimary fracture escapes damage because the
boncubcmfomrdsmdmthkauda.Ocmmmﬂypmfmmaﬂm
cxuses a temporary mild weaknest of the muscles of the arm, If as somctunes
h:ppemwhm:pcnonnthmnfmm-mcrcycle,duboncubmkmby
drrect violence the nerves suffer severe

A spike of bone may proect under the slan and render uncomfortable the

weanng of braces The projection gets smoothed off in tme and th
rarely warrant interference. Srymptems
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Fix 44- & (fop) Fracture of the clavide: b (bottem) range of movemnent at end
of one weck.
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Fi 435 @ (sep) Fractured clvacle m oman. Trested
Yyourg T ‘Tyﬂﬂymormmu
Intenal onc year l(bcm-‘) commete resakt,
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Flg 46 Ummied fracture of the clavcie. Tho petlent was trested ongrally
in & shoulder spics plaster
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DISLOCATION OF THL ACROMIO
CLAVICULAR JOINT

This iyury which 1s conted by a fall on to the pownt of the shoulder is
common among horscmen and rugger players There are two kinds® subluxa
tron or partl, and dilocatron or complete

*3UPLUXATION

Thus 13 much the commorer type. The corzco—clavicular igaments remain m
tact, Dusplacement 1s therefore only sight, and the jomt remains stable.

The lateral end of the clavicle can be seen and felt projecting half an inch
under the skin. Somctimes the displacement 13 obscured by swellng and the
disgnoss 13 revealed by tenderness of the joint. The clavicle is stable and
cannot be ahifted backwards and formards. A rdiwograph shows duspl
but mnce there is always 2 gap between the clavicle and the acromron a com
partson should be made with the jomt on the other side to decide whether the
gap 18 greater than pormal (fig 47)

Treatment

Reduction m emsily effected by clevation of the shoulder but alight upward
displacement reeums however long the subluxstion 1s held reduced, and =y this
degree of duplacement causes no dsability it is reasonable in treating a man to
do nothing beyond resting the arm 1n a shing snd regaming 23 soon sy possible
full movement at the shoulder In 2 woman, 1n order to reduce the size of the
definitive lump the subluxatron should be held reduced for ax weeks by
slinging the arm to the clavicle. A pad of zopla felt 1s placed over the laters!
half of the clavicle and another pad under the pomt of the elbow- and the two
pads firmly approxumated by a webbmg strap fastened with a buckle (fig 48)
To prevent the sling from slipping off the shoulder a loop of webbing 11 carried
round the chest under the opposste armprt, and the webbmg 1s safety pinned
to the zopla pad. The buckle o released every day while the patent 13 Iying
down and the shoulder yount exerased, the maseuse firmly pressing down on
the lateral end of the clavicle throughout the movements. The sling 1 1neffec
tive of slack, 1t must be buckled as tightly aa the patient will tolerate. Unless
lhnumendcdtn,themﬁhoduruwvﬂhlmng

*¢ DISLOCATION

In thrs type the coraco-claviculsr Ligaments are toen and the disphicernent
n eonsequence u great. There o instability of the your, the end of the clancle
nd.l.rn‘hgireehlghlbvmthemmlon. o *

¢ lateral end of the elavicle 1 seen and felt under the skin laced
wards and backwards. The clavicle can be wagged to and fro e s



106 INJURIES OF THE 8HOULDER GIRDLE

Treatment
The dunlocation reduces cxsily on elevatson of the arm but cannot be held
reduced by any method of external splintage. Accordingly a wire or screer 15
paased through the scromion across the jomt and mto the clancle (figs. 45,
49b)1hemof’crtwhbm1cdundﬂthcdm.lnmnon]cuuﬂ::mcha
nmﬂopcnbon.ﬁnumbymnxlcmhlunﬂtphnugembcdupauednnh,
and at the shoulder can be started
mjomtdoc-nctnpparmytbemforhangbempmm!cdbythe
metal

In untreated cases where the clavicle has been allowed to nde free the
patrent may complun of pawn Excaion of the dutal inch of the clevick remores
the dufigunng lump and gets rid of the symptoms.

* FRACTURE OF THE ACROMIAL END OF THE CLAVICLE
As a result of a fall from a horse there is & direct blow on the point of the
shoulder If the blow lands on the acromuon it cruses a dulocatron of the
acrocio-clavreular jomt and 1of on the lateral end of the clavicle 2 fracture.
There are toro kinds, both uncommeon. Iateral and medeal

LATERAL FRACTURE

The Ime of fracture pases lateral to the coraco-clavicular lpaments, The
medul fragment 3 held m pomtion by the Ligaments, and dsplacement 1
therefore alight (fig 50)

"There 13 tenderness over the lateral end of the clavicle, but without a radwo-
graph 1t s dificult to dustinguph this frecture from a sublumtion of the
scromio-clavicular yunt.

No trestment 13 required A sling may be used for a few days. Active mave
ments of the shoulder are begun immedistely

AEDIAL FRACTURE

The Line of fracture petscs medal to the corsco-clavicular ligements. The
medul fragment 18 no longer securely fastened to the coracoid process, and
displacement s therefore great (fig 51)

‘The lsteral end of the clancle eppears 1o be duplaced upwards and back
vwards to form s | under the skm \\1Mut-ndwlphxlhnhMLm-
possible to distinguish this frecture from a dush of theacromuo—cl
jomt.

Treatment 13 difficult because although elevation of the arm brning the lat
enal fragment on & kevel with the medial the medial 1s still displeced behind the
iateral The positron, however 13 good enough if 1t can be muntmned. This s
dificult. The arm should be slung to the clsvicle by webbing and buckle, s
for a subluxstion of the acromuo-clavicular yoent (fig 48).

Unson 1s maccure becanse the fragments unite mde by side and not end an,
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Fxg. 49. @ (sbors) Dnlou of acromuocls iculer joeat. Praned
& (belorr) four months tazcr
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Fig so. Fracture of the scromial end of the dm icle, Iateral to the Ligements.

Fag s1 Fracture of the acrommal end of the clanicle medinl to the lgementy.
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and the union 18 easily broken by the weight of the arm  Refracture leading to

non-umon 1 not uncommon and operative reduction and fixation 15 sorae
times necessary This can be a troublesome fracture

* FRACTURES OF THE S8CAPULA
Only two need to be conmdered fracture of the body and fracture of the neck

FRACTURE OF THL BODY

‘Ths 11 caused by a crush and the ribs may be damaged st the same ntme Local
trauma 13 enident, but the dugnosn s only made for certain by the rediograph
(fig_sa)-

Treatment is not needed. Actree movements of the shoulder girdle should
begm at once. Recovery s rapid.

FRACTURE OF THE NECK

‘This 13 caused by a blowr on the shoulder The line of fracture runs from the
supraclancubar notch to the axllary border just below the glenod (fig 53)
The tatera! fragment carrymg with 1t the arm 13 dsplaced downvards.

Dagnons n difficult. The shoulder 1 swollen and movements sre painfnl
Having excluded » duslocation of the shoulder by observing that the clbow can
bem:dcmtmchtbechmmlepmtponuﬁmhnmmmnmunul-fu:
a radiograph hus been

Trealment

More attention needs to be pud to the joint than to the fracture. Tt 1 better m
ﬁctmdnrcglrdtbcfnrturemdnunp}ymren!h&lmlnll]mg and to begin
£t once active ements of the shoulder The d but the

patient regains full range of movement at the shoulder at the end f ten days,
and recovery will be perfect. °
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Injuries around the Shoulder

DISLOCATION OF TIE SHOLLDER

YRACTURE OF THE NECK OF THE HUMERUS
DISLOCATION AXD FRACTURE OF THE XXCK
Fracture of the grest

*DISLOCATION OF THE SHOULDFR

Dulocatson of the shoulder 13 rare in chuldren and common 1n sdults. There
are two vancties: antenor and postenor

ANTERIOR DISLOCATION (8URCORACOID)

Thus 1 by far the commoner The head of the humerus 18 levered out of the
socket by sudden uncoordinated muscle sction dutng a fit or a fall. The head
pamscs forwards and downwards, and hies under the coracord process (fig 54).
A postenor delocation may be partral, an antenor dalocanion 13 always com-
phete.

An smtenor dulocation of the shoulder 13 often mussed. This 13 surprmng
conmdening that the three ch of a dnl

P

The silhouctte of the shoulder a3 vicwed from the front 1 altered, The
normal uniform curve 13 broken by two sharp angles one at the point of the
shoulder and the other above the msernon of the deltoid {fig 55). The atrade
13 abootmal the arm 13 beld away from the nde and the patent 1s unabk to
mke hn elbow touch the chest wall And the shoulder joint s mmmobile
movement between the scapula and the chest wall remains but the shoulder
naelf 18 fixed. Also, the arm appears to be longer than on the other side. Tt 1s
not usually possible to feel that the head of the humerns s out of place. A
radiograph lesves no doubt about the dragnoss.

Redurtion
Anscsthesa s essential and ahthough brief must be decp reduction s difficult
%0 long &3 the muscles retan any tone While an assutant (the anaesthetrst will
do) pulls on the abducted arm, the doctor presses backwards with hrs thumbs
on the head of the humerus in the direction of the socket (fig. §6).
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‘When the doctor is single-handed ho must use Kocher’s method. The elbow
is flexed and the shoulder 13 very very slowly externally rotated this gradually
stretches the shortened internal rotators. When full external rotation hes been
reached the elbaw 13 Lifted forwards and carried scross the chest until the hand
can be plsced on the opposite shoulder Durnng the movement the hesd ghides
back into place In Kocher s method the humerus 1 submitted to & rotanon
force and may be broken for this reason the method 18 not recommended.

Usully the doctor 18 ot in any doubt whether he has reduced the disloa
tion. In any case the patient knovws for sure a3 s00n a3 he recovers consclous-
ness because the pan has gone and the shoulder moves freely

After-treatwent
As a gencral rule & dulocation after reduction should be trested as a sprain,
and full norml range regained by active excrciscs 3 soon as possible. Im-

mobﬂmt.onhnot necessary because the muscles are able to guard aguinst all
movements likely to put tenston on the reparring hgaments If the patent
cannot voluntanly abduct his shoalder to a right angle at the end of a week
there hes been other damage mn addrtion to a disbocatron

Recurrence after disl of the shoulder 18 d many
bd:cved:nholdmgdvclrmmtmnﬂymm:dfonhmwc:hmdnmh.ﬂm
sounds ressonable but 1t must be bered that § bulisstion prolongs
the penod of dusability

Fig 54 Amterior dmlocation of the shoulder
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Fig x5 Dhlocation of the shoulder

Fig 56 Jlethod of reducing antenior dmlocatian of the shoulder
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Complications
Recovery from an uncomplicated dislocation is complete 1n two weeks, Un-
fortunately complications are frequent and they entirely alter prognosis.
Recurrewcy Ths 18 common, See page 118
Stff showdder Provided that the patient 1 allowed and encouraged to more

hrs shouider I of should not occur with sn uncomphested
dulocatron of the shoulder Failure to move the shoulder  the commanest
cause of stiffness

When m sdditien to the dulocation the fixator muscles of the shoulder are
torn the return of active movement 13 slow and stnce it 15 somo tume before the
patient 13 able to use these muscles the shoulder gets stff Movement does
eventually return but it may be grossly limted even at the end of aix months.
Recovery cannot be hastened The patient must not be bulired, Forced stretch-
ng by a physlotherapist 1 harmful sctrve stretching by tho patrent s own
muscles is probably helpful.

Fracturs of the great tuberosty This 18 an svulsion fracture. The external
rotator muscles are pulled on and the prece of bone mto which they are m-
serted 1 avulsed from the head of the humerus. ‘This can enly be disgnosed
from a radrograph. As & rule the fragment returns to its bed as the
o reduced (B 54).

When there is no dmplacement after the dulocation has been reduced, the
fracture is duregarded. When there s wide sepatation 1t is adnsed thet the
patient should wear an abduction splmt until he can hold hs arm out at nght
angles. Internal fixatron of the fragment by s screw 13 perhaps better treatment

Frocture of the meck of the knomerns In the presence of & fracture a dislocstion
is =pt to be overlooked mmnce two srgns of a duslocation are not present the
elbow can be mede to touch the edde and the shoulder appears to move.

The presence of a fracture of the neck makes reducton by the hochers
method tmpossible, xnd for that resson a dislocatron shoukd shways be | rxyed
before reduction 18 attempted. Direct backward pressure on the head of the
humerus urually ds 10 reducing the dislocation. Afterwards the fracture
1s treated secundum artern (sec page 123).

Paralyas of the deltod Unless damsge to a nerve m at once reported to a
patient he is apt to hold the doctor responsible for the Injury The ewrcumflex
nerve should be tested immedintely after reduction by sceing whether the
patient can contrect hus deltoed Sometimes it 13 easser to detect that the deltoid
1 working by supporting the arm a littke way from the side and ssking the
patent to put hos elbow to the mmde; the deftosd s felt to relax, and if the patient
1s then mmedutely asked to Lift hus elbow sway from lus body the muscle
felt to harden.

When there 13 paralysis or weakness of the deltord the traditional method 19
to rest the arm 1n an abductson splint until the patient has recosered the power
of holding the arm st nght angles to the trunk. Thus unsightly and swkvard
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sphint it however unncceasary Recovery is not jeopardised by resting the arm
in w sling While recovery 13 awsited the shoulder must not be allowed to
stiffen. Swingmg exercrses in the stooping ponitron are practused.

Inpry to the brackal plenes The brachnl plexus rself 13 not infrequently

The myury s mikd, but indefintte anacsthesta of the fingers and weak
neas of the muscles of the hand are not unusual The nerves as a rule recover
within o few montha.

Avulsian of the fixator muscles Whenever 2 shoulder maves out of its socket
the fixstor muscles must mevitably be severely stretched. Sometimes the
attachment of the supraspinatus 18 avulsed from the head of the humerus This
o pot revealed by the radsograph unless a flake of bone has been pulled off
(fig

\\'shfr‘l the avuluon m complete the tendon should be reattached to the head
of the humerus at open operation Bat since 1t is difficult to know whether the
avulson It partial or complete 1t 18 better to be conservative and only to operate
if the radiograph thows a flake of bone displaced between the head and the
acromion process, or if the patient 1 unable to move hiy arm away from the
side two weeln after the seaident.

Trawmatie myentis In the act of dulocation ligaments may be torn snd
tendoms svubsed m additton, muscke fibres may be stretched to the powt of
tearing The amount of damage to muscle can be gruged by the smount of pain
expenenced after the reduction by voluntary movement of the shoalder When
movement m pamful po good comes of forang it Forced movements including
so-called pestive movements are never permmaible. The patient should be
coaxed to contract hrs should fes;ifhe s p d by pain the attemnpt
should be given up for the ime being and the arm rested untl the muscle
have recon ered.

Although foroed movements are harmful and lead to nicressed haemorrhage
and fibross wathm the muscles, complete immobility 1 equally harmful and
should not be continued for longer than necesssry Forced movements and
complete immobility are both detrmental but the patient can do hunsclf no
harm by trymg to move the shoulder for he will not put rmtable muscles into
acton. It nsafe therefore, to encoursge active movements from the beginnmg

Dﬂuxulaﬁcmou(myomnouﬁum)u-melcqncltomxmmﬁcmym-
1ts. Loas of movement in these cases 13 severe and permanent.

Damage 1o the axillery artery The large vessels a3 a ruke escape myury How

dby large b

ever the axillary artery may be torn. Thus s r
lrmmdl.\xﬂwu\da'mdxhcfurm:nonohfllxmeurymlft}-ccmnphc-hon

1 not recognused the patient may bleed to death. The damaged artery needs to
be tied 1t sometemes is a desperate operation
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POSTERIOR DISLOCATION
A posterror dulocation i uncommon, and 1t would be of littke interest but for
the fact that it » nearly aloays mmsed. There are two vanetier: complete or
subspinous dnlocatson and partial or intermal-rotstion subluxation,

BUBSPINOUS DISLOCATION

The dugnoms of the complete dalocatron the rarer type, 1 relotively casy
because the duslocation is complete and the head loses all contact with the
glenoid camity

The of the ahoulder are ab I whether viewed from above or
from the front, and the head can be felt as & bulge behmd the yomt. A radio-
graph shows dearly that the joint 19 dislocated.

‘The dislocatson is reduced by 2 combinaton of traction on the arm at right
angles to the body and direct pressure on the head of the humerus from behind.

INTERNAL ROTATION SUBLUXATION

Thn 13 exsily overlooked. The bead of the humerus remains in contact with
the nm of the glenold but m much internally rotated. No movement can be
elicated at the shoulder and the arm 1 fixed in mterna! rotation. Alteration in
contour 18 not easy to observe. The silhouette from the front may sppear
normal, although if the shoulder 18 vicored from above the postentor prom
inence made by the bead of the humeres 13 more marked than usual. Palpation
1 often unhelpful. The antero-posterior mdiograph 1 characteristic: the
huments 1s 1 1ts normal posrtson but rotated so that the head 18 flask-shaped
(fig 571). A lateral mdiograph i obtarnable ahows the subluxation clearly
(6g s7)-

Reduction s exmly effected by rotatmy the arm out wlule the hend of the
humerus s pressed forwards,

UNREDUCED ANTERIOR DISLOCATION OF THE 8HOULDER

Reduction becornes more ddficult with every day s delsy and after about s
wreks the mk of fractuning the neck of the humerus or of teanng the main
vessels and nerves, w huch are closely adherent to the head, renders it dangerous
toatt

Ifmloanmnkﬁ unreduced httle shoulder movernent wll return but
movement between the scapuls and the chest wall s suffiaent to allow of some
abduction of the arm, and function may not be greatly impaired conmdermg
the sgo and habits of the patient. Therefore, if there are no pressure symptoms
the dulocatson 1s best left undmturbed (fig 58). If the patient complams of
symptoms due to presure of the head on the nerve trunks en exploratory
operation 1 justifuble; at which the surgeon decides whether to sttempt reduc
tion or to crene the head or to arthrodese the joint. The result 1n any case Is

likely to be poor
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Fig 57 « (tep), Posterror dulocstion of the shoul +
b (bettom) leteral view
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Fug 52 Unryduced dmlocation of the shoulder showing rungs of abduction.

RECURRENT DISLOCATION OF THE S8HOULDER

After the repk of an antenor disk the shoulder ordinarily remans
stable; sometmmes the dislocation becomes habitual. The sufferers are ept-
leptica and young athlctes. It 15 remarkable how well developed the shoulder
muschkes are. The fint dulocaton 1 nearly always complete and follows
traums. But the trouble may appear inmdiously the head of the humerus
a1 first nding forwards on the nm of the glenord and then alipping back mto
the socket Thus may happen without a major injury The head of the humer
us does not pass through a hole m the capsule but 1s embled to rnde forwards
because the labrum has become detached from the nm of the glenotd.

Recurrence 1 at first associated with unisual muscle exertian but later gets
more frequent In the end the excrting cause becomes trival and the jomt
dslocates when the patient sncezes or turns over m bed. The dulocation s
often reducible without anaesthess and often the panent bewrns the knack of
reducng 1t heoself

The cause 18 not establnhed. Stretching of the capsule at the Intlal Injury is
1 unlikely caurse because simple recfing operations fail to cure and also because
2 jomt 1 preserved from dulocsting 1n the ordmary way not by the strength
of 1ts ligaments but by the protectree action of the overlying musclea. It has
been suggested that the hesd a3 1t parses formards at the first dadocstion
detuches the labrum from the glenoid nm and that the tear never meends. This
cannot be the sole explametion becairse sometimes the capsule at operation Is
seen to be firmly attached to the fibrocartilzge and the fibrocartilage finaly
sttached to the bope.
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A radiograph taken with the arm internally rotated shows a flattening of the
postenor part of the artscular surface of the umerus. This defect ises likely to
be the result a3 the cause of the recurrence; and in patients who are cured by
operation the defect still remang, The lability to recurrence 13 not 1 our
expenence affected by the way 1n which the original dulocatton s treated.

Treatmen?

Bone setters chum to cure recurrent dul of the shoulder by ipul
tson, 1nd there 18 no doubt that many of ther patients believe they are cure
1t may be that sufficient trme has not been allowed to test the supposed cure,
for 1t 18 well known that the shoulder may not delocate for several years of the
panent does pot engage 1 games or work calling for external rotaton of the
abducted arm. It1s, hanever pomible that mampulatson cures a recurrent dis
location by stretching or breaking adhetions thet prevent the head from smk
1ng mto the centre of the socket when the fixator muscles go into action,

ost doctors are convnced that surgery alone cures, although they may not
agree on the best opastion The two most popular operations are the Bank
Thart and the Putti-Platt. That there ar+ so many operations wrnplics that no one
s certam to eure.

To the Bankhart operation the antenor part of the capsule 1 reattached to
the bone of the glenod m In the Putn Phatt operation the divided ends of
the subscapulans tendon are overlapped. Both these operstions possibly owe
thetr succen to the creation of & masa of scar tiwne, which blocks the head of
the humerus o 1t attempts to glide forwards out of the socket.

*FRACTURE OF THE NEChK OF THE HUMERUS

A fracture in thrs region 13 met with in children and 1n old women a3 the result

of a fall on the hand Occanonally m & man the upper end of the humerus i
smashed by direct injury

FRACTURE OF THE NECK OF THE HUMERUS IN CHILDREN
In 2 young child the fracture 11 transverse and 1 situated about an mch below
the growth disc. When the fracture i complete the shaft passes up 1n front of
the upper fragment and overlaps 1t (Bgs. 564, 66) In an older child the fractnre
lmcpasudwmghv}mmcuphymmdp:rﬂydongt}\cgrmhdhc(ﬁg 61).
The(ngmcnummupu:n:dbunhcrtuout"ndbumng

There 13 severe pamn, complete loas of function and the arm 13 by
the other hand. Examuination t so pamful that it thould be deferred until after
the \ ray has been taken—and then 1t will probably not be needed.

Treatment

The angulstion deformuty of & fracture-aeparation need not be correct
bone remodels self (fig, 61). ™ ed. The
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Fig s9a Fracture of the neck of tho humerus m a child
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s
Fig sob Soxtren months later shom mg movement.

When the fragments are widely separste an attempt may be made to get
them to hutch. The arm s strongly adducted across the chest and while trac
tion 1 beng applied the upper end of the shaft 1 pushed outwards by  hand
n the exilla The anaesthetic must be deep enough to relax the muscles com

P!
k\‘ﬁh’cthcrrcduc&mmccced;orﬁﬂ:tbclmnputmtollimgmdthc
shoulder rested for ten days At the end of that time shoulder movements are
encouruged. Do other treatment 1s necesmary

Exen though daplacement 1 not corrected the child reguins full movement
at the shoulder and there 1 no loas of function (figs. 59b 61) Inayearorsoall
deformuty in the radsograph has duappeared (figs. 60 61).

FRACTURE OF THE NECK OF THE HUMEBRUS IN AN ADULT
The patients are women over muddle age who fall on the outstretched hand.
The Line of fracture passes transversely across the surgical neck. Occanonally
0 a man the upper end of the humenus is gmashed by direct injury

The pauent complam of pain in the shoulder after a fall. The shoulder 1
swollen and tender and movements st the aboulder are Limuted or are totally
absent r\dugnotnanmﬂybermdcwﬂhcnnmtymdmtlndmgmph.lf
the patient 1 seen soon after the acodent an mpacted fracture m often over
looked The symptoms are mild and the patient does not consult a doctor for
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Fig 61 4 (abox ) Fracoare of the peck of tho humerus m « child. Metum!
remodellmg Interval montbe

lﬂfttnm:rrcb’.)(‘dﬂ) movement sizteen
the fracture.
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some days by thenatell tale brulsc has appeared on the medial side of thearm.

Radiography embles three types to be recogmscd the mmpacted fracture
the complete fracture with scp and the d fracture

In the wipacted fracture the fragments have shifted alightly but they have
not lost contact the lower fragment is usually abducted on the upper (figs.
621, 62b).

In the complete fracture the shaft 13 shufted forwards and mwards and nides
up in front of the upper frigment and 1# rotated in. The upper fragment Is
sbducted and rotated out {fig 63)

In the commanted frecture the frag arcimpacted butinadd to the
transverse fracture the great tuberosity 1 broken and another fragment may be
sphit off the medual mde of the head (fig 64)

Treatment

In the impacted type reduction s unnccemary The patient i grven a sling for
Muxnfon.mdphscd under & physsotherapist who encourages her to move her
Her
In the comminuted type reduction 1s not posaible, and »o 18 not attempted.
Agam, the patient s given 2 ahing and handed over to the physiotherapust.
In the complete type withseparanon of the frag treatment 15 debatabl

Some surgeom try to reduce the displacement and if they succeed put on a

kw 62 a(lgn Fmdlhtnt\:koflhnhurmmllmlmmtd.

¥ (rpht) Larerad view
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Fig 63 Fracture of the neck of the humerus in & woman. Gross drsplecement.

1

|

— 1

Fag 64- Fracture of the neck of the humerus m a man. Comminuted.
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plaster speca for src weeks. The dmability after a fracture of the neck of the
humerus 1 suffness of the shoulder and a better range of movement 1 1e
covered when the duplacement s neglected and the patient treated with «
sing and active movements. And 30 In effect all types of fractures of the neck
of the humerus are treated in the same way

Actrive movements of the shoulder should be encouraged from the start.
For the first few days the patient is grateful for a ehing but she 1 apt to cling
to 1t for too long The penod of dsability depends largely on the patient s
efforts to move her shoulder

4 fuli range of movement is scldom recovered and little movement can be

10 the communuted fracture. Howerver the loss of movement 15 not

fclt by the average patient—an old person who does not habitually use the
extremes of movernent at the shoulder jont.

Complications are rare,

“DISLOCATION OF THE SHOULDER WITH
FRACTURE OF THE NECK OF THE HUMERUS

Thns 1 2 semous injury The bone breaks esther at the tme of the scadent or
duning sttempts at redoction by Kocher’s method.

The sgns arc those of a complete fracture of the neck of the humerus and
the true state of affairs 13 only revealed by mdiographs (figa. 65 66 68).

Treatment

This 1 often difficult and unsatisfactory Closed reduction should first be
attempted. The sraesthesta must be deep enough to relax the muscles com
pictely An asustant pulls on the arm 1n extreme abduction (the arm lying
alongude the head) and the surgeon mith his two thumbs presses the head
towards the socket, When posible the jomnt 18 X\ reyed while the patent m still
under the amcsthetic to allow of a further attempt at reduction 1f necessary If
the head can be replaced the injury 1 treated a» an uncomplicated fracture of
the neck of the humerus.

Umrpuhmnfuhonflftcrrcducumlhelmcuhrmr&ceunotfmg
the socket, open reduction must be resorted to but operatrve interference 1
Ekd!mdmgcuﬂlﬁmhﬁthcblocdmpplynndmrendancmofdm
hexd more probable.

Sometimes the injury s treated s & fracture and the dulocxtion 1 over
looked. The delay m making the dragnosss renders treatment still more difi
mhopmopu:n‘o{:l:uthmtbcmdynmnmnnﬂ.blc,bmth:chncuof
fuccess are small reduction 15 not possible the head f; ent be
Cm'ﬁnmultm’ﬂbcpoornndd\enngcofm‘ﬂnm’t‘i’;ﬂ ﬂtbe
patient 8 oo better off than she would have been without anv trestment for the
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s FRACTURE OF THL CREAT TUBLROSITY
‘The great tubcrosty muy be broken 1n two ways. by impact ot by avuluon

IMPACT FRACTURE
The tuberorty  driven aginat the acromlon process when the arm s 10.2b
duction und 1 sheared off It 18 usually aisociated wath a fracture of the neck
of the humneru, A large tnangular piece of bone, 21 scen tn an antero-postenor
rachograph, 13 separated from the shaft (fig 68) Displacement 18 usually slight,
Dugnc-uhnotpauiblewnhwt-mdjogmp

o speaal Active of the shoulder are
begunuancc.Adingmybeuudhnf:wd:yn,

AVULSION FRACTURE

This may occur on rta own of a3 & complication of & dulocation. The mech
anmsm 13 the tame 23 for a torn supraspinatus tendon, the external rotators are
vigorously put into action while the humerus m being internally rotmted. In
stead of the tendon s bang tom the prece of bone mto which the tendon 1
maerted is pulled away
The svulnon may be partnl. In ths caso there 13 no displacement. The
fracture 18 shown 10 the radiograph as an urregular fragment, the size of 2 bean
(ﬁg m}OrdwrvuhmnuybcmmylaaDuphncmmtuthmgmgmd
shows 1n the mdswograph a3 & narrow dense stip of bone lying
betmt}\ehad-ndthcmomm

Treatment
The partul avulsion does not require any special treatment. The patient is
gr en a shng and encouraged to exercae hu shoulder
A complete avulsion should be operated upon and the fragment of bone

sewn or screwed back in place. After the opetation the injury 1s treated as a
partal avulpon. ’
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Fig 66 Fracture-dislocation of the sboulder Reduced.

Fix 67 Fracture of the great tuberosty comphcating dalocation.
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R &-(wxrm-d-bn&ndd:mm
( } Tange of movement seven and a half weels hater
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Fig 69 Avulion of the great tuberoaity

Fig ~oa Bath fracture of the humerua.
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Fractures of the Shaft of the Humerus

Fracture m the new -born
SPIRAL FRACTURL OF TRX BITAFT
TRANEYVERSE FRACTURE OF THE BITAFT

¢ FRACTURE OF THE HUMERUS IN THE NEW BORN

The humerus s not infrequently broken duning a difficult delivery The baby
keeps the arm at rest, the arm 1s swollen, and the diograph shows a trans-
verse fracture of the shaft without ovetlap

No trestment whatsoever o required. Withmn 2 few weeks the baby is
moving the srm normally and the radiograph show & massive amount of
aallus (fig 70a). If the humerus s \ rayed aguin at the end of a year no trace
of the fracture s to be scen (fig 70b)

-
1

ra

-t

=

Fig ~ob Brrth fracture of the humenu, four months later
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FRACTURES OF THE SHAFT OF THE HUMERUS

Fig 71 & (loft} Spiral fracture of the humerus, Interval. srx monithe. b (right) lateral view
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*SPIRAL FRACTURE OF THT SHAFT
OF THE HUMERUS

"Thus common fracture happens when the arm 15 twusted. The wsual hstory 1sa
hllonthcuummdxdhand.m\meuffncmrvu:lmg:?nn\,;%dt;:m
‘e amywhere 1n the boot 13, 71b) The fracture 1 complete, and the
fngmmum-qnm:d(l'fz‘nznemmhﬁby-mvrﬁblcmth:nmmph
There 18 overlap and often angulaton.

The arm 13 useless and 1 supported by the other hand Almost 23 soon as
the bmb 1 handled creptus 1 felt

Reduction

The weight of the arm reduces the overlap angulstion disappears if the arm s
allowed to hang vervally and plaang the hand on the lower part of the front
of the chest corrects the rotatson

Sphntage
NMuscles effectn ely bold the fragn and alig; s Iy wecured
when the arm hangs frec by the side of the chest, The only splintage required
therefore, 1 1 sling, The slimg supports the forearm only the elbow remunmg
free and flexed to a nght angle (fig 72) A collar-and-cuff (see page 14) should
1ot be oeed for fractures of the humerus 1t 13 2 splint that belongs to the elbow
and to nawhere else. A collar-and-cuff by drawing the lower fragment forwards
causes angolation 1f angulation 13 1o be avorded the humerus must be verncal

A plaster-of pars slab extendmg from the axilla on the inner side, down
over the pomt of the elbow and up on the outer mde may be added of the
patient or doctor feels that enough has not been done, but 1t 1 unnecessary
and does nat add to the comfort of the patrent.

The phymotherapist starts at once to make the patient use hiy hand, and 1o
teach him to contract the fictors and extensors of s elbow and at the end of
2 week to abduct voluntarity at the shoulder It1s yand p 1y
dangerous for the phymotherapist to give passve movements. While the
pavent 18 moving hus elbow be will hear crepitus for the first week or two, and
1t adds to hn confidence to be warned of thi by hn doctor

Protection

Swnee the fracture 1 spinal there 1 not any danget of lunging, and scuve pro-
tecton 1 unncceseary dunng the fime that unton 18 progresung to consolida-
tion hlhecndo(t}ucewc:hnunfefwdmpmmtmmhsmnthmugh
hnco:ukcs:,mdh:umungcd\uuhhnnmunof&w:\mgmdmmc
«t for everything
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Fig73c after three momtha,

Fig 735 ufter seventeen days.
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Progrosis
This 1 execlkent. A sprral fracture of the humerus s 2 simple fracture to treat
and does not g e nise to any anvety provided that the radiographic appearance
ts dsregarded.

** TRANS\ERSE FRACTURE OF THE SHAFT
OF THE HUMERUS

Thr s caused by 2 blow on the arm The bine of {racture 1 transverse and the
fracture ts complete. The usual ute 1 about the middie of the shaft but de-
pends on the point of impact, Usually there overlap Often the fragments
are wide apart and the lower fragment 1s angulated and rotated on the upper
fi t)
(!I‘Zilnnnmdm-ndth:r:mdnrmmmmnfmp:m
Crepinna 13 fclt 38 300 a3 the limb 18 handled.

Reduction
The weight of the arm overcomes overlap and may actually distract the frag-
mentx. Angul and rotation Ty dessppear i the {orearm is sup-
ported in a slng and the arm allowed to bie free by the mde of the chest wall.

Splintags

1n the fear that excessrve movement at the shoulder wll gree rse to non union
the orthodox method of treatment 18 1o mmmobilise the shoulder m a posttron
of abduction by means of a plaster spica. Non umen iy frequently essociared
with ths method of treatroent A tramsverse fracture can be treated m the same
way a3 a spiral fracture, mmely by supportng the forearm m a shng wath the
elbow flexed to a rght angle. The elbow must not be flexed more than ths,
othermise the fracture angulstes. The phynotherapist begims at once teschung
the patrent to contract the flexors and extensors of hus elbow Abduction of the
shoulder 18 not allowed for three weeks. At the end of six weeks the patient can
hold his arm abducted at 2 nght angle and the radrographs show & large
ammount of calerfied eallus, induced by the compremion of the ensheathmg
allus by voluntary movements of the elbow (fig 73b)

1t might be supposed that the fracture unprotected by sny sphmtage except
a sling would be punful but after the finst few days there 18 surprmngty little
discomfort. It 1s a3 well to bind the arm to the side by a arcular bandage for
the first few nights. The patient 1 often more corafortable dleepmg 1n & chayr
for 2 week, since in thus posture the humerus 1s vertical.

Plaung the hiimeras 1 an alternative method of treatment. The patient 18
made comfortable immediately and 18 able to move the shoulder and the clbow
frecly from the start (fige. 741, 74b). There 1 1 tuk, however of donaging the
musculo-spimal nerve by trachon dunng the operanon.
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Protection

Although the fracture is united at the end of six wecks protection s still
needed. Being transverse thus fracture 1s hable to refrecture and must be pro-
tected agaimt angulation stresses until consohdation has occurred. Foreed
movements at the elbow must be carefully guarded against. The shing should
not be discarded under three months, for 1f the elbon has pot regrined full
mobility and the arm 18 sllowed to hang down unsupported, an angulation
strees falls on the site of the fracture and causes a refracture.

Comphcations

Stiff yoents A st shoulder and 2 stff elbow frequently complicate a fracture
of the shaft of the humerus. Stiffnces 16 munimed by carly sctive movements.
Unfortunately movement at the shoulder cannot be started carly in the case of
a trangverse fracture Loss of movement 13 not sensous at the elbow since
people do not habitually use more than a small range of movement at this
yount. Stiffness of the shoulder 1 & duability and the patient 13 apt to grumble
sbout hus shoulder Jong after he has fargotten about his broken arm.

Delaved wntom Thrs Is common with a traneverse fracture. The weght of
the arm 1 sufficient to pull the bone-ends spart and the stimulus for boae
repatr s then lackmg namely compreesion of the repur materisl The strmulus
can be supplted by getting the lang muscles to contract vigoreusly Frequently
when doing this the patient ways that he can hear the bonc-ends grating—
which ts exactly what 19 wanted, Unless this muscle action is insisted upon, the

diograph ahows what 18 ch fatic of this fracture when treated by stmct
immobilisation, namely the slmost complete sbsence of callia, If the patent
has been uting his muscles vigorously the radtograph shows 2 mas of calles
fig 73b)
¢ lf\Em-);iufcnuucmrm:dxmI:uegn'en.\u;rmmt.heu:eor'u'm:tmnfcn'lrnn:lﬂg
fractures of the shaft of the humerus. Tractson m never essenthal, and if used
delxys union and may causc non-union.

If unwon 19 slow be patient Continue the sling for a Jonger period and
surnulate the bone ends by making the patient contract the overlying muscles.

Aon wnron Thrs 1s common but for a different reason namely that sngule-
tion stress 1s ellowed to gt on the ste of the fracture while union 1 progress
1ng to consohidation. The sngulstion stresses come from two sources, abduc
tion of the shoulder which causes lateral hinging: and gravity scting on a stiff
clbow which causes antero-posterror hmgmg Tho elbow being stff cannot
extend, and so the anguhating force due to the weight of the forearm 1 trans-
outted to the site of the fracture.

Treatment for established non union conssts of removing the fibrous timuo
from betw een the bone-ends and freshening the ends, and then in procreding
to treat as for s fresh fracture but this tme properly A bone graft may be
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2dded 23 2 means of internal fixation, but st 13 not essential except where there
1 a2 wide gap between the fragments duce to a gunshot wound or to a previous

operatron.

