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PREFACE TO THIRD EDITION

The mereasmg importance of tmumatie stirgery and new developments
n the treatment of frmetur~ eall for another ehtion of thix book A
mam of our surgeon have gone to war the phiveeins who reman mu ¢
asarme additional dutie< whieh melude minor urgen and the eare of frac
turc< hhowise theanereasesn aeaident due to capan sonof mdu tny place
an additional burden on them

The eare of fractures 1% one of the most important dutie of the general
practitioner vet many men do not undemtand the fundamental of the
subjeet  Thewe tnjunes are the souree of much amiets to the medieal
profe~ 10n the public expeets a jxrfeet result and unless the patient re
corvers completels thereaa great dealof di <att factton Ik lay on account
of nlack of understanding faults yudgment and neglect to apply common
rense prneiples explain mo<d of the unfortunate realts

The author has emphasized the fundamentals of treatment sliek should
be followed by evern «tudent and doctor  N\ew proceduncs have been
mmplifid and rectiont on emergeney treatment and fracture wonnds
which are vitallv important at the prieent ime bave been prepared from
the current war bterature  Conadermmble attention has heen pven to
chemotherapy  recent developmentr of which have practically rovoln
tionized the treatment of tratmatie wounds

The general practitioner should he famihar wath the use of pladter of
Pan< and shoukl know how to apply simple forms< of truction  In addi
tion a~ the modern treatment of the long hone< requires skeletal traction
every doctor who does emergenes work #hould be able to fnxrt o Stein
mann pin or a harehner wire Furthermore as compound fractures ean
occur any where and need immediate attention he #hould be able to per
form a debndement operation without delay if an expeneneed surgeon 1«
not avarlable  Although apen reduction for kome fractures lins been ex
plamed m the text for obvious rensona rieh opemtions should be per
formed only by surgeons with cxpenence

The many helpful ruggestions of colleagues and the enticme of re-
viewers have been appreciated and theso were hept in mind a9 the prezent

edition was wntten It 18 hoped that this revidon will meet the need of
a short complete textbook on the subjeet

Towtn O GiohrLrw
Philadelphia Pa



PREFACE TO FIRST EDITION

The purpose of this book 14 to condense the subject of fractures and dis-
locations without the omusmon of important details Such a book 1s
mtended to fulfill the need for & complete yot mmplified gwde to the
management of bone and jomnt 1njures

On account of the increaming frequeney and sov enty of highway accrdents
phymeians should be well informed as to the management of injures and
since 1n these emergencics the early care to a great extent determuines the
end result, the immediate treatment should be 1n accordance with accepted
present-day methods The value of competent attention in the prevention
of disability 18 plunly demonstrated by statisties of industnal injures

It 18 emphamzed that elaborate equipment and complicated techmie
do not of themselves produce success a8 a satifactory result for the greater
part depends upon the mtelligent use of general pnnciples

Although much 1mprovement has been accomphshed by the use of cer
tain standardisod procedures for frectures the importance of individuahzn
tion should be kept in mind and the form of treatment chosen only after a
complete examunation of the case

Only the one most practical method for 2 condition 18 advised, a8 mn
emergencies seleotion of the most appropriate treatment 18 confusing and
time-consuming  Providing the imtial treatment has been adequate a
very small proportion of fracturea requires open reduction and for this
reason description of operative technic has been hmited to akeletal traction
and subcutaneous lgverage

The use of plaster of Pans 18 recommended and plaster technic 18 ex
plauned in detail as this 1s a form of immobilisation which can be used
umversally

Since many persona fail to reahze that careful follow up trestment 1n
as mmportant as the reduction of a fracture this part has Hkewise been
given special attention

8uch & practical conmderation of the subject will be of distinot advantage
to the undergraduate i supplementing the course of didactic lectures
and 1t 18 hoped that the same arrangement will likewise be of value to
physicians in general practice

I wish to thank Mr Maulsby Kimball for prepanng the Line drawings
and 1n particular I wish to exprems my apprecation to the publishers
NMessrs Willam Wood and Company for therr courtesy and help 1n the
production of this book.

Epwmy O GECEELER

Philadelphia Pa , Nocember 1537
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CHAPTIR T
GENERAL CONSIDERATIONS

In order to undertand the treatment of fmeture< 1t s nese< an o
approach the subject of bone mpunes first from n hiriad point of view
One should remember alwaves that the fmeture iteelf 1 only a part of the
mpun Other asociated mpunes as shock hemorthage and damage to
viseerne may be even mon renous Bofore con wlenng the e« entinls
n dngnos and management of the individunl fracture eertain prebiminan
defimtions and explanations are required

Definition of fracture A fracturc 14 a brenk 1 the contimuty of bone

Claxstfication of fractures The ty e of fmeture are (1) simple (closd)
(2) compound (open potentully mfected or infeeted) (3) pathologieal
(spontancou  from bone diseasc)

Varetres of fracture  The vanctiex are incomplite complete fis e
or linear wtellate  comnunuted  impacted  compre= ton sulipcriosteal
green-stich and ¢ piphy xenl

There arc two mam groups of fracture< nccording to the nature of the
trauma (1) Indireet fmeturer coneed by levernpge tommon or pulling
foree arc wrually hincar  (2) Direet fractures the result of blows or im
pacts often are comnunuted or eompound

According to age there arc ecrtamn groups ax birth fmetures (infants)
green stick fractures (children) «piphyveenl fractures (adolescenta) ke
tures 1 the shafts of the Jong bones osecur most oftin o adulta Fractunes
n the neeh of the humcrus and in the neck of the femur oceur ty pieally in
Iater hifc

Results of injuries causing fractures. When bone 1t hrohen it hleeds
the amount of hemorrhage vary ing accorting to the sevenity of the injur
and aecordmg to the displacement of the fragments  Contusion and
lacerntion of the surrounding shin mureles and nemes alwo cceur with
hemorrhage 1n and betwecn the muxcles  Usunlly there 12 ecchy mosis
which 1 extravasation of blood from the rupture of small superfieial
vereels and also cxtendmg from the bone In most mdiniduals this
damnge produces an absorption fever and modernte leucocytos wlhich
subade after a fow days  There 13 o varying amount of general shock
depending upon the nature of the traumatim the age and general con
dition of the perron  Tor & short fime after the injury the patient has
comparatiely little pain and the muscles are relaxed from the local shock
Later the part hecomes acutely tender and there s decided muscle Apasm

3






CHAPTIR 1
GENERAL CONSIDERATIONS

In onder to understand the treatment of frnctures it 18 necexsan to
approach the subjeet of bone injunes fimt from n broad pomnt of view
One ghould remember alwavs that the fracture iteelf 14 only a part of the
mjunn  Other associated mjunes s shock hemorrhage and damage to
viscerae mmy be cven more serious  Before conmdenng the essentinls
n dingness and management of the mdi rdual fracture certan preliminary
defimtions and explanations are required

Definition of fracture A fracture is o break in the continuity of bone

Classification of fractures  The tvpes of fracturcare (1) ample (closed),
(2) compound (open potentially infected or infected) (3) pathological
(xpontaneou= from honc disense)

1 aneties of fracture The vancties are incomplete completo, fimmure
or hnear =rtellate commnuted mpacted compression subpenosteal,
green-«tick and epiphyseal

There are two main groups of fractures according to the nature of the
trauma (1) Indirect fractures caused by leverage, torsion or pulling
force are usually linear  (2) Direct fractures the result of blows or im
pacts often are communuted or compound

According to age there are certan groups as birth fractures (infants),
green—tick fractures (children) epiphyseal fractures (adolescents) Frae
tures in the shafts of the long bones occur most often 1n adults  Fractures
m the nech of the humerus and n the neck of the femur occur ty preally n
later hie

Results of infuries cauging fracturee  When bone 18 broken 1t bleeds
the amount of hemorrhage \arying according to the seventy of the mnjury
and according to the displacement of the fragments Contuson and
laceration of the surrounding skin muscles and nerves also occur with
bemorrhage 1n and between the muscles Usually there 18 ecchymosis
which 15 extravasation of blood from the rupture of small superficial
vessoly and also extending from the bone In most mdimiduals thi
damage produces an abrorption fever and moderate leucocytoms whioh
xubaide after o few days There 18 o varying amount of general shock
depending upon the nature of the traumatism the nge and general con
dition of the pereon  For o short fime nfter the jury the patient has
comparatively hittle pan and the muscles are relaxed from the local shock

Later the part becomes acutely tender and there 1 decided muscle spasm
3



4 FRACTURLY

8wolling which occurs almost immediately and wncreases dunng the first
day gradually subsides after that

Deflnition of compound fracture A fracture 18 compound when an
cxternal wound commurueates with 1t Compound fractures aro eaused
(1) by severe direot force and by mussiles which produce ore ar more
wounds extending to the broken bone, (2) by indirest force, mn which

SNnaswny

Capasular
\ quamen‘t

Fra 1 Dtaamax or a FraoTURE
Ilustrating the mn l}gury to tho zoft structures which accompanies a duspleced frae
ture near s joint ote the torn capsular Iy ents and proswuro by tho fragmonts
on vesvels and nerves and hemorrhage in the fracture aroa.

lovernge forces the fragments through the muscles and skin  There
usually 1s less infection 1n the luttor form

Compound fractures arc eontaminated wounds 1 which there are
foreign bodies and bactena  The important fact to bear 1n mnd 18 that
tho defensie powers of the hody ean overcome 2 cortam amount of bae
tenn present 1 compound fractures provided the wound has been im
mediately treated by debndement

Process of bone repair Tho repair which occurs 1n and around o
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fracture 13 e~senfially the same repur which follows mechanical damage
{o other treues cxeept that the granulation tisne becomes osfied
Blood from the torn veseels and bone substanes forms a rolid clot hetween
and around the fragments within forts-eight hours  As the clot =olulifics
new capillaries connectne tizaue cells and osteoblasts are formed a0 at,
making the foundation of the bony patehwork  Callus forma (a) m
the medullan eanal  (b) between the penosteum and the bone, (c) be-
tneen the bone frgments  Bone healing occtrs romewhat after the
manner 1 whieh pieces of metal are selded together, the opposing ends
firt being roftened before becoming fused  Thix roftening of the bone at

S g‘-—r—ﬁ_—;:
A B
:«bﬂ_‘—q\;\";—ik n—
e —_—
< D
e ey
—5TEe——— R
£ F

Fia 2 Diaanayt ILLUATRATING THE ProcEss or Bove eralr

A hemorrhage at thomte of fracture B, orgamized hlood elot, with the beginmng
formation of connective timue pmuxlfu.l. a large apmdlo—nhnpcd mosa of con
nective tigsue and ostcoblasts The ends af the {ragments are decaleiflod and
undergoing chemical changes DD the entire froeturs area has becomo solidified
b the callus lins shrunken and has become laminated  F tho fragmenta are now
firmly united by new bone tissuc which is denso and hard

the rsite of fracture with the depowition of ealerum and phosphorus salts
19 known as aulolysts  While hone absorption takes place calelum 1
deposited 1n the area of bone healing and thi progressn o change can be
scen 1n a reriew of X ray films made after an ordinary fracture has oo
curred A8 the superfieial swelling submdes, n spmdleshaped mass of
#pongy bone develops over and around the wito of fracture  This mass of
new bone rounds off the wregular and promimnent portions of the fragmenta
and as 1t shrnks becomes comverted mto hanl bone