Musculo-spural palny The nerve i frequently damaged at the time of the
acadent and 1t should always be tested soon after the scadent. The lesion
usnlly 1 a temporary phywiological interruption and recovery takes place ina
foor weeks Meanwhile the wrst should be supported 1n domiflexion, It 1
better not to eplmt the knuckle joints, but several times a day the patient
should extend these joints with hus other hand

If recovery 1 delayed, further action should not be taken until after the
repair of the bone, By then the nerve has usually recovered 1f 1t baa not, one
bas to decrde w hether to explore the nerve with a view to suture, or to proceed
1t once to a tendon transplantation
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Injuries about the Elbow

Fractures about the elbow fall naturally 1nto two groups, those of children snd
those of adults. A child seldom suffers from any of the adult fractures and vice-
versa, Dislocatron of the elbow occurs in both children and adults,

Injunes met with in chuldren and adults.

Ix childrem In adults
DISLOCATION OF THE ELBOW
BUPRACONDYLAR FRACTURK T-shaped fracture of the shaft
of the humnerus
FRACTURE OF THE LATERAL Fracture of the capetellum
coMpYLE
FRACTURE OF THE NECK OF FRACTURE OF THE HEAD OF
THE RADIUS THE BADITS
FRACTUME OF THE MEDIAL —
EPCOMDYLE

— TRACTURE OF TUEI OLECRANOY

Dulocations are first conudered (pp 142-5) then, fractures in children
(pp 146-63) and finally fractures in adults (pp 163-71)

One should be famtlur wath the mdiographsc appearunce of a child » elbow
76)

(ﬁgl: Zlfc antero-posterior view four centres may be seen. a large centre for the
capitellum, a any centre for the trochlea, not scen until the age of 10° a centre
for the head of the radius; and 2 centre for the medlal epicondyle after the age
of 10. The centre for the lateral epicondyle does not appear before the age of
12 and soon afterwards merges with the shaft.

1n the hateral view the humeral epiphyss i pantly overlapped by the dn
physs on the medml side so that an cpiphysa! spsce m not scen. The main
centre seems to be tilted forwards eo that the eprphysul Lme 1s wider behind
than in front. The eprphysis makes an angle of 135 degrees with the shaft, 2od
2 lme drawn down the antertor border of the shaft mects the lower border of
the epiphyms about 1t muddle The hteral vien also shows & centre for the
olecranon process.

An '\ ray of the normal enmyured wide should always be asked for 1n 5 child,
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T ~6 Normal elbow Age 12}
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*DISLOCATION OF THE ELBOW

Thus injury is seen 10 both children and adults. It follows a fall on the out
stretched hand the force travels up the forearm and pushes the two foresrm
bones back on the humerus,

The three s1gns charsctenstic of a dulocation arc present, namely abnoemal
contour sbnormal sttitude and ymmobility The postenor silhouette of the
upper lrmb fs abnormal the vertical Ime 1nstead of inclining gently forwards
12 113 lower half bends abruptly backwards {figs. 77 78). The arm 1s held atan
angle of 130 degrees. And no movement at the jont, sctrve or pasaive, 1 obtain
able. The arm 1 not supported by the other hand es 1t usually 1s after s fracture.

‘The dulocation shows up clearly m a lateral mdrograph (fig 79) The fore-
arm bones are shifted backwards and ather 1n or out and the forexrm may
be rotated on the humerus.

Treatwent

Compl % 1. Red 1 then eanly obtamed by the
prCtdureuﬂcdfOft.bcl’tdum of a supracondylar fracture. With the patient
recumbent the arm 18 placed vertrea! and the elbow 13 flexed. The doctor clasps
the elbow 1n hus two hands, the fingers round the front of the hamerus and the
thumbs belund on the olecranon process. By means of the thumbs the ole-
cranon s first shifted sdewnys oo that st lies directly betund the humcrus; it o
then pushed farwards over the lower end of the humerus (fig 80). The dis-
location reduces with ajolt.

-
) 1
1
\
Frx 77 Narrmal silhouctte of the bech Fix 78. Sibowstto afier
of the elow distocxtion.,
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Aﬁcrrtducuoulhembﬂrtyoftbejmntutcncd. If stable fraation = not
mqlmtd.lfmble,lwslmurphn:r—ofpamlhbhmnuldcdwdthd
of the arm and forearm with the clbow flexed.

As soon a3 the pattent recovers from the ansesthetic the nerves are tested,
and an \ ray taken to emure that reduction is exact and to see what swo-
caated fractures there are If there sre not any fractures the elbow 13 rested ma
slmg for a fewr days and active movernents are encoursged at once. So logg &
there gre not any plications prog " Jlent. The elbow gradually

Complications
Incomplete rediction A sideways drsplacement may persust after the backward
drsplacement has been corrected (fig 8r). And if the reduction has not been
checked by a radtograph the doctor and the patient remain 1n bhssful ignor
ance until, with the dmappearance of the swelling, the bany outlmes of the
elbow demonatrate that all 18 not well. Reductron st this stage can only be
obtained at open

Calaficatron 1x ligaments and muscles. Small depostts of calum in the cap-
sule are frequently scen after a duslocation (fig. 83) They cause same perm-
anent loss of movement, which 1 not necessarily proportronal to the amount
of the depont seen m the radiograph. Fortunately the ordinary person does not
habrtually use the extremes of movement at the elbow and he may not potice
the loss,

We do pot kmow why calafiestion occurs or how to avoud it. Attempts to
force movement at the elbow create more calaification and result 10 still kess
movement. A dulocated elbow should be carefully watehed for the first few
weeks after reduction. If the range of movernent at any time gets less, efbow
movement should be forbidden for a few dayy. Immobilisatron 1 contimued
unti} unrestricted use of the yoint does not dimunsh rts range.

Axociated fractures These are present as often as not. There may be a frac
ture of the head of the radius, # fake off the caprtellum a fracture of the
coronad or & fracture of the mednal epicondyle.

If the head of the radius 1 commimnuted 1t should be exased. A medul ept
condyle may be trapped mude the elbow jount. If so, 1t should be extracted at
an open operation and discarded, the muscley fixed to 1t quickly gamn new
attachments, Fractures other than thesc are duregarded. In sprte of thar
sinmter sppearance they make Iirtle difference to progness

Verve iyyurtes Any of the three man nerves may suffer dermage. When the
forrarm bones are drsplsced sideways 13 well as backwards the ulmr nerve
must undergo considerable stretchmg, yet 1t often gets off scot free.
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-
Lateral shift

Fig 81 a« (ieft) D-hu&no(dncﬂ:ow‘b(ngi?‘mp[n:mdm
the forearm displaced nto the jointt,

bones, Meds! epkondy/

Tm Sx.Cdcnﬁaumhmeu-p.uk.ﬁ"
reduction of & dulocation
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Fyg 8 (abets) Supracond)lar fracture
i .i)'mmmt < Ccopouis page) three
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*SUPRACONDIYLAR FRACTURE OF THE HUMERUS
Fracture of the humerus just above the elbow 13 2 common wjury i child
hood. It follows a fall on to the outstretched band. There are two vancties:
with backward displacement, snd wath foreard displscement.

BUPRACONDYLAR FRACTURE WITH BACKWARD
DIBPLACEMENT

This 1 by far the commoner The Lne of fracture 1 transverse and runs
through the metaphyus just above the epiphysal hine. Sometimes the fracture
18 mcomplete and the lower fragment 18 only tilted backwards. More often the
fracture 18 complete and the lower fragment, carrying with 1t the clbow and
forearm, 1 displaced backwards and upvards (fig 830). In addtion it may be
shifted ndeways and angulated, end 1t 1 nearly always rotated oo that 1n a
Lateral radiograph onc sees the front aspect of the upper fragment and the side
apect of the lower fragment (fig 84¢)-

When the fracture 18 complete the contour of the arm 15 abnormal. The
silhouetre of the back of the arm instead of inclmning forwards as 1t approaches
the elbow 13 struight. The child supports the arm wath the other hand. A finger
maved down the postenor aspect of the arm comes across an area of local
tenderness just abore the elbow The child resents examination and 1t 1 kinder
to rely on & redrograph for the exact duag;

Reductron
Before reducing the backward shuft and the backward tilt the doctor should
correct and rotstion. The forearm 1 neardy alwaysinternally rotated
on the humerus: this 1 corrected by rotating the forearm cut at the elbow Itis
more mmportant, however to angulatron. There s frequently an out
ward bow at the fracture site Accordingly before flexmg the efbow prepara
tom to the mun reduchon the amm 13 cxtended ;s much 23 posaible and any
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cubitus varus converted mnto 2 normal carrying angle. The doctor then pro-
ceeds to reduce the main dsplacement. He takes up the pomtion shown n the
picture (fig 8o): the pattent s humerus 1 vertical and his elbow 5 allowed to
flex. The doctor clasps the elbow wrth his two hands, hws fingers around the
front of the shaft of the humerus and his thumbs behind on the distal fragment.
With his two thumbe the doctor pushes the lower fragment forwards, The
advanoge of ths sumple method m that the doctor s able to feel the lower
fragment ghde forwards 1nto poartion, and he knovs for sure that he hes been
succesaful. The method 13 equally effective whether the fracture 1 incomplete
or complete. Open operation 13 never necessaty 1n a recent supracondybr
fracture m a child.

After he has felt the lower fragment grate forwards the doctor should, while
holding the reducthon by grasping the lower end of the humerns, extend the

Fig 84 Supracond;lar fracture Low et fragment rotated
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elborw a3 far a9 3t will go. Thus enables lum to check whether angular deformuty
has been corrected.

An\ nay should be taken soon after the reduction. It 13 often dusappoint
mg Ludnly sccurate reduction 15 not required. So long as there 18 no angula-
non at the site of the fracture m the antero-postenor view (fig 8,), and no
forward bowing m the lateral view reduction » satsfactory The fragments
rust be made to hitch, but lateral shift and backward shaft are unimportant.

Splmtage
The clasical collar and-cuff rmamtams reduchon (fig 15) Pieces of bandage
are tied aroumd the neck to form a coflar and around the wrist to form =
cuff and the collar and cuff are connected together by another prece of band
age. Both the collar and the cuff are more comfortable 1f they are rolled to form
a tube and the msrde o stuffed wath cotton wool. The elbow should be flexed
sufiaently to allow the hand to touch the mouth, 1f thrs obliterates the pulse

Susan BR
w e

Fg. 83 lar
Sug\neuudy nt:nm.ﬁnmdm
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the flextont 18 lessened. For grester sccunity & plester alab may be moulded to
the back of the arm and forearm immeduately after reductron whike the humerus
13 still vertreal but care must be taken that the bandage sccurmg the plaster
does not press 1nto the front of the elbow A large bluter appears withun a few
days on the medial sde of the elbow and the mother 13 warned that gerum
from this may stamn the

The collar-and-cuff 13 retamed for three weeks. If flexion of the efbow has
had to be Jessened on sccount of a threat to the arculstion the eollsr snd-arff
should be gradually spprovmated m the course of the first week, as the swel!
1ng around the elbow lessens, until the hand is able to touch the mouth.

FProtection
The fracture unites 1n three weeks, but protectron w needed until the fracture
has consolrdated. The patient must not rsk another fall, and movements at
the elbow must be gentle for another three weeks, The elbow i carned 1n s
shing until six weeks have clapsed mnce the acadent, although the child 1
encouraged to take the arm out of the sling and use the hend,

When the collar and-cuff s discarded at the end of the third week the elbow
s waff Movement must be allowed to return of rts own sccord. Attempts to
hasten the retum of movement by force irritate, and produce mare infiltration
of the capsule with repair tissue, and the result 18 kess rather than more move-
ment.

If when the elbow 13 freed the child loses the ability to touch ha mouth the
collar and-cuff ahoald be replaced and gradually tightened until flexion 13
restored. After any injury to the elbow howerver hittle the ultrmate range of
movemnent it 1s cssentral to preserve the ability to get the hand to the mouth

A phywotherapist may be employed but she can do no good and may do
harm. And unless the mother nusts, 1t is better not to give any further treat
ment after the collar-and-cuff has been dopensed with.

Progaons
The results are good 1a spite of red, Even when ]
slow to return, usually at the end of a year from tho scadent there & a full
range; and m two years 1t 13 difficult o tell from s radrograph that there had
been a fracture.

Compheaitons

Loxt of mocement at the elbocc Thus may at first be due to a poar reduction, but
ths cannot long be & factor because growth at the eprphysul lme removes the
Iine of fracture awxy from the jont. Presumiably the stiffness 13 due to fibrosss
of the capaule caused by an extenson 1nto 1t of the ensheathing callus.

O Iy the b in 18 obviously due to a myositls oess-
ficans, but there are cases m which no apperent rexson for the loes of move-
ment can be found and the lova 1s permanent. It 13 wise, therefore, to wam the




15t

INJURIES ABOUT THL ELBOW

U R 125e] ek

iz)

ﬂ

“ydwioroyd Jeormp (y3u) ¢
1n0,] PRI3ASI03 U UousIEUT Ay anjkpuconsdm, (1R)) v 98 HLi

" a7

NI ynvH



152 INJURIES ABOUT THE ELBOW

parents that any elbow injury 13 serious and that full movernent may not return.

Cubitus varus Cubitus verus o often noticed as elbow movement incresses.
In theory the deformuty mught be due to irregular growth at the epiphyss, but
1f 1t 13 potreed soon after the elbow 13 freed it must be due to faulty reduction.
It 13 an ugly deformty and should be avorded (figs. 861, 86b) Cubrtus varus
can only be corrected by an osteotomy of the humerus yust sbove the jont.
Although unsightly & cubrtus varus does not cause any dmability and rts cor
rection 1 2 fuxury and not & necessaty

Ischaewn: paralysns (6g 87). Thus serrous complication 1 the sequel to 2 tem-
porary cutting-off of the blood supply to the forearm. The exact setsology is
obscure. The brachial artery mrght be struck by the lower end of the shaft as It
comes forwards, Spasm of the muscular wall of the artery would be the m-
meduate reaction to the, and the artery mught be so much constricted by spasm
that rts farmnen was obl. d. Evenso the colk | vessels should be eapable
of supplymgan sdequate valume of blood. At times this alternative supply sin
adequate, possibly because the spasm extends upwards and downwerds to
mvolve the collatera] vessels, possibly becanse the collsterals arc obliterated by
the pressure of a subfascual b The cond; could also be caused by
too trght a plaster or by too much Bewon of the elbow Ischaemsc paralyns is
rare, but should the doctor be unfortunate enough to meet wth it, he shoakl
be 1n & poartion to prove that neither of these two contribirtory causes wis

present.

The cardier artenal insufficiency 13 recognmed, the easter it 18 to avoid its
consequences. Within a few hours of the injury the patient complaing of intense
parn The hand swells and scquires & dusky colour There may be pumbness
snd the patrent 1 unable to move his fingers. Provided that the fand o warm
and a good colour swelling does not matter \either does the thaence of &
radis] pulsc eo long #3 there 1 a good crculsbon and normal sensatron in the
hand.

Immediate actron s imperztive. If the fracture 1 still unreduced it should
be reduced fortheth. If the fracture has been reduced extermal pressure
relieved by exposing the skin along the ententor sspect of the arm, elbow and

Fig 87 \ ol ¢ ischsemic contracture, Flooon of the fingers unmarked by
exteron of the wrnt.
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forearm, and the smount of flexion at the efbow  diminished. Everythmg s
dmemmtomthcbbodpmummlunomn!lncLunddnchpn:u:m
should be treated.

If the arculation has not recovered within the next hour the brachial artery
should be explored at the bend of the elbow Division of the breipital fascia
rdmathemt—upmmmd!}ﬁ!mybomﬁdm{wrﬂmmﬂrem
culatyon. If the brachual artery remains constricted 1t should be bathed with a
1}, sohrton of papavenne sulphste The value of sympathetic block 18
debruable.

Myontis otnficans Again the aetiology 1 obscure At the end of three wecks
wben the collar and-cuff 1s dscarded, ether the clbow 1 quite stiff and shows
no inchinston to Loosen, or there may be some movement which gradually gets
less. Movement s restnicted by muscle spasm, the tendon of the bicepa stands
out a8 & taut band, and there 1 tenderness in front of the point. The radiograph
shows a fluffy shadow with an indefintte outline similar to callus, w front of
the clbow a3 though situated m the lower inch of the tendon of the brachalis
anticus (figa. BBs, 88b)

Although the resson for the depaosit of calaum satts 1 not known, 1t i cer
tun that the condrtion 1 made worse by forced movements and even by passve
mavements, [t i tempung to pump-handic a jomt when the range m gradually
dimunishmg Such treatment o fooluh and leads to still greater stiffness.

The elbow should be rested in a collar-and-auff until muscle spasm has dis~
appeared. Thus may take monthe, At first it may not be possible to flex the
efbow sufficiently to get the band to the mouth, and the collar and-cuff 18
gradually tightened day by day until this essential position has been reached.

After prolonged rest the spasm duappears and movement returns, but there
n often some permanent hoss (fig 88c)

In the quiet stage, months after the mjury when there 13 no longer any
spasm or tenderness and the radsograph shows the mas to be clearly defined,
1t 13 worth while removing the bone if the patient has insnfficent flexion far tus
needs. The operanon however often fails to incresse the range of movement.
Operation in the early stages does nothing but harm.

Snmcnmuuftcranunofmjurytolheelbuwthmupcrmmtlanof

t, and although the radiograph does not show any calafied shadow
the condinion ts possibly of the same nature 22 myostts essrficany.

\ertermury In spite of the fact that the meduan nerve arches over the sharp
anterior edge of the upper fragment senous harm docs not often befall the
perve The lability should, however be bome 1n mind and the nerves should
hccxnnmeddpom'\ﬂcbc{oftmducmn_hmmfmqucnuylhaenm
numbness of the index finger and some difficulty in making the tps of the
thumb and index meet. These signs deappear within a few weeks. The ulnar
and radal nerves are damaged less frequently
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BUPRACONDYLAR FRACTURE WITII FORWARD
DISPLACEMENT
The mtuation of the fracture 1 the same a¢ in the more common backward
vanety The fracture 1 usually mcomplete and the lower fragment s tited
forwards,

Sigoa are milder than those of the backward fracture. The diagnoss i made
on the Iatera! radtograph, which is not easy to read because normally the lower
end of the duphyss overlaps the epiphysis, apecually in the young child and
this gives an appearance of dsplscement, The only reliable test is to see where
u line drawn down the front of the humerus cuts the curved lower border of
the epiphyus; 1t should busect 1t

The duplacement 1 eanly reduced by extending the eibow to the same
amount a3 on the other side and secunng the same degree of carrymg angle

After reduction the arm is held extended in a plaster-of pans gutter splint

for seven days, after which the efbow i freed and coaxed to flex Prognosis 1a
good, and there are not any complicatons,

**FRACTURE OF THE LATERAI CONDYI1
OF THE HUMFRUS
Ths fracture, although not common, 13 of great importance because it 18 often
muneed, and because dire results follow f 1t 13 not reduced
As with other mjunes of the elbow 1t 13 caused by a fall. The foree trasels up

the forcarm and thears off the Latenal condy ke, The fracture corresponds 1o a
tracture of the caprtellum m the adutt.
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The fracture s complete. The line starts about the middle of the artreuhr
surface and runs up and out to strike the eprcondylar ndge half an inch above
the epiphyusal Ime. The fregment includes part of the trochles, the whole of
the caprtellum, and 1 small portion of the duphyss. The duplacemnent vanes.
There may be only a little lateral shift; more often the Jower fragment rotstey
forwards and outwards. It s not casy to make out 1n the mdsograph the exact
or of the duaplaced frag

The radiograph 13 very often muleading A large part of the fragment n
cartilaginous and casts 5o shadow In the front view the chamctermstic caprtellzr
cprphysis 1s mussing, and there 15 an abnorrat frregular lump of bone to the
outer ede of the jomt (fig 8g). In the leteral view the fragment may be hrdden
behind the humeral shaft, but is usually displaced anterrorly

Clinrcally s young child after a fall has 2 swollen elbow which 1 will not
move. It i pot difficuft to separate thm injury from the other comman myuries
of the elbow The patient 13 much too young for a fracture of the medal ept
condyle; he can be cosxed to rotste hm forcarm so that the peck of the
radius 3 1ntact; and a finger run down the back of the arm does not elat
tenderncss so that a supmecondylar fracture v untikely The child o rarely
over the agz of four

Reducton

Slhight lateral shuft need not be reduced. But 1f the fragment has turned turthe
1t must be replaced nght sdo up Left unredoced 1t unstes to the ahaft with
fibrous tixue and growth at the lateral half of the epiphysial line ceases. Thn
gives re to 2 valgus deformuty at the elbow which ipcreases until the grovwth
dusc closcs,

It = suid that 2 fracture of the Interal candyle w anly £ complication of a dis-

location, which 1n partly reducng rteelf displaces the frag) forvards, and 1t
15 clumed that if the surgeon rednlocates the elbow and reduces the datoca
ton ketely the frag Iy falls back into is correct place

(hg 90). The moportance of sceurate reducion Is o great that i I justfisble
1o operate when closed reduction fails, and while the chuld s under the snacs-
thetsc 1t 13 safer to make sure of the reduction by dong 1t under direct vision
fig g1

¢ E\‘l’a;gnud.anlmmonnmdcmrrmebvnylmp which can be fclt nben
the child s under the anaesthetsc. The raw bony surface of the fragment
qmdlya:mamxommdbyprmureohhemumbnunbemudmmd
then back, when 1t falls naturally into position #nd disappears from view mto
1he oint. Once replaced it shows no inclination to dusplace sgain. It need not
be sewn back ar secured 10 any way

Sphatage

Whether the fragment has been displaced os not, the elbow s sfung in & eoltar
and-cuff for three weeks.
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Fig 80 (left) Fracture of the Lateral condyle of the humerus; (right) normual elbow
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Fig Fracture of the lateral condylke of the humetus; ({¢ft) normal elbow (mudefs)
o the fracture- (right) after open reduction.

Frg 9. Ol unreduced fracture of the latoral condyle
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Protection

After the elbaw b fived no special protection 1s needed The chuld 1s allowed to
regam movernent by its own voluntary efforts.

Progmons

Perfect recovery follows if the fracture has been reduced 1 the fracture 1s left
unreduced, the elbow regains three quarters of 1ts pormal range but & cubrtus
valgus insidiously develops, owing to irregular growth at the epiphysial Ime
(fig 92). Thus, apart from beng unsghtly does not give nse to any duability
for many years- then in mddle hie the patient gets an ulnar nerve palsy and
the nerve has to be transposed to the front of the elbow

Usually unson between the duplaced fragment and the shaft 13 fibrous,
the fibrows umon a3 such 13 symptomless, but occasonally a pscudarthrous
forms and this may be painful.

*+*FRACTURE OF THE NECK OF THE RADIUS

This 13 2 common fracture in children under the age of four It follows a fall.

The fracture 13 often mcomplete. The Ine runs ransversely through the
neck above the sttachment of the broeps. The small upper fragment 18 tilted
forwards and outwards (fig 93). Sernetimes it 1s completely from the
whaft.

After o fall 2 young chuld has a punful elbow The arm 13 not supported by
the other hand. The conteur of the elbow 13 normal Examination s resented,
but  msy be possible to discover that flexion and extension at the elbow are
fesa resasted than rotation,

The only condition likely to csuse confusion n the so-called pulled elboro
Thus occurs at an earlier age and 1s due to traction on the arm. The child holds
the arm immobile. Flexion and extensson are free but rotation 18 not permitted
A radiograph shows no bony myury If the forearm 15 suddenly supinated and
pushed towards the elbow the child bellows but within a few munutes s using
the arm normally agun Should this manoeuste not suceeed nothing further

should be done, for the cluld will recover full movemnent 1 & weck or s0 The
fesion 1 dtobead d subl; of the adius, which gets
gripped by the orbrcutar ligament and 1 umable to move.

Redwction
\ tracture of the neck of the radtus needs reduaing otherwise growth at the
epsphvsal hine directs the head awsy from the articular surface of both humerts
and ulna, and the head diglocates.

Clowed reduction often fails and open operation must be resorted 1o,
Through a small asion the muscles ansing from the lateral cpicondyle are



160 INJURIES ABOUT THE ELBOW

split. The head of the radiua It Immeduately beneath them, the articuber sur
face facing the surgeon who with his thumb presses the head inwarda and
btckvmrds.l!inlplmmpuuumlmcm:lﬁxxbonhnmrequutdmrnn
neceszary to repair the capsule shich has been divaded in the approzch to the
bone (fg 91).

A warmng must be given about excraing the head of the radius 1n children.
After excrsion the ulna grovwn at a faster ratc than the radres This causes 4 sub-
luxation of the lower radso-ulnar jount and an ugly wrist deformaty Luclily n
i never necessary to excisc the head of the radius 1n a child for any Injury

Sploctage
After reduction the arm 13 slung 1n 2 collar and-cuff for three weeks. On re-
moval of the collar and-cuff the chnld raprdly regans mavement of ity own
accord.

** FRACTURE OF THE MEDIAL EPICONDYLE

"Thrs fracture 1 caused by a fall en the outstretched hand. The elbor 13 forcibly
abducted end the apophyss to which the flexor muscles of the forearm are
attached 1s avulsed. The spophysis only cxts a3 a separate picce of bone be
tween the ages of 10 and 17 and the fracture 18 Irmited to that age penod. The

apophyms with its hed muscles 1 duplaced downwards and forwards.
The jornt s ily open, and the frag may slip into the yoint and
get trapped. Fracture of the medul epreondyle may pany 2 dulocat!
of the elbow and sfter reducng 2 dulocstion an \ ray should be taken lest
the fragment has been eatrapped.

After a fall 2 youth complains of a painful efbow The contour of the arm 1
normal. When the patient 1 asked to point with one finger to the pawnful spot
he puts hss finger on the medial epicondyte. There is sorclling and tenderncss
over the medm! side of the jomt. Rottion o normal and some flexion and
extenuon 1 possible. The fracture and 1ts dusplacement ere clearly scen when
radrographs of the two ¢lbows are compared (fig 95).

Reductron

Unless the duplaced fragment is likely to cause an ugly hamp on the medal
nde of the efbow or unless the frrgment 13 trapped instde the joint the displace-
ment may be neglected. When the fragment Lies betwreen the artreular surfaces
1t must be extricated (fig 96). Sometimes one can duce the epicondyle to
withdraw from the joint by abducting the clbow or by faradising the flexor
musches strongly while the child 1s ansesthetised. However recovery from the
tngury 8 quickest when the meda! epicondyle 1s excised, and sny excuse foc
dotng this should be welcomed. The muscles quickly reattach themselves after
the bony fragment has been excrsed. Care must be taken to avord damagmg
the ulnar nerve at the operatton.
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Fig 93 Fracture of the neck of the radnn.

Fiz o4 (Ieft) Fracture of the neck of the radn;
(right) after open reducton.
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Frg. 93. (rrhs) Fracture of the medal cpicondyle; (1) nocmal
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Fig 96 Fractur of the medul eprcondy ke Fragment duplaced mto joint.
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Spliatage

Whether the fragment s exciaed or not, the arm 18 slung 1n a collar and-cuff
for three weeks.

Protection

At the end of three weeks when the collar and-cuff 13 dcarded protection 18
not needed xcept that the child rs advised to avord activities that are likely to
exuse another fall, such a3 tnck—ycling horse nding and skating The advice
won the taken.

Progwons
Ahthough the myury 18 tnvial 1t 18 troublesome, and movement 13 a long time
returning The parents should be wamed of this and told not to expect full

recmery fora year Recovery of functron is full eventually although the union
13 sometimies fibrous and not bony

Complicatrons

Ubser merve mpury As one would expect, excesnive abduction at the elbow—
the force that causes the fracture—u apt to stretch and damage the ulnar nerve.,
Pm}ymoﬁ.bculmrnerveufrcquﬂnh assocuated with a fracture of the medml
¢pxoudyle. The nerve 1s never divided and therefore does not need sutunng
Indnnn;mqofu;ath:pumuo(d\oﬂduntmn_ In the few 1n which
recovery o debayed it s worth while, at the end of s1x months, transponng the
nerve to the front of the elbow

Pernten: of the fragment mto the joent The drplacement mto
the Junt may be averlooked, If discovered later the fragment should be re-
moved st open operation When the fragment s retained the elbow remains

wtuff for many months, although it s sasd that a satisfactory range of movement
cvemually returms.

*T SHAPED FRACTURE OF THE LOWER END
OF THE HUMERUS

This 13 the adult equivalent of the child s supracondylar fracture, although it 13
uted 2 different manner The patient falls striking the elbow on the
ground. A vertical force parses up the humerus, and the shaft of the humerus
Mb‘ahm‘w”mtm:ﬂmclbowund the low er fragment splits mto two

The aplit may be mcomplete, or complete with the two halves widely
w'ﬁnt}\mfﬂgmmumdmphccdmmlm!hcrm\mdum
o (g ga),

Moy 1 muahapen and the forearm 1s supported by the other band.
on NN are not permitted by the patient Bony points eannot be identrfied

“?m!uflhcmcllmg Crepitus 18 felt n the course of handling The radio-
Brap! l}mlk;m-dnphcnmmofthcfngmcnn
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Reduction

The transverso fracture need not be reduced but exact anatomtcal reposbon
of the spht fragments 1 demrable to restore congruty to the articubar sur
faces. This cannot be accomplished by a closed manipulation nor i 1t essily
obtained at an operaton, Moreover mantenance of reduction, obtained by
whatever means, entails immobilmng the elbow with consequent stffnes.
Open openation and elsborate internal fixation produce pretty mdsographic
pictures but at the expense of a stff jomt A mare useful result 1 obtained of
duplacement 1 1gnored and the congrurty of the articular surfaces restored by
early actrve motements.

Spliatage
Accordingly the elbow 13 slung to the neck 1n a collar-and-cuff and active
movernents are encourzged from the start. At the end of a week a sling 19 sab-
stituted for the collar-and-cuff provided that the patient retains the ability to
get hus hand to ho mouth. A sling facilitstes purposive actrity of the hand.
The aling 13 retained for mt weeks, tho patient in the meantime bang en-
couraged to use his hand and to move hus elbow za much as possible.

The patient 13 warned not to expect any moverment at the clbow unless he
makes an effort to reguin it. The range obtuined is not nesrly full but 1t 1 eaf
ﬁucm {ormmtpu:pma(ﬁg 97b) Provided that movements are started early
the on the rel hip of the two condyles. When they
mmddyl;-nmdmmnlhlﬂcdontheor.her the ninge will be poor When
they are parallel and ot separated, more movement can be expected. The dis-
placemnent at the transverse fracture is 1mmatenal and does not affect the
amount of movement at the elbow

**FRACTURE OF THE OLECRANON
There are tw o vaneties: the direct and the indirect

DIRECT FRACTURL

This 1 caused by « fall on the pomt of the elbon and 1 met with at all ages.
There may be several ines of fracture but the fragments are not duphced
(fig 98). The olccranon region of the elbow s swollen and tender Active ex
temmion of the elbow against resstance 18 possible, showng that the triceps i
firmly anchored to bone.

The fracture may be complicated by # dulocation and by 2 fracture of the
head of the radmu,

The fracture reqaires neather reduction nor splintage. The patient may use
a aling for a few days, at the end of which ame the elbow rapudly returns to
normal.
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Fix 97 a(top) T-shaped fracture of the kower end of the humerus;
& (beferz) eghteen months after ehowing range of mo cment
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Fig 98 Fracture of the olecranon from direct injury
Elbow dulocared, neek of radni fractured

Fig Wmedﬁrokcrm\,frwnmdirmmm Intrrval. ane year
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INDIRECT FRACTURE
This 1 & common myury 1 old people. It happens when the clhow u beat by
am outside force while the extensors are contracting strongly It occurs duning
afall

The fracture Linc 1s transverse and emerges about the muddle of the trochlear
notch. There may not be any duplacement or the small upper fragment may
be pulled up by the tnceps (fig 99) Sometrmes there is a third fragment or the
upper part of the thaft of the ulntr may be communuted.

The olecranon is swollen and tender The pontion of greatest tenderness
indicates the site of the fracture and the gap in the bone can be felt.

Tt 1 a mustake to look on this injury as 2 fracture. For purposes of treatment
it 19 & rupture of the triceps muscle, and treatment depends on whether the
rupture 1 complete or icomplete. It 1 mmportant, therefore, to find out
whether acuve extension of the elbow 1 possible. The patent, with elbow
bent, rests the back of hrs wrist on the chest of the exammer who stands facing
him. The patient 13 asked to extend his elbow and while he is trying the
cammer palpates the tnceps.

Reduction and sphintage
1f the rupture 13 incomplete and the patient retmns some power of extersion of
the efbow against resistance the arm is supported 1n a shing for three weeks
and gcuve movements started at once.

If the rupture 18 complete and the patient has no power of extennon the
triceps must be reattached to the ulna. Two methods of doing this are in vogue.
In the first the upper bony fragment Is removed and the aplayed-out triceps
expannion sewn o the upper part of the shaft of the ulna by sutures passed
through the bone. The clbow 1 rested afterwards until the triceps musce
firmly reattached. In the alternative method the upper fragment o fixed to the
shaft by means of a screw (fig 99). After thms op unrestricted mov t
of the elbow 13 safe from the start, and by the ume the skn stitches are removed
the pattent can use hrs hand for ordinary purposes,

Comphlications
There may be an associated forward dislocation of the elbow The dislocation
unﬂlyrcductd,mdlherepﬂrofthemcepsuthenumcdmAﬁcrlhc

operation the ¢fbow 1 rested for a week in a sling- at the end of that time the
soint 18 stable

FRACTURE OF THE CAPITELLUM
Fracture of the capitellum m the aduh corresponds to a fracture of the lateral
candle 1 the child. It 18 not a commeon wjury A usual with elbowr injuries it
follows a fall on the outstretched hand. Tt 13 an mportant fracture because
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Fig 100 a(uf) Fmof!hs;ﬁﬁ.n,l:ﬂ lfheropu:\rcducdon.rw
two man Renge of mov

failure to reduce results 10 severe dusability The caprtellum 1s aheared off and
 then nlted forwards and displaced upwards. The fracture Is clearly seenin s
lateral mdiograph (fig 100a).

The elbow 13 slightly swollen. The contour of the arm Is normal. The
elbow 18 held at a right angle but the arm 1 not suppocted. Tenderness 1s deffi
cult to locate. Romtion m farr but only a few degrees of fiexion are possible. To
anyone familmr with the fracture the radiograph bs unmistakable,

Reduction
Replacement of the fragment 1 estential othcnnxlheclbowrtmaunmﬁ It
may be possible to reduce by a closed pul t open T h
:lncrnndmonctﬂun.ﬂ)cdbmv)untuopencdonthehmldd:mdlhe
fragment thumbed back into pomitson.

Splntage
Once reduced the fragment rematn in place, and fixation 13 not necesaary
‘The cibow 13 supported m 1 sling and active movements sre started st once. A
collar and-cuff should replace the sling if there 18 any difficulty in getting the
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band to the mouth Vigorous use of the arm 1 avorded for three months. Prog
nowis s excellent and a good range may be expected (fig 100b) The displaced
fragment does not appear to undergo ascptic necrows, which is remarkable.

FRACTURE OF THE HEAD OF THE RAD1US

Thes 1 2 very common fracture 1n adults, and corresponds to & fracture of the
neck of the redius 1n the child. The patient fall on the outstretched hand and
2 force pasees up the forearm and umpacts the head of the mdin against the
apitellum.

The contour of the arm 18 normal. There 13 tenderness localised to the mte
of the bead of the radius. Some painless flexion and extension can be obtaned
but sttempts at rotatron cane pain and are restricted by muscle spam There
t very bittle snelling In fact the clbow looks normal and the fracture may eanly
be mumsed.

From the standpount of treatment 1t 13 convenient to duangumh three types:
the chisel, the marginal, and the communuted.

* THE CHISEL FRACTURE

The fracturc 1 incomplete and consists of 2 fissure running down from the
centre of the articular surface for about half an mch (fig ro1).
No reduction or sphintage i pecessary The patient rmy for the sake of com-

fort keep tus arm 1n a slmg for a few dayr. Movermnents are encournged from
the start,

*% TIIC MARGINAL TRACTURE

A small wedge-shaped {ragment 1 partly spht off the vater marpin of the head.
The fragment 13 usually depresaed but it may be tilted or 1t may be completely
detached to form a loose body (fig 102)

If the fragment 13 boose inmide the joint it must be removed This can be
done through a nght angled inasion ding up along the epreondylar ndge
and down towards the thumb The jount 18 openced, the looss fragment prcked
out and the skin clored. Sometimes a soall flake 18 detached from the articular
surface of the capitellum, and the arncular surface should be imspected for
damage and & fragment sought for if 1t 1 obvious that one fma been detached.

If the fragment 1 not loose bart 18 severely tilted 1t 1 better to excise the head
of the radius.

#* TIC COMMINUTED FRACTURC
Whaduflhcndnnlphu-longm‘crﬂphnandnnngfmmmmm amd
«hefmgnrnh ta acatter (Mg 103)

The adu{lhcrldlual!mldbcﬂmcdfonhwnh.OQ:ﬂnmllyopa:u
1 foliowed by Lbedqwro(aluuminmeo;mko(&m)dm,mdmm
restnction of movement followw. The patient should therefore be carefully
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watched when movement does not progresavely increase after the operation.
If movement gets less, all movement should be barred for a few days and then
tentatrrely r d. Forced are never per ib]

Prograsis

Convalescence after a fracture of the head of the radius is long It is three
months before the panent can turn a key without apprehensmon. Almost full
rotation returns eventually but both flexion and extension often remain shoct
by 20 degrecs. The loss of extension 13 more obvious than the loss of flexion,
although neither mterferes with ordinary use of the arm. ‘The prognosts after
excon of the head 18 almost as good s afier conservative treatment, so one
need not hemitate to excrse the head of radrus in an adult (fig 103b).

fracture of the head of  T'ig 102 Marginel fracture of the head
Frg to1 Chn:.l‘-g of of reinel fractur
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1w 103 & (rop), Communuted fracture of belor) range
the head of the md| b
of mun ement ches en months after excrion of the hesd “5: (vu:l.)
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Fractures qfthe Forearm

Fracture of the shaft of the ulna

Fracture of the shaft of tho ulna, with dulocation of the upper racio-ulnar foent
Fracture of the shaft of the radmm

Fracture of the shaft of the radaus, with dislocathan of tfie ko er radbo-abner jokt
FRACTURE OF THE RADIUS AND ULNA, IN A CIILD

FRACTURK OF THE RADIUS AND ULNA, IN A¥ ADULT

* FRACTURE OF THE SHAFT OF THL ULNA

Thus 13 caused by a keck or 2 blow on the forearm, the exact site dependmg on
the pont of impact. The fracture 13 complete and the line of fracture trams-
verse (fig 104). Dosplacement 1 minimal, there may be alight flenion of the
upper fragment and radial bowing, but there 1 no shift, no overlap and no
rotation defarmuty

The contour of the arm 18 pormal and the limb i not supported. T ocal
tenderness and swelling are ehated on paamng e finger along the subcutancous
border of the ulna.

Sphatage

Reduction 1s not required. In & fracture of the upper third the upper fragment
tends to be flexed by the brachralis anticus so that the elbow 18 held flexed inn
collar and-cuff for three wecks thereafter the arm 1s supported in a sling until
the patient can use the hand without dacomfort

In the lower third a plaster slab along the subcutaneous border of the bone
usually makes the pauent comfortable. Since no rotational strese falis on the
ulna 1t 18 not necessary to prevent rotation and the wrist may be left free.

Protectron
Nothing special is required At the end of six weeks 1t 18 safe for the patient to
use his hand for anything but hesvy manual work. One 13 often surprised that
such a trivial fracture shoukd take so long to repur and the amount of callus st
the end of sy weeks may be small (fig 23 pege 54) A quicker result is
obtalned by plating the ulna, the arm s then ready for ordinary we in ten days.
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Fig 103 \Iunlcnzu-fnctun Fncrurtuﬁhc 'Jl-u'dﬂf -hﬂ(ofdxulm\ld;
upper the
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* FRACTURE OF THEL SHAFT OF THE ULNA WITII
DISLOCATION OF THE HLAD OF TIIC RADIUS

“Thus esther follows a direct blow when the fracture 15 transverse” of 13 caused
by forced promaton of the forearm The pauent, usually 3 child, falls on the
outstretched hand and in falling rotates the trunk on the fixed foraarm The
ulna breaks 1n its upper third. The fragments may overlap but often only bow
and the hesd of the radius 18 displeced forwards (fig 105) Although the du-
placement of the head of the radius shows clearly in 2 lateral radiograph, 1t 1s
often overlooked. 1With exy fracture of the upper third of the ulra the elbot joint
wost be wchuded 1n the lateral Yoray Whenever there 18 averlap of a fracture of
the shaft of the ulna there nust of necrssity be a fracture of the shaft of the
radius or 2 dislocation of s head.

Redpetron
Rephicemnent of the dulocated head of the radius realigns the ulm. Under
amcsthest, whik long-aos traction 1 applied to the flexed forearm the head
of the radius 13 prested back into postuon., Dunng the mano¢uvre the forearm
should be tn full supination because the fracture 1s caused by forable prona
von. Rarely the dnlocation needs to be reduced openly because the head of
the radius has passed through a buttonhole in the capsule.

Splataze

Flewon of the elbaw with the fercarm held m full supmation prevents re
dilocation of the head of the radius The fracture 1s treated a4 an uncompli
cated fracture of the shaft of the ulna,

Some surgeons prefer to plate the ulna after reducing the dslocanon so 1 to
begin mon ements earher

Should the dulocaton have been overlocked 1t may prove impassible to
reduce; if 80 the head of the radius should be excised 10 an adult. The head of
the radius should also be exased when, a3 sometmes happens, the head passes
backmards and radually mstead of forwards. In a child the head of the radius

r‘:;nnmbcna!cd,lndc\'m endeavour should be made to reduce the dus-
tion

FRACTULRE OF THE SHAFT OF THE RADILS
Thas fracture which 1 only seen in adults
not common. It 13 caused by a
durect blow on the forearm. i

The fracture line 11 alighthy sblique and the mte depends on the

pont of
unpact. Displacement o v tnable there may be 2 5l Lateral
iavaiotraiierity a dhight shtft or enm-
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WITH OVLCRLAP
Rcdumonnd:ﬁicuhbcmuxnadﬁdmcucnnonnguhmn(thcmomp!e
mcthodlofn:ducmgovuhp)cnnbcuxdon-cmun!ofthemuctulm.Opm
reduction 18 necessary The fractured ends are exposed and reduced by 1 bone
lever used 11 a shoe born. Reduction ooce obtained s stable but since the bone
18 to hand the fracture may ss well be plated (fig 106b) This cnables cxternal
splintage to be duspensed with, at any rate for a fortnight dunng which time
the patlent reguine active rotation. At the end of two weeks a plester cast may
be applied, although if the bone hus been well plated external splintage can be
dispensed with altogether

Unless overlap of the mdius s reduced there will be loss of rotation because
a shortened radius cannot rotate freely roumd an unshortened ulna. If overlap
18 reduced almost full rotation 1s restored provided that the lower fragment has
been placed 1n correct axel shignment with the upper

WITHOQUT OVERLAP

‘Thu fracture can be treated without operation. Nevertheless, many surgeons
prefer to plate the fracture and dipense with externsl splints.

Spleatage

Although reductron 1 not necded a FURE splint must be applied to prevent
the bone ends rotsting on one anotber when the rotator muscles of the fore-
arm are 1n actron. A plaster—of pans cast 13 applied extendmg from the middle
of the arm above, down to and including the wrst. The elbow s held at a right
angle, wath the forearm m full supmation 1f the fracture 18 high and 10 mud
rotanon 1f the fracture o low~ and the wnst i doruflexed. The plaster allows
freedom of movement at the knuckle jornts, and the thumb Is also free.

Protection
The fracture umtes 1n six weeks but rotatonal stress must be prevented until
the fracture has consolidated The ongiml plester if loose or soft i repleced
by 2 skun tight plaster of the same length The arm therefore rematns n plaster
for three months in all

«+ FRACTURE OF THL SAAFT OT THE RADIUS WITH
DISLOCATION OF THE LOWER RADIO ULNAR JOINT
This follows a fall on to the outstretched hand. In childron the fracture 13 in-

plete, and the only displ. 13 an anterior bow In adults the fracture
18 complete. There 13 backvard tilt, a backward shift and some overlap and
the upper end of the lower fragment inclmes towards the ulna. In addition,
ather the lower end of the ulns 1s separated from both radius and cxrpus, or
the ulna breaks transversely just above the mdo-ulnar jomt, the shaft beng
displaced in front and the radio-ulnar joint remaining normal (fig 107).
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Fig 107 Fracture of the shaft of the radhm with
backward dnlocation of the head of the ulna.
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THE INCOMPLETE FRACTURE

The imb 1 not supported. The sntertor bow of the forearm s nouceable.
There 15 localised tenderness over the radius two or three inches up from the
wrost and local tenderness over the lower end of the ulna,

Redwctron
Hinging the lower fragment forwards reduces the radrus with esse. The dis-
locstion of the radso-ulnar jornt fs thereby automatrcally reduced but if there
has been a fracture of the lower end of the ulna the overlap usually renams. Jt
does not seem to matter and may be dusregarded.

Spltatage

A postenror plaster slab extending from the upper part of the forcarm to just
above the knuckle joints and holding the wnst shightly palmarfleved fs suf
fiaent 1n children. In adalts 1t 15 wiser to control rotatson for fear that the
fracture has been made complete duning reduction A plester cast 1s applied
from the middlc of the arm to just above the knuckles. The cfbow s 2t 2 nght
angle, the forearm 10 mid-rotatron, and the wrist slightly palmarflaxed. The
knuckle yoints are free and 86 m the thumb

FProtection
At the end of sx weeks the full length plaster 15 replaced by a short phaster
extending from the upper part of the forearm to just above the knuckles. This
holds the radrus strmght and prevents dorsfiexion of the wrnt. It 1s nom for
snother six weeks.

Progeons
All.btmghnfnaureuftbeulmrmynu(ha\cbcmrtdwcdlhcremhupa{m

THE COMPLETE FRACTURE
The limb 13 painfal and has to be supported. The skan may be punctured en
the front of the forearm rarely the end of the radius 1 still sticking through
the sk when the patient 1 scen.

‘There 18 no sreed to perform a wound toilet operation because there is not
any devitaltsed tusue to remove. The puncture hole s sealed with 2 dresung
before reduction is attempted.

Reductron
Closed reduction often fails. After incresung the antersor bow an attempt is
rmdctogﬂd-efngmenumhxuhmdtbmdnfarunnum:gbuncd.m
drsplacement of the ulma s
When closed reduction fails the radrus 13 exposed and the fractured ends
shoe homned into posrtion by means of a bone kever
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Splintage
Pure sphintage 13 requirced. A plaster cast 18 applied to include the elbow and
the wnst. If an open reduction has been done the bone 1 plated and then
plasteriog 1s postpaned until the patient has reguined full rotation of the fore-
arm.

Protection

To avoid rotational stress the PURE splint must be retained until the fracture
1 comsolidated, 1 e, twelve wecks nall.

*FRACTURE OF THE MIDDLE OF THE SHAFTS OF
THE RADIUS AND ULNA I\ A CHILD

‘Thes 15 1 common fracture of childhood snd follows & fall The fracture Lines
are transverse or shightly oblique; and the fractures may be incomplete or com
plete. In the mcomplete fracture the bones are m continmity but are angulsted
(greensuck fracture). Tn the complete fracture both bones are overlapped.

INCOMPLETE OR GREENSTICK FRACTURE

Bowing of the forcarm 1 usually obvious. The forearm 1 not supported by the
other hand. The ndiogrsph shows that the bones are angulated (fg 108)

Redurtron

The fractures are readily reabigned by strmightenmg the forearm. If this 1s done
gently the fractures remain incomplete.

Sphutage
A crrcular plaster 1 applied from the middle of the arm to just above the
knuckles. Thus holds the efbow st a night angle and the wrist alightly dorsi
fiexed and the forearm in mid rotation,

Protection
Au.hccndofthm:wcchthcmpl:tephnamtureph:cdbynphnz
stnp moulded to the forearm. Thra 13 womn for another three weeks.

It not infrequently happens that the child falls agam m several months
time and breaks the forearm again 1n the same place The mother should be
wamed about this, The waming will not prevent 1ts occurrence but the doctor

% absalved (rom blame for the second fracture, which the mother 1s otherwe
ot to sttribute (o hus fxulty treatment of the first.
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Fig xog.l(l{l),Frmmu(dnndhnmduhnln-d\ﬂd.Onrbp
(ripht) sox weclos sfier dosed redoctlon.

Fug 1108
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COMPLETE FRACTURE
Toth bones are broken about the same level The fracture lines are transverse
or alightly obhque. Both bones are overlapped and the lower fragments can be
moved 1n any direction (fig 1093).

The patient supports the forearm and hug it to hus body The shape of the
forcarm 13 cbvionsly sbrormal Little time should be wasted 1n elietting ugns
of a fracture- 1t s kinder to \. ray wathout examinung further

Reductron

Solcmgumgnlanndlxnl deformities are corrected end to-end 2pposition 1s
othes out the callus and full rota

growth soon
mnhrmun:d(ﬁp. 1108, 110b 170C)

Spimtage
The elbow 13 flexed to a nght angle and the forearm placed 10 supmation or in
mud rotation depending on whether the fracture of the radius s above or below
the 1nsertion of the pronator radu teres, One asaistant applies traction by pull
mg drrectly on the hand or on two strips of Elastoplast stuck on the front and
back of the hand Another aseistant spplies countertraction by pulling on the
two ends of 1 flannel bandage looped round the arm just above the elbow The
elbovr is kept at a nght angle. While traction and countertraction are still bemng
exerted a curcular plaster  applied from the middle of the arm to just above
the knuckles. The plaster 1s well moulded round the wnst. When the plaster

Fig 110
« Fracturs of the ridus and uloe In &
child. Orcrlap,

b Scxwecks leter United with onerlap

€ Six yean brer (N fractured
(np#t) other arm. =

Frg. 110c
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hay set, and not before, the traction and countertraction are released. The
flannel bandage 1 pulled away from the arm and the gap in the plaster made
good. The plaster cast 1s then split from top to bottom dowew te the sk tlong
the front of the wm and forearm. The hand swells on the next day but o
long a3 the colour of the hand s good and the patient has voluntery control of
by fingers no amuety need be feft. All the same, the ¢hild should be kept
hosprtal until the swelling has started to subside, and should be seen dslly
until he has reguined full movement of all finger jornts.
Provided that the rad hs show good al. 1n both vrews red

4

13 satusfactory cven though t);ebonamar:rbppai

Protection

PuxE splintage necds to be continued untl the fractures have consolidated.
The full length plaster cast 13 therefare retained for sxx v eeks.

**FRACTURE OF THE S8HAFTS OF THE RADIUS
AND ULNA IN AN ADULT

Thes fracture w common. It 18 not a domestic injury the usus} cause being &
caracaident Both bones are broken about the middle of the ghaft at the same
level. Tho bone ends overlap and separate widely (fig 111a).

There i mantfest deformurty of the forearm, and the forearm s supported.

Reductron and splwtape
The method used for children 1s not sansfactory It 1s ddficult by closed man-
pulation to get the banes end on, and reduction 1f obtained can rarely be hetd
Trouble with the arculation of the hand 1 frequent, and the plaater cast bas
often ro be sprung apart on this sccount and then it ceases to hold the frag
ments.

Fractures of both bones of the forearm are eminently surtable for plating
Both bones are plated at the smme operation (fig 111b). It » not difficult to
obtain exact snatomical reductton. The forearm has not been crushed o that
soft part damage 1 ahight and the plating aan be dorre at once.

Protectron

After the operation the arm i3 keft without 2ny splint st any rate for the first
two wreks. Duning thus time the patrent usca his hand a9 though he had not
broken his arm and regams for hrmself full rotatron, At the end of fourteen
days if the surgeon 1 fearful lest active movement mught loosen the screns 2
plaster cast 18 applied extending from the middle of the arm to just above the
knuekles. The splint needs to be pURE § ¢ the splint must safeguard the frac
ture ste from harmful stresses, particulary rotatson, and therefore must con-
tun two angles, one at the wrst and the other at the elbow With effident
plating plaster 1 not necessary
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Ig 111 -(lq’r) Fracture of the rdus and ulna m an adult. Overlsp
& (rypht), Both bones plared. three months [eter

Sometimes onc of the two plated bones 1 slow to unte, and 1f both bones

hase not consolrdated 1n three months ene should not hestate to operate and
to replece the plate with & bone graft

Compliations of fractures of the shafts of the radius and wlna
Cross watom In epite of popular belwef thus does not happen except fter gun
shot waurids.
Vaharion Secondary malunion occurs insidiously under too loase a plaster
Thus 1s especally commen after the greenstick fracture of childhood. Both
bones bow outwards and backwards. The deformity 1s ugly but dsappears
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with growth and the parents only need rexssuning In the adult the fractures
are difficult to bold reduced wathout interfering with the arculation, Open
operation and plating get nd of the difficulty

Nom-snrow. Thus 13 cormmon It is due to allowmng rotation of the forearm
before the fractures are consolidsted. The time table on page 34 shows that

lrd cannot be exp d 10 an sdult under three months. Sphntage if

external must be continued for that length of time,

Ischaewae paralyns This 1s rare but should abrays be borne 10 mmd. The
arculation of the hand is carefully watched and the panent should be kept
under daily ebeervation until finger movements are full.
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Fix 112 -(mLmeo{d:hmnfwrmddxndm-md
Defore and after closed rechction. & (befeer) Sx weeks bater

183

ulma, Coamplete,
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of the lower fourth of the radnn and ulna. Incomplete
Fz 11) a(top) Frn:mmdm‘"h“ ) Loveral viem
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Fractures of the Lower End of the Raduus

FRACTURE OF THE LOWER FOURTH OF THE RADIUS AKD ULNA
FRACTURE-SEPARATION OF THI LOWER IPIFAYSIS OF TIE RADIUS
Fracture of the sty boud process of the radrus

TOLLEA 3 TRACTURE

*FRACTURE OF THE LOWER FOURTH
OF THE RADIUS AND ULNA

Ths 1s & very common myury 1n young children. It follows a fall on the hand.
Both bones break transversely at the same level about one and a half mches
up from the romt. The tractures may be complete; both lower fragments then
nde up behund the shafts (fig 1121). More often the fractures are incomplete
and there ia forward and radial bowing (fig 1132) Sometimet only the radius

breaks and the only radsographic sgn may be buckliog of the cortex on one
nde of the bone {fig 114)

Fig. 114 Fracture of tho lomer
the radius and ulna.
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Reduction

If there 1 not any overlsp the alignment 13 corrected by hinging the lower
fragment of the radrus forwards (fig 113b) The ulna may be

If there 13 overlap end to-end apposition of the radius can wsually be ob-
tuned by incresmpg the angulation, getting the ends to hitch snd then
strughtening (fig 113b). It matters little whether the bones are got end-on
provided that the bones sre straght becausc in the child the bone 1 rspidly
moulded to 1ts former shape and within a year or 30 it 18 impossible to detect
m.hcrdnh]b y or by radrography that the bones have ever been broken (figs.
1158, 115b)

Spliage
A postenior plaster slab extending from below the elbow to just above the
knuckles and holding the wrist in shight palmarflexion is sufficlent. Rotstron
may safely be allowed from the beginming Union 13 complete In three weeks
and consolidation in sox. It 18 wise to Leep the plaster on for six weeks mnce the
child 1 quite likely to fall agam end refracture the bone.

*FRACTURE SEPARATION OF THE LOWER
EPIPHYSIS OF THE RADIUS

This corresponds to the Colles » fracture of the adult and is met with in the
carly teens. The fracture passes partly through the metuphyus and panly
through the epiphysal line (figs. 1162, 116b) There may also be a fracture of
tho styloid process of the ulna ora of the ulnar epiphyss. The lower
end of the radtus 1s shifted and tilted radully and shifted and tilted backwards.
‘The shaft of the ulna accompantes erther the upper ar the lower radial fragment.

The sgns are those of & Colles s fracture, and reduction and splintage are

the same (fig 117). There 13 Lttle fear of redwpl. and the p
plaster splint may eafely be discarded after three sweeks.
Progrosss

Interference with gronth  rare Occamonally growth is retarded after an
injury to the wrist and 1t ot saud that m these casey there has been not a fracture
but a crushing of the growth dise, which would be invisible in a redsograph.

Az soon a1t ix noticed that the ulna 1s grownng at & faster rate than the radius
the grawth disc of the ulna should be operated upon and destroyed.

® FRACTULRE OF THE STYLOID PROCESS8 OF THE RADIUS
(CHAUFFEUR 8 FRACTURE)
Thus fracture used to be common among car dnivers as the result of 2 beckfire

when umng the starting handle An antero-postenor radiograph shows the
fracture Ime clearly It starts from the centre of the articular surfsce and
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Far 113 a (top) Fractune of the fomes fousth
mswxnum?mmdhgmﬁm Untted wrth
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ton of the low er end of the radius, before and after
Fig 116 -(mp) Framn-orpm o b (ettomr) amtero_pasterior view
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emerges from the lateral cortex about three quarters of an inch up the shaft
us
(ﬁgUnnl;; there 13 not any displacement. Occanonally the tnangular fragment
and the hend with it s ehufted radially and displaced upwards.
Srgs may be few The hitory 13 helpful in making a diagnoss. There s
rarely any deformuty Tenderness can be located to a point on the lateral aspect
of the radrus about an mch up from the shaft

Treatment
‘When there has nat been any displacement nesther reduction nor sphintsge 13
needed. [€ the force of the biow has not displaced the fragment ordinary use of
the hand peed not be feared A shing 1 not necestary The panent n pade to
wse hus band, and wathin ten days has apparently recovered. He should, how
ever not attempt heavy manual work for three months,
When there has been duplacement traction on the hand towards the ulnar

Tiz 117 1 meture-scparation of the lower
end of the radnu. Gross dwplacernent
Bdmudlﬁrrdo-edn-dmc:n. ¢
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Fig 118 Chauffeur’s frcture,

wde easdly reduces it, Then a plester slab 1s applied to the radul aide of the
forearm snd hand. The hand 1 devisted towards the ulnar side as much s

powsible,

At the end of six weeks the fracture has united and the plaster may be dir-
carded.

An ol t method of is to reduce the displicement at open
operation and screwr the fragment to the ahaft. It has the ment of dupensing
with phaster splintage, and the hand 16 restored to use more quickly

*COLLES 8 FRACTURE

It is convenient to tnclude under this trtle several closcly allied and clinreally
indistinguishable fractures of the lower end of the radiuw. the classical Colles,
the reversed Colles, and the T-sheped fracture.

CLASBICAL COLLES 8 'RACTURL

The patient, nearly alwwys 2 woman past mrddic age, falls and hurts ber wrist,
In very young chuldren 1t place 1 taken by fractures of the lower fourth of
the forearm and n older children by & fracturc-separatron of the radul epl
physis. A Colles s frecture is uncornmon in & man and usually of the T vanety

The radius breaks transversely three quarters of an inch above the Jount.
The Jower fragment is duplaced m several ways: it may be shufted bockwards
22 tited backwards, shifted laterally and tited Isterally and the Jower freg
ment may be suplnated on the upper (fgs. 1163, 119b) In additron to the frac
ture of the radius there 13 often 2 fracture of the tip of the stylosd process of the
ulps,
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Fi
*® 113 Callet s fracture a (1op) Interal vwew show ing backn ard huft end backwasd
o (belon), entero-posteror vew ehowing radul ehift and redial tikt.
rro
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Fx 120 Metbod of diagnoeng 2 Colkes s fracture Feelng for the redial pulse
Fg 131 Method of rechucmg Colles 8 fractre (sbec), petting nid of radul shift snd
rachal tilr (bedors) gering id of backn ard ehift end beckw ard gt
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- - Diagrons

There may be nothmg but the hutory of a fall and a swoilen wrist on which to
mmake the dugnoss. But if both wrstsare palpated e though the radial pulses
vmbn:mu(&h&“mbe(oundthnthcmmnlcm\m“tyonthcfmtofthe
Jower end of the radius 11 obliterated by a lump formed by a subpeniosteal
haematoma (fig 120). This manoeuvre also elicits tocalned tendernesa over
the lower end of the radrus.

Duplacement unless gross cannot be detected chimaally A lateral view of
the hand wid forearm may suggest a backward shuft but the important dis
phcement—backward tilt—cannot be detected dinxally When there 1 2
radual tilt the tylotd processes are on the same level, but swelling may make st
hard 10 feel the styloid processes distinctly

An antero-postenior radiograph shows a transverse fracture of the radius
and, may be, » fracture of the ulmar stylod. 1f there has been gross dmplace
ment the styloids are on the same level and the articular surface of the radius
can be seen (fig 11gb) Radnl shuft of the hand is not often present. A lateral
radiograph shows comminution of the posterior cortex of the radrus, and neardy
abecryn @ backwnrd tilt so that when the proture n bonzontal, the artieutar sur
face of the radius fices slightly upward instead of shightly downward ss it does
normally Backward shuft of the lower fragment if present is planly seen (fig
1R

Dinner fork deformity though classical is not often seen and only occurs
with a marked backward shft.

Reduction

Narly every Colles & fracture needs reduction under anacsthesa because the
coametie appeanance of the wnst i important in the cyes of every panent. The
reduction 1 done 10 two stages, Finst, mith the patient s forearm honzontal
and ;n mud rotation, the doctor gnps the patient » forearm i one hand and
with the other puils the hand towards the ulnar ude (g 121) Thm corrects
any lateral ehuft and lsteral titt, and also dinmpacts the fragments. Then, with
the paticat ¢ forearm vertical the doctor grasps the lower part of the forearm
with both hands, placing the fingers 1n front just above the region of the break
20d the two thumbe behind over the lower fragment of the radrus (fig 12r).
The thumbs press the lower frigment forwarda and st the same time angulate
1t forwards. The preseurc pronates the lower fragment at the same time. The
doctor m able to feel the lower fragment of the mdius glide forwards into pos:
uor, and f there 11 any doubt about the reduction the frgments may be ds-
placed agam with the fingers and replaced forwards with the thumbs,

Splintage

After reduction the hand b beld slightly palmarflexed while a plaster slab
ax

ln.cbcl'ndeumcu!dcd(olhgbackmduduofﬂnwﬂﬂlndfogurm.t\plccc

of stockmette 1s threaded onto the forearm before the fracture t reduced, The
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Fig 123. Colles fracture Iefore and after reduction,
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plaster shab extends from the upper part of the forearm to just above the
knuckles, Tt 1s bound on firmly while the plaster bs still wet and the secret 1 to
apply the slab while 1t » still floppy While the plaster is setting the doctor
mamtuns reduction by using the same gnp as before (fig 121) After the plaster
has sct the onginal bandage u replaced by one les ught. When the patient
comes round from the anaesthetic she should be shown that she s capable of
flexmg and extending her fingers fully

"The doctor must sec his patient on the next day for three reasons. to get
reduction checked by & radiograph to sec that the plaster is not too tight, and
to begin trestment of the soft parts. As regards reduction, the rmportant radso-
graph 18 the lteral and the aruicutar surface of the radins should no longer
be facog dormally (fig 123)

The hand on the day after the reductron should be comfortable; if 1t 13 not
there i something wrong 1 the patient cannot move her fingess or m complun-
mg of pam or the skin 13 dusky 1n colour the splint 1s too tight. The bandage
1hould be removed and the stockmette cut down from top to bottom where 1t
shows on the froat of the forcarm and wnst. A loose bandage s then reapplied

The phiywotherapist has two tasks. to make the patient use her hand, and to
muke the pstient move to the full all the jownts that are not splinted The
patient attends the department daily until she has reganed full voluntary eon
trol of the shoulder clbow and fingers. She should also be persuzded to rotate
bex forearm, which she can do m spite of the splmt. A sling 1 dmallowed after
the first fow days m order to encourege the patient to use her band.

Protection
In order to avord dorsificnon streas at the aite of the fracture the plaster splint
13 kept on for s;x weeks i all At the end of that time a few davs attennon

from a physiotheraput restores the skin to norroal, and active use of the hand
completes the convalescence.

Progmatis
Pain about the bead of the ulna may permst for some months and the radio-
reph often shows fibrous union of the stylowd process. Ordmarily the symp-
toms abate and it 14 rare not to find at the end of a vear perfect function even
when reduction hat been far from perfect. If the patient complains, 1t 18 of the
appeanance of the wnist and pot of loss of functson.

Comphcations
Pawnfal skoulder The shoulder may reman suff and pamful for months after a
Colles 8 fracture This may be because the shoulder was injured at the same
nme as the wrst or because the shoulder has been rmmobilised. Cortam 1t 19
lhalnl}npanmunbcmadelomn\thnhmﬂdtron!hedzylﬁcrthereduc
Lmdmmnd:tmdoe-mnmﬁc;mnmdmﬂ'nmlmformumh:md
finally dappear \numnmllcamlol}mtmlh:pcnaiofd}uhﬂity
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Fig 114 Zudcck s strophy

Reaurrent dislocation of the radro-winar jomt Sometrmes after a Colles s frac
ture the hread of the ulna projects when pressure 1s exerted on the hand. 1f the
recurning displecement annoys the patient the radio-ulnar jomnt should be
fused and the ability to rotste restored by a pacudarthrosis of the ulna, Re
moval of the lower three quarters of an inch of the ulna 13 probably as pood
and conval after this op s quicker

Vahaon, 1t 18 rare for malunton to interfere with functron, but the desplace-
ment of the hand causes an ugly deformity which distresses the patient.
S dary mal n than primary after the displacement has
been satisfactonly reduced it recurs inmdiously because the plaster splint ia not
close fiting Indeed 1n most cases the pomtion when the plaster 18 finally
removed 1 not a3 good et immediately after the reduction [t s wise to confirm
that all » well by taking a radiograph & week after the seting The patient
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should always be warned that a Colles s fracture, however skilfully treated
may keave behind a defored wrist.

Aow-wmrow The fracture of the radms, bemg through cancellous bone,
always unites by bone. The fracture through the ulnar styloid more often than
mtpcmhyﬁbmuxmlu:.Theﬁbmnumonlccounufotﬂ:loaltmdemca
and drscomfort that perssts for up to a year

Iwpury 1o merves Occamonally there 13 1 temporary partial interruptron of the

medun nenve, and the patient has butterfingers for a few weeks. Sometimes
after a Colles s fracture a patient may reappear with the symptoms of a carpal
tunnel syndrome.
Zudeck 1 trophic atroply Thes rare unexplained condition may follow o
umple Colles s fracture. There i3 severe pan in the hand, the skin s thin and
cold and blue, and radiographs show patchy atrophy of the bomes of the
hand and carpus (fig 124) Often reduction has been sncomplete but 1t 13
doubtful whether thrs 1 the cause of the condition. Indeed Zudeck s strophy
can follow an imury when the radwographs show no damage to bone.

Ax 2 rule recovery i spontancous, but 1t may take up to two years. No treat
ment assisty, except perhaps heat. Foreed movements are harmful. Voluntary

should be aged, and 1t b mportant to reassure the panent
that ultinmte recovery s certan,

Rupture of the tendon of the extensor loagus pollicts Thus 13 the emly common
comphaation of a Colles s fracture that has been well treated. The tendon
where it pasmes over the back of the lower end of the radius ruptures, appar
ently spontaneously s weeks or 50 after the acaident. The tendon anaps pain-
lenly and the patient suddenly drscovers that she cannot extend the terminal
yosnt of the thurb The power to extend the terminal phalanx can be restored
by transplanting the dstal end of the long extensor tendon into the short
extensor tendon.

** REVERSED COLLFS 8 FRACTURE (83MITH 8 FRACTURE)

This 14 an yncommon bat mmportant fracture which 1 hard to distinguish
chinically from a classcal Colles s fracture.

The term reversed Colles 13 muslfeadmng, for the fracture line 1s different. Tn
the lateral radiograph 1t runa obliquely instead of beang parallel to the arts-
Cultr aurface 1t inclines forwards and upwards and the lower fragment alides
formardaand upwards (figs. 125, 125h).

Reduction
This u as Tracton on the hand reduces the upward doplacoment the
lower fragment 1 then ghided back nta position in & manner similar to that

used for the reduction of a classcal Colles 8 except that the ton of the
doctor s fingers and thumbs are reversed, e
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Reversed Colles s fracture” « (top) before and after
Fig 125 do.cdrvductm'.b(kh')- hteral vaew
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Sphtage

Although reduction 15 casy mastenance of reduction 1 difficult on secount of
the obliquity of the fracture line. A plaster slab s applied to the front of the
forearm and wrist extending from the upper third of the forearm to the prox
tmal cresse of the paim. The wrst is held in maximum doruflexion. As usual,
the patrent i3 taught to use hus hand 23 scon as pousible and to keep the
shoulder and clbowr jomts free.

Protection
Specul protection 1 not needed and the plaster can be discarded at the end of
aix weeks.

Progmosus
Secondary matunion 18 very the lower fragment slipping forwards
and uprarda. It does not scem, however to interfere with function.

*T §HAPED FRACTURE OF THE LOWER
END OF THE RADIUB

Thus happens, with a fall, when the batt of the hand rather than the patm hits
the ground. A classical Colles s 18 uncormmon in & man, and 2 man mth the
cimxcal signs of a Colles s fracture has usually sustained a T-shaped fracture
of the lower end of the radrus due to & kangitudinal force ascending the radrus.

The radiographs show the transverse fracture of the chassical Colles sand m
addition a longrtudinal splrt into the middle of the jont (figa. 1263, 126b).

Nerther backward shuft nor backvward tilt 18 common,

Treatment

Often there 18 no particular deformuty to correct, snd even when there 1, the
mportance of restoring the normal concavity of the articular surface of the
radrus so that it fits the convexty of the semilunar and scaphosd makes m-
mobilmation undenirable. Therefore, no sttempt should be made to reduce the
fracture and the wrt 18 not put into plaster A crepe bandage 13 wound round
the wmst for comfort; and the panent 1 handed forthwith to the phywo-
theraput, who encourages him 1o move his wrist from the start, The final result
1 much better than 1f the fracture s treated as & classical Colles s with a
pasterior plaster splint.
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T-ahaped fracture of the lowcr end of
Fa ﬁr:di:’;mdnumlnwnd three montha,
b (bedorc) Laternl sew
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Inuries of the Carpus

Spram fractures
FRACTURE OF THI SCAPHOID
IXTIR-CARPAL DISLOCATIONE

*SPRAIN FRACTURES OF THE CARPUS

Dulocation of the wrist yoint (ie. the mdio-carpal yomt) does not occur except
1 0 accompantment of a fracture. An imcomplicated sprain of the wrist 13 30
uncomroon that the duagnoss should alwsys be quenied and the mdiograph
carcfully scrutmssed and repeated after a few days if Jocal tenderness perusts.

Occasionally as the result of a fall a fiake of bone separates from the dorsum
of the tnquetral (figs. 177 128), or the tubercle of the scaphord 1 deteched.
These spram-fractures remaim uncomfertable for a long penod. There n o
evidence that prolonged immobilsation cuts short the period of disability The
patient should be encouraged to use his hand naturally

Ft 117 Fracture of thquetral,
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Fig 128 Fracture of triquetnal,

*** FRACTURE OF THE SCAPHOID

Thus fracture 1s common i young adults, It is ceused by a fall on the hand or by
a sudden rar The wrist rs dormflexed forcibly at the mterenrpal jornt and the
scaphotd whreh forms part of both the provimal and distal row of carpal bones
is broken #crosa 163 centre. The fracture hne 13 transverse and passcs acroes the
wust of the bone ’Ihcnxeoflhcprwumnlfngmtnrlu;zbehmrltk.
the better chance 1t has of W ar The
fragment s not displaced Thed.uul fngmcm although it may have been
shifted backwards ongmally usially redoces steelf

A fracture of the scaphotd 1 frequently mssed, for the clinical signs arc fow
and the radrograph may be indectsrve,

The wrist appears norma! except for local tenderness over the scaphoid in
the anstomrcal enuff-bax, and pain on extremes of movement Front, mde and
oblique \ rays should be taken The fracture appears a3 a crack, almost
mviuble, and may exnily be overlooked (figs. 129, 130) If 1t scems Likely from
the chnical examinstion that the scaphoid ha been broken and the rediograph
15 negatrve, snother X ray should be taken in ten days time. Slight rarc-
factron of the bone ends makes the fracture more obvious at the end of this

perrod.

Splatage
Red s usually cosary a8 the destal fragment reduces stself with
mavement of the wnst. Since there are not any muscles attached to either
fragment 1t 18 mmperatve to rely on exterma! sphntage to hold the fragments
immobile i.e this 1s one of those rare fractures that demand Puxe splntage.
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Fig 129. Fracture of scaphoid, procreding usnson
oy o sty Coph ey et e (9

Fig 130. Fracture of scaphotd, procreding to undon. Antenor
obbque views (we fig 131), An sod
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Fig 128 Fracture of tnquetral.

***FRACTURE OF THE 8CAPHOID

This fracture is common 1n young adults, It ts caused by a fall on the hand or by
2 sudden jar The wrist i dormflexed forcibly at the mtercarpal porat and the
scaphoid which forma part of both the proximal and distal row of carpatl bones
is broken acroes 1ts centre. The fracture Ime 13 transverse and passes scroes the
waust of the bone. ‘The nze of the prommal fragment vanes; the larger It =,
tho better chance 1t has of retuning an adequste circulation. The prowmal
fragment 19 not displaced. The distal fragment altbough 1t may have been
shifted backvrards onginally usually reduces 1self

A fracture of the scaphoid is frequently missed, for tho clinical mgns are few
and the radiograph may be mdecinve.

The wnst appears normal except for Jocal tenderness over the scaphoid 1n
the anatomical snuff box, and pain on extremes of movement, Front, ade snd
obhque X rays should be taken. The fracture appears & a crack, slmost
invisible, and may casily be overlooked (figs. 129, 130). If it seems likely from
the clinical cxurmunation that the scaphord has been broken and the ndwgraph
m negative, another X ry should be teken 1n ten days time. Shight rare-
faction of the bone ends makes the fracture more obvious at the end of ths

penod.