In studving the chemistry of bone repair it has been found that the
dunntegrntion of bone and traumatized soft tisnies at the sto of fracture
rekults m the formation of an enzyme called phosphatase This phos



6 FIACTURES

phatase 13 present 1n o Iarge amount at the mte of fractures although only
1in their immediate viemity  Its action is thought to bo the deposmtion of
calcium and phosphorus salts by chemically transforming them from the
calelum and the phosphorus present locally in the fragments and 1n the
blood stream  To funetion well this enxymo requires & certain hydrogen
ion concentration which n turn depends upon the circulation to the part
Thus delay m union 13 explained by impairment of the blood supply

!
Fia 3 Breciuey Lowerruomiar Bectiow or Fracturo Browiwa REPAIR
Note the rounding of the fragments and the thichncas of the callus which com-
pletely covers the onds  Buch cxcesm ve eallus formation is nccessan on account of
tho oxtreme displacoment

The metabolism of caletum und phosphorus and in turn the unioen of
froctures to a great cxtent depend alwo upon the absorption of these
elements from the gastro-intestinal tract The diet should contain an
adequate amount of ealemm and phosphorus aleo a sufficiency of 1ita
mm D It s probable that a decreared geidity prevents tho normal a<
sumlation of these me salts from the dret

As a general rule the younger the patfent the moro rapidly bone
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repatred  Al<o tho vounger the individual s, the greater 1 the tendeney
for deformify to be overcome dunng and after umon of the fracture
Delayed unfon ymplies that conzohdation at the mte of fracturc has been
aloner than normal  The quality of bone repair depends upon several
factors  The bload suppls to the affected part 1+ important, for where
there 18 hittle eirculation aa 1 the neck of the femur union 14 necessarily
alow and feeble  When the muscles and periosteum with their vessels
hav e been tomn from the hone the dimimished blood supply causes a delay
m union  The large area of bone surface mn a scverely comminuted frae
ture produces an extensn ¢ amount of callus, although this forms alowly
The relatine position of the fragments 18 mgmficant, wide separation re-

. F16 4 Brecruen  Unoniton FRACTURE 1n THE N xox or TR FEVUR
e entire nech was absorbed on aecount of asoptio necrosis duo to tho int
tn the blood supply by the fracture o Interruption

quinng a longer time for union than a linear fracture without displacoment
The wecunty of immobilteation also 18 mmportant as the frequent move
ments due to madequate splinting retard bone healing by tearng the new
traue and much movernent may delay or even provent umon Ago v an
umportant factor as umon i older persons proceeds more slowly than n
carher vearn  Thc pre<ence of mfection 18 dotrimental for this may pro-
duce absorption of bone with the formation of a mass of heavy sear tissue
Low3 of bone timue for mstance in gunshot wounds obviously ecauses a
deh{v n umon and m rome 1nstances results i non union

on unwen  pseudoarthroms and  false jmnt  are syn
rignify that bone salts have not been lud dO\{n in the arl:;J o??:n-l:tcl):g ‘l";d
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there 18 no bony fusion of the fragments  The main causes of non-union
arc (1) Insuffictent or seanty blood supply to the part Examples aro
fractures in the neck of the femur and in the carpal seaphoid bone, and
compound fractures with stnppmg of the periosteumn from the bone and
damage to the vessels  (2) Extensi ¢ loss of bone subatances m compound
fractures creates 8 gnp which 1n somo instances 15 80 wide that 1t cannot be
connected by callus  War wounds are examples of this  (3) Interpo-
sition of soft structures may nct as a barrter and actuallv prevent union
Proof that this occurs has been found duning operations upon fractures
Repeated mampulations and inadequate immobilixation aro contributing

Fre & 8erersxw Pitniovoarc sl Fascrurs or ax Tisia tarocan 4 Crst
8pontaneous fracture oecurred on acenunt of the cavitation and shell-dike thinness
of the hone

factors  Although bone repar 15 delayed by constitutional discases even
ayphilis 18 not consmdered a cause of non union  In many 1nstances what s
considered non union 13 only delnved union further immobiligation being
sufficient to produce firm unton
Pathological fractures occur with httle traumatism or spontancously

because of weakness of bone This weakne may be tho result of (a)
such constitutional conditions as richets osteomalacia senilo ostcoporo
ms and syphilis (b} local conditions a9 osteitis osteomy clitis benign cvnts
and erther primary or metastatic malignaney (¢) neurotrophic ehange~
The prognoss of these fractares depends upon the condition which pro
duced such weakness 1 the bone Thev requiro general care and pio
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Jonged immolnhization  Union accurx n a conmderable proportion of the
en<er

Recurrent fraclurcs occur 1n osteogencas imperfecta (congenital fragihity
of bong), and with neurotrophie changes

Records of fracture cases. The history of nceident eases should be ac
curate and 1t 18 important that the record be made without delay on ac
count of claims and the possalnhity of revere complications or death  If

Fio 6 TamRoLoorcal FRACTORES oF THE Frumom i Pacer s Disrass

Weakness from fibrotie degenermtion predisposes to fracture  The lower f;
mgm [ B{.léht m‘ht :;ht.he {tlant was gotting out of bod after tll.'mmlf;lplnr?
uny t beoo
et el e ough such {rastures umite readily umon does not e

possible that portion of the record concerning the immediate njury should
be stated 1n the patient s own words  As there aro legal features to most
acaidents the exact time location and manner of occurrence should be
noted also the names of permons who may have been responmble and of
witnes~es are necesaary

The fracture record sheet nponsored by The Amerean Collego of Sur
geons 18 recommended for hospital cases  Tho patient should be ques-
tioned 88 to whother or not there had been any previous trouble m the



10 FHACTUREH

affected part and any provious injuries or complaints and their treatment
should be noted as these may Influence tho proposed treatment and the
result Inasccurate records aro often the source of much controversy
loss of time and may bo embarrassing i court  Unless tho record was
made at the time of examinntion 1ts use may be denied on the witness
stand

Medical reports in Industrial cases In injures which occur during
employment the cmplover or his insurance carrier must have accurate
roports from the attending doctor, and these should be forwarded
prompth  Bmee the members of the clmm department erc laymen
overy-day language with a mimmum of technical terms must be used
In order to facilitate the detamils of investigation treatment, compen
sation and scttlement practically all of the insurance companies require
that a 8tandard Form for Surgeon 8 Report be filled out A paper wrnitten
recently by Mr G Lester Marston, genernl claim mannger of a leading
wnsurance company contans so many ‘valuable explanations and sugges-
tions to the questions asked on this form that a large part of 1t 1s quoted
here Acknowlodgement 15 made to the author and to The American
Jowrnal of Surgery m which this article appeared  Exvery phvmeian who
treats industrial mjunes should be thoroughly famihar with its details

Standard Form for Surgeon’s Report
First Section

The Patrent 1 Aame of Inyured Person  Write the name legibly 1n ink for this
is the sole menna of 1dentifying the injured porson and enables tho carmer to eonneet
promptly the report to tho proper file

Age  Too much cannot be said about the importaneo of giving the age for any
layman knows that a broken ankle in & man of 20 and the same broken bone 1n a man
of 70 moy have vastly differcnt consoquences Furthermore 1t frequently happens
that the age gaven by s patient to hus physieian 1a his true age whoroas the age given
to his employer may have been different

Ser Important oftentimes becsuse tho Christian namo does not always indi
cate sex

2 Address Aumer and Sirest  This s important for the purposs of identifying
and locating the employee  Frequently ws find that the cmployee has not registored
his latest addrees with bus employer Tho address should be complete giving both
the number and street and the namo of the city town ond state

3 ‘ame and Address of Emploger This 13 most important in identifying the
employer of the injured man as records 1n moat insuraneo compames aro filed by
the name of the employer

Bacond Section

The Acctdent 4 Date of Acerdent Howr  The date of the aecldent and the deh
hite hour of oeeurrence are of great importance as this information belps to deter
mine whether the aceident oeeurred darnx working hours and during the poli
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maod  The datc of the aceldent and the hour of the aceident are alw important
hoeanee many times the making of a claim alleging an accident is an afterthought
on the part of the claimant and it ecomes very fmportant to ehieeh e mintements
gven to the phivaiclan

Date Duabilify Began The date disabllity hegnn s eqqually important with the
date of the arcldent beeause in many bnstances there are delnyed disabilities of per
linps dava wecks or montle following the alleged aecldent  The date of diraldlity
is also important possibly in determining the ennsal relatlonahip hetween the alleged
accrlent and the enndition found by the phyrician  In such eanen e have no dnte
of dimatnlity or accndent unless it in mven by the phyaleian

& Statr 1n I atient a then Words W here and How Aecrdent Oceurred 1t in alwayn
valuable and useful to put down in the firmt pereon just exactly what the patlent said
to the phyaician nn to how the accldent happenel o x [ alipped on some water
and fell down landing on my back Buch a atatement eontains the facts of what
enuned the fall and the part of the man # anatomy whieh was injurced

Many times in compen<atlon hearings the hlatory mven to the physician may be
the prrotal point on which the deewrion of the referee or commissioner hinges It in
of great importance to all elaim examinem and medical or surglenl adviser in deter
mining the quention aa to wlether the condition aetunlly resulted from the alleged
injury or nut

Third Bection

The Imyury 0 Giee Accwrale Deacriplion of Nature and Fxient of Inyury and State
Your Hyeetire Findings  When we come to thie question we are Impreseed with the
fact that this form of rport appears to be a great reeord for o minor Injury and a
very small record for a large or acifoun injury  In the latter case the Informatlon
muat be aupplemented by 8 more complete report Yot it must be always borne in
mind that this i a phymeian s story told to a layman and the avoldanee of teehinieal
terma mo far as paaible In much to be desired Tlowever with a Httle practice and
thought the dereription of the injury enn be bolled down to n few wonds mueh an

compound comminuted fracture of the rght tibia in (e mid third I thercian t
rom on tle report use an catra sheet of paper for thin s one of the mast important
1tems on the report 1 pon this desciiption dependa the evaluntion of tho eame Tt
almo amedsta greatly in determining the quention of whether tha dimabillty 1 belng
unduly prifonged  The objective findings aro of the ntmest importanco In deter
mining the questiin f eansal relationahip etw cen the alleged injury or aecldent and
the conditim found by the physieinn

Well th Injury Rteanlt in () § ermanent Defect (b) Facial or Head Disfigurement?
If Su What  Again a proper anawcr to these queations in of great importance In
determining the value of tle care not only from the atandpolnt of temporary total
imnlnhity but from the atandpoint of pormnanent imprirment or diafigurenient

K fa Acerdent Abore [ eferred to the Only Cause of 1 alient s Condition? If Not
State Contributing Cauacs Important beenwso some atates do not recogulzoe tho
apgravstion by aninjury of a previously existing wyatemle condition compennation
18 wuch states belng payable only for a diability normally 1o e expeeted from that
e of Injury

O Ls Jatent Suff ring from Any Diavase of the Heart Tungs Drun Kidneys
Blood Vasewlar Sy tem o Any Other Dixalding Condition Aot Due to This Aceident?
Circ articwlars 1he doability will bo prolonged If the patlent ban an arterioaclern
tie conditt 0 ki tiey 11 mble or a bad eart or any one of A number of disonren It
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is therefore important that the attending physician the surgieal director and the
claim examiner havo the fullest information so that they may colperate togsther In
shortemung the period of disability

10 Has Patient Any Physical Impairment Due to Preniows Acciden! or Discass?
Gire Particulars Thus 18 important too fn that faflure to give an accurate answer
might involve the inmurance carrer or employer in making a payment for & per
manent impairment or amputation which had previomly been paid for

11 Has Aormal Recocery Been Delayed for Any Renston? Ghize Particwlars  This
question is closely related to questiona 8 and 0 and affords tho phymielan an opportun
ity further to explain the reason if there is such for the delay in reaching normal
recovery

Fourth Bectlon

Treatment 12, Date of Yowr Firsl Treatment Who Engaped }our Services?
‘Tun 18 of extreme importance particularly in cascs whers treatmont has been de
Iayed and possibly an infection has gained the upper hand  Oftentimes this date I
important as it may indicate treatment prior to the actual date of this metident
Apaln it might involve the question of which of two carriers there having been a
change in carners by the cmployer is responmble for the alleged injury and ensmng
disability with consequential expense

The second part to this question— ‘“who engaged your services —is important
in many states because of esrtain provimons of the law

13 Dacribs Treaiment Gicem by You It is helpful 1n fact casential for the med
ical or surgical direetor to hnow oxactly the kind of treatment rendered by the at
tending physician in order to determine whether it is proper treatment for the injury
or condition whether 1t 18 the moat up-to-date treatment or perhaps an outmoded
treatment which has been found absolutely nseless or almost useless in treatment of
the condition present compared with modern treatment

Also if there was & wound was it sutured? Was it drmined? Was it cleaned up?

If thers was a fracture was it reduced? Vas it splinted? What was the nature
or kind of splint? YWas & satiusfactory reduction obtained?

14 Tere \-raye Taken? Buch information 1s very important in cortain typoes of
injuries

By B hom! Thin 18 neceseary information in order to determino whetber or not
an expert roentgenologist interpreted tho plates  To one inexpert In the roading of
z ray plates a natural suture Line in the skull might cause « mistaken beliof that 1t
was a fracture ine It would be even more serious if there were an unrecognized
fracture

When? Of course It ix important that the date the  rays were taken should ap-
pear 10 the Bargeon 8 Report

16 Y Ray Diagnosts  Wo have already referred to the importance of this subject

16 T as Patient Treated by Anyone Else? By IWhom? TWhen? Physicians reeog
nise the fact that quite often paticnts diseatisfied with a diagnosis travel from one

doetor to another

In some states the law reguircs that tho phymeisn in filling out his roport cover
this questlon fully Bometimes on ansmer to this question would disclose the fact
that the patient had been treated for a long time previously for something which he
mrow claims results from a recent aetident

17 Was Patient Hotpitalized? \ame and Address of Hospital Tho correet an
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swer to this tnvolees the seeunng of hospltal records for ultimately there will be s
hospital DIl

18 Date of Admission to Hosprlal?  Date of Discharge!? These are important to
the insurance carrer and employ or in cheeking up Mlls reecrved from the haspital

10 Is Further Treatment \eeded? Far How Long? This too in vitally importsnt
1 determiming whether speeialized treatment which might be recommended by the
phymcian would shorten or eliminate the disabilits It is very important that we
know the period of further treatment 1f such s recommended

Flfth Section

was

will be Able (o Reaume Regular Work On?

Disabibity 20 Pnhml{

21 Paurnl{:'l'l be {ble to Resume Light Work On? Upon tho answors to theas

questions depends the date on which compensation ahould ceaso  They sorvo to
ratisfy the various boards or commimsions that the insuranco carrier or employer
18 warranted in stopping compensation on that date  Queation 20 relates to the fact

that the cmplovee was able to resume his regular work and 21 indieates that he was
able to resumne light work

22 If Deatk Enswed Gire Dale  This question 1s obviously a very important one
for record purposes

Examination of injured cases for fractures. Gentleness and carcful
handling of the patient cannot be over-emphamised

A General ezaminalion 1If the patient 18 extremely shocked 1t may
be necessary to postpone a complete exammnation of the phymeal condition
until later It 18 umportant to carefully differentiate unconseiousness,
coma, mtoxacation and hystena Complete disabhiy may not indicate
fracture conversely a fracture may exst cven without deformity and
disability  Malingery always should be borne in mind and suspected when
the complaints appear to be grossly out of proportion to the alleged mnjury
In any severe injury 1t 18 of the utmost unportance to consder the posm
bility of multiple fractures visceral damego and of local complications
Failure to look for these may be disastrous

B Local examination  Injury to bone 18 accompamed by brumng of
the skin muscles and nerves distention from hemorrhage, and muscle
spasm  Additional pamn and shock should be prevented by avoiding
unnecessary mos ement of the accident case  Often 1t 18 best to eut off a
shoe and to np clothmg when undreasng the patient Furst of all the
ijury must be carefully inspected If the patient 18 helpless or 18 un
conscious the entwre body should be examined  In comparing the affected
mide with the unaffected smde any chango m the surface color and contour
are noted  Local swelling with the extravasation of blood under the skin
are suggestive of fracture and when accompamed by deformity such a

disgnosis 18 highly probable  \ oluntary mov ts of
d s ry movements of the part should be
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Before palpatmg tho affected arca the patient 1s asked to Indicate ths
location of his pain  Unnecessary and purposeless handlmg should be
avoided It 15 1mportant to examne the circulation of the limb feeling
the pulse and noting the condition of the superficinl circulation  Ancs-
thesma or motor parnlyss denote norve njury from external violence or
from internal pressure The phymcian should not attempt to ehat

Fia 7 PxwciL moLLiwag Test

Wincing’ point tenderness indicates a green-atick, mcomplute or Impacted
fracture which otherwiso might not be suspected

2,

e

Fio 8 A Couwvox Bource or Ereox
Groas displacemont may not be vusible or palpable in a swollon or fleshy limb

crepitus os this gntting scnsation conveyed to the examining fingers by
moving the fragments causes further pain and the sharp edges may produce
additional damege to muscles and blood vesscls The mulflled ereprtus
which 18 obtained by gently manipulating epiphysen! acparnttons s char
actenstic and entirely different from the ususl fracture crepitus Auscul
tatory percuseion with a stethoscope and the pencil rollmg test are help
ful 1n doubtful casea

The mgns of fracture are summarized es follows (1) loss of function
(2) swelling and ecchvmons (3) winemg’ localized tendernems
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In addition there maty be muscle spasm, abnormal mobility, ghortening,
deformity, crepitus and vanous complications

X-ray examination o matter how trval the condition appears,
even mjun nhich causes persistent pain should have the benefit of X ray
cammnation  Although the physieal migns mayv defimtely mdicate a
fracture the cxact condition of the bone can be vicualized only by the
N rav filme  This part of the examimation 1s recognized as a routine
procedure after an mjun and f the phvaemn negleets to seeure an \ommy
esamination before treating a case he mubjects himself to the Hability of a
malpractice st In mural communities however, where X ray appamtus
1< not avalable the law 1s more flexible

{

Antero Posterior View
No Overtapping s Evident

N S
.

Lateral View Showling Overriding

Fia 9 luportance or S8rvERAL \ RaY VIEWS
Demonatrating that examination 1n only one plane may bo mislending  Exposure
should be made m at least two planes

In requesting X rayv cxamunation of lmbs 1t 18 umportant to bear n
mund that roentgen rays cannot penetrate steel sphnts, although wood
sluminum and plaster of Pans offer hittle interference  Adhesnve plaster
and metalhic omtmentes also may interfere  Exposures should be mado 1n
uniform directions at least in two planes at n nght angle to each other
It must be remembered that even if the fragments appear to be aatisfac
tory 1n one plane there may e a deeided displacement shown by examina
tion 1n another plane  Oblique films are valuable 1n certain locations and
#terecscopic views are especially helpful in examining jomnts  Films large
enough to afford a view of the entire bone should be used as there may be
multiple fractures at a considernble distance apart  If the clieal courso
= suggestive of a fracture regardless of a negatne X ray report other
films exposed m & different plane may show the suspected condition In
care of doubt &s to whether or not epiphyreal separation or other osseous
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mjury exwsts 1t is wise to obtan 1dentieal films of the oppostte wnmjured
side for comparson

General Directions for Guidance In X-ray Work of Fractures. (Note
tho following plan sponsored by the Amoncan College of Surgeons, has
been modified for the author by Dr J Stauffer Lehman roentgenologst )

Genxmir, Dimectiows ror Guipance or X may Work 18 Fraorures

Hand Two views Anteroposterior and oblique on one 10 x 12 film or two 8 x 10
films to ineludo fingers and earpal bonoe  If injury to carpal bonea is suspected add
a truo lateral

Wnst Three views Posteroanterior oblique and lateral views on 10 x 12 film
or three 8 x 10 films  to include metacarpals and lower third of foromrm

Forearm Two vicws Anteroposterior and lateral views on 10 x 12 films using
care to see that both efbow and wrist are anteroposterior (hand in supination) and
both elbow and wrist troe laterl

Elbow Two views Anteropostenior and lateral on two 8 x 10 films. In casc
full extenmon of the arm cannot be obtained for the anteroposterior view make two
anteroposterior exposurcs one with the posternior surface of the arm resting on the
film and one with the extensor surface of tho forearm resting on the film

Humerus Two views Anteroposterior and lateral on two 10 x 12 films.

Shoulder Girdle Two views Sterececopic exposure on two 10 x 12 films to in
elude bead, neck and upper third of humerus and outer two-thirds of clavicle foro
arm and hands {n supination Use Poller Bucky Diaphragm If fractare of neck
of humerus or disloeation of bumerus 18 nupocted or demonstrated add a lateral view
made with the patient upright and tho injured shoulder against the film with tho un
injured arm raised to the side of the head

Chest for Ribsa Two views Binglo 14 x 17 anteroposterior film Bingle 14 x 17
film with the injured ribe 1n contact with the Bucky Diaphregm

Bkull Five views BSterececopic of both sides of the skull on 10 x 12 films ~ Single
views on 10 x 12 films of the frontal bones of the oceiprtal bone and 2 single view of
the facial bones made in nosechin (Water s) position Total of seven 10 x 12 films
Al viewe on the Polter Bucky Dhaphragm

Faclal Bones Two views on threo 10 x 12 films  Bterecsecopic posterior anterlor
views made 1n nosechin or Water’s pomtion Bingle lateral view with the affected
side down Use Potler Bucky Diapkragm

Lower Jaw  One stereoscopue view of the affceted jaw upon 8 x 10 films the ray
being directed obliquely upward

Cervical 8pine Three views Btercowcopic anteropostorior on 10 x 12 film of
whole cervical spine and stercoscopo anteroposterior on 8 x 10 film through open
mouth to ahow stlas and ans 1 se Polter Bucky Diaphragm A mngle Iateral on

10 x 12 film to be made wnthowt Bucky Diaphragm at mx foot distance patlent profer
ably in erect pomtion with film agminst the ahoulder and parallel to the spine

Dorsal Bpine Two views Anterpostcrior and Iateral on two 14 x 17 filme  Use
Potter Bucky Diophragm