Sphntage
Redi o unlly y x8 the dital fragment reduces itself with
movement of the wrst. Since there are not any muscles stteched to either
fragment 1t 13 mmperutrve to rely on extermal sphmtage to hold the fragments
mmmobule, i.¢ this 1 one of those rare fractures that demand rorx sphintage.
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Fig 129. Fracture of scaphoid proceeding to non-unien (¢t}
day of sceldent; (righf) twenty months later

Fit. 150, Fracture of scaphotd, proceedmg to unjon. Antenor end
oblsque viewn (se fig 131)
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A crculer plaster is spplied extending from halfwy up the forearm to fust
above the knuckles on the dorsum and to the proumal crease m the patm.
Theoretically the writ would be better stratght but the plaster must meor
poTate two angies to prevent rotation and shght dormflevan supplres one angle
(it also facilrtates the use of the hand). The second angle 1 obtamed by holding
the thumb ebducted at nght angles to the palm. The plaster on the thumb
reaches ust shart of the termimnal jomt (fig 133)

The plaster needs skilful application. After it hag been put on and before 1t
fuas set, the doctor grasps the hand (fig 133) 90 #8 to squeeze the front and back
of the plaster This 18 done to prevent movements of the hand that would puts
sheaning stress on the line of the fracture. A plaster that allows any but the
smallest amount of dareflexion and plantarflexion 1s uselesa. When the edge of
the plster gets soft, 4 1t soon will if the patient uses his hand, rt must be
stffened by the additron of more plaster or better atill the whole of the plaster
should be renewed.

The patient 3 encouraged to use hs hand, which the position of the thumb
and the freedom of the fingers enables him to do (fig 133).

Although  fracture of the scaphotd rarely necda reducing 1t is advisable to
grve an ansesthetic because the plaster can be moulded more closely if pain is
sbolmhed.

Protection
Thnumcofd)cfcwfncturulhﬂdmndmpmtecnmdunngﬂtgelﬂ

of treatment while wimon 1 p Lid. 0 mast
Lheuppahmhmﬁicmmpm(ccdunnxﬁordcdbydwmd.mmo(hnry
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Fix x?z Plaster cast for fractured scaphoid. knuckle ta able to
bend fully thumb able to meet tip of mdex finger plester not ex
tendmg beyond the tranan erse cressc in the palm.

Tw 133 Plaster cast for fractured scaphald, the
from before back arda while f m ioteeng ® - P
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Fig. 134, Fracturo of scaphold, Rare- Fig. 135 Unuaited fracture of the
faction of broken ends, Delayed umion.  scaphodd. Gap between
No arthntis of the wnst.

work. A united but not-consalidated scaphoid must m addition be protected
from shearing stresees. It 1 necessary therefore to prevent movement at the
intercarpal joint by the same kind of splint ay was used for stage II In other
words the original plaster is retained for three months from the date of the
iafary
Comphwntions

Now-unton. If treatment 18 properly carmied out there is rarely any difficulty in
getting bony repair and yet non unton is more frequent wth this fracture than
with any other with the exception of a fracture of the neck of the femor There
are scvera! ressons for thus: (1) Fujure to realise that owing to the absence of
snternal splintage by muscles, external splintage must be relied on to keep the
bore ends still, and that 1t must be rurE—prolonged, unterrupted, dgwd and
extensive. (2) Failure to protect while the fracture fs progresang from union to
comolidation (3) Aseptic necrows of the proamal fragment which if small may
be totally deprived of its blood supply

The trestment of 8 fracture of the scaphaid that s still ununited at the end
of three months depends on the radiographic findings.

If the fracture lime 15 vacwolated (fig 134) bony reparr can still oceur Both
stage IT and stage 111 should be doubled. This means holding the intercarpal
jotnt immobile for sox montha.

If there 15 & space betwcrem the two fragments and the too fragments kaos scler
osed margins (fig 135) bony repeir will not ocour untl the sclerosed surfaces
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Iave been freshened. This is done by drillmg the bone. Often, In addition, In
order to bndge the gap an autogenous bone peg 1» driven along the channel
made by the dniL. This 1s an exacting procedure, and should not be undertaken
except by a surgeon expenenced in the method. It may ful to secure bony
umon, and even if the fracture does unite wrist moverment mey still be palnful.
The patient ts therefore often better advised to have nothing done and to put
up with hus slight duability

1f the proxmmel fragment 15 very dense (fig 136) it 18 necrotic, and bony repair
1 unlikely The dead bone acts a3 2 sequestrum and stimulates the synonal
membrane of the joint to form granulstion tusue. This persists &3 an intra
articular ecar and precludes punless movement. The whole of the scaphoid
best excised. If one elects to remove onc fragment 1t should be the proximal,
It 11 ot uncommon for a surgeon after the operation to dscover fram radio-
graphs that he has removed the wrong fragment or even the wrong carpal bone.
Some surgeons prefer to remove the whole of the proximal row of carpal bones.

**INTER CARPAL DISLOCATIONS

Dusplacement backwards of the distal row of the carpal bones on the proxmal
row is met with 1n adolts in the prime of life, There are two vancties of inter
carpal dulocation, the second being a sequel of the first. In the first, s & result
of a dorwflexion force, the capitate—carrying with 1t the hand, the distal row
of carpal bones, the tnquetral and the distal half of » fractured scaphoid—u
shifted backwards off the lunate. The hinate and the proxumal half of the

Fig 156 Ununited frachure
of the Proxanal
No arthritis of the w rist
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scaphoud remain in posstion. Sometimes the peaphaid 1s not fractured, istead,

demxlcudi:tllb:dbadtoflllmtobncm’::ptbcdwlmwofmpdbonu.

Thus vanety of itercarpal dssl  called pe
Atnecondmgetheap{me—anymgvﬁmmhchmd,dmedm-lmof

urpalbom‘,Lhnmq\wuﬂmdLbedmxlhalfo[Lhenapbmd—cpnngjfar

wards into posttion agmn, and jn domg so lmpinges on the luzate rotanng st

mmmd.nm@mhdmuaumqw
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PERILUNATE CARPAL DISLOCATION
Gmudmugetotbewmthobvmm,mthcdngnomm:ybemnmdbwmx

the signs are mdefi P 101 of the wrst [s
bmzhmmybeob:auudbygmea}mdhug The stylod processes arc m
thetr normal relationship On palpation of the radial pulse the normal con-
cavity of the lower end of the radius can be felt. Tenderncss cannct be local
ued. Na movements of the wrnat are permutted and the fingers will not move
freely The radiograph, however 18 unmmtakable to one familr with the
normal outlmes of the capitate and lunste. In the [ateral viewr the lunate 1w 10
nunorm]poumnmdufnmqminpmpu&mbunhcquhapcd
articuler surface of the caprtite is not 1n contact with the tup-shaped artrculer
surface of the hmate (figa. 137 138); and the hand and carpus are 10 a plane
postenior to the radius, In the sntero-posterior view the lunate partly overiaps
the caprtate.

Treatment

Reduction 13 casy With one hand the doctor pulls #od slowly flexes the wreet,
while thethumb of the other hand presses backwards on the lunate.

After reduction the wrist 18\ mayed to see whether the scapboed is fractured.
If there 1 not 2 fracture, sphintage 19 Dot necessary and sctive use of the wnst

cnnoungcd-lﬁdnvulﬁmam:.dtmmpuljcmtmmbemmbﬂbed
for three months. The frag) ed fracture of the scaphoid
are not desplaced but“h:nt.hefrlcmrehuochtndmthmmtamrpddw
locatton the distal fragment 1 Irable to be keft behund when the carpua o re
placed. Before the plaster 1s put an, therefore, firm pressure should be exerted
on the frigment from the dorsum to shift it forwards.

Proguans

Full recovery can be expected. If the diagnosns 1 missed and the disdocanon i
Jeft unreduced wrist movements remam Limited and pamful. Useful function
can be rextored by excinng the whaole of the promms! row of the carpus. The
rest of the carpus can then be repleced in sts forward posrion. Excluon of the
lunste only or of the lunste snd scapbed 1 not setafactory the whole row
must go. A cock up splint ts womn for & few wecks and aarly voluntary move-
ments are encoliraged,
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Fig 157 Intercarpal dmlocation.

Fig 133 Tntercarpal dulocation. Before and sfter open reductwon.
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DISLOCATION OF THE LUNATE

Ths is the second stage of an intercarpal dulocation. The distal row of carpal
banes after bewng displeced dorsally spring back to ther former position end m
doing s0 impioge on the proxmmal row The sntentor radio-Junate ligament
remaimng intact and the postenor rupturing the lunase rotates formards,

The styloids are in pormal relationship A Jump may be felt 1n froat of the
st under the flexor tendons but this is usually obscured by the genenl
swelling Normally the lunate occuptes & hollow that can be felt just below the
radius on the back of the wrt 10 line with the middle finger When the semr
Junar 13 dislocated this hollow s more pronounced than usual and 1 the ste
of mauamum tenderness. The fingers are held semrflexed and will not strughten
and movemnent at the wrist 18 amall. The patent compluns of numbnes o
pun over the distribution of the median nerve.

The rotation of the lunste 18 most obvious n the hateral rediograph (6
139) Its upper surface faces backwards and 1s no longer m contuct with the
articular surface of the mdrus, and 1ts lower surface faces forwards and i no
longer 1n contact with the capitate. The hand and carpus are in the same plane
8 the radrus. In the front view the lunate wnstesd of bang quadrilsteral i
shape 13 tnangular and partly overlaps the caprtate (fig 140).

Treatment

A maqupulstion ssmiler to that used for & penilunste dulocstion may succeed
1 redueng the lunate. The thumb 13 placed on the lunate and the bone o
pressed backererds while the hand 13 pulled and flexed. In this method pres-
sure has to be exerted through the median nerve, and many surgeons therefore
prefer to reduce openly A small masion fs made on the palmar aspect over the
lump the centre of which cotncydes with the distal crease on the front of the
wrist. On retrection of the medmn nerve and the flexor tendoos the lower artt
cular surface of the lunete comes 1nto yiew Pressure from the thumb on the
lunats bone while the hand is bang pulled flicks 1t back into position, The
operation i mmple if the incnon is correctly Jocated.

‘The after treatment depends on whether the scaphotd has been broken.
When 1t has, the intercarpal joint must be mmmobihsed for three months.
When 1t has not, splmtage is not used and acve movement i encouraged from
the start, The trntetion of the median nerve quickly pemes off once the hunate
bone has been replaced.

Occaszomlly the lunate bone although fy reduced undergoes aseptrc
necroals. The wrist then remains panful and may heve to be wrthrodesed

4% CARPO METACARPAL DISLOCATIONS

arpalbdupbcedbudmvd.lmdndhﬂy
bwelhngltlh:bmof!hedmmbmﬁuon:nnpecllem:ﬁlfmﬁum
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but the thumb 1 immobile. The metacarpal s replaced by pulling on the
thumb It s, however Lable to ship out again and to retam it 1n positton a close
fitting plaster 1 applied around the carpus and the thumb Thrs is kept on for
three weeks.,

of TRE FINGERE. This 1s an uncommon tnjury All four jounts are involved.
The bases of the metacarpals are displrced backwards and often sdewnys. The
duslocations are only partual, they are in fact subluxations not dislocations.

Swrllmg on the dorsum of the hand may disgulse the deformuty and the
dngnosss may be misted

Soon after the accident red 1 ensily plihed by long axis trac
ton, and once replaced the points are stable. A postenor plaster slab, extending
from the middle of the forearm to just above the knuckles, may be worn for 2
week becruse there are often associated fractures through the bases of the
metrcarpals and the splint makes the pattent more comfortable. The wrst is
beld struight and the thumb 13 free. Active moverents are started at once.

If undragnosed the metacarpals quickly become set in their new position
nd reduction becomes difficult even at open operation However apart from
the dnfigurement of a bony projection on the back of the hand—not very
conspreaons—there 13 no disability so reduction 1 not Imperative.

Fir 140 Dhialemse o of ohn s 4o e TPaf o b o
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Fig 140 Dialocation of
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Injuries of the Radio-ulnar joints

UPPER RADIO ULNAR JOINT

*FORWARD DISPLACEMENT OF THE HEAD OF THE RADIUS
The bead of the radius pasees forwards and lies m the hollow above the capt
tellum (fig 141) Usually the distocation 1s eccompanted by a fracture of the
upper third of the ulrna (sec page 175)

The docation a3 2 rule can be reduced by pressure backwards on the head
of the radius while traction 13 being exerted on the flexed elbow but it recurs
unles the forcarm 1 held afterwards n full supinstion. Occamonally the
whmhr]lglmmtobmumrcducnunmdhnmbed;wdcdnmopmopen
tion before the head will ik 1nto 1ts proper posttion.

Fufwlrdduphmtnfthc}udoﬁhend.nnhlpttubecrmlookedby
both doctor and radiologrst. After any myury of the forearm the doctor should
satusfy himaelf that the head of the radius 1 in 1ts proper powtion.

Excinon of the head of the radius 1 the best treatment for an unredaced
dulocatson m an adult. In  child the head of the radius must never be reman ed
beu\ne&.&onufoﬂourdbyn:cmcubrtmwlgu&lnnad,thndnlom—
900 1 reduced at an open operation and the head 15 stabilised by a strp of
[ threaded round the neck of the radmus and fixed to the subcutaneous
b«dcrnflheu]m.ﬂ:e.meopcrﬂmumcdfonmmtdn}oahum

*DOWNWARD DISPLACEMENT OF THE HEAD

OF THE RADIUS (PULLED ELBOW)
mmmmymmgchﬂdmundcnhelg\:offuur The child, often mith
out ebTious injury complains of pain in the elbow and refuses to use the arm.
mdbo'ulddtmrmbﬂ:mththefompfmnled.ﬂmulﬂmﬂm

tenderness over the head of the raduus and rotaton s resssted.
Even without trestment the child begins to use the arm agan 1n a day or
twe, ofic can restore pamnless forthwith by sup
ru“!'BdP\nhm-thcfofmm towards the shoulder

ung
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LOWER RADIO ULNAR JOINT

¢ BACKWARD DISPLACEMENT OF THE HEAD OF THE ULNA

Slrght backvard subluxation of the head of the ulna is sometimes seen without
any hnstory of myury Often this 13 aseocuated with a forward Inchnation of the
lower end of the radius (Madelung s deformuty). It 1s posaible that Msdetung o
deformty 13 caused by a tearing sway of the trangular fibro-cartlige from the
ulna, Sometimes the subluxatron recurs whenever pressure 19 put on the hand.

If the symptoms warrant, the radw-ulnar jont can be fused and the ability
to rotate restored by making a fale joint in the ulna ust above the wrist,

FORWARD DISPLACEMENT OF THE HEAD OF THE ULNA

‘Thus, which s a permancnt dislocation, 18 secn 1n a patient with an unreduced
Colies s fracture. The disabilsty 1s shight and treatment 15 not necded.

#% CLICKING WRIST

A pstient, asually a young woman, may complun of descomfort on rotation
without any previous tranma. The lower radio-ulnar joint fs tender and ron
tion 1 dimmished and painful at the extremes. The jomnt can often bo felt to
click, The head of the ulna 1 prominent on the dorsum and there appears to
be a0 undue antero-postertor mobility between the lower end of the ndrms and
the ulna. It is possible that the trangulsr fibro-cartilage has been detached
fram the base of the ulnar stylold, and like a dusplaced sernilunsr cartibage m
the knee 1 mterfenng with movement. When symptoms persist in apite of
placebo phymotherapy the patient can sometimes be made comfortable by an
excraion of the trangular fibro-cartilage,
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Fractures of the Metacarpals

BEXXETT # FRACTURE OF TNE THUMB

TRAXEVERSE FRACTURE OF THE RASIE OF THE THUMB
FTRACTURE OF TRAL S$HAFTS OF THE MIDDLE METACARFALY
FRACTURL OF TIIR NECk OF TIE FIFTIt METACARFAL

**BENNETT 8 TRACTURE

This happens to boxers and motorevclmts. The fracture hne » oblique
d runs from the ulnar border of the shaft about half an inch from the base
upwards to cut the articular surface about its nuddle (fig 142). The proxmal
fi semains m sty the long distal fragment, comprimng almost the
whole of the metacarpal 1 duplaced radlally and upwards.

Swelling st the base of the thumb obscures the dusplacement. But if the
thurnb u gently pulled crepitus 18 felt- this distingusshes the injury from two
others that happen at this site—a dislocation and en impacted fracture,

Redurctron

With long axus traction on the thumb and pressure over the base of the meta
carpal the dusplacement is easily reduced.

Fig 143, Oblique fracturc of the
base of the first metacarpal into the
Jount. Bennett o fracture.
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Splixtage

Mauntenance of reduction 1 difficult. Unless continnots traction is apphed to
the thumb the duplacement recurs. The wrist 13 encased 1 a plaster cast In
darsiflenion (the wnst most be dorsBiexed othersse the plaster cast glides
down the arm and the pull becomes ineffectrve). The plaster s moulded dosely
to the base of the thamb while the thumb 1 being pulled. Adhesrve-strappmg
tractions are then stuck an the thrmb and the strappings tred to tapes, and
the tapes 1o 2 loop of wire, the ends of nhich sre meorporsted m the plaster
The wire hoop must be mserted m the plaster mn such & wxy that the thumb
can touch the mdex finger—the dard positron for biling 2 thumb.
To render the traction efficent the tapes must be kept tight, and they need
constant retying The panent 13 encoursged 1o move the other fingens. The
tractron appanatus Is persevered wth for six weeks,

Desprte constant supervinon the apperatus often fails to do it yob and 2
radiograph taken after three weeks shows that the displecement has recarred.
Sone surgeons prefer to hold reducnon by a small pm or screw Othen
despalnng of being able to mamtmn reduction grve up oy attempt to reduce.
Splintage 1 then unnecessary and the patient 1 able to start movements early
The immedsate resalt from thes method of treatment s excellent. Thus i not 2
lmsec fure treatment; 1t » mmperative that the patrent regups for humself
under the spuar of a phynotherapist full movement at the carpo-metacarpal
sount of the thumb

Progmons
Boang 1s not tafe for three months. Ostecarthrrtis 1s said to develop if the dis-
placement = not corrected. Osteoarthrit of thus jomt 1 very common, but
the patrent rarely shows enidence of an old Bennett s trecture.

*TRANSYERSE FRACTURE OF THE BASE OF
THE FIRST METACARPAL

Thus v scen as often a3 the Bennett s fracture. It is caused by hutting with the
nde of the fist. The bone breaks transversely about half an mch from the
yount (fg 143}, and the jomt 1 not mvoled The frigments are unpacted.
There 19 an cutward bow

The base of the thumb 15 swollen and there 1 local tendemness. But the
ont moves panlesaly and there 18 po crepitus when the thumb Is gently pulled

Angulaton should be corrected by presning on the site of the fracture with
the thumb while the head of the metacarpal s forcibly abducted. After correc
tron the positron 1s beld with a plaster shab which holds the thumb 1n the stan-
derd posmon, re that winch allows it fo touch the tip of the index finger The
plaster 1 worn for three weeks. Boxing should be barred for three monthe.
Revovery s lete. If grose angut 1 Jeft unc d there 13 slight Joss

ofthmnhnng;_rwh:chhawrrﬁmt}ymcwremumlthuu:m_
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Fig 143 Transverse fracture of the base of the first mets-
carpal. Joint not rvolved.

Fig 144. Crnhed hand.
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*FRACTURE OF THE S8HAFTS OF THE
MIDDLE METACARPALS

One or several may be broken. The fracture line runs either transversely
through the muddle of the shaft or spirally along most of the length of the shaft
(figs 145 146) The transverse fracture m caused by a direct blow on the back
of the hand, the spiral by a twist. If transverse, there is backward bowing; If
spiral slight overlap

The dizgnosls is indcated by local tenderness. The radsograph may fail to
reveal a fractare unless several vicws are taken,

Treatment
Backward ngulatian of a transverse fracture 1 eaaily corrected by pressare on
the dorsum of the hand. The bowing s small and causes no disabilrty if left, so
that the duplacement Is often disregarded.
Overlap of a spinal fracturo can only be held corrected by continuous trac
tion, but es the abight amount of overlap gives nse to no disability and &
fingers should not be immobilised unless absolutely necessary 1t is better to

disregard the dplacement.
'I'ha'don: 1n nerther fracture s red attempted. Smoe reduction s not
m slso y The patient is encournged to use his

hmd,w‘hlchhcunuftcudomfurmmfoﬂmLhmlwtck.Comlld.atkmunot
cmpktcm-mnm[nctureund:rthmmonths,bunbefmumﬁmu
not Hkely to be sat i to or {onal stresses s0 that protection
18 not required.

Progrosts
Provided the fingers and thumb have been kept moving from the beginning
recovery m perfect. Dmbihty 1 duc to hmitation of finger movements from
ry and repreh bil of the knuckle Joints.

There Is a gencral impression that these fractures ahould repair more quickly
than they do ‘The patient may be aware of crepitus for some days, and union
in a transverse fracture Is not to be expected under elx weeks, Clinlcal repalr is
abways 1n advance of what the radrograph suggests. Non union 18 rare, so that
m any case where repair seems delayed patrence Is all that s requured.

*FRACTURE OF THE NECK OF THE
FIFTH METACARPAL

An isolated fracture of the neck of the fifth metacarpal as the result of a blow is

# common injury The other metacarpals especially the first may also fracture
mthuwtybutm(uuhmuthoﬁfthﬂnfnchmlimmmmmendy
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Fig 145 Spiral fracture of s metacarpal.

Fig. 146 Transverse fracrurs of a metacarpal
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through the neck of the metacarpal about half an inch from the joint. Theron
backward bowmg and eko ulnar bowing (fig 147)

The presence of a fracture 1 suggested by local tenderness and swellmg,
and the dirgnoss 18 confirmed by a rediograph.

Treatweent

Ulbar devration of the finger corrects the ulnar bow To correct the backward
bow the knuckle jomt and the proxumal interphalangeal joint are first flexed to
a nght angle. Then the head of the proximal phalanx is pressed while counter
pressure is exerted on the dorsum of the metscarpal just proximal to the site of
the fracture. To mauntain reduchon 2 plaster strip one 1nch wide m moulded
to the back of the hand and finger This extends from the wnst to the trp of
the finger and holds the metscarpo-phal. 1 and 1nterphal: [ joents at
night engles.

Smnce finger joints should never be immobilised 1f 1t can be avosded the
penod of splintage should be smunmal. After ten days the plaster is remored
and the pstrent is couaxed to move the finger The patwent s ready for any
except heary work in three weeks.

Perfect function and sn acceptable cosmetic result follow f the fracture 1

and the patient encouraged to use his hand. Thos thortens the

desregarded
period of dsability

Fig. 147 Fracture of the peck of the Sfth metscerpel.
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Injuries Qf the Fingers

Dial ol the balangeal joint of tho thumb
Dl of & terrmumal interpbal d joint

Fracture of the protmmal phalenx

Crush of the terminal phatenx
Bpfdnﬁ'mnofmhtﬂph-hnul;dm

Frascty fan b

Mallet finger

*+ DISLOCATION OF THE METACARPO PHALANGEAL
JOINT OF THE THUMB

This 13 not a commeon myury but is impertant owing to the difficulty of reduc
tron. 1t Is caused by hyperextension of the thumb The phalanx  dusplaced
bockonthcmcnurpaL-ndthnhaduhhemmm:p:lpumfmrd:be-
tween the heads of the Aexor brevs pollis {fig 148)

An attempt at closed reduction 1s made under anaesthesia, While the knuckle
Joant 18 hyper ded and the mterphalangeal joint flexed, the base of the
phalanx 1 pushed forwards over the head of the metacarpal If closed reduc
tron fails, a1 1t ofien does, the joint 18 openced from the back. The capsule 13
pushed anide away from between the two bones and the phalanx shoe-horned
{arwurds.

After red the jount is ble, and 1t 13 therefore vhse to
stifle cricnm by immobilising the joint for several weeks; esther hy.ndhﬂn-e
strapping or by plaster-of pam.

*DISLOCATION OF A TERMINAL INTER-
PUALANGEAL JOINT
Thus bappens to encketers and » caused by sudden hyperettenmion of the
yoint. The dusplacement may be parnal and 13 ikely to be overlooked. Traction
«pphed to the termimal yomt when it 11 fiexed secures reducton. In an old un
reduced dulocation the joint remains pamnful until t has been arthrodesed
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** FRACTUHRE OF THE SHAFT OF THE
PROXIMAL PHALANX

Thus 19 caused by direct mjury The fracture runs transversely through the
muddle of the shaft, and the fragments bow forwards under the action of the
inmowc muscles (fig 150}

The deformuty 1 eanly corrected, but unless the knuckle joint s held flexed
the forward angulation reappears. A plaster slab cne tach wide, s therefore
moulded to the back of the hand and finger It extends from qust bekow the
wrrmst to the finger tip and holds the knuckle joint #nd the proximal finger jout
st 2 nght angle. Unton cannot be expected for six weeks, but as fingers should
never be inmobilmed longer than necessary the splint s removed daily after
tens days and the finger sctively strughtened. After six weeks the sphut s do- v
carded, Consohdstion will pot occur for three months from the time of the] v
secident; and heavy work should not be attempted before then.

Mumanagement of this fracture 18 common. 1f farward bowng is not cot
rected there Is senous interference with the flexor tendona. If fsteral anguls-
tion i ot corrected the finger cromses its neighbour when flexed and of the
Jounts are momobilised for too leng they become stiff

®* CRUSH OF THE TERMINAL PHALANX
Although the phalanx may be sphit into several picces the bonc imjury may be
diusregarded. Satfactory repur s wsual however widely separsted the frg
ments are. The skin monopolizes trextment. If skin has been stripped off an
ummeduste slan graft may be needed.

#SPRAIN FRACTURES
These are commen in the fingers. The injury s caused by a lateral lnge which
imstead of tearmyg the ligament avulses bons from the bass of the phalany. The
fragment 1 sctn in the antero-postentor radiograph a3 a tuny triengular prece
of bone (fig 151)

The princaple of trestment Is easy Ordinary movement at the joint s aliowed
whtle lrteral hinge 13 prevented. The 1 donc by the use of 2 minmture garter
which binds the injured finger to its nesghbour (fig 152) This grves the re
qurred protection snd yet eliows both fingens to flex and extend fully The
finger remains painful for scveral weeke.

If the radiograph shows that the fragment has tured turtle, recovery o
expedited by the removal of the lovst fragment.

Inumcn:cmﬁ'yuﬁlﬂ.butlthbuttow‘lrnlhepabmtv.hndr)umwlﬂ
remun uncomfortable for six montha, and that there will he somo permanemt
thickenung
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Fig 148 Dl of the hat Jomt of the thumb

Tx 149 TInterphalangeal dislocanon.
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Fig 150. Fracture of the shaft of the first phalenx.

Fig 151 Bpraun-fracture.
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#% FRACTURE SUBLUXATION OF AN
INTERPHALANGEAL JOINT

Thus 13 2 senious injury that baffles treatment. Following o blow on the end of
the finger the condyle of cne phalanx or the base of another 1 broken. The
fracture line entery the jomnt and splits off part of the condyke. The fracturc is

copanted by a subluxstion Continuous traction on the finger realigns the
bones snd reduces the subl but derable Jom of reaults
from the immobilisahion. It » perhaps better 1o neglect the fracture and to
begtn active movements carly Movement 3 more comfortable 1f the demaged
finger 13 moored alongmde its neighbour by means of & muiniature garter (fg
152)

*MALLET FINGER

Sometimes after an injury the lsteral radiograph shows a triangular fragment
of bone detached from the base of the termmal phalanx (fig 153) Thus
umnlly sn avubion of the bone into which the extensor tendon 13 mserted.

If the fragment 18 held in posthon for sx weeks 1t becomes firmly reattached
A plaster shab is moulded to the back of the finger It extends from just below
the knuckle to the np of the finger and holds the proxumal interphalangeal jomt
at 2 nght angle and the 1 mterphalangesl joint hyp ded. The
splint 18 awkward and the praxmal joint takes some time to regun movement
when rt 18 freed An equally good functional result ts cbtained if the termmal
jount only m held extended by strapping The hand can then be used normally
from the start. Whenever the strappmg 15 renewed the joint must not be
lnrrwcdtoha,funhnwvuldtmcrmddnher:purnmc.

Fig. 152 Garter splint.
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Fig 154. Compressson frecture of the pelvic rmg
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Fractures of the Pelvis

The peters forms a g Solution of the continwity at one potnt does not 1m

parr the nng duplacement 1 shght and the intrapelvic structures are not
damaged. Soluton of contmuity at two points disrupts the ning displacement
may be great and intrapelnc structures are luble to damage. Fractures of the
pefvts are therefore divided into Dusruptions of the pefvic nng and Tsolsted
fractures of the pelvic bones.

DISRUPTIONS OF THE PEI VIC RING

The patrent 1s crushed or rolled on by a horse or a car wheel or falls from a
height. The pelvis doca not break at the point of imp#et and the bone mjury 1
of btle importance. The 1njury ts serious on sccount of dsmage to intrapetvic

structures, and shock 13 always severe. Shock, intrapelvic mjury and fracture
should be treated in that order -

‘The patient cannot stand. He compluns of pain in and around the pelvs,
which 1 increased oo moving: and he feels as though he were falling to preces.
Compression of the pelvis causes pain Patuve movements at the hip joints 1f
attempted gently are punless. An exact disgnosis may not be posaible until
after a radrograph bas been scen. However with 2 hinge fracture one foot 1
extermlly rotated and a gap may be felt at the symphyus, and with 2 verueal

fracture one leg s short. There will probably be other injunes 1f the sccident
has been a fall from a height,

INTRAPELVIC INJURIES

Three are senous. hacmorriage, rupture of the urethra, and scatic nerve
palsy

RYTROFTRITONEAL HAEMORRIIAGE

A major vesel torn. If not § duatety fuatal thm gives rse to s
retroperitancal haematomm, which may cnuse death a few days later from
paralvtie flews The gut 1 unharmed except in gunahot wounds.

RUPTLRF OF THE URETHRA

melbcpom(u{mofmmmtlhuuthcunpommmm 1t is coraman,
mn the compremsion type of fracture and rare in the others. The urethra 1
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Fig 153 Fncmremnul:dnz finger
maDet finger would be bent.

Fx 154 Compression fracture of the pelysc nng
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Fractures of the Pelvis

The pehs forms 2 nng Solution of the contnurty st onc point does not 1m
pauthenng-msphwmth-hgbtmdthemmpdr}cmctmummt
damaged. Solution of continurty at two points disrupts the ning- displacement
may be great and intrapelvic structures are Iuble to damage. Fractures of the
pelvis are therefore divided mto Deruptions of the pelvic nng and Tsolated
fractures of the pelvic bones.

DISRUPTIONS OF THE PELVIC RING

The patrent is crushed, or rolled on by 2 horse or a car wheel, or falls from a
beght. The pelnis does not break at the potnt of impact and the booe mjury s
of Inttle umportance. The myury s senous on account of damage to intrapelvie
structures, and shock 1s always severe. Shock, intrapelvic ijury and fracture
should be treated tn that order -

‘The patrent cannot stand. He complains of pain 1n and around the pelvis,
which 13 1ncreased on moving” and he fecls 23 though he were fallmg to preces.
Compresson of the pelvis causes pain Passive movements at the hip younts of
attempted gently are painless. An exact dragnosss may not be possible unul
after a radrograph has been seen. However with a hinge fracture one foot 1s
extermlly routed and a gap may be felt at the symphysis, and with » vertical
fracture anc leg w short. There will probebly be other injurtes if the seerdent

has been a fall from ¢ herght.
INTRAPELVIC INJURIES
Three are serious. hacmorrhage, rupture of the urethra, and scustic nerve

RETROFTRITOXEAL HAEMORRUAGE

A major \essel o sometrmes tom. If not immeduately fatal ths gives rise to 2.
large retropentoneal haematoma, which may cause death a few days later from
parabtic dess The gut 1 unharmed except in gunahot wounds.

RULPTULRE OF THE URETHRA

rmmlhepdn(uf\'m'wof!mu}\undxnnpomntmjury Tt 18 common
in the compression type of fracture and rare m the others. The urethra i
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usually torn above the urogenttal triangle. The presence of blood at the meatus
u pathognomonic but there may not be any Exact information can only be
obtained by paseing a catheter and on the patient s arnval at hosprtal a catheter
should be passed us s00n 18 morphia has been given and 1 tramafosion has been
sct up. If the catheter pasaes exsily and clear unine is withdrawn injury to the
bladder and urcthra can be excluded.

Trestwent

There are four principles of treatment: to bring the torn ends of the urethr
rmto apposrtion, to divert the unnary stream, to dran extravasated unne, sod
to prevent 2 subsequent stricture.

While 1t s not essentmal to sutire 2 torn urethrs, the two ends must be
brought into appentron. With @ rupture above the urogenrtsl trrangle the neck
of the bladder falls backwards and carmes with rt the upper part of the urethra,
and the two ends of the urethra become widely separated. It is by no means
a3y to get the torn ends together The damaged arca cannot be reached at
operation because 1t ts above the pelvic floor and hrdden by the bladder The
bladder 1s therefore opened and a metal sound 1 pased into the urethra from
above, A sccond sound s passed from below and 13 coaxed to meke contact
w1th the first sound, and then to enter the upper end of the prethra a3 the fire
sound 13 gradually withdrawn in front of 1t. A catheter o fitted on the second
sound when 1t sppears 1n the bladder and it m then drawn back down the
urcthra The catheter o beft m sitx for o fewr days and acts a3 1 aplnt holding
the torn ends of the urethra in contact.

To drvert the urinary stream the bladder is druned suprapubically Extrs-
vaaation of unne s anhapated by druning the cave of Retrius

Finally stricture of the urethr 1 prevented by repeated dilatation with
scunds, which 18 begun as soon 23 the unnary catheter Is discarded.

SCIATIC NERYL PALEY
This only happens with a vertical fracture. It 13 mcomplete and usually
TeCOVeTs

SBKELETAL INJURY
Thra 18 of munor imposrtance and should not recerve attention until shock and
mtrapelvic injuries have been treated.
The ring 18 broken m tno places and is unstable. Depending on the direc-
tion of the force three types of mjury are recognmed. compression fracture,
hinge subluxetion, and vertrcal fracture.

## COLPRESSION FRACTURE
When the pelvis 18 squeezed, as when & person 13 squashed betereen a truck
and s wall, the weaker sntenior half of the ring gives wxy The fracture lines
nmvcmal}yzhmughnh:nmuohbcpubumddrnchlumanbuaula(ﬁgx
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Fig 155 Compresson fracture of the pelvic ring.

I'g ls&mmﬂnﬁhnmmtofﬁ' 54
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FRACTURES OF THE PELVIS

Flg 158. \ertical fracture of the pelvic ring
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154, 158) Thuuthcunlyrvpcafﬁ:cmre&mumc}ylodnmngcthcumhn.

Dusplacement ks shight and reduction 1s not needed. Sphntage fs unnecessary
because the fragments are sphinted intermally by muscles- and protection s also
unnecesary because the plane of the fractures does not coinclde with the line
of weight bearning The patient 1 left free m bed, and actrve movements of the
hrpa and spine are encouraged He 1 allowed up 3 s00n 2 he likes, two weeks
1n bed 13 ample. The patient 1s walking about before the fractures have united
(65 156)-

&+ [IINGE SUBLUXATION

Either the patient 18 run over or i rolked on by a horse. The force s concen-
trated on one anteror supenor spine and pushes that ilum backwards and
outwards. The symphvais separates and one sacro-ilac joint is hunged open.
The mjury to the sacro-ilac joint rnay not be visible n the radiograph,
although usually the widening of the jotnt space is obvious (fig 157) Reduc
ton occurs mturally if the patient lies on the other mde and may be rendered
more certain 1if the damaged half of the pelvis = firmly rotated forwards while
the patient m under the anuesthetic. Reduction m easity held by a tight girth
round the pelns. Werght-beaning is not pushed for aix weeks, but often the
patent is up and about long before this.

** YERTICAL FRACTUREL

Ths follows a fall from & hesght. There are vertical fractures through the pubis
and schium on one mide, and on the same sde a verneal sphit through the
ihum just Iateral to the sacro-ilac jomt (fig 158). The damaged half of the
pelvic ing 1 dusplaced upwards, it may be as much as an inch.

A strong pull on the leg reduces the upwrard shift, and reduction 13 main
tamed by skeletal traction through the tibu. Tracton 1 continued for ux
weeks. W eght-beanng 18 not allowed for three months, although as soon as
traction i discarded the patient  allowed up on crutches and taught to go
through the motions of wallung without taking weight.

Prognons after durwphons of the pelric ring
ThelnnulmomhtyulngtIhb:pmemdounutdmmuuuvh:ﬁmtncmy
four hours from shock and haemorrhage, or within the first week from intra
pelire complications, the prognoss 1s good as regards survval. However the
compresaion fracture 18 apt to leave behand & stnicture of the urcthra and
the hinge-sublircation the sacro-thac jount rermains panful for a time, In the
vertinal tracture 1f the duplacement upwards 18 not corrected fully there 13
-}nnmmgonhclcghmzhunofnocmucqumoc.mptrmlknmofﬂn
+critn nenve w buch accompanvet this injury tsles some montha to recorer
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ISOLATED FRACTURES OF THE PELVIC BONES

Stable fracture of the pehic ring
Fracture of the ihum

Fracture of the 1rm of the scetabulum
Fracturs of the foor of the acetabutem
‘Traction of the pelric h
Fracture of the sscram
Fracture of the coccyx

* 8STABLE FRACTURE OF THE PELVIC RING
The commonest injury to result from s crush of the pelvas is 8 unilateral vert!
cal fracture of the ramus of the pubm and = stmilar fracture of the mchium on
the same side (g 159). Although these fractures involve the pelvic nng they
do not distupt it. And they are therefore chisstfied and treated as 1olated frac
tures of the pelvis.