Lumbar Spine and Bacro thae Joints  Two views BStereoecoplc anteropostenor
and mingle lateral on three 14 x 17 films  { s Potter Bucky Diaphragm

Pelvis 1neluding both luips  One view Stereoscopio on two 14 x 17 films T,
cover pelvis hips and upper portion of shaft of femur U/se Polter Bucky Da

pragn
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Femoml Neck  Two viena Stereoscopie anterapasterior 10 x 12 ilma of the hip
\lade on the Bucky Diaphrgm when posable  Ringle Iateral 8 x 10 film u«dng a
curved earsetie placed 1n the penneum and with my dirceted at 4 degree angle or
rangde lateral of pelvin with well thigh and knee fiexed

Femur Twa views  Anteroposterior and Jateral on two 141 17 filme Prefer
ably on M'utter Bueky Thaphragm

Rnee Two views Anteropo tenor and lateral on two 10 x 12 filma

Leg Two views \ntempaatenor and lateral of entire tibia and fibuls on 14 x
1 Blms  Wateh for fracture of upper thind of fibula

Ankle  Twoviews Anteroposterior and laternl on one 10 x 12 or two 8 x 10 filma
The anteropostenor view is to be made with the patient on his back the heel resting

b Eplpht’.ﬂé

o

Epiphysis

. Fia 10 A Possisre Freor IN Disaxosis
n examimng \ ray films of growing persons the epiphyseal Iine must not
mistaken for a ?mctum The normal uﬁﬁhym s smooth and is not dhpl-c\:io ﬁ

doubtful eases the eorreapondin rtof t to limb should b
Mmummd”mmmr?:m X pa: c opposito imb should be examined 1n the

on the ilm  The lateral view 18 to be taken with the patient on hisside the external
malleolus resting on the film  \ever attempt to show an antcropostorior view of the
ankle and foot on the same exposure

Foot Two views Anteroposterior and lateral on one 10 x 12 film or two 8 x 10
filma  Views should show tarsal sand toe bones If injury 1o tho metatarsals or
phalanges is suspected add an oblique film of the foot

Os Caleis Special view  When patient has fallen from a height and landed on
i feet in addition to the anteroposterior and lateral views described above one ad
ditional view should be made of the os ealeis  This is best obtaned wlth the patient
Iying on his back and 10 x 12 film under both heels and the tube so centered that the
ray will pass through the 08 eales at a 50.degree angle
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Forms of fracture A fracture 1s said to be incomplele when the line
or lines do not extend entirely across the bone A linear or fissure fracture
18 single whilo stellate indicates that there are multiple Lines of fracture
rachatiog from one point

In an smpacled fracture which 18 located charactonstically in the caleel
lous portion of bone the fragments have been jammed together In s

compression fracturo which also 1810 the spongy portion of 2 bore the bone
may be regarded as having been squashed  The green-stick varicty 18 scen
only m children whoso bones aro soft and bend soverely with munutoe
cracks nstend of snapping or break half way across Subpertosteal do-
notes that the break inv olves the bone without tearng 1ts covering  When
an epiphyseal fracture occurs the epiphyms 18 displaced from the diaphymis
or 1t may be actunlly fragmented  Avculsion fracture and sprasn fracture
have the samo meaning and imply that a amall seetion of bone has been
torn loose with 1ts tendinous or igamentous attachment

Tvery phveician should leamn to interpret X my films, for by so0 doing
ho gamne a more practical knowledgo of fractures and ean visualize their
treatment

Progress duning treatment and the oxtent of union are determined to
a great extent by periodic roentgen examinations although the physician
should conmder the X rays only as a help and depend mamly upon his
climeal judgment  The time required for callus formation vares in differ
ent fractures and 1 individuals  Callus wiich has not sohdified enough
to withatand etrain appears fluffy 1n the X ray film solid callus appears
laminated the new bone being latd down parsllel to the shaft of the bone
In determining complete union the phymean should be guided by firm
manjpulation as well as by the \ ray films The appearance of super
numerary bones in the hands and feet may be misleading as there 18 a wide
wndinidual vanation and these must not be mistahen for minor fractures
Although a normally ununited epiphvms does not resemble & fracture in
case of mjury the phymcian must depend upon climeal judgment 1n hin
dectmon as to whether or not an epiphy=eal separation has occurred.

The fluaroscope in treatment of fractures. This 18 a veluable asset in
the manipulation of cortan fractures around jomnta however the \ v
film 18 necessary to visuahze finer detmls and also 19 necessary for a por
manont record  Although the o1l immermon and shock proof machines

protect the operator and patient from the electmeal eurrent they do not
gn e protection from the roentgen ravs A standard make of fluoroscope
1+ necessary and should be operated onlv by a roentgenologist or techm
cian  Every apparatus should have an alummnum filter and the foot
switeh ahould he used intermittently for additional protection Jead rubber
glovex and apron should be worn  The oceamonal uso of a fluoroscope ix



C1NFRAL CONBIDFRATIONS 19

not dangerous as 1t has been proven that a two millimeter thickness of
alummnum filter at a distanee of 18 nehes from the tibe gves protection
agamnst an ervthema dose to the fingers for 2§ minute< Frequent use of
the fluoro~cope should be avorded and no fracture ghould be manipulated
under the fluoroscopie +ereen  The eluef danger hies in the fact that the
operator beng occupmed fals to reahize the length of time he has heen
exposcd to the X rave On aceount of the danger of explowion cther and
eascous ancethe<ta for frnetures m the fluorozcopie room rhould he avoided

Prognosis of fracturez. Belore cxpresang an opinion the phvmician
thould make a general and local examination of the patient including an
\ rav examination of all partr <uggestiy ¢ of fracture  Se ere shoch, dam
age to viccerne multiple fractures and open wounds masy be espeerally
wnous and the final revult cannot be predicted  An apparently trivial
mjurs may eause a decided dizalnhity  Mllonance must he made for indi
vidual yanations and delavs and 1t should be understood that any estimate
13 hased upon past expenence with mmilar easea  Finally other factors ax
the age of the patient his general condition the ty pe of fracture and its
location the position of the fragments and the follow-up care must be
considered 1n the progno«s

Medicolegal aspects of fractures  Lrvery physician ought to bo covered
by medical protectine msurance  \eglect to order \ my examination
and farlure to dingnose a fracture are common reasons for damage suits
both of which can be prevented 1f the physician inmsts upon films bemg
made routinely and as often as he requires them regardless of the patient s
wihes Such a routine does not apply to 1sclated communities where
\ rov equipment 19 not avalable  The doctor should heep at least a copy
of the filmg 1n hir possession as these records are important n event of legal
proceedings '\ roy negatnes are the property and part of the records
of the hospital or the phvaician who made the \ rav exammation A great
number of malpractice suits are based on the desire of the patient to avord
pavment of the bill with no complamnts until the doctor has instituted
proceedings to collect lus fee  Judgment should not be nfluenced by the
opinionA or enticim of the patient or his family | 1f he 15 dissatisfied or if the
physeian 18 1n doubt o to treatment a consultation should be procured
Permussion should be obtained from one of the parents before admmistenng
a general anesthetic to a munor  Other important ponts to be remembered
are to avoud giving advice or information by telephone and never to pass
Judgment on the results of a ease treated by another physician  Finally
1t alxo ahould be remembered that the law requires a medical practitioner
to manage a care according to the accepted methods which are employ ed by
other phvsicians in hus commumty

Complications of fractures. The most common complications are cireu
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latory dwsturbance, fat embolism, mfection deformity non-union dis
turbance of bone growth paraly sts, and limitation of motion
Circulatory disturbance  (a) Edema 1s due to damage of tho blood ves

sels and lymphsatics also may be the result of pressure by displacement or
angulation of the fragments The position of immobilization tight dress-
ngs and the improper padding of sphints also may cause a dwsturbance of
the circulation  (b) Gangrene may follow mjury to the man artery of the
hmb from complete divimon or penetration by n bone fragment may be
dus to contusion of the vessel wall producing thrombosis and also em

bolism at the bifurcation of an artery  The following gigns indicate severe

18%

Fia 11 ILLOXTRATING BRORTENING FROM ANGULATION XTTHOUT OVARLAPFING

disturbance the pressure of pulsation above but impairment or loss of 1t
below the levcl of the injury eyanosts and stono coldness of the imb distal
to thislevel the formation of large blebs pain and tenderncas exectly over
the main vessel at the area of myury (¢) Ischemic contmoture (Volk

mann s paralyms) 18 believed to be due to an acute venous obstruction
caused by the pressure of a large blood clot with the resulting rapid necro-
s of muscle fibers which 18 followed by the formation of extensve fibrous
tissue and conscquent contractures  Although this condition occurs most
commonly after elbow fractures in children 1t 18 seen also in the lower imb

In some wnstances tight bandaging or hyperflexion at the elbow appeam
to have been a contnbuting factor  The diagnoels is made by the sovere
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pan which appears cary, evanose and coldness of the hand and Jo~= of
power m the fingers

Fat emboliem  This compheation mayv occur after any fracture of o
rmedullated bone, and 11 most frequently ob<erved after fractures of the
femur  Peteeinal hemorrhoge ond the presence of fat globules in the uane
or sputum are strongl sugpestive signe Fat embolism chiefls affects the
lwug= ar the brmn When the lungs are mvolved there are mgns of pul
monart edema, with rapid respiration and bloods frothy expectoration
The mgns 1n the eerebral form are delinum  restlesnexs, and often coma
which precedes death

Fic 12. Vorxuaxy s Iscuruic CoxTRACTURE
Thus enppling %::mphm\\on otuLununn“y follows {ractures and mni bo duo to
d 1

tight ¥ cantracture oceurs o the lower limb
(Courtery of Dr Tom Qutland)

Infection  This 13 common 1n compound fractures Even m a closed
fracture the hematoma may become infected 1n some 1nstances on account
of dental and tonwllar dixease

Deformity  Malunion from angulation 15 almost alnays pres entible by
complete reduction and adequate immobihization or traction The part
should be inspected regularly and perniodiec \ ray examination 18 useful 1n
checlang the progress  In cares wearing plaster of Pans or other dresmngs
which are not readily removed angulation deformuty may be overlooked
unless X ray examinations are made The angulation 1n a green-atick
fracture usually will recur unless the hone has been ntentionally broken
during mampulation  In most nstances the shortening 1z & long bone
which 1 due to over nding of the fragments can be overcome by prompt
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mampulation or by adequate traction  In order to produce the best results
trachion must be applied early, before musecle spasm has becomo muscular
contracture.  Offen skeletal traction 18 effective when adhemive traction
fails to overcdtne tho overlappmng In children a moderato amount of
shortening 18 not scrious as this 1s compenrated for dunng subscquent years
of growth  In adults however c\en onc-half inch shortenmng of the thigh
or leg usually causes a permanent limp

Fia 13 Fractore or Rinivs Forrowep »Y Growra DintorBANCEH
The deformity 19 a result of injury to thcbeopiphym with subsequent shorteming [ the
0o

Dusturbance of bone growth  \ large proportion of epiphvreal fractures
or separations cause disturhance of growth on account of premature o<mfica
tion at the epiphvreal hne and are followed by shortening end deformity
Perfect reposition doer not xure normal growth the cause of this dis-
turbanco bang damage to the eartilage plate

\Iost deformities in the long bonen resulting from fractures in childhood
tend to become corrected dunng subsequent growth  The contour aline
ment and length of the lmb usually are rextored within a fow years Thin
18 cepecinlly true m voung chidren  Angulation deformity in a united
fracture tends to become a gencrahred cure Over-growth occasonully
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ocetrs nfter fractures of the long bones in chuldren, and i« believed to be due
to pentosteal shimulation

Paralyms  The occurrence of penpheml nerve tjun with fractures 14
not uncommon  This compliention i« found most often wath fractures
in the remon of Joints as the ‘alhow and hnee ako with bullet and shell
wounde In relative frequenes the common peroncal radul and ulnar
nenves are mo<t often imolved A nerve mav be njured primanily by
conturion laceration or pres ure at the tune of the aceident  Secondary
nen ¢ damage mav oceur from forceful mampulation and the presure of

Fio 14 Mavoartes Fracruxes or tve Lra
This result is an example of poor 1nitial treatment and inadequate follow up eare

The
hnn’lr:::mp:em::%nh;:'kef{;?igr:&%n.?gﬂI‘;ﬂ":é[;f;:;mopﬁcluoneo?epfﬁjn?c‘:y thould
rplnts and dreasings A nerve alro may be mvolved secondanly by the
constneting effect of fibrous timsue and eallus formation  An example of
late involvement 18 the delayed ulnar paralysis which sometimes appears
many vears after fracture of the external condyle of the humerus caused
by the tension on the nerv ¢ by the deformity

I'tmitation of motion Truumatigm or infection meidental to fracture
may cause inflammation 1n jomnts and tendon sheaths with painful motion
or restniction of motion  The formation of excess callus by a fracture ex
tending into the surface of a jomt may cause imitation of motion and mn
many mstances displaced fragments projecting nto a Joint produce bone-
block  The degeneratine arthntis which 15 common middl¢ life and
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later years frequently 18 aggravated by injury and subsequent immobilisa
tion with resulting chronic pain and limited motion. Fibrous ank; lost
from contractures and adhesons of the soft atructures after prolonged
immobilization and edema 13 common, espeeially in smell joints as of the
hand and foot The disablmg fibroms after infections of the hand 18 well
known Infected compound fractures 1n the region of joints often are fol
lowed by bony ankvloeis  Alany comminuted joint fractures are followed
by limitation of motion and ¢ven bony anky losis

Post traumatic osicoporoms or acute bone atrophy 18 n condition char
actenzedd by a decrded deealeifieation and molthng which appears 1n the

Fic 15 Deroruitr rmov Loss or o DistaL Errrirers
This condition followed o compound frueture The distortlon was eaused by

lntcrlolxl'encv of gromth m the ibia tho unaffected fibula having eontinued to grow
normally

\-ray films roon after njury  Thisinjury may have been only tnfling asa
spraun or minor fracture of the ankle It 19 believed that the condition 13
due to a trophoneurotic disturbance which results in a localized hy peremma
and consequent cyanons of the hand or foot  Pain is increased on motions
and there 14 a decided tendency to chronieity and ankyloss of the affccted
Joints  In many wnstances this condition ean bo cured by carly and per
siatent function with the support of unpadded plaster splints walking
castsand Unna s paste dressings It has been shown recently that resistant
cares cnn be eured by the operation of periartenal sympathectomsy

Hospital organization. Increased industnal activity and heavier motor
tiaffic throughout the countr call for hetter hospital facihities for the man
agement of fractures



o
CENEPAL CONSIDERATIONK o

In even large ho-pital a ~ parate fracture <ervice hould be maintamned
1 order to tmprove and carnv on the proper treitment The member<
of this <ervice <hould continte on duty throuzhout the vear or if there 11a
rotatine <erviee tt ~hould not change frequenth Orramzation and team
work are e~entral  Regular conferenees ~hould be held for the purpose of
diccussing current ca~~ and a routine follow -up <v tem ~hould be mamn
tamed  The \menean Colleer of Surgeons has< publt hed <tandard fracture
requirements for ho~pital- and the officral Fracture Record hects which it
<pon<or< are available at a ~mall co~t

L.
Fir 16 \ may Fou or Asxie rv Precepree Inecstmamios

No & the extrerze ulting ¢ the astrazaluy and duruption of the ankle mortise
tke arueslar surfaer of the ubta being absent

It ha Leen hown that two-thurd of all major acerdents m envil practice
occur o rural detnet< therefore not onh large eitv hospitals bat all small
hoprtals <hould have a fracture orgamization. In <mall mstitutions at
least two staff member ~hould be respon-ible for aceident eazex one to
kelp the otker and to subtitute dunnz the other « ab<ence

It 1 not nece~ art to have elaborate or expensve equipment The
Amencan College of >urgeons requires the following or their equrralents
Murray Jones arm phat< Thoma or heller Blake lower imb <plints with
Pearon knee attachment Hodzen <plints Cabot leg #plintx an assortment
of worden splint - and plaster of Pans< bandages al<o equipment <hould be
Lept ready for su pen 10n and traction of major fractures  The plaster of
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later y cars frequently 18 aggravated by injury and subsequent immobiliza
tion with resulting chrome pein and hmited motion  Fibrous ank; loms
from contractures and adhesions of the soft structures after prolonged
immobihzation and edema 13 common especially 1n small jomts as of the
hand and foot The disabling fibross after infections of the hand 1s well
known Infected compound fractures in the region of joints often are fol
lowed by bony ankyvloss  Vlany communuted joint fractures are followed
by limitation of motion and even bony enk: losia

Post-traumalic oslcoporosts or acute bone atrophy 18 o conditron cher
actenized by a decrded decalerfieation and motthing which appenrs in tho

Fia 15 Deromurrr rrou Loss or 1z Distal Ertrursis
This comdition followed a compound fracture Tho distortion was caused by

lntcr{oﬁmm of growth 1n the tibm the unaffected fibula having continued to grow
normally

\-rny filmssoon afterinjury  This injury may hase been only tnfling asa
spram or munor fracturc of the ankle It 19 believed that the condition 1
duo to a trophoneurotic disturbance which results n a loclized hy peremia
and consequent evaposts of the hand or foot  Pain 18 inercased on motions
and there 15 & dectded tendeney to chronieity and anky loms of the affected
jomts  In many nstances this condition can be cured by early and per
mstent function with the support of unpadded plaster splints walking
casts and Unna s pasto dresungs 1t has been shown recently that remstant
caxens can be cured by the operation of penartenal sympathectomy

Hospital organizetion. Increased industnial activity and heavier motor
traffic throughout the countr call for hetter hospitnl facilities for the man
agement of fractures
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In even large hospital o separnte fracture ser ice should he maintained
1n order to mprove and earm on the proper treatment  The memberx
of this rervice ahould continue on duty throughout the year, or if there s
rotating rertice 1t should not change frequently  Orgamization and team
norh are excential  Regular conferences should be held for the purpose of
diccussing current casev nnd a routine follow up avatem should be mamn
tamed  The Amenean College of Surgeons has published standard fracture
requirement for hospitals and the official Trneture Record aheets whieh it
sponsors are avalable at a small cost

Fic 18 \ mar FiLu or Asxir 1% Preceorvg ILrostmamiow

N\ote the extreme tilting of the astragalus and disruption of the ankle m
the lrtrculnr surface of the iba beﬁ:g absent " ortise

1t has been shown that two-thirds of all major acerdents 1n civl practice
oceur 1n rurn] districts therefore not onlv large eity hospitals but all small
hospitals should have a fracture organization In small mstitutions at
least two stafl membern should be responmble for aceident enses, one to
help the other and to substitute duning the other a absence ’

It 13 not necessan to have elaborate or expensiio equipment The
Amencan College of Surgeons requires the following or their equis alents
\Murras-Jones arm sphints Thomas or keller Blahe lower hnb splints with
Pearson knee attachment  Hodgen splints Cabaot leg splints an ascortment
of nooden sphints and plaster of Pans bandages also equipment should be
kept reads for «u pen<ion and traction of major fractures  Tho plaster of
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later ycars frequently s aggravated by mjury and subsequent immobiliza
tion with resulting chromc pain and limited motion  Fibrous anhj losm
from contracturcs and adhesions of the soft atructures after prolonged
immobilization and edema 19 common especially 1 small joints as of the
hand and foot Tho disabling fibroms after infeetions of the hand is well
known Infected compound fractures n the region of joints often are fol
loned by bony ankylosis  Vany comminuted jomnt fractures are followed
by limitation of motion and even bony ankylosis

Post-fraumatic ostcoporoms or acute bone atrophy 1s n condition char
acterized by a declded decaleifieation and moltling which appears n the

o
f
11
|

t
'
|

Fia 16 Derorvity reou Loss or tRE Distar Errarms
This condition followed a ecompound fracturc The distortion was caused by

mterfersnce of growth 1n the tibia the unaffeeted fbula having eontinued to grow
normally

X rny filmssoon afterinjury  This injury may have been onhy tnfling asa
«prain or minor fracture of the ankle It 14 belroved that the condition 1
duc to a trophoneurotic disturhance which results in a localized hyperermia
and consequent cyanc<s of the hand or foot  Parn 13 inereased on motions
and there 1 n decided tendency to chronieity and ankylosis of the afected
jomnts In many instances this condition ean be cured by early and per
mstent function with the support of unpadded plaster sphnts walking
castsand Unna s pasto drersings It has been shown recently that resistant
cases can he cured by the operation of penartenal sympathectomy

Hospital organization. Increased industnal activity and heavier motor
traffic throughout the countrv call for hetter hospital faeilities for the man
agement of fractures
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In cvens large hospital a reparate fracture ser ree should be maimntained
1n order to improve and earn on the proper treatment  The membors
of this serviee #hould continue on duty throughout the year, or if therc1an
rotating serce 1t should not change frequently  Organization and team
work are ewential  Regular conferences should e held for the purpose of
diccussing current enses, and a routine follow up svatem should be main
tammed  The Amenean College of Surgeons has published standard fracture
requirements for hoapital« and the official Fracture Record sheets which it
spon=ors are matlnble at a small cost

Fra 16 X may Fioa oF Awxir 1+ PrecEDING ILLUBTRATION
\ote the extreme tilting of the astragalus and disruption of the ankle mortse
the articular surfacc of tho tibia being absont

It has been shown that two-thirds of all major aceidents in civil practice
occur in rural districts, therefore not only large city hospitals but all small
hospitals thould have a fracture orgamzation  In small mstiutions at
least two staff members abould be responsible for accident eases one to
help the other and to substitute during the other’s absence

It 15 not necersary to have eclaborate or oxpensive equipment  The
x‘is;ncm:ﬂn College of Burgeons requires the following or their equivalents

Murmy Jones arm splints Thomas or Lieller Blake lower limb sphnts, with
Pearson knee attachment Hodgen splints Cabat leg splints an assortment
of wooden splints and placter of Pans handages also equipment should be
kept reads for ruspension and teaetion of major frctures  The plaster of
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Pans bandages always should be made by the same nurse or orderlv, who
understands how to mahe them properlv X ray facihtion should be avail
able for 24 hours every day 1n the yvear A table of instruments for emer
genc) oporations as insertion of sheletal tmction and debndement should
be in readiness the instruments being sterilized daily

REFERENCES

Arreex A P Overgrowth of Femoral Shaft Following Fracture in Children Am
J Barg 490 M7 (July) 1940