Displacement 13 slight. Shock 18 not severe, and nesther the urethra nor the
scutic nerve suffers damage,

o specral trestment 13 needed. The patient is kept ta bed antil he can Lft
hus leg off the bed. He 13 then got up and taught to take weight on the injured
leg There 1 no danger of malunion or of non-union, and protection w not
required.

*FRACTURE OF THE ILIUM

Ths 13 caused by = blow or by & fall on to a sharp pomt (fig 160). The fracture
18 sbave the brim of the pelvis end 18 therefore free of tatrapedvic complicatrana.
The patrent 18 often able 10 stand, and shock 13 slight. Tenderness and sorelhing
indscate the nte of the fracture.

Reduction is not needed even when the fragment 1 displaced. Splintage o
done by the muscles. The patsent remams 1n bed until he can stand in comfort.
Theresfter be requires no further trestment.

* FRACTURE OF THE RIM OF THE ACETABULUM
This happens when the knee strikes the dsshboard 1n a car smzmab. The mame
force may dislocate the hip and the two injuries are often seen together The
head of the femur travelling backwards breaks & prece off the postenzor nm of
the acetabulom and pushes it backwards.

A ghanee at the foot shows that the attitude of the hip 1 not sboormal md
also that there 13 no shortenmg The patrent s unable to [ift the leg off the
eouch, but gentle passive movements at the bip are tolerated. The
shows a bony myury but does not eften reveal the extent of the displecement.

The fragment can only be repleced at an open operation. It 1 retaned 1n
position by a screw Reduction 1 not, bowever essential unless the sciate
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Fig 160 Fracture of the Thm.

135



236 FRACTURES OF THE PEL\I8

Fig 161 Fructurc of the oot of the acetabulum. Interval ane yaar

Fig. 162. (Igft) Fracture of the anterior inferior spine- (right) normal.

nerve bas been damaged. \Whether the fragment has been reduced or not, ex
ternal eplintage 1 not nceded. The patent 1 kept m bed until he has reguined
muscular control of the hip joent, that 18, until he can {ift the leg off the bed
and rotate 1t 10 the air He s then allowed up on two sticks and the socks are
vwithdravn a3 $00n a3 he can balance on the affected leg

Prognosts 19 good provided that the hip has not been dusloeated. A fragment
of bone may be broken off the head of the femur and get trapped 1n the jomt;
1f »0, the fragment mmnt be removed.
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* FRACTURE OF THEL TLOOR OF THE ACLTABULUM

Thos myure 1 cnmed by a fall onto the great trochanter and the head of the
femur 18 forced aganst the floor of the scetabulumn The head may remain n
the socket after smashing the floor Or the foree contmuing, the head may
penetrate the floor this 1s calied a central dislocation of the hip (fig 161)

The posttion of the toot shows that the hip 11 tying in a normal attitude and
thet there 1 not any shortening of the keg The patient cannot bift hus leg off
the cruch, and po movement of the hip can be eliated. Although the radio-
graph s charactersnic the injury may be

1f the bead 13 displaced into the pelvis it should be extricated by flexion and
forcible sdduction of the leg The duplaced frag of the acetabular floor
cannot be replaced but this does not matter

The bead when withdrawn from the pelvis 1s stable but the hip remaim
untable and the patient 18 more comfortable 1f a Staanmann s pin 18 dnven
through the tbuand 8 10 Ib pull 13 applied The foot end of the bed 1 ramed
ten {nches to supply counter-tractron. ‘The ordinary routine 18 carried out. The
Patent 11 kept in bed until he has regained muscular control of the hip He s
then allowed up on sticks which are withdrawn when he can stand natunafty on
the drmmaged leg

The prognosis 18 good, and painless movement returm, If the head is nat
withdrawn from the pelvis the range of movement at the hip s much restricted
although 1t increases with tume.

* TRACTION SEPARATION OF THL PELVIC APOPHYSES
Three vanetres occur none of them common. They are met with m schoo!

Separation of the antetror superior tliac spine
Thus happens when the hip 1s violently flexed agunst resistance, s when kick
ing a wet football
The boy falls to the ground and s unable to walk. There is tendemess over
the antenor supetior spme and actrve moy ement of the hip  panful

Separatron of the antertor infertor tltac spne (fig 162)
This v commaner than the above, and 1 caused by the same kind of mcwdent

Tenderness 1 1n Scarpa s tnangle When seated the boy 1 unable to flex his
up further

Separation of the apophyaes of the twber tchn
Thut 18 the least common. It follows sudden excessve action of the hamstrn
There s localised tenderness and on l the =
_— pam on actreely fleang; the knee when lying
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In all varicties, although the spophyns 13 displaced there 13 no need to sew

the fragment back; the gap fills m with bone. Treatment 1 not required. Ina
fewr weeks the boy 1 able to resume normal school Ife.

* FRACTURE OF THE SACRUM

‘This s rere. The fracture 1 often » arack without duphicement and does not
require trestment. The patient need not be 1n bed.

INJURY TO THE COCCYX
Thes 15 common 1n women who fall in the siting pasiuon. They sustan one of
two 1njunes. fracture of the coceyx or sprain of the secro-coceygeal yount.

* FRACTURE OF THE COCCYX

Theluwufngmcntuﬂlcdfomﬁdlmddxfmmmhcdugrmdml
good Ixtera! radiograph by the sharp angulaton. There Is localised

and 1mability to st m comfort.

The forward tilt should be corrected by the pressure of a finger 1 the rec
tum. Splintage 19 not requared. For protectron the patient carnes about with
her an air ning to prevent redupl of the kower fragment when she sdts.
Th:l:uuentuomnfarublemdneemondn.

® §PRAIX OF THE $ACRO COCCYGEAL JOINT
Radiographs show no bony syury although there 13 localised tendemess and
pain when the termunal part of the coceyx s moved.

Ths inpury causes months of discomfort. Recovery takes s3 long a3 the
sumilar injury st one of the finger jounts. Treatment does not help Anar nng
should be uted to sit on. In stubborn ceses 1t 15 worth while to operate and
remove the mobile coceyx,
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Injuries around the Hip Jomnt

DISLOCATION OF THE HIF

FRACTURIS OF THX NRCK OF THE FEMUR

SFPARATION OF THE UPPEIR EPIPHYSIS OF TIE FEMUR
3 of the besser troch

¢«POSTERIOR DISLOCATION OF THE HIP

Dnlocations of the hip used only to be seent after train smashes, nowadays
they happen commenly m a motor-car acerdent. There are two vanetres of dis
location. postenior (much the commoner) and antertor

In a car accdent the knee hits the dashboard, and the force travelling up the
thigh shoots the head of the femur out of the acctabulum (fig 163b). The head
wt first hies behund the scetabulum but immediately ndes up onto the dorsum
ihi

The patsent complaing of severe pan and 15 umable to stand. A ghnce at the
leg shows & characterntic attitude (fig 1632) the thigh 1 ficxed adducted and
internally rotated. There are two mnches of spparent shottening

Treatment

The position of the pauent and the depth of anaesthesia are the two important
factors in reductron, ‘The patient should be pleced on the floor and anaesthesia
must be deep When the musches are completely relaxed reduction 1 easy
The doctor stmds over the patient and flexes the kmee and hip and then hits
the thigh and abducts. There is usuaily no doubt about reduction nevertheless
an \ ray should be taken to discover whether there has been a fracture as well.

The yount 13 [able to be irrtable for a week or tno therefore tibial skeletal
traction 18 applied to the lep after the reduction. If the radiograph reveals the
abeence of any fracture this may tentatively be released and active movements
begun. Solong; #3 there 1 a daily increase in the range and control of movement
the bup 18 allow ed freedom. If there s & fracture of the nim or if there 15 muscle
spam of 1f the range of movement begina to get less, traction 1 connnued or
reapplied as the case may be. Ax 200n 1 the patient can bt his leg and rotate
mmid ar werght beanng 13 permutted with teo sticks, and the sticks are with-
drawn when the patient 1 able to balance on the affected leg

In the absence of complrcations prognosis 1 good. The patient recovers
almoat a full range of movernent.



240 INJURIES AROUND THE HIP JOINT

Complicatons
Fracture of the nm of the acetcbulum. This happ fy If therems
fracture, traction » mamtained for sx weeks. 1f 1n addition there 1 a scatic
nerve palsy the nerve should be explored 1n case 1t has been impaled. The
opportunity 18 then taken of reducing the fragment and fiung it with a serew

Fracture of the head of the fewur The head of the femur may be broken
inatead of the nm of the acetabulum. 1f the radtograph after reduction shows
loose fragment inside the joint 1t must be remaved.

Fracture of the shaft of the fomar 1t 18 not uncommon for a fracture of the
shaft of the ferur to be srsocuated with a dulocatron of the hup And when tha
bappens the dulocation is apt to be overlooked. It is & wise precaution to
\ ray the hip jomt whenever a fracture of the thigh s

Sctatse nerve palsy This does not happen often, Recovery 13 wsvally full, bot
an imtatrve kesion may peraist.

Myonty omficans This enly occurs when muscles have been toen. If the
sccdent was not foreseen by the patient the muscles will not hare been on
their guard and will escape damage, If the crash was forcseen all the muscks
of the body are taut and the force tears the hip muscles before displacing the
tread out of the socket, The history of the acerdent 21 told by the patrent helps
to decade whether this comaplication is likely

When the muscles have beent torn 1t 18 some time before the pattent chooses
to move the hup It 18 tempting to try gentle foree; this is folly But there »
pever any fear of inducing myoatis osadi by active ts, and o0
long s the patient will move the hrp all 18 well. If movement becomes in-
hibted by muscle spaam, trsctron should be applied to the limb #nd exeraxs
discontinued for the time being

It 13 not known why myositis cssificans develops 1n some cases of rmuscle
mjury and not 1n othern. As soon 18 the radiograph revesls myourts cestficans
all hopes of a fully mobile hip are at an end.

Aseptic necrons of the kead of the femr Thix 13 2 most nuportant complicr
ton. It » not known bow common 1t 1, potiibly as many s» onc m three
patients who dislocate therr up report a few years later wth a stff painful
joint, and the radsograph sbows & deformed sclerveed hesd of the femur
Death of the head  only revesled by radrographs and then only several moaths
after it hes occurred, It 1 wrse to X ray the hip every few months after the
acadent. If et any tume the articular surface of the head becomes uneven and
the heed becomes unduly dense, m theory weight bearing should bo dis-
allowed until the density 18 restored to normal, This may mean crutches for
several yeare. If weight beanng o allowed before the dead head 19 revitalised
deformity ts incvitable and this leads to & etff panfal hup Homever few
patients can afford so long e pertod of convalescence.

Tt w uncertun whether sseptic necroars can be averted by a period of 1m
roohility and relief from wesght-beanng immeduately after the secxdent. Some
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Fur 163 Dostenor dulocabon of the
¥ )hb‘l(obﬂ‘:_) before and after reducton;
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Fig IM-(-ﬁ't(') An)f:ﬂmdhbaﬂmddxhhr
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ﬁg\nummmmb:tczﬂymghxbanngm:kunnodds.od:cnth:tmcpnc
necrons 18 moTe common in patients who were not given a perod of

ency It 13 difficult to understand how immobihstion can affect the incidence
nfucpbcmcrmnnnoedndmg:mthebloodmpp}ymxhebadmmbe
done at the trme of the aerrdent. Tt 1 undersandable that dusallowing werght
beanng while the head 15 soft might reduce the amount of ulumate deformity
of the head.

Unreduced disfocation
A postenor disl of the hip of mpanied by 8 fracturc of the shaft of
the femur 1 often overlocked. Attempts a1 closed Teducthion are usually un-
succenaful. Open reductson 1 2pt to lexve a suff punful jont even if reduction
1s effected, and arthrodests may later be adwnsable

* ANTERIOR DISLOCATION OF THE HIP
Thus 1njury 1s rare. It happens w hen an abducting foree trav els up the extended
leg nmlﬁﬂfmmlhughxtﬁg 164)

The head of the femur Lies 1n front of the acetabulum. There 18 severe pan
and the patient cannot stand. The kg lies abducted and 1n extreme eversion,
o movement can be cbtained at the lup There t8 an inch of apparent length-
enng of the leg

As nth the postenior dislocation the patient 1 placed on the floor and decply
snaesthenised. The doctor stands over the pauent, flexes the knee and hop and
then sdducts the thigh while pushing it down towards the floor It s said that
redu o mponible without open op because the head
button-holes the Irgament of Bigelow

After reduction the patient remains m bed until he has regained control of
the bup joint. He 18 then allowed up wesght beanng In the absence of aseptic
TiecToats recovery i perfect. There are no other complicanons.

FRACTURES OF THE \ECh OF THE FEMUR

Fncturuc(th:nrckn{thcfcmurmmymmmonmoldpmphupeﬂlﬂy
old women. There are three vanctex: 1 Trawstrochantene This n the
commonest. The fracture may be incomplete. The hine of fracture runs
obliquely through the two trochanters. Union by bone 13 certaim. The fracture
w never impacted. 2. 1ddiction franscertical. This 1 the mast senous because
unton by bone 1s hard to achieve. The fracture 1 alwavs complete. The line of
fncnu:u;mtdxmltot}nbe:d,mdumr:malthmbormngAb—
#uction fremscercical This 1 the least common. Although the fracture 1s com-
plete 1t 13 mpacted. Lmon bn bone 1 certam The Ime of fracture 13 more
bonzoatal than vertical and runs throegh the meddle of the peck.
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To dustinguish these clintcally 13 dufficult. Every one s caused by a fall,
although the break may occur while the patient is faling and may not be
caused by mmpact with the ground. The patients are mostly okd women, bt
young men uy be vicams. In children the neck may fracture closs to the
shaft; sdult types of fracture are not seen,

*+ TRANSTROCHANTERIC FRACTURE OF THE NECK
OF THE FEMUR
Thunthemnmnutofthcﬁ:cmrunfthenc:k_n:fncmrehnem
blrquely along the intertroch 1c Ime. Often the small trochsmter 1s separ
nndoffn-dmdfngmmt(ﬁg 165) There may be no displacement in the
front radsograph and conmderable in the lateral (fig 166) Often there 19 ang-

alstion—an outward bow (fig 167) There may be communution (fig 168).

‘The pstient is unable to walk. In bed the leg lies everted and 1 short. The
shortening 18 greater than with the tramacervical fracture and may be x much
#3 an inch. This 1s the only helpful sign for datinginshing clmreally betweena
transcervical fracture and & transtrochantenc fracture. The patient 1s umable to
Luft her leg off the couch and paserve movements are pamful.

—

Fig 165 Transtrochanteric fracture of the neck of the femur
Srall trochanter separste
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Fry 166 Trmcd\mtrrmﬁiﬂuleofthcmdofd\efunur No dwplascement. The
anterior scw ls deceptive aa regarda the extent of the fracture.

Frz 167 Trenstrochentere fracture of the neck of the femur Marked angulation,
Befare and after correctnon by sleletal traction.
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Commnuted. Fragments held together

by a pin and plate. b (rghs) twelve montha leter

Tlg 168 & (lfr) Treostrochanterio fracture of the neck of the fenmur
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Reduction

Ianglmmmmonlhclegcombmcdmlhmtumlmuummducu!hcmm
dusplacement (fig 167). The smmll trochanter may remain adnft but this 18 1m-
maternl because the fragment reattaches inelf to the shaft.

Splintage

Tune sphintsge 11 pot required because there are muscles attached to both
fragments and they are sble to safeguard the fracture from harmful stresses.
S1MPLE splintage 13 needed to bold reduchon. The tendency to adduct canbe
countered by skeletal tracton. A Stemmarms pm 13 passed transversely
through the sntenor half of the tibu one nch below the tubercle. A weight of
20 b 18 needed and it must be maintained for tacive weeks. The shun holes
may get sore before the end of this trme period 1f so the pin 1 removed and
sk traction substituted or the pin 1 remserted sn mch lower down the shaft
of the tibu. Countertraction 13 provided by raming the foot end of the bed 20
inches.

Rotatron 13 sutormatically controlled by the tractwon if the Sternmann s pin
has been mserted correctly It should be honzontal when the patells » facng
the ceiling

Protection

At the end of three months the traction s removed and the patient 1 allowed
up The fracture has by this time joined but s not comsolidated, and iof the
patient takes welght before the exprry of another three months the leg adducts
at the frecture site and the patient 1 left with an inch of apparent shortening

To shorten the period of recumbency and to save hospital beds this fracture
may altermtively be treated by internal fivation A combimation of nail and
plate s needed (fig 168b) The nail passes up the neck like « Smith Peteryen s
pin and the plate 18 serewed to the lateral aspect of the shaft of the femur The
il and plate may be combned, & in the Capener \cufeld plate or separate
310 the McLaughlin plate. In the latter type the conmecting screw may come
undone or the unton may break. After a succesaful plating the patient 1 able to

£et up a8 3000 a8 he has reguned muscular control of the jont. This 1 a great
advantage,

Progmoss

muwmmcfnnmfmdm!unnnwnhhme,bm:nguhnonu
common on account of faulty reduction or falty protection (fig 169).
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**ADDUCTION TRANSCERVICAL FRACTURE OF
THE NECK OF THE FEMUR

On account of the difficulty of getting union by bone thrs is the most senous of
the fractures of the neck of the femur It happens mostly to old women and
follows a trrveal fall the patient trippmg over 2 mat 1ndoors and fallmg

The fracrure line runs through the neck just below the bead. The fracture s
alvays complete and the line of fracture 13 more vertical than horrzontal. The
positson of the central fragment is relatively unchanged, and the shaft m ex
ternally rotated, later the shaft sdducts and nides up (figs. 170 1714)

The pattent cannot stand as & rule. A glance at the foot shows that the leg 1
everted and that there 1s apparent shortemng of half en inch (g 172). The
patient cxnnot lift her leg off the bed. These signs are sufficsent for a disgnosss;
palpanon of the hip region m unnecetsary and unhelpful. Shock i elight end
thes may decerve the doctor mto taking too light & view of the imury

An X may taken of nccesarty with & partable machine and often not very
clear may be indeciuve unfess a comparison {s made with the other hrp Ever
sion 1 shown by the forebartenmg of the neck and the prommence of the
wnall trochanter Usually the hine of the fracture can be made oat.

Until recently the roatine trestment was to immobilise the Jeg m £ plaster
of parts spica. This has been unrrersally given up in favour of mterna! fratan
ever unce Smith-Petersen devised a metal splint—a three flanged neil—tiat
would prevent rotation xs well as overlep end sogulation.

It s unnally recommended that reduction should not be attempted for scvera
days to allow the patient to recover from shock and to sec orhether she fs vable.
But shock 15 almost non-exstent, and every patent is vable if treated. It
often conventent for the surgeon to delxy operating for a few deys, but itis
better for the patient to be transferred strughtawxy tv a hosprtal where there
are facilites, namely & fracture table and an X rxy apparatus in the thestre,
and for the reductron to be done within twenty four hours. There fs no need to
2e]] the patient that she 13 to undergo an operstion. It 1s sufficent to exphin
that the fracture must be set and that the sething cen only be done under
lﬂlﬁd?ﬂﬂ.ﬁnn.cttptedulmmﬂmufevmumddmmyt-o—
cmcdnthth: pation of an eperatl

:dvimngaufuﬂycpmuonmthnﬂn-ythmghcomplacdmdd
one anaesthetic, the patient 1 made comfortable quickly and the general health
13 interfered with less because the patient qurckly moves herself about 1n bed.
Tt 18 possible for & patient to feel the eame 23 she did two days prenously
although 1n the interval ahe has broken her leg travelled 1n an ambulance toa

hospital, and undergone an operation.
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ot treated. Leg short and éxtermlly rotsted.

Fig 10 Adducton type of tranacervical fracrure
neck of the fomr Succosaful ofthe
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transcermcal fracture of the neck of the
Fig 171 4 (tep) Adduction type of fracture

reduction and Yet sseptic necroais
femur b (bebors) good uc m“ﬂo -plwad_ P
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Redvction
It 18 easy under anaesthenia to reduce overlap by & pull, and eversion by tum
ing the kg m. The pull is best applied wath the hrp flexed to a right angle.
Reduction must be sccurate to enable the nail to be mserted into the very
centre of the head The rmportance of accurate reduction necds stressmg and
the surgeon must be prepared to make more than one sttempt.

If 1t has been decided to postpone operution for & fewr days skeletal traction
is applied ta the leg this renders the pauent faudy comfortable and often
reduces the fracture. If fixatson 18 to follow immedately the reduction s done
i the theatre and maintatned duning the operation by tying both legs under
traction to the foot preces of a fracture table. The patient s legs are held ox
tended, shightly abducted and rotated m. To make sure that reduction o per
fect a lateral 23 well a3 an antero-postenor radrograph s essentrl.

Splntage
Since there are nat any muscles sttached to the apital fragment there
nothing to pre\-cnt the fr-gmmu from moving constantly on onc another
Poxr splinag d. Thz 1s ol d by internal fixation
mlh-Sm:d\an-nﬂxngcdmil,de:ndnvmupthemckohhc
femur through a small incison over the outer mde of the thigh (figs. 170 171b)

Fg 172 Fr-rnmeoﬁhcmdcﬁh:frrmnnhonm:nnﬂmofdnfwc
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The head fragment iy wnall a0d 1ts greatest dameter i1 not more than one
mch,:othntowcurnmndeqmteholdonthcpmmma]fmgmcmtbcmﬂ
must be plumb 1n the centre of the head. A rgid wire s therefore first mserted,
and remserted if need bo several times until 1t penetrates the centre of the hesd,
The guide should zppear exactly to busect the aramference of the head m
two X rays taken st right angles to one another The pontion of the nail in the
neck Is of sccondary importance, slthough the nesrer it hes to the lower border
of the neck in the entero-postertor radiograph the better because the bone m
tho centre of the neck 1 cancellous and docs not gnp firmly (fig 173a). A pail
Iymg alongude the cortex 15 much more firmly held (fig 173b).

If the guide 8 dnven on into the acetmbulum st serves the addrtional purpose
of preventing the head fragment from tiltmg during the insertson of the nail

When the surgeon 13 satiafied with the posstion of the guide wire the mdl
threaded over st and dnven in. It should resch: up to but not penretrate the sr-
cular cartilage. It is better to go too far than not far encugh.

The difficulty of the operatron is to tnsert the gurde wire sccurarely Aliny
pieces of apparwtus have been devised to ensure thu, not one of which has s
far found unrversal scceptance. It is not proposed to describe any particular
method becurse the surgeon should sce the method m use beforo trying it
himself descriptions are madequste.

The posrtion of the guide wire and the final positron of the mail are checked
by tront and Isteral radiographs obtained dunng the course of the operation.

diographic facilitres are 1

No external splintage 13 used On the day after the operation the pabent is
encoureged to move the hrp and knee jomts while the doctor or the phywo-
therapst suppocts the welght of the leg The nurse may safely roll the patient
over on to her eide to attend to her back. It 1 far befter for the patient to regain
movements during the first few days because with delay there u incressog
stiffness of both knee and up

Protectron

The patient is allowed up #s soon as she can Isft her leg off the bed and rotate
1t 10 mud ur Although on crutches she Is taught to go through the normal
action of walking In theory wesght abould not be tzken on the leg for sx
months from the time of the tnjury but the patients who do well weight bexr
of thetr own accord long before this.

An‘(nylhouldbcukmmlmmthtumduhcbdmuoﬂhemﬂ,
and to detect the first wgns of sseptic necrosss. A well placed nail that begins
to back out of the head almost alwxys significs death of the head

Progrons
Thus depends to 2 birge extent on the skul] with which the nailing has been per
formed. The nail s well tolerated (fig 174) The complicatrons of the opers-
tion e few Tho operation docs not inducc shock, Mental
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Fu 171 « {top) Pagets dmeasc show
mx lines of foree m the meck of the
7medmurmur ntcknhh: ﬂm[;f"m
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Fig 174.Tnmcu'vhlﬁ1:mmufdxmdnfdxfmur
Pmned sixteen years sgo.

pneumon:a and unnary mfection which were common with the plaster metho
af firation are no longer to be feared. Age 1s no ber to operation.

The inmedmnte results of the nmling operation are magnificent. Unfortur
ately many later turn out failurcs. ‘The patient 1 up on crutches or she may b
wmgbt—barmgwbmtbﬂeulgndmlorlmddmomofpalnlnthchi}
and & radiograph shows some unpl and
Fnﬂu:cucaulcdby‘muuﬂmlﬂugmmyoﬂqflklhml_'nmnduet
faulty techmque and the surgeon Is to blame. The nail has not been driven it
the centre of the head and therefore has pot had suffy hase on th
c:pitxl[ngmmLWhmthnndxognphmgguuLhuLhcho]donthehadl
precanous the petient is kept 1n bed longer and vigorous movements are dis

The narl shppng owt Some nails do not ahuft, others are gradually extrudes
from the bone. The head of the nail should always be buned m the cortex o
the shaft,

The mexl pewetratng the jornt Ths happens when the head fragment he
softened as a result of aseptic necrons and wesght bearing m being permitted
It cannot occur without absorptton of the bone at the fracture Line—an indica
thon that borry reparr is not takung place.

Sometumes at the operation the nail 1 drrven too far If central, the nail does
Little harm even though 1t appears to project s quarter of an mch beyond the
bony ootlme of the head.
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Azeptic wecroass of the head This cause of failure 13 usually beyond the sur
gconlmnmL\"hctheﬂh:}mdugoingtodkudcudcdmmo-tcuult
the trme of the injury It 18 possible however that when the capital fragment 1
not firmly biltsed by the nail 1 at the fracrure line
mght tip the balance agarnst the survival of the head when the blood supply
was precarons. Monthly X rays should be taken to watch for the carly signs
of meptic hecrosis. The earliest clue 18 an increase in the denmty of the head as
coapared with the neck. Later irregular mdentations appear on the arcum
ference of the head i the adrograph (fig 171b) Once aseptic necross sppears
all hope of obtaming a painless mobile joint has gone 1t may be better to per
form an arthroplasty forthwith.

UNUNITED FRACTURE OF THE NECK OF THE FRMUR
Non-unlon 1 common after an adduction tramscervical fracture, The causes

are many

Faulty reduction ‘The capital fragment looks outwards and the neck frag
ment Jooks forwards, but thns forward bow would not in 1tsclf cause non-union
1f 1t did pot render 1t difheult for the nail to obtain & samafactory purchase on
the head.

Faulty sphigtage Interpal fixation offers the only hopeful method of splint
mwg the fragments, But even o, the head fragment o small and 1t i not pos-
sible 10 get the nail to penetrate more than one inch, and even that amall dist
ance 13 only possible 1f the nail hes exactly in the centre of the head, and 1t1s
dificult to place the nail in the centre of the head unles reduction has been
perfect, If the nail 1 not absolutely centrul the odds are aguinst a successful
result. The probabality 1 that either the nadl will break out of the head (which
can be seen 1n & racsograph) or the hesd fragment wll begin moving on the
nail (s condition that cannot be seen in a radiograph) and there wall be & con-
tmual shearmg stress at the site of the fracture.

Faulty protection. The line of fracture being more o leas vertieal a sheanng
foree acts on 1t whenever the patsent stands. For this reason refracture Is Lable
to happen up to the time that the fracture is consolidated, : e., thx montha from
lheAumeofthemdan

1eplic mecrosie of the kead One cannot tefl whether the vascular
tntkmdhlbcmmoﬁ,mdlxpdcncc;un?‘yunoﬂybedngw:ﬁg\
mmmymmllmzh:uwhmd&onmtyoft}whndhnukmphmﬂuw
€7t f an \ ray taken three montha after the acaident shows that the head Is
dcmcnhmthemck,d)ebudnpmb:htydmd.FmpnmcdpurpmaU

CPUC ecTos wppears before the fracture is untted 1t can be ssyumed that
union will not oceur
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Sympioms
thntberehpumrnhouldbe&nck:dduwntuiuwum:Pnnmtybeu\ucd

Poor meckancs An unumited fracture fs not necessarily panfal. Rat shorten-
mg,cvcmmnfthe}agmddwdxpp{nggmlﬂlddmthefmgmofmlhng

Strare ox the capsule The jount capsule 1 being contiuslly stretched, first
by the rndng up of the shaft at cach step and second from the tnability of the
Joint to place rtsclf 1n the pourtion of mmumal effort. In the normal poartron of
weight beanng the muscles have little work to do because the weight 1 trans-
mitted directly through the centre of the joint. With an unamted fracture of
the neck of the femur the hip 1s adducted and flexed. Great muscular effoct u
required to support the weight of the body m this pontion, one hes only to
stand oneself mith the hip slightly flexed to realise how fatiguing this 1. It wno
wonder that the muscles tire and the ligements have to bear the brunt of the
force.

Arthritis of the Jap joxt This 13 usually assoclated with, and caused by
aseptic necrosls of the bead of the femur

Treatwent
Before selecting any form of treatment tho factors contributing to the symp-
toms must be 1dennified—whether 1t be the shortenmg and the eversion, or the
deformuty of the hip or painfal Then, the radrograph s mspected
to sec whether the hesd s dexd or alive, haw much of the neck bas
absorbed how hugh the ahaft has rrsen and tho width of the fomt space

It 19 only worth while attempting to get bony unson when the head 1 alive,
when there 13 po arthritus and no hip deformuty and when there 1 sufficient
unount of neck not otherwise, Such farourable conditions exut rarely Trac-
tion 18 applied for some weeks to bring the shaft down as far a3 possible. Then
the fractured surfaces are cxpoeed and freshened and the fracture netled. Ass
result of the operatzon a head previously alrve noay dre.

When there 18 little hope of getting bony unton cperstion shoukd not be
done if the symptoms are due mmply to poor mechanics, A slight rauing of the
heel of the shoe and a stick will enable the patient to get about. It fs seldom
worth whilc ordermg a weight rebeving cahiper the relief cbtamed from pre-
venting telescoping of the shaft 13 oversbedowed by the discomfort caused by
the bucket.

When the patient s complaints are thought to be due to adducton-fexron
deformity an ostestomy often helps. Two types of osteotomy are 1o vogue: the
McMurmay and the high amesform. In the McMurray osteotomy the shaftis
divided parallel to the neck just above the sruall trochanter and the shaft n
displaced medully In the high cuneiform osteotomy = large wedge of bone s
removed from the same site. Both operstions bemdes carrectmg deformity
auxlheuppcrfngmmtmndducimdthnchmgutbelln:ohhc[mchnt
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from the verteal to the honzontal As a result telescoping s abolished and
bony repaur of the fructure may occur

When pam on movement 1 the chief complaint, the head of tho femur
should be excsed After this operation the hip is unstable and the patient
oays hus trunk over to the mde when walking The dipping gmit can be masked
to a large extent by the patient if he uses & ngid stick Many operations have
been derused to get rrd of the instability of the joint. At present, replacement of
the head of the femur with a prosthess (a procedure first populansed by
Judet) m on trial

*ABDUCTION TRANSCERVICAL FRACTURE OF THE
NECK OF THE FEMUR

Thns w the beast common of the fractures of the neck of the femur whech 13 un
fortunate because 1t 19 the eamest to treat. The line of fracture runs almost
borzeatally through the mddle of the neck. The fracture 15 alvays impacted
with alight angul and n the radiograph the fi d surfaces overlap in
the biteral half where the fracture e may b mvisible and gape slightly m the
medl balf (fig 175). The abduction angulation 13 not easy to detect unless
comparizon u made with the other hip the under surface of the neck 1s streight
oa the fractared nde, whereas 1t 1 alightly curved on the normal mde (fig 176)

The patient may be able to walk after the sccrdent. Tho posrtion of the foot
thows that there 1 o deformity and no shortening With & little encourage
ment the paticnt can Lft the leg offthe bed The radiograph comes as & surpnise.
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Fig 176 Abduchon type of tramscervical fracture of the neck of the fomur
Note: the under surface of the neck is straight mstesd of curved.

Fg 177-3) Separztion of the femomu! epiphyshs.

Mild grachual elip. b (helow), Yiow
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— Treatment

The mpaction 18 firm and should not be dusturbed The patient remaing in bed
until she has regamed control of the'hip i e. can Iift the leg off the couch and
rotate it sn mud air W eight-beanng may be started as soon as the patient gets
up provided that the abductors of the hip are strong enough to hold the leg In
abduction when the pattent stands on the leg The fracture fine being hon
zontal, 2 sheanng foroe docs not act on 1t when the pauent 1s weight beanng
and there 1 therefore no rusk of refracture The patient shoald be normal at the
end of three months.

Ahternatively the fracture may be pmned like the adduction fracture and
the patient allowed to walk rmmedntely

*SEPARATION OF THE UPPER EPIPHYSIS
OF THE FEMUR

Thus 15 not common but 13 of great importance. It occurs between the ages of
12and 13, earher m gurls than 1in boyw.

The condition differs from other separated epiphyses m two respects 1t
occurs spontaneously and the line of fracture o entirely through the ept
plryml line, It 1 due to the effect of body weight on newly formed bone of in-
safficient strength. The w eakness s presumed to follow a duturbance of endo-

aifs tung from a temporary dysfunction of the prtuitary
gland just before puberty Both hips are often affected, onc after another- the
epiphyas on the sccond side may even alip while the patient 18 1n bed under
gomg treatment for the first,

The shaft 1 externally rotated and displaced up on the epiphyms. The alip-
ping may be gradual or sudden.

GRADUAL SLIPPING

Thas 1 apt to pass unnoticed. After playing a game a child complars of slight
Pan m the hup or t the kmee and Immps. The hup joint 1 normal on examma
&on except for slight loss of mternal rotatron. The condition s often dugnosed
Basprun of the knee.

Although the phymcal signs are almost non-exsstent the radiograph 1s diag
noetic. In the antcro-posterror view there 1 widening and fuffiness of the
epiphysal e, and upward displacement of the shaft. The upward displace
ment 12 shown by the upper and lower borders of the neck (fig 1773). Normally
the upper line of the neck if followed towards the head angulates sharply at the
Junction of the neck and the head. If the epiphysts has shpped the hne con-
tmues on to the head without & step Also the eprphyns projects down below
the lower hine of the neck ss 2 sharp hook. The Lateral view taken wath the hip
8exed 10 ight angle and abducted s much as it will go 1 even more diagnos-
te (B 177b}.
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Fig 178 Bcparation of the upper femoral eprphysis. Scvers sudden sbp.

aw HARJace !
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PR
Fig 179. Fracture of the small trochanter Interval thrve moaths.
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Treatment

Reduction is not potaible becatse the separation 1s never at any ume complete,
and because there are no means of holdmg the head fragment while the shaftis
bungrmmpuhtcd.r\[ldmclnbed.onenmmdfurﬂwr-l:ppmgbymc
prevention of weight bearing A srx mch patten 13 applied to the other boot s0
dmxhuﬁcctedlcgmnpdmohhcgrmndutbepmmtmlhonu-mebu
A weight reliening caliper 18 sometimes used but the patient requires to be
watched carefully becxuse the splint often ceases to function. The ring slips
up:bmnh:mbcru.chﬁmdﬁm(herphmnolougushonamuuth:body
weight from the pelvs to the ground

If the other epiphysial ine 18 wider than normal this leg also must not bear
werght, and the patient then stays 1n bed. W eght beanng 1 not allowed until
the rediograph showe that the eprphoynul line has fused, which may take twelve
months.

Slipped epiphysis occurs at & particular age penod, mamely just before
puberty- and a3 s0on a3 puberty arrives the widened dusc raprdly narrown and
the head fuses with the shaft. It would seem adsmable m theory therefore to
hasten the sdvent of puberty by endocnne drugs. In practice they do not have
much effect.

RAPID SLIPPING

There mxy or may not have been Y symp of gradual slipp
unrecogmed of untreated. Suddenly dunng a game the child falls to the
ground with severe pam in the leg When seen 1n bed the foat » everted and
the leg appears short. The patient 13 unable to raise the leg off the bed, and
paMIVe Movements are not tolerated on sccount of pan The antero-postenior

diograph s now kable; the shaft s displaced up one inch and ex
ternally roated (fig 178).

Treatment

Reduttion u best done gradually by tractson because m apite of gross duplace-
ment the aipping may bave been gradual m which case reduction 1 not pos-
sible and attempts at manipulative replacement endanger the blood supply of
the epiphrens. Traction on the other hand will ot do any harm even when
reduction s not obtamable

Eather slun or skebetal tractron may be used. Since 2 weight of 20 Th 1 often
tecossary shedetal tracnion is preferable on account of s greater comiort.
Countertraction s applied Iry raming the foot-end of the bed. The Jeg; lies free
1 bed. \o attempt 1 made to control rotatron, the external rotation displace
ment 1 ally fled by the longrtudinal pull of the S s
pin has been mserted correatly

Reduchon by tracuon ma take several davs ‘The pull 1 then continued 32
rnamofﬁumn.&mmhuuuumuﬂbcmnmmdunﬂthccpphyn:l
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lne has fased, 1t 1 often better to fix the fragment by means of a nail, e foc «

fracture of the neck of the femur This saves several months of recumbency
Unless the neck hes been miled weight should not be taken until the radio-

graph shows that the eprphyss has fused. Premature fusion 1 invansble.

* FRACTURE OF THE LESSER TROCHANTER

Thes 1 not It occurs m schoolbays, and 13 caused by vigorous con-
truction of the paozs muscle, as for example when 2 boy

The boy falls to the ground with pain m the bup, When seen the posrtion of
the foot m bed 18 normal and there 13 not any shortening There 1 tendernem
m Scarpa ¢ trangle. Rotation of the hup s free, extension is painful. And actrve
Hexion of the thigh when mitting 1s not possible.