Avmmioar H L. Aeute Burgieal Complications of Fractures Am J Sarg 51
320 (Feb ) 1841

Berxax F axp Svruvan J E  Bome obeervations on Fractures of the Long
Bones in Children Am J Surg 51 722 (March) 1841

Brumpr L. axo hunv 8 Trauma and Disease Philadelphia Lea and Febiger
pi-21

DeTaxats G Vacular Aceidents of the Extremities J A M A. 110 14 (Apr
2) 1938

Gapsem, J N\ Volkmann s Contracture as a Complication of Fractures of the
Forearm and Elbow J Bone & Joint Barg 21 154 (Jan ) 1939

Cmar R N\ Disability and Cost of Industnal Injunies J Bone & Jomnt Burg
10 27 (Jan) 1028

Gurp F B Functional Dusabllities after Simple Fraeture SBurg Gynes & Obst
68 150 (Feb) 1028

Hostaxs J Venous Thromboes 1n the Lower Limbs Its Relation to Pulmonary
Embolizm, Am J Surg (Nov ) 1837

Hexxwawn L G axp Carpwrerr, J A Diagnosis and Treatment of Fost Tran
matie Osteoporoms, Am J Surg 51 630 Qfarch) 141

Joves R W .yp Roserra R E  Caleifieation Decaleification and Osslfication
Bnt J Surg 21 481 (Jan) 1634

Rrrarem, H J  Accidental Injurles Philadelphia, Les and Febiger 1931

Merczr, W Orthopaedie Surgery Baltimore Willam Wood and Company 1087

Moamay ( R The Timing of the Fracture Heallng Process J Bone & Joint Burg
13 398 (Julv) 1941

Ocmexrr, A axp DeBaxer 3L Thrombophiebitie J A M A 114 117 (Jan
13) 1940

Pratr H On the Peripheral \erve Compheations of Certain Fraotures, J Done
& Jont Surg 10 03 (Julv) 1095

Romxxtsox H A Chinieal Btudy of Pulmonary Embolism Am J Barg 41 3
(July) 1639

8nivrov B B Growth Cerrections of Deformities Resulting from Fractures in
Children 8 Clin North Amenea, 20 550 (Apnl) 1940

Trowxpixe A Mrvomtis Oseificans Traumatiea J Bone & Joint Burg 2 315
(Apnl) 19490



CHAPTI'R 11
EMERGENCY TREATMENT

The prnncipals of cmergeney treatment apply to evers injured person at
ant time and place dunng either peace or war  The four prinaipals to be
obeeried are

1 Prevention and treatment of shoch

2 Arrest of hemorrhage and proper dressing of tho wound

3 Immedinte aphnting

4 Careful transportation

Prevention and treatment of shock. Shoch 1s a condition in which there
15 a deerded depression of all the functions of the bodv  All injunes are
followed by shoch which varies in amount according to the seventy of the
scerdent the amount of hemorrhage the extent of tissue damange and the
multipheity of injunes  There may be contnbuting factors a8 fear de-
hvdration exposure to cold and delay betneen tho time of injury and treat
ment  Priman or light shock 15 the state of collapse which resembles
fainting and responds 1n a short time to simple forms of trentment ~ After
severce mjunes cspecially war injunes as compound fractures a state of
recondary shock appears  This 1 characterized by paleness Listnessncss
subnormal temperature weak and rapid pulse and lowered blood pressure
with collapsed veins  Other mgns are irregular breathing aweating, nausea
and vomitmg and decided thirst  These evidences of wound shoch may
appenr immedately or may not be noticed until several hours Iater how
ever there usually are prodromal mgns which precede the others It 19
mportant to recognise the early mdieations of shock as delay may be
fatal Truetn who treated a large number of war injunes s contineed
that secondary shock 18 due to the absorption of disintegrating tixsues
When thorough debndement operations were performed within two hours
thix true shock did not occur

Authonties do not agree as to the exact nature of traumatic shock how
©\ 0T 1n Tnost instances 1t 18 recogmized that there 18 1 asoconstniction with a
deereare of the blood volume Usually 1t 18 impossble to prevent this
condition but 1ts scventy can bo reduced  Treatment of shock should
I commenced before the chinteal signa appear  The prodromal paleness
and hstnersness 1n the presence of injury call for prompt treatment  Tho
appearance of the wound and lack of severe pain are apt to be msleading
In the treatment of rhock bear in mind the following points

1 Cne pnmam attention to the paticnt and not to the wound
2 Avoud unnecesrary movement of the patient or of the mjured part

o~
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3 Admumster morphine 10 sufficient quantities, ususllv from } grain
to § gron
4 Reep the patient 1n a warm place, and apply external heat to hin
body
5 Arrest hemorrhage, umng a tourniquet if necessary
6 Remove wet clothing by cutting 1t off 1n order to avo1d unnecessary
movements
7 Give warm dnnks such as coffee tea or cocoa if the patient is able
to retmn them
8 Immobiltze the injured part
9 Do not moy e the patient unti] the above measures have been earned
out
10 Give fluds preferably blood intrayenously, if whole blood 15 not
available immediately give blood plasma or serum.
11 Avod estreme heat on account of dehydmtion from excessino
swenting
12 Do not operate until the blood volume has been restored and de-
hydration has been rehieved
Transportation. Mo njured person should be moved until s wound
has been dressed and tho fracture has been Tmmobilised securely Even
then 1t may be necessary to wamt for a ahort time before moving um on
account of the gravity of huis gencral condition from shock  Calmness and
the avordance of unnecesmary haste arc important and rough and unneees-
sary handhing should bo avorded
Arrest of hemorrhage and wound dressings. Prevention of further loss
of blood and protection of the open wound aro important factors in the care
of tho eeverely mjured Sovere hemorrhage may requure the use of &
tourmquet to sav e the patient a ife 1f & regulation tourniquet 18 not avail
able & belt nechtie handkerchief or towel will suffice Ths should en
circle the imb once being applied proumal to the mjury A stick 15 laid
underneath the loop being twisted only sufficiently to stop the flow of
blood Tho constnetion should be loosened momentanly every 15 min
utes and should be remon ed as soon as posmble  The routine appheation
of a tourmquet 18 condemned as statistics shown that 80 per cent of limbe
to which tourmquets have been applied for as long as three hours have
eome to amputstion A promment author states more lives have been lost
10 war from improper use of the tourniquet than are sayed by its proper use
The wound should not be washed becaure of resulting contamination,
Immediate splinting Do not mampulsatoe the mjured part to determine
whether or not & fracture cxists if thero 1s eny doubt treat it as for a frae
ture It 1s 1mportant to prevent further damage and comphentions by
mmediste rplintmg Tt should be remembered that the injury in a frac
ture case 18 not imited to the bone  Carcless hendling attempts to use
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thenjured part ot injudicious attempta at correcting the deformity nerease
pen and may eaure further damage to musele ycesel4, nenves, nod alo
mav diplace the fragments  In compound fractures evers moyement
merenses the clement of infeetion

The dictum ‘eplint em whoero they lie’ has rased much pain, further
injury and shock  The patient should not be moved or transported beforo
adequate splinting has been applicd  The position of the imb must not
be changed until the splint 18 ready for application  For fractures of long
bonex, emergency traction 18 adyvisable, and 1n applving this trction the
manual pull on the himb should not be released until the gplint 110 place

&

TRACTION COUNTIR TR on

Fia 17 Eugraexcr Tractioy rox FracTures or tae Houerus
A pole with a nal'ls uscd for the splint with a foldod towel ax padding in the
anlla (or countertraction and a cravat is used for traction at the wnat (After Amen
ean Red Croes First Ald Text Book)

i '

Q)

Fia 18 Muxrar-Jonms TmacTion Srrinr
Lacd for fractures in the shaft of the bumerns  Hinges on the ning facilitate
application of the splint

Inguries of the spine Every person whose back has been mjured who
has been in & rerous collision or has fallen o considerable distance, should
be regarded temporarily as having a fracture of the spwe and should bo
treated accordingly  When the nech 1s mvolved the patient must Lie on
his back and no movements should be permitted  Ho must not bo lifted
or tranzported until a long broad board or stretcher haa been placed under
his entire body , with s folded coat or pillon behind hus neck  When the
back 18 mjured the patient should be kept Iying face downward  In pro-
s;mntng‘z]lum for transportation ho first should be turned on his side while o

reteher or broad board 15 placed basde him, then
dn.r[nagu to the back as he Lstumcd over ' there il bo o further

nyurtes of the face  For fractures of the jaws the chmn |
to bring the loner teeth agninst the upper teeth the jaw bcmlj;ll;ll(ful:: :m
eravat bandage pasang under the chin and tied over the top of the head

{ pper extremity  In splinting the humerus snd forearm various mate-
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nals at hand often must be utihzed in emergenaies, if standard equipment
19 not available  Whatey er form of splinting 18 used should be sufficiently
broad and long enough to extend beyond the joint above and below the
broken bone For the upper arm a well padded external lateral board
splnt 18 apphed with the elbow held at a nght angle and combined with a
sling A folded newspaper may bo used or the arm may be bandaged
snugly to the chest after a sling has been applied

When the clbow is 1nvolyved 1t should be bandaged to the body 1f 1t is
found flexed , 1f 1t 18 extended 1t 18 bent to leave 1t in this attitude and apply
a straight splint

- ~ -
Fia 10 Everamncy Bruiwrine or Foreams with A NLwsrapun

An improvised fixed traction splint for the humerus ean be applied when
a long board or stick 13 available This splint should extend 12 ches
abovo the shoulder and 12 inches below the hand and a notch should be
cut 1n cach end of 1t A cravat or loop of bandage 18 applied ovor plenty
of padding 1n the form of a pillow or folded shirt placed in the axilla and
then tho crayat or bandage 18 fastened to the upper notch of the sphnt for
countertraction Next a ernvat or well padded bandage 1 applied to the
wrst and traction on the hmb 18 made as tho enda of the cravat or bandage
are fastened to the noteh in the loner end of thestick  Finally a Spanish
windlass may be added for additional troction although in many cases
ths should be avaided on account of the tendency to over pull
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The ideal emergeney traction dey tee 1< the standard Mureny ~Jones aphint
which 15 a linged form of the Thomas aphint  This splint is available at
Inghway firt-ail stations 1% in ambulanees and patrol ears and s kept 1n
the cmergeney rooms of industral plants and haspitaly, also 1 used rou
tincly 1n militars serviee Whale the patient hies on hus back the hand 18
grasped and with modemte straight traction §s pulled through the nng of
the splint the padded nng fittng into the axilla -~ A well padded cravat or
handage 15 applied to the wnst and hand and then the two ends are tied
to the noteh at the end of the sapint  The entire hmb is covered with a
broad bandage and the Spanmsh windlams” may be added to merease the
pull 1f neecasary  although over pull should be mvoded  (For further
detaile see Ameriean Red Cross First \id Test Book ) If 1t 18 important

X
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Fio 2 Eueraescr TREATUENT or FractrREs or THE ThigH
Dath lower extremities are bound together when o Thomas splint is not avallable

-

Fio 21 hrrrer Braxe VlopiFicatiox or Tiouas Sroist

The half ring permits applieation of emergeney traction on the lawer limb with a
minimum amsunt of movements

to mapect the kmb frequently and if the swelling mcreases the bandage or
traction must be loomened

Lower extremity  Boards or fence-rails may be used 1f standard splints
are not avmlable  Any form of aplinting 18 botter than nothing and cven
handagng the injured lower limb to 1ta fellow 18 helpful 1n hmiting mo o-
ments of the fragments  The splint should be long cnough to extend to tho
upper portion of the chest and bevond the heel  Sufficient padding must
he apphed hefore bandaging and 1t may be necessany to loosen the band
ages later 1f swelling mncreases

An improvised traction sphint i the form of & board or a pole should be
long enough to extend 12 mchew abon e the hup and 12 mehes below the bieel
Both cnds should be notehed or a nal may be drven mto the ends A
Yoop of bandage or cravat 1 placed over a pad m the gromn and then 1=

fastened through the notch in the upper end of the splint  The foot next
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18 grasped firmly and as steady traction 18 made a loop of bandage or a
croat 18 festened to the ankle sufficient padding being added  The ends
of the bandage or crayvat then are tied Lo the notch 1n the lower end of the
splint while the steady traction s continued  Finally a““Spanish windlass

18 added o short stick being inserted beneath the traction loops and twisted
to Increare the traction  Padding should be wsed over the fractures and

o

Fra 22. Trouas Sriper with “Brantan WiNpLass
This provides termporary immobilization and traction for fractures of the femur

Fia 23 Eurraexcy BrLiNt ror Fractunes or tae Leg
Tho pillow 1 reenforeed cn both sides with woodon splints

over bony prommences and finally a wide bandage should bo apphed over
the cntire limb and splint It mev be neccssary to loosen the traction if
there 18 mterference with cireulation on account of meroased swelling

The 1deal and standard emergeney traction device for fractures of the
thigh and log 18 tho Thomsas sphnt  Durmg World War I tho Bntish Army
reduced its mortality rate from eompound fraotures of the femur from 50
per cent to 15 per cent by the immediate application of Thomas splints by
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stretcher bearere  The heller Blake aplint ts o modifiention of the Thomas
«plint having a half nng with tape and buckle mstead of the entire ring
Dunng the apphieation of a Thomas gplint the patient hes on lug buek, and
his clothing and shoc are not removed  While nn asastant grasps the
anhkle and exertr firm and ateady traction the ring of the sphint 1< drawn up
over the hmb untal 1t fits enugly against the grom and buttock  \ trnetion
loop of bandnge or a eravat 15 applied to the ankle over theghoe A ernvat
hitch iwmade by placing the center of a triangular bandage under the center
of the foot like a stirrup the two ends are erossed over the mstep, then
paseed behind and amund the ankle above the heel and finally are parsed
forward under the firrt loops The endx of this tmetion hiteh then are tied
to the notchex m the end of the #plint and a piece of woodl 18 inserted be

tween them for additional pull by twisting  Prolonged use of this ‘Spanish
windlass’ mas cause pressure #loughs over the ankle and foot  Finally &
bread bandage 13 npphied over the ontire lmb and splint and the end of the
aplint 1 clerated o1 er & sohd object or 13 suspended with a rope The cir

culation should e watched and if swelling inereases the bandage and trae

tion must be loowened  (For further details sce American Red Cross First
Mid Text Bool.)

The application of o Thomns splint for emergeney and subsequent treat
ment of fractures in the lower imb may be simphified and improved by the
use of a Steinmann pin and Caldwell lugs  Under stnet aseptic techmic a
stout pin 18 inserted through the heel and then s fastened to ench side of o
Thomax splint with the Caldwell luga The arrangement mauntains a
constant pull without permitting rotation of the lower fragment This

form of traction recently has hoen adopted by zome portions of tho British
army
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CHAPTER 111
FRACTURE WOUNDS

In el practice most fractures are cloted  In war a large number are
combined with open wounds Compound fractures are increamng on
account of heavy motor traffic and in war they compnee about 60 per cent
of all fractures  These 1njuries are caused (1) by severe direet force and
(2) by indireet foree

1 Severe direct force  In this form the zoft tissucs have been lacernted
by the penetration of one or more foreign bodies  Such compound frac
tures oceur especially 1n wartine, not only 1n combat but slso among the
aviian population  Thege wounds are caused by bullets bomb fragments
pieces of wood, stone and glass  They are more rerious than most of those
which occur in times of peace  The fragments are decidedly commnuted
and there 18 severe soft tissue damage from shell and bomb fragments
Extreme damage by shells and bombe 18 common 1n the present war
Crushing mjurie« as occur 1 industry and tmnsportation also cause se\ere
compound fractures  Although the skin wound may be small the cxternal
appearance 13 not a reliable indieation of the serverity of the condition. A
majontv of compound fractures are further contaminated by bits of cloth
g and dirt and unless the injured hmb 15 sphnted the contamination wall
be spread by every movement Although the application of a truction
splint mav retract the fmgments and thereby further contaminate the
wound such first aid prevents additional soft tissuc damnge hemorrhage
and shock, and ia indicated for most cases

2 Indireet force causes the other main form of compound fracture, 1n
which the skin 18 pierced by the sharp fragments of bone aa they protrude
In this form there 13 less soft tissue damage and much Jess contamnation
In manv nstances when only a puncture wound 1s found over a fracturo
without deformuty the skin already may have been set erely damaged by o
sharp fragment of bone which Inter wan retrmcted  One should not be mis
led by the rectning unmmportance of such small skan wounds but should
treat such cases as carefully as those wth Inrge wounds

When there 1+ a wound 1n the skin anv organsm may be introduced
Compound fractures occur mo=t frequently 1n the lower imbs, on the high
wave and 1 war  Bactena c<pecially staphylococer and streptococer are
carnied from the skin surfuce into the depth of the wound  Foreign hodies
u<ualh are greatly contammated and clothing teems with bacteria Tet
anus and gas-baedlus mfection may oceur i any wound but arc especally

3
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common with compound fractures 1n war injuries, on account of the exten
rn e damage {o musele tismue

Simple or elosed, fractures may become secondarily open or compotnded
if the shin hax been 0o reverely brused by direet njurs that it sloughs

£ s, v\«_ el
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Fiao 24 Freaa CourovNp FRACTURE
The bone 18 protruding through the wound and there s extensive bleeding

- Fia 25. Gar Gaxonexe
19 condation followed a minor compound fracture at theankle Mo d.
operation had heen }ﬁn‘omed Note the distension of the tiur'}xo- 'c]bneglreig:m::;

massive gangrene ie patient died my daya after the injury despite amputation
IE:“N“\O #phinting may permit ro much pressure of sharp fragmenta that
' penetrate the skhin - delinous eaxex may be #o uncontrollable that their

movements cause the f) ients to et
e ragn penetmte the skin, regardless of
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The common complications and resulls of compound fractures are

1 8hock Thw vanes according to many factors including the cond
tion of the pationt the location and nature of the mnjurv eardy care of the
patient and of the njured part and subsequent treatment

2 Grossnfection of the wound  Usually proper attention to the wound
within six hours pros ents gross infection, cony erting a contaminated wound
to a relatively clean wound hen gross infection occurs on account of
extreme damage or lack of a proper operation there may be loss of limb or
of lfe and at least there will be a long period of convalescence If gas
infection or tetanus develops there 1s a ligh mortality  Dunng World War
I 5% per cent of the casualties in tho United States armv were due
to wounds of the soft strictures and 29 per eent were due to compound
fractures of the mbs

3 General sepmis  Severo local infection often results in toxemin which
may be fatal

4 Deloyed umon Important factors producing delayed union are
extens ¢ damage to soft structures meffectin e immobilixation communu
tion of fragments and loss of bone subatance If the fragments are not
reduced and infection 18 present  the final result often 18 non union

General Trestment. Shock Eiery sererely wounded person 18
shocked especially if there 18 accompanying soft t1ssue damage and hemor
rhage such as occurs with compound fractures  Shock should be antia
pated and prevented as much as posmble When the patient 13 severely
shoched the general treatment must hav o precedence over local treatment
Unnecessary handling should be avotded morphine should be gven 1n
sufficzent quantities the patient should be kept warm and wet clothing
should be removed Further movements of the hmb can be avoided by
cutting the elothing  The injured part should be immobilized traction
splints being used when posmible Tranefusions should be gnen if whole
blood 18 not aveilable immediately serum or plasma are advissble The
pattent should not be moved until the svstolie blood premsure 18 at least
100 mm

Immediate treatment of the wonnd. The wound should be covered im
mediately with a pad of atenhred gauze but should not be packed because
of mtrodueing further infection A tourmiquet should be applied if bleed
ing 18 profusc  The routme prectice of immediately placing sulfamlamide
powder 1n the wound 19 of great help 1n reducing the growth of bactena and
prolongs the penod 1n which debndement can be performed safely  From
5 grams to 20 grams of the stenlized powder should be spread through the
wound the amount depending upon the sue of the injury It may be
shaken i or when the wound 1+ not wide open the cdges should be ro-
tructed with steriized mstrmments so that it ean be apread through the
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tiearee with a gloved finger or curctte  In ewil practice, when the pa
tient’s enndition 1« gmve on necount of eevere shock or multiplo injurics,
the injured part may be refngerated, thug, by the application of 1eo or of a
refngerating coil the gronth of bactena 1s pres ented and operution may be

rafely deferred

AN

. k1o 28 Equiprxt ror DrerinrumeT oF Courouxp FRACTUREA
ray covered with § inch wire mesh and provaded with pipo drain . Irrigating stand
with can tube nnd nozzle (%ec next illustration)

Operation for compound fractures. Compound fractures are urgent
emergencies  The es«<entials of treatment are (1) to clean the wound 1m
mediately  (2) to reduce the frugmenta (3} to immobilize the fracture
The sharter the timo betwcen njury and operation the better  If oper
ated upon propery and dunng the first fow hours contaminated wounds
*l be cony erted into clenn wound.  but m most mstances after xix hours



38 FRACTURFA

nfection has spread to such an extent that operation mey be of compara
tive,y httle help  Debridement hiterally means enlargement of the wound
and this only  Wound exctston means removing a portion or all of the
structures involved in the wound track this 1s a more radical form of
operation which often 18 unnecessary or 1t may be impossible to earry 1t
out completely W ound exemmon should be done only within tho first six
hours before the contamnated wound has become infected, the operation

Fia 27 Drsmppuest or Cowroown FracTures

The surrounding skin s scrubbed thorog, _ﬁi:c]y with soap and water or henxine
may be used when water is not avulable dresming, which was applied imme-
dmtely after the injury s not disturbed. (Bee next illuatrytion)

of debndement or enlarging the wound mayv be performed even after six
hours  If possble an \ ruv examination should be made before the opera
tion not onlv to show the nature of the fracture but 2l to domonstrate
the presence or absence of foreign bodier  High veloeity wounds from
machine guns and nfles ordinanly do not need debndement as these are
relatively clean with httle ticsue damage