Since slipped femon! eprphyns 15 mnch more common at this age thy
should first be excluded when the radiograph m looked at. The separation may
not be disclosed in an ordinary antero-posterior view and 1t may be necesaary
to repest the \ my with the leg in external rotatron m arder to bring the emall
trochunter mto vrew (fig 179).

Reduction 1 not necesaary The boy remams 1n bed until he feels abit to
stand. The apopliyses always joms o1 to the shaft with bone, and there 1 never
sy permanent loss of function (fig 179L
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Fig 180 4 (tep) Fracture of the shat of the femur
\
S o ool the fomarm_baby Mamive callua.
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Fig 181 (lgft) Spral fracture of the shaft of the femmr
m a child (cewtrs) nine monthe later (rpkf) normal
for comparmon.

Fig 182. Spinl fracture of the shaft of the femmur
ma child,

Fig. 183 Panent of fig 182 being trested by skm
tracton three weeks heter
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Fractures of the Shqft qf the Femur

Fracturs of the shaft m the new -bom
SPIRAL FRACTURE OF THE SHAFT
TRANMYERSE FRACTURE OF THE BHAFT
Longrtudmal fracture of the shaft

@ FRACTURE OF THE SHAFT OF THE FEMUR
IN THE NEW BORAN
Transverse fracture of the middle of the shaft of the femur 3 2 common birth
1njury \o treatment 18 requured. The baby s muscles immobilise the fracture.
Unson 1 rapid, and an X rsy taken after two weeks shows mastive callus (fig
180a). In an \-ray taken a year later 1t u difficult to dentufy the ante of the
fracture and the leg 1 not short (fig 18cb)

*SPIRAL FRACTURE OF THE SHAFT OF THE FEMUR

This 13 common 1o young children &1 & resalt of a fall. The foacture hinc s n
long spiral extending over a quarter of the length of the shaft (fig 182) There
1 overlap and lateral shuft, and usually angulaton.

"The child refuaes 10 stand or to move the leg in bed. There is apparent
shorterung and the unnatural shape of the thigh makes it obvious that the
ferour has been broken.

Treatment

This 1s debightfully simple. Adhenive-strapping (fig 20) reachung up
m\hegrmnmhnd;gcdmm\hetkm,lmincdmthccndof!hccotmbcd,
and the foot-en  of the bed 13 stood on # kntchen char \o other splintage 13
necesary T tion reduces the overlap, and rotaton corrects 1elf when
t a ¢ pulled on Lateral shuft remans but Juckily 1t does not
matter

In thus fracture splintage 1 used to hold the ends in good alignment and pot
1o keep the bone ends still, the mncles safepuard the fracture site from harme
ful stresses. The child i encouraged to move about m hs cot, and withm two
or three weeks 1t 1s not unustal to find that he 1 Iying on hn face with the
fmu:cd\rg-ﬁnucdxot}wmdohh:cot,mthnbeummmptmgw
suand up (fig 183).
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Fig. 184 Fracture of the upper third of the femnr Reduced by skm tracton.

At the end of sx weeks the skm trection i removed, and the child m elloned
to kack about m bed. Withun a fesr days he will be found standing m hus cot.
He may then be got up without crutches or sticks. The fracture n not con-
soludated for twelve weeks, but being & sprral fracture 1t 1 not affected by
angut not o it subjected to [ stresses because the fop w free.
W eght beanng may therefare be aflowed before the fracture has consolidated.

Recovery u perfect. After repair there may still appesr to be an overlap in
the radsogreph, but cmically this w Dot obvious, Within & year all egne of
fracture have dissppeared (fig 181). The child can eatily be trested at bome.

«* TRANSVERSE FRACTURE OF THE SHAFT
OF THE FEMUR
This 12 2 common fracture in adults 23 s resnlt of a motoreyele acexdent, The
fracture 18 complete, and 3 sometimes open, The hine of fracture n transverse
bmmhuﬁmn-hon-p&cmmewmm-mmhppi
mtmdm

there 1 backard bowmg and the lower fragment b externally
npper In the upper thurd the upper fragment 1 abducted (figs. 184, 186a).
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Fix. 184. Fracture of the upper third of the fermur Reduced by skan traction.

At the end of mx weeks the skan traction 18 removed, and the chuld 1s alloned
to luck about 1n bed. Within a few days he wall be found atanding m hm cot.
He may then be got up without crutches or sucks. The fracture 13 not con-
.c.hdncdformdv:wud;bmbung -pm]fm:mmnhnotaﬁectadby

nor 1 1t sub; d to 1 stresses because the hup 18 free
\\aght bearmg may therefore be allowed before the fracture has consolidated.

1 perfect After repair there may stifl appear to be an overlap in
the radiograph but chnucally this 1s not obvious. Withun a year all signs of
fracture have dsappeared (fig 181) The child can easily be treated at home.

** TRANSVERSE FRACTURE OF THE SHAFT
OF THE FEMUR

Ths 13 a common frecture 10 adults s a result of a motorcycle accrdent. The
fracture 1 complete, and 1s sometimes open. The Line of fracture is transyerse
but there 1 often 2 short spike on onc fragment. The bones are overlapped,
there s backward boming and the lower fragment  extermally rotated on the
upper In the upper thurd the upper fragment s abducted (figs. 184, 186a).
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The position of the foot shows the eversion and the shortening The patient

cannot lift or move the leg Tt may be difficult to locate the aite of the fracture,

and as movements of the leg are painful it 1s better s s00n a3 a fracture s sus-
pected, to suspend 100 until the radiograph has been scen

First-d treatment
A fracture of the shaft of the femur causes great shock, which may be fatal.
The shock 13 brought about mostly by the pain caused by the movement of the
uncontrolled bone-ends, and it is better to splint the fracture before the patient
s moved. A Thomas s bed kneo splint 18 1nvaluable for this purpose (fig 185)-
The nng 15 slpped over the man & shoe, and the plint 1s threaded up the

Fig 18s F‘un-ndtxﬁmtbifl‘mm-crpumu(myﬁmm
of the kg the snkle.

thigh a4 far a8 1t wll go An essstant all the tme » gnpping the ankle and
pulling m the Ime of the leg If 2 metal skewer m available this 1s passed trans-
versely through the shoe just below the man s heel after two holes have been
cut in the leather While the leg 18 still being pulled on, two stnngs from the
ftwo ends of the akewer are tied tightly to the end of the splint. If & skewer 18
oot to hand a figure-of-erght bandage 18 wound round the ankle and the two
ends of the bandage left frec to be pulled down and tied to the end of the

Thomss s splint. Morphea 18 given and the patient is kept warm while he
watlng for the ambulance to armve,

Reduction
A trangrense fracture can somenimes be made to hutch by the sngulaion method,
Thl:fﬂmumthlrp‘ymguhlcd,thccnd:mph:cdmcmuc!mdtheleg
1 srmrghtened. Red 1 then d by tractron. If the posttion m not
stable reduction is obtamed gradually by traction (fig 186a).

Spipstape
Punr splintsge 11 not required. The muscles protest the site of the fracture
from harmfal stresscs and also cause the two bone ends to press agamst one
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Fig 184 Fracture of the upper third of the fermir Reduced by akm traction.

At the end of mx weeka the sk traction s removed, and the child s allowed
to Inck about 1n bed Withuin a few dxys he will be found standing in his cot.
He may then be got up without crutches of sticks. The fracture is not con
whdxtcdfortw‘drtwcth.butbcmgllptﬂl[nmmhunatlﬁ'ectcdby

nor 1 1t sub; tional stresses because the hip 1s free.
Wc:ght banngmxytherdmbelﬂu‘vd before the fracture has consolidated.

Recorery 1 perfect. After repawr there may still appear to bo an overlap 1n
the radiograph, but climally thms 1s not obvious. Within a year all mgns of
fracture have dsappeared (fig 181). The child can easily be treated at home.,

** TRANSVERSE FRACTURE OF THE SHAFT
OF THE FEMUR

This 12 & common fracture 1n 2dnlis a3 2 result of 2 motorcyele sccident. The
fracture 1 complete, and 1s sometimes open. The liro of fracture s transverse
but there 1 often a short epike on onc fragment. The bones are overlapped,
there 3 backward bowing and the lower fragment 1 externally rotated on the
upper In the upper third the upper fragment 13 abducted (figs. 184, 186a).



FRACTURES OF THE SHAFT OF THE FEMUR 267

The positron of the foot shows the eversion and the shortenmg The patient
cannot lift oc move the leg It may be dufficult to locate the site of the fracture,
and as movements of the leg are panful it 1s better a8 soon a3 x fracture ts sus-
pected, to suspend exammanon until the radsograph has been seen.

First-aid treatment
A fracture of the shaft of the femur causes great shock, which may be fatal.
The shock 15 brought about mostly by the pain caused by the movement of the
uneontrolled bone-ends, and 1t i better to splint the fracture before the patent
ts moved. A Thomas s bed-knee splint 13 mrvaluable for the purpose (fig 185).
The ring 1 shpped over the man s shoe, and the sphnt 13 threaded up the

Fig 185 memmmmm-wmdmyﬁmm
of the leg above the ankle.

thigh a3 far a3 1t will go An asaistant all the ime 18 grrppmg the ankle and
pullmg 11 the line of the leg 1f 2 metal skewer 1 avaitable thus 13 passed trans-
verscly through the shoe just below the man s heel after two holes have been
cut in the leather While the Jeg 18 still being pulled on, two strings from the
two ends of the skewer are tied tightly to the end of the splnt. If a skewer is
not to hand a figure-of-esght bandage 13 wound round the ankle and the two
«nds of the bandage left free 1o be palled dovn and ted to the end of the
Thomzs s splmt. Morphee 18 grven and the pruent 1s kept warm while he 1
wutmg for the ambulance to srmve.

Reduction

A fracture can be made to hitch by the angulation method
Tbefngﬂ)mumlhuplyulgulnad,thcmdamphccdmmnmclmdthckg
 strghtened. Reduction i then maintained by traction. If the posttion m not
stable reduction 15 obtaned gradually by traction (fig 186a).

Spimtoge

Pone sphintage is not required. ‘The muscles protect the site of the fracture
from harmeul strewses and also cause the two bons ends to press sgaunst one
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Fig 184. Fracture of the upper third of the femur Reduced by skm tracton,

At the end of mx weeks the skin trectson is removed, and the child is allowed
1o kick about 1n bed. Within & few days he will be found standing in his cot.
He may then be got up without crutches or sticks. The fracture m not con-
.ahdntdfortwcln-cch,butbcmgnrpuﬂfnmmnumxlﬂ'cdcdby

lation, nor s 1t sub dtor 1 stresses because the hip 1s free.
Weaght banngmxythcrefmbcnﬂawcdbefmdxfncmmhxmmohdnud.

Recovery 1 perfect. After repair there may stll appesr to be an overhip m
the radsograph, but clmcally this 18 not obvious, Within a year all signs of
fracture have disappeared (fig 181). The child can casily be treated st home,

* TRANSVERSE FRACTURE OF THE SHAFT
OF THE FEMUR
‘Thrs 13 a common frecture m adults as a result of & motorcycle scadent. The
fracture 13 complete, and 13 sometimes open. The line of fracture 13 transverse
but there 1 often a short spike on onc fregment. The bones are overlapped,
there 8 backward bowing and the lower fragment 18 externally rotated on the
upper In the upper third the upper fragment fs abducted (figs. 184, 186e).
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The pontron of the foot shows the evermon and the shortenmg The patient

cannot Lift or move the keg It may be difficult to locato the mito of the fracture,

and 3 movements of the leg are painful it 1s better 2 soon as a fracture is sus-
pected, to suspend examination until the rediograph has been seen.

First-aid treatment
A fracture of the shaft of the femur causes great shock, which may be fatal
"The shock 18 brought about mostly by the parn caused by the movement of the
uncontrolled bone-ends, and 1t 1s better to splint the fracture before the patient
mmoved. A Thomas s bed-knee splmt 18 mvatuable for this purpase (fig 185)
The nng 1 slipped over the man s shoe, and the sphnt 1 threaded up the

Fig 135 Firt-md trestment by & Thomas s splmt of any fracture
c-lt_bnlegngartﬂnmkk.

thigh aa far 28 1t will go. An assistant all the tme 18 gripping the ankle and
pulling in the line of the leg If a metal skewer 13 available this ts passed trans-
versely through the shoe just below the man » heel after two holes havo been
ot 10 the leather While the leg 1 still bemng pulled on, two stnngs from the
two ends of the skewer are tied tightly to the end of the splmt. If 2 skewer is
not to hund a figure-of-eight bandage 18 wound round the ankle and the two
ends of the bandage left free to be pulled down and tied to the end of the

Thomas s splint. Morphu 1 grven and the patient 1 kept warm while he 1
waiting for the ambulance to arrve.

Reduction

A trans erve fracture can sometimes be made to hitch by the angulation method
The fragments are sharply sngulated, the ends arc placed 1n contect and the leg
setphtened Reduction 1 then mantained by tracton. If the poition 18 not
stable reductron 1 cbtamed gradually by traction (fig 186a)

Splmtage

PUlllp\mugchnotmquucd.'Ihemmda protect the site of the fracture
fmﬂ!hrmfulmcnamdnbouuscthetwobonccmk!oprmqnmm
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E
|

Fmdd,. third of the femur tren
Fg %”) m),fmx‘u:i:lﬁrrtbcmjury patsenit Lifting
leg and bendmng ber knee.
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another S1atrLE spl 1s needed to in al Skeletal trachon
angwers all the requirements. A Steinmann s pin is passed transvensely through
the antenor half of the tibla ane mch below the tubercle. The tibu 13 chosen
rather than the femur because transfirang the ferus interferes with the acton
of the thigh muscles. Cords from the ends of the Steinmann s pin are passed
over pulleys freed to the end of the bed. If the bone ends are flush 2 20 b
weight » sufficent- if not, 30 Ibs. or more may be necessary to distract the
bones suffictently to allow them to come end to-end. Countertraction 1s af
forded by ramung the foot end of the bed the amount of rase is regulated so
that the patrent slips nerther up nor dowm the bed (fig 186). A good workuing
rule is to raise the end of the bed one inch for every b weight

The leg Lics free on the bed It 1s customary to cradle the leg in a Thomaa s
splint, bat thes is unnecessary and the panent 1s more comfortable without this
splint. A pillow mx placed lengthwise under the leg- thes hifts the heel off the bed
and allows the kaee to flex a Iittle.

If the skin holes where the pin emerges get sore the pin must be removed
1nd u new pin mserted lower down. If the pull on the two cords 13 not equal
and not exactly parallel 1o the leg the pin tends to sinft mdeways 1n the bone
and the akin holes get sore. Careful attention to the directron of the pull of the
cords and sealing the skin holes with collodion allows skelersl traction to
remmain on for the whole of the tume,

There 1 no fear of a dropped foot and the foot need not be supported. A
cradle should be used to keep the bed clothes from presaing on the toes,

The tendency for the femur to bow backwards has to be remembered. Trac
tion gets rid of the sctual backward bow but this m not enough, for the normal
femmr is bowed forwards and this forward bow shoald be restored A aling erx
inches wide 1s passed under the thugh at the upper end of the lower fragment
(it must not be too hugh otherwise 1t scts on the upper fregment) and cords
fmmmfmrmcﬂmpmcdtonnngiemfd,wh}chpanumtrlpullq
fxed directly overhead. A wesght of 5 to 10 Ibs. 18 sufficient to restore the
normal anterior bow Rotation corrects itself The longitudinal muscles
‘hmFuucdupmmmrlﬂytﬁ:thclhonmwuncbctmLhcuongm
nd Insertron, and this places the ends of the bones in correct smal
‘Egmnmcnt.

cxsentials of splintage are thercfore longitudinal tracton, and = pillow
h\gthr:pm\dnt}nlcg. e P
A rope for the patient 10 rarse humself 15 suspended above the bed. Withm a
few days the panent has leamnt, 1f ho has been taught, the knack of Lfting hus
trunk of the bed, keeping hus hip extended at the same tme (fig 187c) The
Patient can also pull humself up the bed by bending the other knee and digging
the heel muo the bed, at the same time hfting hus trunk free of the bed by aul
g 0n the overhead rope It 18 never necessary for the weights to be Lifted and
'-htmmummmdlgummtufmng\ndnbem_
Tb“”dimrybol'pmlbcduundmv.hm 1 Two half
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eckt and twchewetln
Fg 18 a(tep) Oblique fracture of the shaft of the ferur sxw e
sfeer myury & (befor) hrng m bed at rost; ¢ (eppenits], pathent bfting buttocks
bl gﬂtbtbtd,l:ftm(lmle(.n:dbmtfml}dih\a.
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replace the usual single mattrese, and fracture boards replice the ususl sprng.
When the lower mattress and the undertyrog fracture boards are removed the
patient ba able to bend hrs knee to 2 nght angle,

Treatwsent of the toft parts
A physiotheraprst is Indispensable. And if sbe knows little about masssge, o0
much the better Her task 11 three-fold. to make the patient move fully all hn
free joints; to make him hft hus kg and to make hum bend his knee.

It 15 most 1mportant to get the patient to contract fus thigh muscles. The
physotherapist usually concentrates on the quadnceps and the pauent 1 told
to contract his quadrrceps  Ths s double dutch to him. He should be tokd
scnething he understands: he should bo exhorted and bulhed to lifs hus kg off
the bed. A good physotherapust will persuade & patrent with a fractare of the
shait of tho femur to lift his leg off the bed within & fortnight of the scadent.
At first when the patient lifts the leg the femur bows forwards in s ugly
manner- thes 13 all to the good because 1t counterscts the natura! tendency for
the broken femur to bow backward. At the end of about two weeks ar 1 soon
3 the patient can Lft hu leg wath the knee extended, the Jower fracture boards
are removed end the bower half of the mattress [s let down from tme to trme.
The patient can then bend hus knee (fige. 187¢, 188).

A portable % ray i of sdvantage. It value lics not so rmuch in demonstrating
slignment for th can be sssesscd clintcally but in showing whether the bone
1 being overpulled. If the bone ends are separated by the traction repeur will
be by fibrous nssue and pot by bone. The least posible amount of traction
should be used, and 1t ts usual to drop from 20 [be. to 10 Ibe. at the end of s:x
wecks,

Thw!mlelppzntmhmnplchvethelﬁathokglhouldbclmpcdcd
daily and the and ded The patient s soon
cumfonxhlcmddlcmwuntmdnguuroftbemmdecmmﬁiommlfcw
weeks 1 astonushing

Any complunt should be investigated. The three common causes of dis-
comfost are soreness at the back of the heel, hyperextension of the knee, and
sore pin holes.

Protection
Urion eannot be expected under twelve weeka, Thus is a long time, and most
cases of non nnion of the femur erise because euffictent ime s not allowed for
stege IT of treatment.

At the end of torelve weeks the sling under the thigh s removed and the
welghts are lifted and placed on the bed. For s week or two the patient lies frec
1n bed. If the redwgraph shows good enshesthung callus and the patient 13
comfortable, the Steinmann s pin 1 withdrawn and the patient 1 got up But
weight beanng 13 not permutted for snother twelve weeks, making mx
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Fig. 188, Spinl fracture of the shaft of the femur Pstent exercoing hu knee
seven weeks after the fjury

manths from the time of the scadent. Consolidation cammot be expected before
thu,

W exght-beanng can be prevented by & weight reliening caliper This s 2
‘Thomas s bed knce splint, the ends of which have been cut off turned inat
rght angles and fitted into sockets in the heel of the shoe. As asplintit s
unrelnble, The ring has to fit eccurately otherwise it dips up above the tuber
schu and coases to shortcirouit the weight. Even when the splint is effictent
at the time the patrent leaves the hosprtal the ring may have shipped up before
be 18 seen agam_ Moreover by keeping the patient » knee strarght 1t prevents
him from walkdng properly It 1s better to rely on crutches and not to put any
welght on the leg The patient 1s taught to go through the actions of normal
walking without taking any weight through theleg

In the fifth month from the sccadent the patient 1 encouraged to take weaght
ontheleg It several weeks before he can balance on the leg

Treatment by mrternal fixation
The treatment outimed above 13 safe but the patient has to spend a long ime
10 bed, and surgeons have tried to shorten the peniod of recumbency by platng
the femur A plate however 1 not strong encugh to allow the patient to take
wesght on the leg and when the patient docs start weight beanng the plate often
breaks (fg 190). A long intramedullary nail introduced by hintscher at the
begpnning of the 1939745 war has revolitionired the trestment of a transverse
fracture of the shaft of the femur The naul, which 18 almost 28 long as the shaft
of the femur 11 dniven through the great trochanter down mside the shaft (fig
189). The site of the fracture usually needs cxposing so that the two ends of
the shaft can be brought into appositien before the nail is dirven home. After
the operation the leg lies free in bed. As soon #1 the prtent has guned muse
ubsr control over the leg (#8 soon 23 be can it the keg off the bed wath the knee
T

XX
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strught) be 1 allowed up weight beanng The sdvantages of early ambulation
and early unrestricted knee movement make this techmque one of the most
valuable of the recent advances in the treatment of fractures

Compheations
Malixion. Overlap Is not serrous and cm be compenzated 1f necessary by 2
rased heel. Severe backward bowing makes mtting uncomfortable and by
throwing the line of the weight in front of the knee puts a hyperextenson
strun on that jomnt.

Delayed wuom. This s because spt is not d long
cnoughmdwnghtbmmgulﬂmdmam'ﬂnfwhleummrdmu:u
inndrously and the femur bows outward (fig rgo). Then at cvery step the
patient takes, the bonc linges at the mite of fracture, and the delayed union
passes on to non-umon. It should be emphastsed that although taking weight
on a strught bone 1 the best incentive to bony umon taking weight on & bent
bomuthebatwtyofgrmngﬁbmunm

uman and non union are trested in the ;ame way namely by
d\enuerdonah}{ﬁntwhcrmﬂmdwnght beaning on the strught femur
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Stiff kner Btuffness of the knee s the bugbear after & fracture of the shaft of
the femur It can be avoided by purposive acuvity of the leg while the pstient
18 m bed., The knee should bend to a nght angle by the trme the patient gets up
1f the thigh muscles are sllowed to remain inactive while the patient 1 in bed
flemon will be long 10 returning and 1n spite of vigorous stretchung under
amaesthesu the ultimate range of movernent may not exceed 45 degrees.

Traxsportation of & patient itk a fractured feweur

Apart from the three comphications of an open wound, severe loss of blood,
and shock, there 18 in warttme the additsonal complication that the soldier will
probably have to pass through one or more centres before he becomes station

ary For transporting # man with a fractured ferur nothing better hes been
found than the ‘Tobruk splint The foundstion of the Tobruk splint i &
Thorata # bed-knee splmt. The Thomas s aplint is used as 1t was origmally
dengned to be used wuth fixed traction and fixed countertraction In addition,
a aircuhar plaster v wound round the leg and the Thomas s splint, and moulded
to both. The phster holds the upper end of the Thomas s forwards on the

::Il llsx((ld!ll‘ﬂrmo(ﬁa 1804 and b twch monthe after the by
W tgo nrh).\an-wumu(nfncturzn(tbclhlhuﬂh:fm
}ndbtrntfm:dbylplnitrl‘pu.phﬂfqﬁndgﬂﬂk‘ *hich
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thigh 0 that the ring cannot slip up beyand the tuber 1schii; 1t also cradles the
leg so that 1t 1s ymmobile wrthm the Thomas s splmt.

On the man s arrrval at a statranary hosprtal the Tobruk splmtage may be
contmued or it may be replaced by one of the two standard methoda deseribed
above.

“* LONGITUDINAL FRACTURE OF THE SHAFT
OF THE FEMUR

‘Thus is not common. It occurs 1n adults w bo fall from a herght. Multrple long
mdmalfncmrehnunmupmddavmthclhaﬁscmtoflhaemlhnpk
cracks without dupl. plete and form long spikes whrch
lepnﬂeﬁmndwmundn&%uoﬁmvnyhnlednpmmmwgh
the fracture looks alarming 1n the radiograph 1t 1s often easy to treat,

When the fracture 18 complete trestment does not differ from the trachen
method used for a transverse fracture, with the exception that one of the spikes
may have penctrated the quadneeps muscle or the capsule of the knee jount,
Trectron restares the bone to 1ts normal length but leaves behind a deteched
spike still embedded 1n muscle or jomt, and open operation may be necessary
to extneatest.

Longitudinal fractures sre not surtable for intramedullary miling sunce the
stability of the bone has been lost over a conuderable area. For the same resson
repaar takes lopger than with the smple transverse fracture.

On the other hand when the fracture 19 mcomplete repeir 1 rapid, and
delayed unron snd non umson do not occur It 13 a fnendly fractare to treat.
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191 & {{eft) Supracondylar fracture of the shaft of the femur b (right) six moaths later

Fug
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thigh so that the nng cannot slip up beyond the tuber 1achii, it also cradles the
leg 3o that 1t 18 Immobile within the Thomas s sphnt.

On the man s arnval st a statronary hospital the Tobruk sphntage may be
continued or 1t may be replaced by one of the two standard methods described
above.

¢+ LONGITUDINAL FRACTURE OF THE BHAFT
OF THE FEMUR

Thus 1» not common. It occurs in adults who fall from 2 helght. Multple loog-
tadmnal fracture lines run up and down the shaft. Some of theso arc simple
cracks without despl some are complete md form long apikes which
separate from the mam shaft. There is often very little displacement. Although
the fracture looks alarming 1n the radiograph it 1 often easy to treat.

When the fracture is complete treatment does pot differ from the tractron
moethod used for a transverse frecture, with the exceptron that one of the spikes
may have penetrated the qurdriceps muscle or the capsule of the kneo font.
Traction restores the bone to Its normal length but leaves behund 2 detached
spike still embedded 1n murscle or jount and open operatron muy be necestary
to extricate it.

Longitudmal fractures are not smtable for intramedullary nnling aince the
stability of the bone hes been lost over s considerable area, For the same resson
repair takes longer than with the simple transverse fracture.

On the other hand when the fracture 1s incomplete repsir s raped, and
delxyed union and non union do not occur It 13 a friendly fracture to treat.
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Fig 191 & (left) Suprecondylar fracture of the ahaft of the femmur b (right) sox months later
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thigh so that the ring cannot slip up beyond the tuber ischii 1t also cradles the
Leg 30 that it 13 smmobile within the Thomas » aplmt.

On the man s amival at 2 stationary hospital the Tobruk splintage may be
continued or 1t may be repleced by one of the tvo standard methods described
zbove,

** LONGITUDINAL FRACTURE OF THE SHAFT
OF THE FEMUR

‘This 1s not common. It oceurs m adults who falt from a beight, Mutapte loogi-
mdmalfncmmhnamnupmddawnthcahzfnSamcc{thuemlmpk
cracks without dupl. lete and form long spikes which
npumcfmmthnmdunhxﬁ.%euoﬁmmyhtﬂeduphcunmmw
tho fracture looks slarming in the radiograph it is often easy to treat,

When the fracture s complete treatment does not differ from the traction
method used for a transverse fracture, with the exception that one of the spikes
may have penetrated the quedriceps muscle or the capsule of the knee jomt.
Traction restores the bono to its normal length but Jesves behind & detached
spike still embedded in muscle or joint, and open operation may be necemary
to extricste it

Longitudmal frectures are not sustable for intramedullary nailing since the
stability of the bono hex been Jost over 2 considerable aren. For the same reason
repair takes Jonger than with the umple transverse fracture,

On the other hand when the fracture 13 Incomplete repar is raprd, and
delayed unson and non umon do pot occur It 1 a friendly fracture to treat.
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Injuries around the Knee

FRACTURNS OF THE FEMORAL AND TIBIAL CONDYLI$
Avulsion of the tibul tubercle

Dmlocation of the knee

Dislocatson of the patefla

Fracture of the tibial spme

FRACTURIS OF THE PATEILLA

* FRACTURES OF THE FEMORAL AND
TIBIAL CONDYLES

There ere many anatomical varieties and they are caused in different ways but
they are grouped together because they can only be dmtingunhed by radio-
grophs and they can all be satnfactorily treated by the same method, namely &
combuation of skeletal traction and actrve movement of the knee.

The knee 13 swollen and may be deformed. It 18 obvious that there has been
a severe injury but usually the swelling makes exact dugnoss difficutt. For
the comfort of the patient 1o further examination should be made until aftera
radsograph has been seen.

- — L

Figz 1936 Range of movement t etre manths leter
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Fig 193 T-shapod fracture of the fernur into the knee Joint.

Fig. 1934 Fracture of & femoral condyle
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Injuries around the Knee

FRACTURES OF THE FRMOBAL AWD TIRIAL CONDYLES

YRACTURES OF THE PATELLA

* FRACTURES OF THE FEMORAL AND
TIBIAL CONDYLES

‘There are many anatormical vancties and they are arused 1n different ways but
they are grouped together because they can only be dutingunhed by radio-
graphs and they ean all be satisfactorily trested by the same method, namely a
combinatson of akeletal traction and actave movement of the kuee.

The knee 1 swollen and may be deformed. It 13 obvious that there bas been
2 severe injury but umnlly the swelling makes exact dugnouns difficalt. For
the comfort of the patient no further examination should be made until after a
radiograph has been seen.

N S

y &
L

Fix 1930 Rangr of mavement twelve months lter

—
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Fig 192. T-shaped fracturs of the fermr mto the koeo yomt.

-

Fig. 1936. Fracture of & femonl condsle.
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Injuries around the Knee

FNACTURES OF THX FEMORAL AND TIBIAL CONDYLESM
Avuteon of the tibéal tubercle

FRACTURES OF THE PATELLA

+ FRACTURES OF THE FEMORAL AND
TIBIAL CONDYLES

There are many snatormeal varieties and they are caused 1n different waya, but
they sre grouped together becune they can only be dutinguished by ndio-
grephs and they can afl be sausfactorily treated by the same method, namely «
combmation of akeletal traction and active movement of the knee.

The knee n swollen and may be deformed. It Is obvious that there has been
a severe mpury  but usually the swelling makes exact diagnoss difficult. For
the comfort of the patient no further exsmimation should be made until aftera
radiograph has been seen.

Fig 1935 Renge of morement tw ebve months later
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Fig lua(mp) Fracture of the fernonl condy be % ith subluzation of the knee:
b (belor), patsent exerclsing the knee* ¢ (ses opposite page).
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SUPRACONDYLAR FRACTURE OF TIIE FEMUR

This s caused by & direct blow just abov ¢ the knee. The fracture Line 18 trans-
\erse, two or three inches ebove the joint, Usualfy duplacement 1s small (fig
191). Occanonally howes er the lower fragment rotates back and the shaft over
hes it 10 front Although not commeon thrs is an rmportant fracture, first be-
canse when there 13 overlap the popliteal v easels are pressed upon by the lower
fragment and the leg may become gangrenous, and sccond on account of the
difficulty of reduction. Open reduction s sometimes necessary Once reduced
the fracture is stable and can be treated 1n the routine way from then on (scc
page 287)-

T SHAPED FRACTURE OF THE FEMUR INTO THE KNEE JOINT

Ths 18 an uncommon fracture met with 1n aduits who have fallen on to a bent
Imee. There s a transverse fracture a few inches up from the jomt, and a vertical
sphit roms up between the condyles to join 1t (fig 192). At the transverse frac
ture the fragments are end-on, although there may be angulstion and a shrft 1n
one or more plancs. The condyles may be separnted by a gap and one condyle
I often duplaced upon the other For treatment, see page 287

FRACTORE OF THE FEMORAL CONDYLE

When a leg 1 struck on the outer mde and the knee forced mto valgus, the
hteral condyle of the tibia usually bears the brunt of the force and breaks,

Fiz. 194¢ Range of ficwon obtamed. Ths was all she had before the
ﬁmmd:hudmm&h‘dfoum,dmmodmdﬂ:mpm
wme wide.
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occasionally the lateral condyle of the femur breaks 1nstead. The femonal con-
dyle may be duplaced laterally and outwards, taking with it the tibus, so that
the jomt 15 subluxated (fig 194) Traction on the leg reduces subluxation and
the femoral condvle falls back into posrtson. For further treatment, see page
287
FRACTURE SEFARATION OF THE LOWER EPIPHYMIN OF TIE FEMUR
There 13 an anctent and a modern version of this injury Formerly aboy nding
onthcb:ckohubaughthufoo(mthelpokuohww'l‘hgkntehypcr
ded, the epiphyss tetedy from the shaft and then shufted

buckwd:mdprmedonzhepophtmlvwchlfmducuonwudchyedﬁrn
vras a nsk of gangrene. Reduction was obtatned by pulling in the directon of
the shaft of the femur whilo the knec was bent to a nght angle. This myury
seldom seen now

In the modern version an adolescent myures his knee at football The frac-
ture fine parses partly through the growth disc and partly through the meta-
physs. Except for a medis! or a lateral hinge dusplacement 1 shight.

Reductrom
Duplacement 13 esnly redoced by mampulstion,

Splontage
Although this myury can be treated 1n the routme way by akeletal traction, 1t s
equally well trested 1o a plaster-of pans cast. The plaster holds the leg In
correct alignment. It reaches from below the gron to pust above the ankle, The
cast 18 kept on for sx weeks. Thereafter the patrent gradually reguns full
movement by ordinary use of the kg Jubsequent interference with growth 1s
rare.

INFRACONDYLAR FRALTURE OF THE TINIA

Tho 18 not a common fracture. It 18 caused by 2 blow on the apper part of
the keg. The tibus fractures transversely two inches befom the knee jolat and
lhcﬁ.buhhruhnth:nmtlwd.TTmmqbelhghtmcnhhzftbutthﬂeﬁ
not any overlap or rotation, the [ pal Lation which
unybemmydummsk&culmcuoucmmynxuhdun but should it
fail to do #o the leg 18 manspulated and put into plaster reaching from the
muddle of the thigh to behnd the heads of the metatarsala. It s important to
correct angulation. If the patient 13 left with & backward bow the knee hyper
extends afterwards and strun s put on the postertor ligament of the kneer
worse atill 1f he 13 left with an outward bow for then genu varum occurs and
this 15 yrvansbly followed by severe osteparthntss of the knee jorat.




INJURILES AROUND THE KN\FL

28)

\
I
. S
: -
Fx 195 @ (top) T-ahaped fracture of the tibm into the knee jount.
Stx weeks interval & (befor:) four months after the igury
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me%a(lq?)FmdLbehmﬂcuﬂykuf:beﬂbh.lﬂﬁc lacement,
b (riphs) mmalnmrmmtud-:mdohmdludhp

Fug 197 « Fracture of the Iatera] condyle of the tihéa,
Genn valgum corrected by traction.
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};""97 § (top), Patient liftmyg his leg and bending hus knee at the end

U0 days; ¢ (hakow) three monthe after the mpury ¢ ho was about to
retum to work se & Loadon bus drrver

18%
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et

Fig. 198 -(l{l),l-‘ncnmnﬁhelntnlundykoh}mﬁbn
C I b (riphe) ity and range of

T SHAPED FRACTURE OF THE SMAFT OF THE TIBIA INTO THE KNEE
JOINT

Ths fracture 15 met with m adults when a longitudimal force travels up the leg
The usnl hstory 1 a fall from a height. The shaft of the tiba s daven up
between the condyles like a wedge and both tuberosities are split off (g 195).
The fragments may splry out and the shaft nde up between them. Skeletal
traction brings sbout an i For further tr scc page
287

FRACTURL OF THE LATERAL CONDYLE OF THE TIBIA

Thus 1 & common fracture 1n women and men past muddle age. In the belief
that the patient was usually knocked dow n by 1 car this fracture has been called
the bumper fracture. Actually 1t ts just as common {or the patient to say that
she shpped and fell while in her own home.

Three ! vancties are di hed. () The fibula remains intact
and the condyle of the tibm splits vertically and the lateral portion 18 shufted or
hinged outwards (fig 196a) (5) The neck of the fibula also breaks, and the
split-off fragment of hateral condyle 13 dispheced downwards wnth its erthculsr




the knee and the kex
1 e e ke stalht. Hine
surface unharmed (fg 1971) (¢) The neck of the fibula remains 1otect and the
articular surface of the lateral condyle m pulped (fig 198a).

Reduction of any displacement is difficult except at an open operstron and it
18 tmponsible if the articular platform has been comminuted. Luckily expen
ence has shown that 1n most cases the duspl may be disregarded. When
treated by the routine method the patient reguins full movement of the knee
(6g 198b) The knee unully exhibits a slight amount of genu valgum but this
does not cause any disability snd the yount, which at the time of the scadent
could be hinged outwards, 13 quite stable. For treatment, see below

Treatmext of afl fractures of the femoral and tibial comdyles

They an all be treated in the same way by 1 combination of skeletal tracnon
and active movements of the knee. The traction reduces any displacement and
maintans the reduction, and makes the patient comfortable Eacly active move
ments push back into place any piece of bone that projects above the articular
platform and ensures that the opposing articular surfaces shall be congruous

A Steinmann & pin 1 dnven transversely through the antenor half of the
ubua, erther 1n the usual spot—one inch below the tubercle of the tibu (g
199)—or 1n the case of a tibal fracture, low er in the tibu (fig 197) or through
the body of the os calax. A pull of 10 Ibs. is sufficient, and the foot-end of the
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Fig 201 Dniocation of the patefls.
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bed 13 rarsed 10 inches to supply countertraction. The leg s eradled on a pullow
placed lengthwise, The pillow holds the knec m shight flexton, which s the
posmono{cumfon,mdnuathclcgnot}utthehccldocxmtpru-mtodnc
bed

Tbephynothﬂ:pmgmtowofkoumed:y-h:rthe-cudmnHerjobum
bced‘nld'lcpltlm(mcmhnlnklgumlnnd!oe)mntl,lndmgnhmmllft
hnl:goﬂ'lh:btdwththckncemmghx,mdmgﬂhlmmbmdfmknce_:\n
ordmary bed 1 used except that the mattress 13 m two halves and the bed
spring 1 replaced by fracture boards, When the fracture boards are removed
from the lower half of the bed and the mattress 1 let down the paticnt 13 able
to bend hus knee to 2 night angle (fig 194b).

When there has been no displacement and when there 15 no lateral wobble
tracton 18 not needed. In other cases traction 1 usually retained for sox weeks.
As 300n a3 the traction has been discarded the patient 1s got up and taught to
walk, at first on crutches. Most of the patents gain full movement at the knee
and are walkmg normally within three months of the acaident.

* ANULSION OF THE TIBIAL TUBERCLE
‘Tha happens to a young child. In the sdult the hgamentum patellac ruptures
nstead. The Lgamentum patellae 1s attached to the shaft of the tibm by mesns
of n apophyss. Thus may be a separate prece of bone or a tongue-like exten
sion dovwnwards of the epiphyms of the tibu. When the quadniceps 18 strongly
put mto action while the knee m bemng foreibly bent, either the spophyss 13
svubied or the whole of the epiphyss 13 tilted upwarda, This type of acaadent

happens when a person tmes to save humelf from overbalanaing
Thus injury 15 an excephon to the general rule since 1t 18 better treated 1n
plaster than by skeletal traction. A complete separation comparahle to that at

the lower end of the femur does not occur

Often there 13 no dusplacernent of the apophysss, and the hustory of trauma 1s
vague. The condrhon i then known as Schl s discase or hond

**DISLOCATION OF THE KNEE JOINT
Depite the apparent msecunity of the jouwt dulocaton of the knee 1 not
comman. It i caused by grest viokence, and the tibia may be duplaced 1 any
direction (fig 200). Sometimes the poplital vessels are severely damaged and
rmmediste smputation 1 necessary ‘Temporary parens of the lateral popliteal

nene b common,

Treatment
Reduction a3 1 rule presents no problems, although inclusion of a portson of
the medial lateral | open red Thus 18

likely to have when there uppears on palpation to be nothing be-
mtcnlhc:hnlndtheundcdpngbonu‘Ad\mugeuukmoflhcopatuon
u
reo
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to sewr back the tom bigament. After.reductron the knee is rmmmeobilmed-at sbout
170 degrecs in & plaiter cast whuch extends from the top of the thigh.to behmid
the heads of the metatarmls. The panent b aflowed to bear weighit 23 s00n 2
he can bit ha leg off the bed. He 18 taught to walk naturelly xad # not alloded
to pivot on hus heel, It i exsential for the flexors and cxtensons of the knee to
contract and refax 1o succession at exch step 10 walkmg- they prevents loss of
extensibihity of muscles, ahuch 1 the mamn cause of jons stiffncas after 1m-
rnobilsation.

After sx yweeks the arcular plaster 1 removed and e plaster gutter holding
the knee struight and in full extenion 1s substituted. Thes s worn while the
patient 18 wesght-bearing until the muscles have regamed sufficrent atrength o
stabilse the knee. Muscle power 13 restored by faredum and exercises, for
which the sphnt 18 temporarily removed.

A dulocation of the knes can be equally well treated by the routine method
for fractures of the condyles, namely skeletal traction combined with active
movements of the knee. The patient s stay 1n hospital 13 longer but he is back
at work more quickly

Prognosia 1 surprimgly good. The knee 1 insecure but no more than after
a smple tear of # crucul bigement unaccompanied by & dndocation.

¢ DISLOCATION OF THE PATELLA

The pateils ocrassomlly dulocates outwards e the result of injury (fig 201). It
travels beyond the ndge of the Isteral condyle and then rotstes so that ity artl-
culsr surface lies sganst the lateral sapect of the condyle. The dislocation 1
caused by sudden unco-ordinated muscle actton. The fibres of the vastus
1nternus attached to the mredl border of the patella are stretched or torn.

The knee 15 held flexed and 1 a peculmar shape, Dagnosts s umple to one
familuar with the conditton. The patclls 1 palpable m 1t desplaced position.
The patient will not move hus knee and 18 1n great pun.

Treatment
As so0n s the muscles relax under anaestbesu it 13 easy to glide the patells
back nto poston, where u is stable. Ordinary use 13 allowed afterwards in
spite of a large effusion nto the jount. Faradism to the quedniceps snd exercrses
are started at once.

RECURRENT DISLOCATION OF THE PATELLA
Recurrence 1 not common after a firt dulocation 1n adul: hfe. Ofien howerer
the pattent gives a hustory of recurrent trouble with the knee datng back to
childhood. As a rule the patella subl rather than dsl It passes
Laterally perches for a second on the nidge of the condyle, and then slides back
mto poson.

Transplanting the tubercle, into wluch the ligamentum patcllae s artached,
to the medul ude of the shaft of the nbi prevents the patelln from subloxs-
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-

Fy Fracture of the tibual spme m & child, (certre) after
"mwn closcd reduction, (right) sic weels later

ting When repeated sublutations have damaged the articular cartilage excisron
of the patella s probably the better treatment, The subject 1s dealt with more
fully m books on orthopaedtc surgery

s FRACTURE OF THE SPINE OF THE TIBIA

Thrs 13 2 common knee injury m a child. A foree acts on the bent knee and
drrves the femur back on the tibua, as happens when a child falls on 1ts knee. It
s 2 rare injury 11 the adult. At the time of the sccident tenston 1 put on the
antenior crucul Iigament and the bed of bone from which the Ligament nses 1
uprooted and a wedge-shaped prece of bone w hunged upwards.

The knee immedutely balloons with blood, and movement at the joint may
bempom‘bkunmmxo(;mn.demupmm(hmnunoteooom—
truted over the attachment of the lateral ligaments or the semilunar carnlages.
The dragnosrs 1 made on the hteral radiopraph (fig 202) whrch shows an
abnormal tnangular piece of bone wedged in betw een the tib1a and the femur
1 the front half of the yount. The dagnoss 13 sometimes mussed, and after the
patient has recovered from what was thought to be a spram the knee is found
to be 10 degrees short of full extenston.
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F (1o#) Fracture of e il sping 8 hikl.
e redlucon, b (betont) five years later
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Treatment

Under ansesthessa the knee fs extended fully Although the fragment may not
be completely replaced 1t 18 reduced far enough to permit full extension (fig
202). Afterwards, a crcular plaster 18 put on, holding the knee at 180 degrees.
1t extends from the upper part of the thigh to just above the heads of the meta
tapals. ‘The patient is allowed up at once and 1s taught to walk as naturaily as
possible, The plaster remains on for six weeks. Knee movements grduslly
return with ordinary use of the leg

1f the patient is not seen within a sreck of the acerdent the knee joint must be
opened and & cavity dug out of the upper end of the tibia big enough to receave
the fragment (fig 203). The fragment s retained 1n posstion in s new bed by
Strong catgut sutnres whsch are passed through the tibul pladform and ned
over the front of the tibia. A plaster 15 then spplied and the routine treatment
for 2 recent fracture carned out.

\
N
By
Fig ml(nbat),Dbmﬁ-crumo{thepﬂgu.b -
of mvement &t the o of s dap T THEE
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Fig. 205 Indirect fracture of the patella. o separstion.

*FRACTURES OF THE PATELLA

Adults frequently break their knee caps The tnjury is very rare in clukdren.

In the patells the problem of getting unson i3 non-existent because a fibrous
unton 13 as good a3 2 bony union, There are nevertheless to problems. Unless
reductton 18 exact there wall be ymegulanty of the artcular surface of the
patella. When there are several fragments 1t 15 impossible to get cvact reduc-
tron, and ander these arcumstances 1t 13 better to mould the articular surfaces
by early movement of the knee. The second problem concerns the method of
production of the fracture A patella may be broken by direct or indirect
violence In e direct fracture the patrent falls and his knee cap hats the ground,
In the mdirect fracture the patent to save lumself from falling contracts hrs
quadriceps while his koee 13 bending under the snfluence of body weight. In
thes case the patells breaks and 1n »ddition the quadriceps expansion tears
across. Thus there are tno exsentrals m the treatment of & fractured patella. to
suture the quadriceps expansion if 1t has been torn and to restore congruity
to the patello-fernoral surfaces by early actrve movement of the knee,

¢DIRECT FRACTURE OF THE PATELLA
The patient 1s & voung man The fracture i3 caused by a blow or a fall oa the
bent knee. The patells 1s squashed and in & Isteral adiograph s seen to have
lost 1ts normal shape (fig 2041). The quadriceps expansion is tntact.
Although the quadnceps s intact the patrent may be inhibited from ranmg
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Fig 206 -(raplr/r) Indirect fracture of the
ptella W ade sepurstens. & "
theve w after the operstion,  (bedorr) s1x months after (tep rhe).
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his leg by pan However when ho makes an effort to raise hus leg off the couch
1t Is usually possible to fee! tautenung of the ligamentum patellae

Oceanionally the patella 1 sphit into two without being squashed (fig 205).
The two fragments do not then separate and the patient 1 sble to walk, and
the diagnosus of a fractured patella may not cross the mind of the examinmyg
docter From the pomnt of view of trestment this does not matter but m the
las courts a doctor 3 held to blame for mumng the duagross. Moral. never try
::{:::expmse;mlmonm\nymmhndonlﬁtrnuyiujury however

Treatment
The patient 13 kept 1n bed until be has regamed control of the knee In sboutz
week he can hold huis knes extended sgrinst reastance; he u then allowed up
(fig 204b) He 18 urged to move the knee from the start becaiso movernent is
relied on to 1on out the rrregularies of the articular cartilage on the back of
the patella.

Occassonally the patelis 15 grosaly squashed. When this happens some sur
geons excise the mushed bone at ance, Others treat the knee conservatively to
start with, and only cxcase hater 1f the musthapen patells proves to be & do-
ability

## INDIRECT FRACTURE OF THE PATELLA

The pahent 1s & man past middle age who misetep bles, hears hing
anap in his knee, and falls to the ground. He 13 unable to walk. The patclle s
split hormontally into toro halves, whrch separate (fig. 206a) The upper freg
ment 13 pulled up by the quadriceps and o often tilted. The gap in the bone
can be felt The quadrreeps expanron on both sides of the patella i ton scross
and the paticot 1 unable to tauten his kgamentum patellse. The lateral radio-
graph shows the patella m two halves, which if approximated would reconsti
tute & patells of normal shape.

Treatment

The tmportsnt task ts to repair the torn quadnceps. Through 2 transverse
inctsion the whole extent of the tear 1 exposed, and the torn expansnions are

by strong catgut sutures, To prevent the sutures tearing out the two
fragments of the patells are fastened together This used to be done by 2 preco
of wire passed through or round the fragments, A more secure bold 1s obtained
by & screw passed vertecally through the fragments (fig 206b). Although firm
fixstion 1s obtained by means of the screw the quadniceps expension must also
be repasred, for that is the important part of the operstion After the operation
thepnucntcxnn!dyu:nbau:lmghuknc:llloonnbccn.uho]dhmcnd:d.
As s00n 18 be has regained good control of the knee he 13 got up and tsught to
walk without any sphint. Early sctive movement ensures that the patient re
g:m-nfullmgt(hh:ebocm\angoodnltwubc{omdnncddmt(ﬁg

206¢)
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Injuries of the Leg

Fracture of the ahaft of the tibia in a child

Fracture of the shaft of the tibla In an adult

Fracture of the shaft of the fibula

EPIRAL FRACTURE OF THE TIBIA AXD FIBULA

TRANSTRRASE FRACTURE OF THE TIBIA AND FIBULA
fracture of the tiba

* FRACTURE OF THE S8HAFT OF THE TIBIA IN A CHILD

A young chuld after a fall refuses to take weight on the leg The phywical signs
ure few and the dixgnosss 13 deduced from the history The radiograph shows a
loag spiral fracture, usually in the lower half of the bone (fig 2072) Dusplace
ment if any 18 small and often the fracture 13 not complete.

Treatment

This depends on whether the fracture 13 complete, For the meomplete fracture
reduction 1 of course not needed, nor 18 splintage. If left alone the child starts
o walk again 1n a week or 30

In the complete fracture also reduction s not required because subsequent
growth smooths out all irregulanties (fig 207b). An anaesthetic however 13
needed for puthing on a plaster cast. The plaster reaches from the upper part
of!h:lhxghmbchmd(hehndsofthemeuuml;&muukmmgathefom
phntargrade, Le. at nght angles to the leg and panallel to the ground, To make
the patient comformable the splint must prevent rotation at the sitc of the frac
nnSmxthmaforwdkmgnthckmnnmghtmttnn-nuprcvenmd
by moulding the plaster closely to the sides of the thigh just above the knee a3
the phaster u sertmg (fig 2093) A layer of stockinette 13 first threaded on the
kEM!hmahyuofplmawmlnmndaﬂmly:ndhghﬂy Only 1n thia
Iy can a snug fiting plaster be obtaned.

child 1 encouraged to walk in the plaster 1t remains on for six weeks

when duplacement has had to be corrected. After the plaster s removed the
:'ﬂdqmdlymgumnorm:luxoftbﬂnnbmdnbcanbelcﬁmdothhm

oxn
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Fig 300b “oukdimg the top and bottom of the short guster plester
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*+# FRACTURE OF THE SHAFT OF THE TIBIA IN AN ADULT
The bone 18 struck at nght angles by a tapping force, 1e a foree acting with
dying momentum on a small area For example, & man s kicked by a horse.
The tibra breaks transversely (fig 1) or slightly obliquely (fig 208) at the
pount of impact. Dusplacement is alight, there 1 perhaps a lttle shift but
nothmg mare. The skin is often split honzontally over the site of the fracture.
The cut may need a suture or two but the subcutaneous tissues have not been
crushed and there 18 no devitalised tissue to call for a wound toilet operntion.

Reduction

Since the only displacement 18 a slight lateral shuft, which 18 difficult to correct
except at open operation, reduction is not attempted

Sphatage
A plster cat, holding the knee just short of full extension and the foot
plantargrade, 13 apphied from the muddle of the thigh to just proximal to the
metatanal heads. The patient 13 got up at once and made to walk, taking
wesght on the leg

Fig 200¢ (Jeft) Heads of the metatarmals not cavered Lasty
(wmmpmwhmdbn&w
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- PO Protectsox
The fracturotsnot unted under tvelve wecks, and even at the end of that thme
union s net strohg ehough to prevent angulatron or refracturc if the patient
walks without protection. Plaster must therefore be retained for anothertwelve
weeke.f the fracture 1 1n the middle of the shaft & pladter gauter gives
support. Thus 13 put on over stockinette only and extends from below theknee
to just above the ankle. As 1t m setting 1t 13 moulded around the expanding ends
of the tiba above and below unless thy i done the plaster serves no useful
purpose. The plaster Jeaves the knee and ankle free (fig 20gb)

Fig a10. Rockered plaster ot evhoot.

Treatment of the soft parts

After any fracture of the lower mb the patient should be got up wallung as
3000 3 potsible. A person can walk ressonsbly well in & full fength plaster pro-
vided that the foot 1 plantargrede and that the plsater o fitted with & rockered
sole. Plantargrade means & posttron of the foot suitable for atanding The ankle
should be st a nght angle, Le. the heel should be on the game level as the fore-
foot. More 1mportant, the heel and the forefoot should be nerther m valgus nor
1n varus, Le. the heel should be squarc and the ball of the big toe should be on
the same ievel ma the ball of the little toe. It 13 2 common error to Invert the
forefoot so that the big toe 15 on & hugher leve] than the little toe. Unless the big
toe can reach the ground when in the standing positron, normal walking m nat
pomible. The metatarso-phalstgeal punts should never be incleded ina plaster
(fig 209¢)-

E\lﬂd’rcrboo(um.ldemﬁ!a\'trl.beplnlﬂ Thos has s heel, and the sole s
rockered 1n order to compensate for the absence of moblity at the ankle joint
(fig a10).

The patient s first taught to balance on hus mo fect. He can best learn thes
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Fig. 211 First ciages of retabilitation. standmg on tao kegs bokling the ral of the
bed, and on aoe leg. The patient fs wearmg u plaster overboot.
by himself by hanging with both hands on to the footrail of the bed (fig 311).
Next, he n taught to balance on one foot. This 1s the most important part of
hus traming The physotherapst stands 1 front of him supporting his weight
with her two hands m the auflse. The patient puts hus hands on top of the
s shoulders. He 13 told to hang on tight and to Lift one Leg off
the ground, first the bed leg and then the good keg To begm with, the patient
has no wdea how to balance his body werght over his supporting leg Soon he
learns to shuft hes weight aver the supporting leg by abducting the hrp on that
ude. Thereafter 1t 18 plun sailmg It 18 wrong to try and get & man to walk
before he can balance on hs broken leg Directly he begms to get the knack of
balanaing be i made to hft the opposite knee to & nght angle Ths makes
balinang more dfficult. After marking ume successfully the patient is allowed
to take short #teps, putting the bad foot down four inches 1n front of the good
foot and then deliberately advancing the good foot the eame distance in front
of the bad foot. In this way the patent learns to take equal werght on the two
legs and & Lmp 13 1y oeded.
The pavent Is never allowed to pivot on hus heel. And if at any tume the
patient o seen to himp or to walk incorrectly he should be sent back to bed and
onh, allowed up under the ey e and mstructson of the phvsiotherapust.
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Treatment by nternal fixation

The ease with which a transverse or oblique fracture of the tibia can be plated
affords an alternative method of splintage. At open operation cxact anatomical
reductson can be obtmned and after the wound has healed the patient need
only wear a plaster guiter Since all hus joints are free he quickly learns to walk
nocrmally A clerk m able to return to work within four weeks of his scident.

* FRACTURE OF THE SBHAFT OF THE FIBULA

Ths i not & common or an important fracture. It1s confined to adults and
cansed by 2 tapping force for example a kuck on the outer side of the leg The
booe 18 broken tranaversely at the mte of the impact. Since the tibia is intact
there can only be shight displacement at the most 2 little ideways ahuft.

The patrent 13 usually able to stand The sk may be breached and the local
owelling makes 1t difficult to fecd the fibula so that one relies on the radiograph
for a dugnoms (fig 212)

Treatment

Red 4 1

15 00t req DOT 18 3P because the muscles can be relied on
to safeguard the fracture site from harmful stresses, and protection is not
needed because the intact tibia shields the fibula, So that, qua fracture, the
infury does not require any treatment. As soon as the damage to the soft parts
allows, the patsent s got up and taught to walk without & Imp

**S3PIRAL FRACTURE OF THE TIBIA AND FIBULA
This 13 caused by a twnt of the keg and commonly follows a smple fall The
tibia breaks m rts lower third and the fibula in its upper third (fig 2138) There
18 lateral abuft, overlap and external rotation of the Jower fragments. In a child
the fibula remains intact as a rule, and the displacement ta less and treatment m
m consequence far simpler (fig zo7a)-

Reduction

Overlap and rotation are eanly reduced by manipulating the lower part of the
leg Lateral shuft frequently defies reduction. Luckily this 18 of no consequence,
foe a lateral shift does not give rse to any duability

Splintage
Continuous tractron 18 required to hold reduction of the overlap Trection also
bolds rotatton.
ASlunmmnlpmupmcdmrm'cnelnhmghlhela“a;unohheLﬂJu,
or through the os calas if the fracture in the tibu 13 low (fign. 214a, 214b)
\\hkdwpmmluundcrl}wmzcnhﬂnclh:lcgumu&edmmmmy
external rotation. A weight of 10 Iba. 18 used, and the end of the bed 18 ramed

x rep
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Fig 215 Sheletal traction through the lower thurd of the tibla.

10 inches to give counter traction. The leg ts cradled on a pillow placed long
tudimally this bolds the knee slightly flexed, which 1 comfortable for the
patent and prevents the heel from pressing on the bed.

The 10 Tbe werght remams on for six weckn. Dunng this trme the soft parts
are treated energetreally The patient 1 taught to move hus toes ankle and
knee, and to Lift his Ieg off the bed m sprte of 1ts bemg anchared by the werght
(fig a15). The patrent 13 also taught to Lift hus trunk off the bed by hauling on
an grerhead rope, and also to move himself up 10 bed by dragging hus leg with
its attached wetghts after hom, The nurse i warned that on no accoust are the
werghts to be hifted. Umon takes srx weeks and traction must be maintained all
thrs time if overlap s to be avorded.

Protection
At the end of sax weeks the weights are taken off and the pin withdrawn Often
the pin 13 loose and no enaesthetic s required for s removal A skin tight
plaster gaiter 1 applied reachmg from below the knee to above the ankle, This
guter remams on for another aix weeks, making three months in all from the
time of the soardent,
Where good facilities cust plating the fracture shortens the penod of re

cumbency (fig 213b) Operation hawever 1s not rmperative nor so beneficnal as
m the transverse fracture

** TRANSVERSE FRACTURE OF THE TIBIA
AND FIBULA

This 182 common fracture 1n men in the prime of hife It does not often happen
to children ar 10 old people. It 1 caused by four kinds of force and cach pro-
duces 1ts own kind of fracture With s tapping force (for example 2 kick on the
#hun) both bones breal. transversely at the same level a1 the pount of impact (fig
216). With an angulating force (2 motorcycle acedent) both bones break trans-
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ersely at the same level about the muddle of the shaft and the antcro-postertor
sdiograph often shows a charactenstic tnangular third fragment (g 217}
Vith a crushmg foree, Le. a force of great momentum acting over a wide area,
he bones break more or lcss at the same level at the site of the crush and often 1n
everal places with widely scattered fragments. When the wheel of car runs overa
imb x cnshing force s combined with a rofling force. The effect on the bone
s the xame a3 for a nmple cntung foree but the effect on the skm 1y defferent.

The soft parts are more luble to dsmage m a transverse fracture of the tibia
nd fibula than i any other fracture. The type and degree of damage 15
Iifferent in the four kinds of fracture.

In tappeng frocture the sk 1 cut cleanty and the underlying tissues arc not
badly hurt. In sn axgulation fracture the skin may be punctured from within
by the sharp end of one bone, Tissues deep to the skm are not devitalised. Ina
rush fracture there 3 jagged cut 1n the skin and the underlymg muscles are
evercly damaged. In a rwm-oter fracture there 18 the same damage to the
muscles bat the skin suffers much more severely The rolling foree tends to
flay the skun and a large flap muay sctoally be ramed. There may be no breach
of the skin, nevertheless the akm muay have been forcibly pulled sway from the
decp fascia and 1ts blood supply cut off In thus event a large area of skin 18
doomed to die.

After widespread damage to muscles and skin 1t 13 unwise to encase a1 imb
in plaster and even more unwise to plate the bone forthwith. Therefore on
account of the damage to the soft parts two treatments are envitaged for a
fracture of the tibra and fibula—a provmonal treatment to tde over the penod

when plastering and plating are undenirable; and = for
v hen the danger period has passed.
Protinomal treatwment

The bone, the skin, and the muscles require separate consideratron,

AS regards the treatment of the bone, 1n the mpping fracture 1t 13 safe, m
the angulation fracture st 1 fauly safe, in the crushing fracture quite unxafe
and in the runover fracture disastrous to start definstive treatment strmght
away It u probably better in &/ fractures of the tibia and fibula to apply
sieletal tracnon through the o calos and let the keg rest 1n bed on a pillow
(fig 218). Ten Iba, werght s wsed and the foot-end of the bed 13 rused 10
mches Thus amount of traction restores aligoment to the leg and makes the
pauent comfortable. Until the akin has healed and the reaction of the soft
tssucs to the trautma has subsided 1t is unwise to do anythig more.

Aarq;:rdnhemuwb,nothmg:manbedmmucepnupmmtm&c
tom of the traumatised tssucs. Infection 1s not to be feared unless the akin has
been breached. If it has, s wound toilet (page 40) should be done.

ﬂxlhndmmcmdmmn.lfuuan,lnhwldbemup
When there 1s a loose flap It is often difficult to tefl whether the skin will Inve.
Aslgmcnlmlc.\bcnﬂtrlhchnccﬁheﬂapunmubmdnlulengthd\e

x1 o
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flap of skin 15 cut xwav and the denuded area covered with & eplit-skin graft.
\\'hcnthcrehdmbt\rbctbcrmclklnumbl:.rthl:ftbmuhptuudcrclme
observation. The runover injury presents the most dufficulty for 1t 1 not
cbsvious at first bow much skin hes been devitalsed (fig 22 page 44). Leaving
dead skm % ot 13 a0 1m1tation to sepsis.

To sum up 1n a fappang fractare the skan if cut 18 stitched, but 2 wound
toilet should not be done. In an angulation fracturs the punctured skin hole
muy be duregarded, and 2 wwound toilet operatron 15 not necessary In s cresh
ing fracture 1f the skin 18 broken a wound toilet should be donc. In 2 ruzorer
Jrocture a flap of skin 13 cut away and replaced by a split-sken graft or sewn up
eccording to the surgeon s estimate of rts chance of survval. And the area s
inspected daily” any skin that goes black 1 immediately excred and the raw
area covered with 2 graft,
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Fmz 218 Crush fracturo of the tibia and fibula,
Provmona) treemment by akeletal tractson.

Defitrve Ireatment
When the fracture 13 readv for definitive treatment the surgeon has 2 choice of
severa] methods. sheletal traction, plster cast or planng
Sheletal tractiom (fig 219). When the state of the skin prohibits phitmg and
when 1t 15 unmse to hide the skin under plaster skeletal traction 18 the only
trestment svailable. Traction secures alignment but st does not reduce overlap
unless the u eight 13 cxcessive god traction to that degree lesds 1o fibrous unton
mstead of to borrv unton. Moreover traction does not by itself control rotstian
0 2 transverse fracture.



INJURIES OF THE LEG 311

Platter cast "The cast cxtends from the middle of the thigh to just proximal
to the metatarsal heads (fig 206a) The patient 1s anacathetised and the pull
18 temporrily interrupted. The leg 18 acutely bent at the ute of the fracture
and the ends apposed and then strghtened  Traction s pow reapplied by
an saastant, who pulls with all hu might on the end of the trechon strings.
While he 1 pulling 1n this manner a plaster cast 18 applied. The patient goes
back to bed with 10 I traction on An '\ ray » taken in a day or two and if
this shows that the ends of the bones are hitched traction 18 discarded and the
pin 15 remaved from the os calcm. If the bone ends are not end-on the traction
s retaned.

Union cannot be expected under twelve weeks. If the leg gets loose inside
the plaster or 1f the sole of the plaster gets soft it muy be replaced but not under
stx weeks from the reduction. After any change of plaster the posttion should
be checked by X rays. The second plaster i put on without an anaesthetic and
sbould be skin-tight. At the end of twelve weeks the long plaster 18 removed
and an \-ray taken. If the mdiograph shows satufactory callus and if the
ankle dormflexes to & right angle a plaster gaiter 18 apphed, from just below the
knee to just above the ankle. When however the ankle does not dorsiflex to &
nght angle and when callus 1 scanty the foot must be included 1 the new
plester othermse a backward sngulation stress falls on the fracture site when
the patient walks and the bone refractures. This happens without the patient s
knowledge, and a3 he continues to walk non unlon ensues, It  srx months
before a transvense fracture of the tibia and fibula is consolidated.

Plating the tea (fig 320) Bemdes shortenmg the period of duability this
t has two ad ges. It ensures ! reduction. And the keg
can be left free in bed after the operation until the ankle and tarsal joints have
regamed full mobility This takes place 1n about a fortrught. A short plaster
(fig 20gb) reaching from below the knee to proximal to the metatarsal heads
13 then worn for four weeks, and 1n tlus plaster the patient 15 made to walk. At
the end of s1x weels from the operstron the plaster s chunged for a plaster
guter reaching from below the knee to above the ankle. The garter is kept on
untl the patent s walling normally The patient 1 able to return to work in
three months from the accident mith perfect alig: and with full
of ofl Jonts.

Comphcations
Ostromyelstis [fthis ocours 1t 13 wise to remove the Steinmann s pin. The frac
ture s beld 1n alignment by 2 plaster which 1 windowed for dreming the
wound, The plaster gets soft and filthy from the discharge from the wounds,
and may require frequent rencwals, Sepas delay uruon and nothing can be
done to hasten uruon while a snus remaing unhealed. The doctor must con
tinue patiently to hald the fractured ends in alignment m phster The patient
wﬂlncnbenbktogctu-pmdth:leguwopamfulformu:demmty so that
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Fig. 219 & (tep) Crush fracture of the tbu and fibuls,
& (bebors) brung treated by skeketal traction. ¢ o ¢ f on pp. 313-14
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Fig 219 c{top), Excrciaing the knee d (bedorr) four w ceks after the infury
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Frx 219 a (fep) Crush fracture of the tibat and fibule;
& (brlorr) bemg trested by skeletal traction. ¢ d, ¢ f on pp. J13-14-
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Fix 219 ¢ (top), Exercning the knee- o (beforr) four w ceks after the mbury
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Fg a19 ¢{top) Taung wemht three montins after the Injury-
S (betoa), renge of moscrment,
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the stimukas for repair 1 lacking Ako the cosheathing callus dmappears m
the presence of sepus. N 15 thereforea sequel.

aharon This also 1s commeon. Overlap 1 of little rmportance in &« man, for
1t does not cause any loss of function and an inch of shortening s scarcely
noticed. In a woman overlap alters the contour of the leg and should be avorded
if possible Backward bowing 1 very commeon, 1t Limits plantar flexton at the
ankle but this causes hittle mconveruence, Inward bowmg gives nse to dn-
ability because the line of the bodyweight 13 no longer transmrtted through the
ankle joint at & right angle, and m consequence the ligaments on the mednl
wde of the ankle are under constant stress whenever the patient stands. It rmust
be remembered when reducing the fracture that the tibi s not a straght bone
but has a natursl oatward bow and thrs bow must be restored. Continuous
traction straghtens the tibia and destroys the natural curve. This 13 one of the
reasons why traction should be drscarded 23 soon a3 possible. Intermal rotetron
of the lower frag = and 13 disabling because the knee and the
ankle joints no longer work m the same plane. When the first plaster » beng
moulded care should be taken that the patella and the foot pount m the same
doreton. One 1 apt when restonng the natural outward bow of the tibu to
rotate the lower part of the leg mwards.

A This s withatr fracture and rare with a spiral
fracture Faulty treatment 1 usually to blame. The fibula unmes quickly and
the union prexents the two ends of the tibia from impinging on one another
and thereby removes the stimulus to unron by bone. For this resson the pauent
1 taught early to contract the muscles of the foot; for with each contraction
the lower fragment of the tibt 13 pulled against the upper fragment. Traction
also removes the sumulus for repasr by bone, and this 1s an additronal resson
for dspensing with traction &3 soon as possible.

When the fracture 1s open the haematoma round the fractured ends drams
away and the ensheathing aallus {s small 1n amount. In consequence union
will be defayed. Unless thrs 15 realised the plaster 1s removed too soon and the
tibia refractures.

Another cause of non-union 1 splintmg the ankle 10 equmus. When the
plaster 1s removed and the patent walks he cannot get hus sole on the ground
wathout byp direg hus kmee o lating backwards at the fracture mte.
The unton breaks. The panent and his doctor are unaware of what has
bappened and the patient continues to walk. And non umon develops because
lhzhuwng:trmrtmuhtarrmrby fibrous tsuc instead of repair by bone.

Ocdema of the leg This troublesome complication rarely occurs if the patent
umalllowcdtofotgctlhut}nhnnkgmdmuhummdcnfmmt.hebegm—
omg It 1s common if the patsent does not use hus muscles and, when on
crutches carnes hus leg like 2 log Should 1t occur the leg 1 compressed by
mumu\'un:hnncbandage.Thc-wvﬂmgmbudﬂlloﬂy

Stff paraful foot Thes 13 the commonest complication, and results from
neglecting to treat the soft parta,
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* LONGITUDINAL FRACTURE OF THE TIBIA
Ths is an uncommon fracture met with in adults as the result of a fall froma
hdght. Three or four fracture Imes run longrtudinally up and down the shaft
(fig 223) There may be a spike completely separsted and occanonally the
bone is also broken transversely Asarule, howerer the fracture is incomplete.

Treatwent

Reduction o not necessary unless there 1 a traneverse fructure as well (in
which case the injury 1s trested a3 2 transverse fracture). The leg bs encased in
a plaster cast from the middle of the thigh to the toes. This holds the knee
straight and the foot plantargrade. As soon s the patient can hift hus leg off the
bed he 11 got up and trught to walk, taking wetght on the keg

Often plester 13 not necessary because the fracture 13 incomplete. At first it
13 surprising that the patient can take weight s0 soon, but on second thoughts
1t 18 to be expected that & bono that has not buckled under the exceserve longt
tudinal stress of a fall from a height should stand up to the stress of weght
beanng The plaster 1n any case can be discarded in six weeks

ey fructure of the lower fourth of the tbla.
Pl 220 Tt e by pletios



INJURIES OF THE LEG

Jap wnak 0wl () ¢ 10 1159d 3 U pue vopen Lwaw(pud £q
PaysaL], ¥INqQ pus BT KN JO KT [ Burenmd Lmfu Qi) (1f7) » 17z B




INJURIES OF THE LEG

ne

and voe fracture hse been plated. Then a plaster

was applied. ¢ (oppasite)

mjury cusing severa! fractures of the tibia and fibule, b (riphs)
cant

been
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Fig a1y Languudinal fractare of the tibr.

v

J

Frg 224 Two vicws of e normal ankle thow ing the ddficulry of decidmg whether the
talus has bren dwplaced unkess a truly lateral view b obtained.
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Duslocatson of the snkle
FRACTURE SUBLUIATIONS OF THE ANKLE (POTT 8 FRACTURE)
of the Jow er epipl of the tiba

#+ DISLOCATIONS OF THE ANKLE
Damlocatrons and sublutations of the ankle without an associsted fracture are
Tare.

UPWAXRD DISLOCATION

Sometimes afier a fall from a height the talus is dusplaced upwards. The tibua
separutes from the fibula after rupture of the tibwa fibular hgaments, and the
tatus, carrymy with 1t the foot, res between the two bones (fig 233)-
Reduchion s casy ‘Three months splintage 1s necessary to obtam sound heal
mg of the tibio-fibular lrgaments. Alternatively the tibm can be firmly secured
to the fibula by a screw passed honzontally from the lateral to the medul uide

FORWARD DISLOCATION OF THE TALUS

Sometiraes a1 & rexult of an actoplane crash the talus dalocates forwards, the
tibta and os calcws rematmung 1 thewr normal pesinor. The mechanism 1 not
dar It thought to occur when the foot 13 excessvely plantarfiexed.

The tatus forms o lump under the skin. Reduction 18 needed urgently be-
cause the skun quickly aloughs from the pressure of the bone beneath 1t.
Reduction may be difficult; nevertheless the talus should ot be removed 1f 1t
cmn be belped. The prognoa:s 18 sud to be good after a successful reduction
lhﬂnmmge,fmunewuﬂdcxpectuepucnecmmmfoﬂowcvcryﬂmf—
MEDIAL DISLOCATION

Tha 1 rare mjury The talus and the foot wth t, pasees to the medual pde
of the medial mafleolus.

FRACTURE SUBLUXATIONS OF THE ANKLE
(POTT 38 FRACTURE)
The description given by Pott 1 too mdefimite for the frecture he descnibed to
be‘dumﬁcd_FncmmlboutLhc-nkl:mvcrymmmumdmofmmykmdt,
d b useful to gather themall together under the generic term Pott s fracture.
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135 Lateral-rotation Pott ¢ fracture. Lateral shift,
Pz alight lateral tilt, end posterior shift.

Letersl-rotstson Pott & fracture. Lateral shift, fateral dlt, Reduciwon
B G L e eeome i the maecial atioolin to the thatt.
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Fractures about the ankle arewually associated with a subluxation of the
ankle pomt—a subluxation, not a dulocation. In a dulocation the bone ends
e apart, m & sublusation the ends are 1n contact but the articular surfaces are
not accurately opposed

A Pott a fracture s a double injury* a fracture and a subluxatien. The sub-
hration m by far the more mportant because if the amcular surfaces of the
tibua and tates are 1n normal refationship any fracture 1s automatically reduced.
The red may not-be fcally perfect but it 1 sufficiently good not
to cause any subsequent dumbility In the treatment of a Pott s fructure the
doctar concentrates on the reductron of the subluxation. To reduce a subluxa
©oa & force must be applied oppostte to the foree that caused the subluration
It u necemary therefore to know the direction of the damagmg force and
Pott  fractures are best clamafied on that bass.

On reduction of the subluxation the fractures are sutomatically realigned. It
follows that when there has not been any subluxation reductson of the fracture
1 not required. Some patients with fractures of the ankle need no treatment
other than rehabilitation Ther fractures are left to look after themselves, and
they are got up wrthont any splint.

Since the subluxation and not the fracture s the mmportant factor the doctor
when viewing the radiographs dusregards the displacement of the fractures and

on the displ of the talus. The dwplacement may be only
sight o ey be overlooked by the mexpenenced In the front view of 2
nommal ankle the spece separanng the mde of the talus from the medial
malkeotus 1a the sarne sa that separating the upper surface of the talus from the
thin (fig 226) When the talus has shifted laterally—the commonest dusplace-
ment—the space between the talus and the intact portion of the medil
malleolus u increased. When the medial malleolus 1s fractured the lower frag
ment chings to the talus and moves with 1t. Also 1n the front view the upper
ﬂn’fuoftbculmunnrmxl}ypﬂnudmlhcmrfmofduﬁbu.oﬁmthc
fine of the tibia 1 wavy 1f 80 the undulations exactly fit sumilar undulatiors
on the taloa. In the lateral view the curve of the upper surface of the tahus
thould be paralie] to the curve on the tibi. If the X rxy 1 not stctly lateral
the talus and the tibia each show two curves and it 18 more difficult to decide
“whether the talus and the tibrl platform are parallel (fig 224). In s Pott s frc
ture the talus s sometimes subluxated backwards, carrying with 1t the foot;
’;:'"!hcdnplmnmnﬁntbedocmruouthclook—oulfermtbem:rﬂ

1t & convenent to group Pott s fractures sccording to the direchion of the
cxwmg them, thus. lateral rotation, abduction, adducton sheanng and
vertical fractures are recognused The particular group 1¢ the causative foree
an be sscertamed from the radiographs by ebaervations on the aite and direc
601 of the fracture ines. In the lateral rotation fracture the line of fracture
through the fibula runs spirally upwards and backwards from the level of the
Jount mortice. In the abduction fracture the fibuls breaks tramsversely two or
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Fig 217 Latrmal rotation Pott ¢ fracture Front vaew decepthe

three inches up the shaft. In the edductzon frecture the fibula often escapes
Infury but the medual malleohes splits off from the shaft sbove the level of the
mortice In the skeariag fracture both malleols break at the level of the mortice
In the vertrcal fracture the lower end of the tibia {s broken transversely and a
verucal split rons down from thrs fracture into the ankle jont.

*LATERAL ROTATION FRACTURE SUBLUMNATION
OF THE ANRKRLE

Thus #s the commonest type of Pott s fracture. It 13 caused by rotation of the
foot outwards and backwards. The usual hustory Is that the patient uncxpect
edly stepped off the pavement into the gutter

An oblique fracture runs through the lower end of the fibul commenang at
or below the level of the ankle mortice in front and pasung backwards and
upwards (fig 225) The medial malleolos may also break transversely below
the level of the ankle mortice. Often there 13 n third fracture, which 1 seenn
the lateral view s o triangular fragment split off the posterior part of tho tibls.
The lower fragment of the fibula is slightly displaced backwards in most cases,
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ﬁnplmdmnmhn-frxmmlq‘tf tlum-ddnl&,dlehthtml:ﬂ:
gkt reduced by rotating

but thus 1 of no When d s spoken of it refers to the
poudonufthculu:ureguda!hemoruce.

In the front radsograph two dusplacemnents arc looked for Tho tahus may be
shifted laterally (fig 226). The gap between the tahm and the medual malleolus
ordmarily measures the same as the gap between the upper surface of the talus
and the tibia. The talus may also be trlted laterally (fig 226) The upper margin
of tho talus 1 normally paralle! to the kororer margin of the tibm. In the lateral
radiograph the talus may be shifted Sackmards (fig 217) the curve of the upper
margn of the talus then no longer corresponds wath the curve of the b, A
u'uehtmlpncmr:un:canrytobemrednm!hmmobhqucnewuofhrdo
help (fig 224) S ! the antero-p d h shows m sprace be-
twmnd\elowcrmdofth:ﬁbuhmddtlmumdofthc!'bu.ﬁepfucnce
of this diastass docs not make any difference to treatment, for the interosseous
ligament repaurs satufactorily while the leg 1s m plaster (fig 231).

Syens
When there 13 gross duplacement the diagnosls 13 cbvious on mght, for the
foot 1 lying on 1ts outer mde (fig 228). Usually howerer the ankle appears
normal except for swelling There is tenderness over the Jower inch of the
fibula and over the lower end of the medial malleolus. It is kunder to rely en
the radiograph for an exact dragnosis rather than to submut the patient to
panful clinscal cxamination,

Treatment schen the talus has not been duplaced
When the radiograph shows the talus m rts normal position and one can be
surc that it never has been out of position, sphntage 1 not necessary The
patient 13 allowed up without any support and is taught to walk. Within s week
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Fug uo «(top) Holdmng the f
iom ek o foon placssrorade Bl s phais o i+
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Fig 231 Lateral rotation Pott -&mmUnmnﬂyhuhfm:tun Treated
2 routme plaater cast. Three months mterval. The diestasis was

he should be walking mithout & imp If he 15 not, the position of the talus
should be checked by an \ ray- 1t may have dsphiced m the meantime. This
check by X rays at the end of a week 13 cssential because the talus may have
been reduced by a first aid worker or may have reduced itself

Treatment when the talis has beex displaced

When the talus 13 out of posstion, s shown by radiographs, it must be re-
placed. Whatever the degree of dusplacement the method of reduction Is the
same. Under ansesthena a piece of stockinette i threaded on to the leg to
aboat the muddle of the thigh, and the kg 1 suspended in mid-uir by the
lower end of it (fig 230a) This automatically reduces any backward

ment. While the leg is being held m the arr the leteral shuft and [ateral tilt are
corrected by placing onc palm on the outer side below the ankle and the other
palm on the wnner sude above the ankle and rotating the foot medully (6g
229). Once reduced the tatus remains in positton The aslstant continues to
suspend the leg by the stockinette while the surgeon applies a circular plaster
from below the knee to the toes. Thes holds the foot plantargrade. The plaster
13 applied rapidly and then the foot 15 allowed to rest on the table with a rofl of
plaster wool behind the ankle so that the heel does not touch the table. While
the plaster 13 sctting the surgeon moulds it round the ankle and under the
transverse arch. Care should be taken ta get the foot plantargrade and not 1n
verted (fig 230b). The plaster should not include the metatarso-phalangeal
yonts, and all the heads of the metatarsals should be free of plaster (fig 230b).

Reduction should be checked by radiography The space betwreen the medul

malleohss and the tahrs shows whether reduction is perfect. Rarely the
peronesl tendans get trapped made the ankle joint and prevent reduction
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although the correct manoeuvre has been applied. Open operation may then
be necessary to extricate them from the jomt.

The patient 18 made to move his tocs, to attempt to move hus ankle ins1de the
plaster to hft his leg off the bed, and to straghten and bend his knee, A
pl.merbootuordcrtdmdwhmthuumdythepmcntugvtupmdtxught
to walk taking weight on the foot It 1 of the utmost importance that the
patient should walk properly using hus tocs to propel himself forward at each
st

Tlmonukuuxwrch.mmemdofﬂutdmtheplmanukmoﬂNo
further splintage 1s required because the fracture being spiral, angulation s
not to be feared. If the patient has been walking well in plaster little further
need be done. If the foot has been immobile the foot swells on remaval of the
plaster and many weeks pass before painless movement 1 regamed.

Treatwment by internal fixation

Any dusplacement of the tatus however slight must be corrected, and 1f correc
taon has been necesary the reduction must be beld. This, as described above,
1s usually done by a phaster cast. But however active the patient 1 while
plaster some stiffniess of the tarsal joints 18 present when the plaster 13 removed
It would cbmously be better 1f plaster fixation could be svusded. For this
reason many surgeons now treat this fracture by internal fixatson. Anatorme
ally the talus 18 fixed to the medial malleolus by a strong 1 this liga
ment usually rerams intact, the medul malleolus breakuing just sbove s
attachment. By fixig the broken malleolus firmly to the shaft of the tibm the
talus can be securely anchored 1n its normal posmtion. It 15 easy to fix the
medial malleolus to the shaft with a long verucal screw (fig 226) After the
operation the foot 18 left fres in bed and active movements are encouraged.
When the stitches are out the patient m got up without external support end
taught to walk. By this method of treatment convalescence u much reduced,
for the tarsal joints never have a chance to get suff

*ABDUCTION FRACTURE SUBLUXATION
OF THE ANKLE

This 1 far less common than the lateral rotation fracture, It 1 caused by an
angulstion foree, which hinges the ankle outwards. The fibula bresks trans-
verscly two o three inches up (fg 233) Often there 15 1 sepanite small wedge-
shaped fragment showmg the nature of the causative force. The medial malle-
ofus also breaks transversely below the kevel of the tibal platform,

It ahould alwxys be assumed with an abduction fracture that the talus 1 dus
phiced, mdeed 1t 1 hard to see how the fracture can occur without the fibula
scpanating from the tba. There is nearly always a lateral shift and a lateral
tilt but backward skift of the talus 13 unusual. At tumes the lateral shuft = g0
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Fi (top) Adduction Pott s fracture. Scremed.
”:‘;3)5 - wmmtmdnuﬁcnbeopﬂiﬂm-
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ths country Dupuytren s fracture (fig 233)

Sigws
The contour of the foot may not be unusual apart from the swelling aroand
the ankle. Tenderness u present two to three inches up the shaft of the fibula
and over the medial malleotus, Ankle movement may be possible but 1t 13
kmder to swart the radrograph than to try to make an accurate climical diagnoss

Routine ireatment

Whether displaced or not, all abduction fractures are treated alike and are put
through the manocuvre of reductson It ts not possible to over reduce, and
mmor degrees of duplacement leading to boss of function are common.

Stockinette i threaded on to the leg 23 far #3 the middle of the thigh, and the
foot suspended from the end of 1t. Then the patient s rolled over on to hus mde
with the injured leg uppermost. A small round sandbag or wedge 18 placed
under the leg at the mtc of the fracture, and the surgeon leans on the foot with
the whole weight of his body and forcibly adducts it

The patient 18 now rofled over on to his back and while an saistant Lifts the
leg off the table by holding the end of the stockimette 1 such a way that the
foot 18 dormflexed to a nght angle (fig 230a) the surgeon applies a plaster cast
from below the knee to the toes. The plaster 13 put on rapidly and then the foot
13 allowed to rest on the table with the roll of wool undernesth to prevent the
heel from touching The surgeon moulds the plaster round the ankle and the
transverse arch, then he places the palms of his hands, one on the outer mde
below the ankle and the other on the mner side above the ankle, and tries to
push the ankle medually care being taken not to invert the foot. The lateral
shuft and the lateral tlt may have recurred duning the applicatson of the plaster
and this ¢ ensures of reduction while the plaster 1
setting

The soft parts are treated o in the lateral rotation fracture. The patient 1
fitted with an overboot and 18 taught to walk without a rmp

The plaster may requure rencwal erther becausc the foot-piece wears through
o because the plaster cracks above the ankle. The second plaster 1 unpadded.
At the end of xx weeks the plaster may be replaced by an inmmde T strap and
an outnde iron Abduction at the ankle region must be prevented by some
form of splmt for three months from the trme of the accident mnce the fracture m
thefibulartr and 13 therefore lable to late untilit1s lidated

Treatment by mternal fixation
The abduction fracture lends 1tself to mternal fianon. When there s a fur
nzed medual mmalleolar fragment, screwing this to the shaft of the tiba anchors
the talus in 1ts proper positon (fig 234). Some surgeons like to insert m adds
tion u sccond screw transversely through the fibula into the tibm, half an mnch
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Fig 337 T-o%?m-hdu;:.“ldf sdductron fores
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or 80 above the mortice. The patient 13 allowed to walk 23 s00n 23 the stitches
are out, without any external support Convalescence 11 much shortened by
this method of treatrent.

Prognons
Properly treated the abduction fracture repairs perfectly Malunion however i
commeon, etther from lack of proper reduction or from failure to hold reduction
or from faflure to protect for long enough. Malunion cxuses 2 pamnful ankle
which may eventually require arthrodesis.

Ancther common cause of dusabulrty s suffnces of the tarsal and toe jomts.
Thrs happem becruse the patient has not walked property while in plaster but
has used the leg 28 3 peg, pivoting round on his heel.

The lateral rotstion fracture s & pleasant fracture to treat; reduction 1s esy
secondary malurson does not occur and only six weeka splintage 1s requured.
The abdection fracture 18 an unpleasant fracture; reduction 1 difficult, secon
dary mal " and sphntage has to be d for three months

*ADDUCTION FRACTURE SUBLUYXATION
OF THE ANKLE

An sdduction force apphed to the ankle unlly causes the common sprain of
the unkle {which 13 m reality a sprain of the subtaloid joint). Sometimes the
force causes 1n addihion a fracture of the medual malleolus. The fracture line
starts at the level of the mortice where the medisl mafleotus jons the hon
zontal partion of the tibul platform (fig 2358) It passes upwards and perhaps
sightly medually to emerge from the medial side of the shaft about an wch

up The tip of the lateral malieolus w often detached 81t 13 m a sprain
of the subtalod yoint.

Signs
There may be notiung about the appearance of the foot to dstingussh 1t from
other varieties of fracture sublwaation or from « umple sprum. The doctor
m1y be able to localme tendemness to the mte of the fracture but 1t s kinder to
awwt the radiograph for an exact dugnoss The radiograph shows the charac
tenstic line of the fracture. Displacement ax & rule 13 alight, but the talus may
be shifted mednlly and tilted mednlly (fig 236). Posterior shuft rarely occurs,

Treatment
Stockinette 15 threaded on to the leg up to the middle of the thigh, and the foot
3 suspended from the end of 1t. While the foot 1s suspended 1n this posthon
the surgeon places one palm on the outer mde of the foot above the ankle and
the other palm on the nner side below the ankle and gently shifts the foot
brterally and mto valgus.



INJURIES8 AROUND THE ANKLE

S
\ SN
b w
ﬁ* M. : ‘ .
* y ._l
R "
\nw ? -
¥ H
Y
{

SOATE 1 03T WIGR MG JO Auowy packeye- 1, 608 Byj




INJURIES AROUND THE ANKLE 337

VWhile the ssustant 13 suspending the leg in mid arr (fig 230a) in such a vy
that the foot 1 at nght angles the surgeon applies a plaster cast from below the
knee to the toes. The plaster 13 put on rapidly and then the leg nallowed to rest
on the table with a rull of plaster wool behind the ankle to prevent the heel
from touching the table. Whle the plaster 13 setting, the surgeon moulds the
plaster round the ankle and under the trans erse arch of the foot.

"The soft parts are treated £ 10 the other vancties of fracture subluxation of
the ankle. The patrent is fitted with an overboot, 2nd 1 trught to walk without
alm;

Ur?xonannotbecxpcctcdundcrtwdrewech:butmnuuxym prevent
adduction of the ankle by an cutmde T-strap and an inmde 1ron this may be
substituted for the plaster in six weeks. [t should be womn for snother s1ix weeks

Prognoss
Reductron m sumple and secondary malunion can easily be guarded agamnst.
Recorery should be perfect.
Treatment by mternal fixation

The adduction type of Pott s fracture 1n particular lends 1tself to internal fixa
tion. The medial malleolus forms a large scparate fragment which can casily be
fixed to the shaft of the tibis by 2 screw (figs. 235 336) External splintege 1
then dispensed with and the patient recovers from his fnjury to all intents and
purposes 1n three weeks from the scaident.

* SHEARING FRACTURE SUBLUXATION
OF THE ANKLE

Thus is an uncommon fracture caused by & honzontal foree striking the ankle
from the Iateral or medial mde. Both mallcols are fractured transversely at the
level of the tibal platform (figs. 237 238) There are no dutinctn e signs. This
vnety of Pott s fracture may be open

Treatment
As the foot can be shifted anywhere, reduction 1 easy but it 1s dufficult to know
when the talus 13 1n the socket The foot must xat be suspended by stockmette
becruse the talus shifts forwards as casily o8 it docs mdevrayu. A plaster cast is
pplied from below the knee to the toes, with the foot plantargrade. The
surgeon moulds the plaster round the ankle, holding the talus m the mortce.
If the radrograph afterwards shows the talus 1n 1ts normal position the usus!
treatment for the soft parts 1 proceeded with The patient 15 fitted with an
ever-boot and taught to walk without a Limp
Unson cannot be expected under three months, and splintage must be con
tinued for thrs length of time. The pluter may be replaced by side wrons at the
end of sx wecks,
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Treatwment by 1nternal fixation
Since there Is no fixed pornt to act as a buffer against which the talus can be
pinbed, reduction 18 often inaccurate. For thus reason and 1n order to shorten
convalescence it 18 better to screw the medral mallcolus to the shaft of the tibia
After the operation 1t 18 often safc to get the panent up without external sup-
port, brut 1t 18 probably wise to put the leg and foot into plaster for sx weeks,

=T SHAPED OR VERTICAL
FRACTURE SUBLUYATION OF THE ANKLE

This 18 caused by a force acting in the line of the ahaft of the tibia, and the
ugual hustory 15 a fall from « height. The tibia 1 fractured one meh or 3o from
the ankle. In additon there is a vertical coronal sphit running up from the
muddle of the mottice tojoin the tranaverse fractare (figs- 239, 240 241). There
13 not much duplacement at the honzontal fracture, but the fragments below
re rotated and shifted on one enother 1n any direction when, s often, the end
of the tibna 1 m many frag The talus p one or other of the
two main halves of the b,

Treatment

Accurate reduction is difficult 1f not impossible, even at open operation (fig
240} In all probability the tibial mortice wall not aguin fit the talus and the
opposng articular surfaces will be mncongruous. The best hope comes from
gettmg the ankle to move relying on the unbroken artcular surface of the talus
to mould the fragmented tibial platform. A Stetnmann s pin is passed through
the 03 calcus transversely and 1 welght of 10 1ba, applied The end of the bed s
ralsed 10 inches to give countertraction The leg 18 cradled on a pillow On the
day after the accrdent the patsent 13 encouraged to start moving his ankle. Trac
tion 1 retained for s0x wecks. After that tme the patient may get up but he
sbould not bear werght for anotber ex weeks (fig 241)

Unless the fragments forming the mortice can be accurately fitted together
the ankle joint does not wear well, and although the rmmediate result may be

mlu;ltkwnh}nlfth:wﬂmlmgcnfmumwmnhnmulpmbﬁhk
5cq

* FRACTURE SEPARATION OF THE LOWER
EPIPHYSIS OF THE TIBIA

A foree which 1n the adult causes a Pott o fracture, Le. » fracture-subluxation
of the ankle, causes in the child a fracture P of the tibral epiphy
(ﬁg;muz,zn)f‘,‘ ocour corresponding to the lateral rotatson
b and add fi of the adult. And treatment is in princrple
the exme. Repatr however i quick, and usually six weeks 1n plaster is sufficrent
for any type of fracture. Secondary malunren dots not happen.




o INJURIES AROUND THE ANKRLE

Subsequent 1nterference with growth 1 not uncommon. When the medial
half of the epiphyns docs not grow as quickly as the latersl half the ankle
mortice tilts mto varus, The varus deformuty of the ankle cannot be masked by
the subtalod joint because the subtalold yount cannot sming Into valgu, To
make the foot plantargrade the tiba has to be osteotormsed just above the
ankle efter the removal of an inch o 30 of the fibula,

When the literal half of the eprphyas does not grow s quickly as the medial
half the ankle mortrce tilts into valgus, But a valgus deformity at the ankle can

T-shaped fracture of the tina into the ankle
Fm; tracton and movement. b (sppaic)
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be masked by & varus at the subtalord joint so that the foot appesrs normal in

shape and the rrregulenty of growth 13 only duagnosed by a radiograph Since
the foot 18 plantargrade no treatment is necessary

Fig. 2418 ramge of movement at the snkle.
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" Injuries of the Tarsus °

Dulocatsan of the subtalodd joint -
Dame fracture of the talus

Fracture of the body of the talus

FRACTURE OF THE NECK OF THE TALUS

FAACTURE OF THE RODY OF THE O8 CALCIS

Tsclated fractures of the os calcs

Other tarml fractures

#DISLOCATION OF THE B8UBTALOID JOINT
Thus 19 & rare wjury It 18 caused by the same force s the common sprain of
the subtalold jomnt, and 1s m fact an extenson of that njury A girl lands
badly after vautting & horse 1n the gym. or 2 man catches hus foot 1n railings es
e falls from 2 beght.

The foot 1 inverted go degrees and 13 duplaced beneath the talus, which
remams 1 18 normal position 1n the mortice. Extreme inversion of the foot
makes the dignoss obvious. There 18 severe pmn and within a few hours the
skin necroses over the rounded head of the talus which forms a promunence
on the dorsumn of the foot, Soroetumes the foot 1 duplaced laterally instead of
medully

Treatment
Treatment should be prompt on sccount of the seventy of the pan and the
danger of necrosss of the elon. Undcrmnatbuuthcfootmpsbad(mm])on
‘von. The foot should afterwards be \ rayed, as there 18 often a fracture of the
cuboid or of the antentor end of the os calas. The patient remams in bed with
out splintage for a few days and exercises are started at once. As soon as he has
regained muscular control of the foot he-ts got up without support and taught
to walk mthout 2 imp ‘The presence of fractures makes no difference, since
they do not require treatment (although the doctor w held guilty of neghigence
1f he does not getan \ ray done) The patient s walkmg normally agam within
a fortmght.
¢ DOME FRACTURE OF THE TALUS

'[‘huuuncommom'ﬁ)cfocxutwmcdmtom\cmmmdnmuﬂfngm:ntu
nhartdoﬁthcuppenrbuﬂxnn‘faceoﬂhenlm.Thefrontndnognphl}m
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« small tnangular fragment of bone like a loose body at the upper lateral angle
of the talus. As the foot rcturns to its normal postion the frigment may turn
upmde down

Treatment

If the small fragment has turned turtle 1t should be removed at an open opern
ton, for 1t blocks movement. If the fragment 18 right sude up no trestment 15
required, The patient m taught to walk without a limp 3 soon as he will

## FRACTURE OF THE BODY OF THE TALUS

Thus 1s rare. When & man falls from a height and lands on hu heel usually the
os calcas breaks and the talus remauns intact; occanonally the talus bears the
brunt of the force and rts upper articular surface s pulped.
The ankle region 18 swollen and painful. The exact diagnos:s 13 only revesled
by a radiograph
Trealment

Attempts are made by active movements of the ankle to mould the communuted
articular surfice so that 1t fits the articular surface of the tibus. As soon 23 the
patrent has regained control of the ankle he 18 allowed up on crutches. Veight
bearing however 18 not permitted for three months.

Painful movement may make arthrodes:s of the ankle advisable Iater

“ FRACTURE OF THE NECK OF THE TALUS

This uncommon fracture 3 met with mm adults as the result of forced dori
flexion of the foot. The usual sccident 15 an acroplanc crash The line of frac
ture runs vertically through the neck in a coronal plane just 1n front of the
antenor margin of the tibia.

The displacement varies: (a) There may be none; (8) The fragment may
angulate, the posterior half being in plantarflexion and the antenor in doni
flexion (¢) The anterror half of the taluy and the foot may be shifted forwards,
(<) The posterior half of the talus may be displeced back out of the mortice of
the jomt while the foot and the anterior half remain 1 ponition.

‘The ugns are not dstinctrve. Swelling obscures the dugnoss, which 1 on
revealed by & radiograph. v

Treatment
Without displacement An angulstion deformity 15 easily overlooked unless the
postenior half of the subtalerd jomt 11 studied in the lateral radiograph, if there
1 angular deformsty #t the fracture line the two artcular surfaces are not
parallel. Reduction 1 pot needed »f 1t 1s certatn that there 13 not any displace
meat. A plaster v applied from below the kaee to the toes bolding the foot ata

nght angle. The panent 15 got up =nd tught to walk, beanng werght. After
three months the plaster is removed.
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YWith anguls Red nob d by forcible plantarflenion of the foot.
A plaster = then applied from below the knec to the toes, holding the foot 1x
cqmmThcpuucmmwnsmbcdforthmwcebdunng“’h}d]lheunnl
soft-part treatment 13 carned out. After three weeks the plaster s removed and
the foot lics free 1 bed until the ankle voluntarily domflexes to a nght angle
This movement must not be forced, 1t must come back of 1ty own accord.
When the ankle 1 at a right angle the foot 13\ rayed and if the angulston has
not returned & pew plaster 18 applied with the foot at a nght angle. In ths
phncrdxcpaum:cmmnn,mdtmmnmtumnmucdufunh:mmmth—
out dsplecement.

Witk forward displacement of the foot (fig 244). The foot 1s forcibly plantar
flexed and pushed backwards. Reduction s easy A plester i then spplied with
the foot 1n equmus, and the treatment contimued ss for a fracture with angu
Lrton.

Wit backmard diplarement of the porterior kalf of the talus (fg 245). A
Stewnmann s pin 1 passed through the os calas and tracnon applied. This
opens up the space betw cen the tibua and the o3 calas, and ensbles the surgeon
to push the pasterror fragment forwards 1nto the snkle mortee. Reducnion 1s
difficult when the postertor balf of the talus 1s not only displaced backwards
bt 1s rotsted. Closed reduction may prove impassible. If so, the ankle repion
1 exposed from the back, when one can see exactly how the fragment 11 hang
It 13 then 2 comparatrvely easy matter to restore 1t to 1ts pormal place 1 the
mortice.

Afier reduction the foot 13 plastered 1n equnua and the urual treatment
follows.

Progmonis
In spite of the plentiful blood supply to the postentor half of the talus sseptic
necTos1s 13 not uncommon  particularly when the postenior hatf of the talus has
been dislocated Some surgeons believe that the ankle should be arthrodesed
mmmedutely after reductron in thus type of mjury However union often occurs
when the density of the talus in the radiograph suggests that sseptic necrosis s

present. It scems better therefore to wart and see before dearding on an arthro-
dews.

*FRACTURE OF THE BODY OF THE 0S CALCIS

Fracture of the body of the 03 calaas 13 2 common myury 1n workmen. It
tmportant because the fracture may be overlooked and because convalescence
nlong l(l’ollun:fal‘lfmm-hnghl,uh:chmnmbemmdxmnfcwfcm
-cm-muonhmoryu-ﬁllfmmnpmrofncps.&cdcrmmpmnm tilers
and window cleaners frequently meet with ths acardent. ‘The fracture 13 often
bﬂ:ﬂ:nlmdauocnltdmthmhcnnjummchulfrmmuftbcrpmc.
Afncmrvohhcumlcunbauld;lmubennpcacd‘hm:mmmph:m
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€ parn 1n his foot after falling and landing on his heel. The foot may appear
pormal, but teo signs are always present. The os calos 1 widened so that a
finger run down the outer nide of the leg passcs over the tip of the lateral
ralleotus on to the os cakers in the same plane- in an unmjured foot the finger
anks mto a marked hollow below the malleolus. The second sign concerns the
subtalond jomt. A man with 2 fracture of the o8 calets can be persuaded to
move his ankle through about half 1ts normal range but no movement can be
obtained actn ely ot passively at the subtaloid jont.

The dugnoss 18 confirmed by rdiographs (figs. 246 247 248). The frac
ture: Lines are not easy to make out, but onc or more of these may be seen. (1)

A vernal sagittal fracture ol the antenor of the os caless splittng
the bone info and This fracture 1s only scen m the axial
view (fig 249). This is a specul view taken to show widening of the os cales.
(2) A vertral coronal fracture seen m the lateral view The fracture starts at the
juncumoftherﬁuulmdhmxmulplmofﬂkmhxhd;anl(dmm]_
w)mdpanadrghdybukmrd:mddmmd;hmndathcmu}as
mto anterior and posterior balves. The tv o halves hinge and the os calas tags
m the muddle. (3) A fracture mare or leass horontal starting at the crucal
angle and pasning directly backwards. Thrs separates off an upper postenor
fragment which pivots, the antenor end bang dnven into the body and the
back end mung (4) A portron of the arncular surface of the os caleis 1s driven
downwards into the body Often all these fracture lines are present. If occur
g ungly they are sufficiently defintte for split funge see saw and depressed
fractures to be recognmed.

Treatment

In patients over the age of 3o reduction should not be attempted. The man s
kept m bed wrthout splmtage until he 13 moving his foot well, be 13 then
allowed up takimp weight as soon x8 be feels indlined.

In younger patents red rmay be pted. Lateral J: of
the heel 1 used for the spiit fracture. For the hinge fracture 2 horzontal spike
1 inserted mto the o3 calas from the back and used 13 2 lever The tame
method 13 used for the see-aw fracture. For the depressed fracture the sub-
talord joint 1s openied from the lateral arde and the depressed fragment levered
up After » successful reducnon the foot s put mio plaster for four weeks.
“?;h bmmgu;-ﬂowcdfmthmemomhs{mt}:mdlefrtdumon
o succenful patient s trested without sph and

n splintage and carly wesght

On}ynugmmmmnh:geapmmcco”ncmruo(themu!mmﬁkdy
ta achicve o perfect reductyon and it is unwe to rmmobilise the subtaloid jomt
unlu!rn:imnn‘pncdlfca_\hnymgcombd:ﬂethqdobcaubyﬁ:mprd-

ng disp encourag Whether early wer
bearmg 1 harmful or beneficral 1s 3ub judice; we belicye it beneficnl. o
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Fig 248 a(tep) F
b (betons;

‘racture of the body of the os calcw. Severe displacerment.
), patscnt standing at the end of three wecke.
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Progmoss
In fractures without displacement three out of four patients should resume
thetr former work. It 1s clarmed that this also happens when reduction has been
successful. In patients over 50 only one 1n two at the bert will retum to tus
former work, and at the worst onc in foar In any case convalescence 1 long
and few patients are back at work under srx montha.

Restriction of at the subtaloid joant, which s greay, s
not as meommodimg as punful movement. It 1 sometmes hard to trace the
pauntoitssource Identifiable causes of pain e

Jane progecting 1t the sole A large boss of bone 18 someumes found project
ing downwards. A painful bursa develops over i The panent can often be
made comfortable by an insole 1n the shoe made of sponge rubber with ahole
cut m 1t to take preseure off the bony lump

Tarsal stiffaess of movement at the other tarsal roints 1 to be
evpected if the foot has been held mmobile after the myury This expluns why
disregarding the fracture and concentrating on rehabilitation produces better
results than reduction followed by plaster

Arthntis of the nubtaloed joemt Incongrurty of thes joint s almost Inevitable
after a fracture of the os calcw, and some surgeons are in favour of arthrodesing
the joint =3 5000 a3 the immediste effects of the injury have pamed away How
cver In spite of gross rrregulanty of the articular surface, 2 small amount of
pamnless motement sometimes retumns so long as the foot has not been kept
motonless in plaster

Interference with the peroneal tendoms Pan under the lsteral malleolus is
common. Ths may arnse m the subtaloid joint or it may be caused by inter
ference with the peroneal tendons on the lateral mspect of the os calers.

ISOLATED FRACTURES OF THE 0S CALCIS
These are uumportant.

** FRACTURE OF TME TUREROSITY
There are two vancties: honzontal and vertical.

The honirontal fracture 1 seen 1n 1 lateral s & trangular prece
of bone prised up from the posterior angle of the os calas (fig 250) Manipula
ton may reduce the duplacement. 1f 1t does not, the fragment should be re-
oo ed at open operation. The tendo achillis 1s not mserted into it. The patient
13 allowed up weighit bearing a3 soon s the wotnd has healed.

mvtx::l[fmurcuun}ylcmmdlc:mlndmgﬂphmfngmmtn
wrrow and often u not dsplaced 251) The t
splintage and made to walk. ’ (s 251) Tt 8 gt Up wthout

* FRACTURE OF TIE SUSTEXTACULUM TALI
Tbc(n:mnunﬁmdxﬁmulnotcemlndlog:ph.&;phocm:ntulhghlmd
reduction 1 not necessary Thcpmmtumm‘u:gcdtoba:wnghu!oncr.
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Fig 245. Axal vrew of a fracture of the body of the os cubens.
Normoa! o8 calcle for comparison.

Fig 150 Hormrontal fracturs of the
tiiberosity of the ot calcls.
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#FRACTURE OF THE ANTERIOR END OF THE O8 CALCIB
This fracture i smocuted wath a severe imvernon spran of the foot or a sub-
taloed dislocation. A small fragment 1 pulled off the upper surface of the front
end of the os calas Reduction and sphntage are unnecessary The patient
got up and taught to walk properly in ordinary shoes.
* FRACTURES OF THE OTHER TARSAL BONESR

The navicular and the cuboid, exther separately or together may be fractured
1n crush injunies of the foot. Often there 13 also 2 dnlocation of the midearsal

Jout,

Any dnlocation 1 reduced. A plaster cast 1 then spplhied to the foot, holdmg
it plantargrade. An overboot 1s fitted over the plaster and the patient 13 got up
wallung Alternstrvely the fracture » dusregarded snd the patient encouraged
to walk withoat any support. Treatment without plaster shortens convalescence.

Toum PoTaas

LR

Fig 251 \ ertical fracture of the tuberoasty of the os calcls.
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Fig 249 Axiul view of a fracturs of the body of the os calem.
Noemal s cakas for comparison.

Fig 150. Horirmta! fracture of the
tuberourty of the os calcie.



INJURIES OF THE TARSUS as3
# FRACTURE OF THE ANTERIOR END OF THE 08 CALCIS
Thus fracture 13 associated wath a severe mversion sprun of the foot or a sub-

u}mdduloc-mn.Asmaﬂfmgmmtupuﬂcdoﬁ'theuppcrmrflmofdnfmm
end of the os calels. Redv and spl. y The patient 15

gmup-nduughttomlkpmpaiymmmmylm
*FRACTURES OF THE OTHER TARSAL BONES

‘The navicular and the cubord, atther scparately or together may be fractured
1n crush Injurtes of the foot. Often there 19 also a dulocation of the midtarsal

yount,

Any duslocatron 1s reduced. A plaster cast 18 then applied to the foot, bolding
1t plantargrade An overboot m fitted over the plaster and the patient 13 got up
walking Alternatrvely the fracture s disregarded and the patient encouraged
to walk without any support. Treatment without plaster shortens convalescence.

Tonm FaTaay
x)jt

Fig. as1 \erseal fracture of the tuberorty of the os calch.
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Fig asa2. Fracture of the base of the fifth metatartal. Cormpare with fig ag3.

Fig 253 Normal spophysis at the bse of the Afth metatarsal,
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Fractures qf the Metatarsals and Phalanges

Fracture of the base of the fifth metatanal
Marchmg fracture
Crush fracture of the petataruals

| Lateral-rotatson myury of the forcfoot

‘ Fracture of the phalanges

' FRACTURE OF THE BASE OF THE FIFTH METATARSAL

Tha 1t caused by excessive inversion of the front half of the foot. The aatero-
Pwtenar radiograph shows a tnangular piece of hone detached from the base
o the metatarsal (fig 252). There 1s hardly any displacement. Thus fracture
o be dustmgushed m the radiograph from an d apophyss, which
h“mdmlacrﬂm:lhlpe(ﬁg 253).
mpmrn!h::ppnmllyllpmn,bmthe up of the kateral malleolus 1
it tender nor 18 there tenderness over the front end of the os calas, Further
SImmIton reveals marked local tenderness on and underneath the promin
¢oc formed by the base of the fifth metatarmat

myun should be treated a3 2 sprarm and not as a fracture. The patient
¥ up and made to walk 1n an ordimany shoe at once. If the foot 1s put into

#remaing panful for monthe. Treated by immeduate rehabilitation the
Mﬂ‘llhngnnnmllymlwtck‘

* \IARCHING FRACTURE

T often accurs spontancously without the knowledge of the patient, who
an""’-"’1111lp:.mful foot. Pan rmay start suddenly but usually the ontet 18
‘Wmdtthnmxdemnh:\mghdmmjury

% localised tenderness and & lump over the shaft of one of the mets
x:h'm‘uilheim\d.mndmgﬂphnﬁmonhxhow‘lﬁmm
dq.::d‘ ndeed sometimes nothing sbnormal 1s visible (fig 254). In ten

Ita ever the radiograph shows a mats of callus arotnd an obvrous fractare
ferar Bcent to strap the front part of the foot. Walking remans uncom-
Mkhwnﬂm -
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* CRUSBH FRACTURE OF THE METATARSALS

As the result of a crush or & heavy blow one or more metatarsals are broken.
Usually the fractures are through the necks of the bones. Dungnon fs difficult
withoat 2 radtograph. Often there is an open wound.

Recovery s better and quicker if the fractire 13 dureparded and the patient
13 trested a3 though be had only bruised his foot. He is got up and taught to
walk 23 s000 a3 he will, which is usually within a few days of the sccident. The
frectures are able to lool after themselves, and it matters little if they joun with
deformuty (fig 255)- The important thing m to restore mobility to the toes and
this s best done by avoiding immobilisstion.

** LATERAL ROTATION INJURY OF THE FOREFOOT
(LISFRANC B FRACTURE DXELOCATION)

The front part of the foot 1s forcibly twmted. The joint between the medul
cunetform and the first metatarsal 1 dislocated or the basc of the finst meta
tarsal is broken. In addition, the second, third and fourth metatarsals are frac
tured through their necls and are duplsced laterally

Any dislocation thould be reduced immeduately if necessary at an open
operution. Reduction s sometimes unstable and must be held by 2 plaster slab

Fig agy. \arching fracture [nterval six weeks
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Fig 255 a(tep) Crush fracture of the tarkals,
Py )l mn Interval threo moaths,

rro
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A complete plaster cast 13 best avouded so that the arculation can be better
wratched. Sometimes all the vessels are torn, and the foot goes gangrenous,
early reduction may avoud thrs,

When st 13 certain that the airculstion s stssfactory the patient is encouraged
to walk wrthout support.

* FRACTURES OF THE PHALANGES
These arc unimportant. The phalanx of the big toe is often broken by & weght
falling on 1t. The bope is fragmented. Reduction is not needed, but 1t 1s some
trmes advissble to bet out & pent up hacmatoma 1 order to refieve pan, The
fracture does pot need any trestment. As s0on #3 the patrent can get 2 shoe or
boot on, he o able to return to work.
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