Preparation for operation. The wound should not be exposed or further
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contaminnted by repeatedly changing the drewsdng  The use of & tourm

quet duning the opi ration 1« advisable only when there 1 sovere hemor
rhage  When posable, splinting or traction should be continued during
the entire procedure  The pad of gnuze placed over the wound should be
held 1 place firmly while a large surrounding area of shin 18 thaved and
genth but thoroughly serubbed with roap and water  The wound then 18
uneor ered, the shan 1s painted wath tineture of 1dine and then draped wath
stenle tonelx  Two tables of instruments and dressings should be set up,
tho firet table should be naed for the preliminan part of the operation and
the second table for the remamder of the procedure  If time and cireum

stance« do not peimit clennsing the shan with soap and water benmne 13

Fia 28 Dermniprament or Coxpround FracTUREs
The slan around the wound next 1s shaved  (Ses noxt Hlustration)

advised  The jured part should be 1mmobilized until the patient is
ancsthetized otherwise movements merense shock and struggling adds to
the tise damage

Operation. The edges of the entire skin wound are excired with a scal
pel and the wound 18 enlarged by making a long nciston n the skin and
deep faseia to permit complcte exposure without forcible retraction Dur
ing the entire procedure no gruze mop chould be re-inserted beeauso of
spreading mfection  Rough mopping #hould be avoided The scalpel
reeors and foreeps should be wiped off continuously for the snme mason‘
The wall of the wound should bhe piched up with tooth forceps and all
muscle tissue which does not bleed on rection and doea not contract when
pinched fhould he eveed  The ends of completely divided musele must
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be found and otesed even if further enlargement of the wound 13 neces-
sary  Complete hemostasms 19 mmportant all blood clots ahould be re-
moved, and bleeding v essels ligated with fine eatgut  Plugged + cascls may
bloed Ieter unlesstted  Cut tondons should be brought together with mnglo
gilk putures Small fragments of bone which are completely detached
ahould be removed and the dirty surfaces of the main frgments should be
tnmmed off with ronguer foreeps, foreign bodies also are remosed at this
time  YWhen there 13 & through ard through wound twisted gause should
be drawn back and forth for cleansing the tract  Then the mteror of the
wound 18 thoroughly irngated with at least four quarts of warm normal
saline solution for which purpose & douche can with hose and nossle aro

Fia 20 Despmruest o Cowrounp FRaoTURES
The skin then is painted with tincture of fodine  (Sco next rilestration)

useful All of those cngaged 1 the operation then should change their
gowns and gloves and the second matrument table 18 used for the remainder
of the procedure  \ext sternlhized sulfamlamide powder 18 sprend through
the wound with a gloved finger from 5 grams to 20 grams being used
according to the mxo and contamination of the wound

The question of whether or not to use internal fixation depends upon the
condition of the patient the skall of the operation and the armamentanum
avallable Cortanly internal fixation 18 defimtelv indieated in many cases
but so far 1t has not been practical 1n actual warfare  Plates and screws
made of Vitallium or stainless steel may be the only means of muntmining
reduction of the fragments their use imits wound infection and by securo
immobilixation they ad fracture repar

The only safe practice 12 to leave evers compound fracture wound open
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if the wound 1« sutured and infection develop« the result may be diastrous
In war rurgens 1 1« customan to lenve all compound wounds wide open,
o that they heal v granulation  In cvilinn practice exceptions may be
made n relatinely elean wounds which are operated upon early, but no
wound should be sutured under tenvion

Treatment of compound joint fractures Wounds of joints even as
small ac ptab and builet wound« may be as rerious ns much larger wounds
cleenhere The debndement ineenon should be large enough to permut
thorough exposure  When the wound 13 jageged and very soiled an elip-
tieal merwon should he made around 1t The wound edges should be
excieed bemnming with the shin and extending to the svnovial membrane
All mubfaxeial hematomax rhould be removed and if fragments of bone are
completely detached thev should be tahen out  Fragments which are

—F
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Fia 30 DepmipeMENT OF CourounD FRACTURES

The affected part 18 draped as carefully as for other operations  (S8ee noxt
llustration)

attached to periosteum or muscle are vinble and ghould not be removed
unless they are displaced and cannot be reduced Internal fixation
although satisfactory for selected ervilian mjuries 18 not adyocated 1n war
cases  If facilities permat the entire wound next 18 mgated from within
outward umng quarts of sterle normal saline solution The synovial
membrane then should be drned and stenhzed sulfanlamide powder
dusted wnto the entire wound  The #y novial membrane should be sutured
unlers mare than 24 hours have clapsed mnce the mjury  In war surgery
the remainder of the wound must be left wide open with plam gauze or
vasehne gauze placed botween the walls and evtending down to the gynovial
membrane  In eivil practicc rome authonties advise closure of the entirp
wound providing the operution 1~ performed without delay however 1n

clozed wounds there alwavr: o powability of revere infection whieh might
be dirastroys

Finally the jomt erther must be immobilized completely 1n plaster of
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Paris or traction-suspension 18 required In treating evervy compound
Joint fracture the surgeon should bear in mind the probability of permanent
hmitation of motion or ankyloms and on this account ummobilization of the
Jont 1n the most satisfactory position for future function is important
The shoulder and clbow should be immobilized with a plaster spica hold
ing the arm 1n the salute pomtion the elbon being held at a nght angle
The wnst should be held i slight hy perextension The thumb should be
kept 1n abduction and in shight floxion and the fingerm maintained 1n alight
fleaon  The hip should boe kept extended slightly ahducted and must not
be allowed to rotate externally  The knee requires immobilisation 1n the

Fig 31 Desmipeurnt or Covrousp FRiCTURES
The wound first is enlargsd  Then the entire skan edge 1s oxcased and the fascia
opened widely The wound 1s retracted doeply, muscle timuc and fascia aro cut
away homatomas cvacuated and bleeding vessels lignted (scc next lustration)

extended pamtion  The ankle should be held at o 90-degree or 100-degree
angle Lateral deformuty of the foot should be avoided the foot being
ncither inverted nor everted  When the toes aro mvolved it 1s important
to keep them straight

In manv instances 1t 18 advisable to apply traction with suspenson of the
Limb 1n sphints  For this purpose Steinmann pins or IGrschrer wires may
bo mnserted at the time of operation alwevs as far from the wound as
poseible

If gross infection hos dex cloped 1t may be necesman to enlarge the wound
and make additional 1ncisions for dramage, dividing the deep fascin trans
versely to heep the wound wide open  In all such cares ahsolute 1mmo-
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Dilization 14 important and for this purpine plaster of Par i+ most
sl facton

Follow-up treatment. Complete 1mmobilization i important, nx this
decrcases khoch, and prevents the alxorption of toxing and spreading of
nfection from the wound  The patient never should he moved from the
opernting table before the plaster of Pans wapplied as the postion of the
fragmients thus muav be lot and shock 1< ncrensed  After operation it i
generally agreed that further trentment should consst of either the Carrel
Dakin method or the Orr method

Fta 3 DerribEugNT of Courounn FracTores
The ends of the f:ﬁfcntu are curetted dirt and foreign bodies aro removed and

the fracture 18 redu. possible  Finally the entire wound is washed tho
,
with scap if greasy or is imgated with a large amount of salt solution roushhy

Vodified Carrel Dakin method  Sherman s modification of the onginal
Carrel Dakin method 1 emplc and cffective  After completion of the
operation the wound w pached loaxely with fluffs gauze raturated with an
aqueour rolution of rodim hvpochlonte  Thie 18 mado by adding one
part of Hyehlonte to keven partr of water  The solution should be made
fresh darls a<it 1w un table and cannot be kept  From one to three small
rubber tubes with tiny perforntions on their sides are laid m the packn
deepn the mound the free end of cach tube projecting through the bun(lz
age  Before the patient leav e~ the opcmting table the hmb 1 placed tn g
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aplint, and upon reaching his bed the splint 15 suspended in a traction frame
The nurse mjects one or two drams of the hy pochlonte solution nto each
tube every two hours  The wound 18 redresred every second or third day,
with special attention being given to prevention of contamination by asep-
tio technic on thevo occamons  Daily bactenal counts may be mado as the
wound heals and instead of waiting for complete clesure by granulation
the wound may be sutured after the couht has been reduced from 1 to 2
bacteria per field  With thik mothod the adyantage of leaving the wound
open 18 obvious, as anacrobic and py ogenic infection are successfully com

Fro 33 Courounp Couummurep FracTURD
Aftor debridement and transfixion

hated aloughing timsue 1s dissolved and there is relatnvely little pain when
tho wound 18 redressed
Orr (closed plaster) method  After the oporation on the compound frac
ture has been finished the other end well known form of treatment 13 tho
closed plaster mothod  This procedure was devised by Orr for chronie
ostcomyehitis and 1ts great value 1 the treatment of cornpound fractures
was proved by Trueta i the Spamish Civil War  To ho used safoly the
wound must have been opernted upon within eight hours of the mjurv
The Orr method s contrundicated when there 18 extreme crushing or rsk
of extensive necrosts of tisnte or madequate circulation  The wound is
left wide open and 19 packed loo~ely with vascline gauze  This part of the
teehnie has been modified by Trueta who uses dry gauze by Gurd and
Melum who use bipp  and by Odelberg who advocates gause saturnted
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with cod Iver o Recently Wallis and Dilworth have recommended the
wse of gaure raturated with Iactose rolution as rendenng Orr s method
practically odorless A well fitting eircular plaster of Pans dressing or
‘cast * 1« applied over the shin, with padding only over bony prominences
The plaster must inelude the joints proximal and dustal to the fracture, and
the plaster should not be cut away oser the wound as the hole would permit
focal edema to ocenr  Duning the fimt two nechs the part should be kept
clvated  The fingers and toes must be watched for signs of eirculatory
¢t turbance and if these appear the plaster should be opened suffiesently
to permit better etrculation  The patient may be transported almost 1m
medtely thus permitting carly evacuation in war injunies  However,
1t must be emphastzed that all eases under this form of treatment must be
hept under cloo observation  Progress of the infectron 13 judged by the
patient s temperature and general condition  The wound 15 not dressed
until the plaster 13 changed #¢veral weehs later It 19 important to observe
a stnetly aceptic techme while changing the dresaings, wn order to avoud
contamination At thes time the wound 1 found hined wath healthy granu
lation tissue  With the Orr trentment the number of cases 1n which fever
reps and genernl infection develop 13 almost nil  The favorable results
are due to leaving the wound open, the preyention of recondany infection
by nfrequent redressings adequate immobilization and the freedom from
pain. In reporting on this form of treatment Trueta states that removal
of the plaster on account of true climeal infection was necessary 1n less
than 1 per cent of over 1000 cascs  In a report of 5,000 compound war
fractures treated by the closed plaster method within mx to eight hours
and after wound healing had commenced only 20 cases of gas gangrene
developed and onlv 26 amputations were performed There were only
37 deathe 15 being due to gas gangrene and 7 being due to septicemua
Orr recently has advocated transfixion or the combmed use of steel pins
and plaster of Pan« for displaced compound fractures or those which ean
not be controlled satisfactorily by plaster of Pans alone  Ping are inserted
in the hone proxunal and distal to the fracture as far as posxible from the
wound There are incorporated i the plaster dressing while traction 1s
apphed on a fracture table or 1n 8 traction frame under the anesthera
These usually can be hept 1n for aeveral weeks  They may be withdrawn
without applying new plaster
Compound fractures extending into jomnts Ithewize should he treated by a

thorough debridement operation followed by 1mmobilization in plaster of
Parinor by some other form of adequate sphinting  In most ervilian njuries
the jomnt eapaule thould be sutured and the remamder of the wound should

beleft open although in war wounds 1t 19 conmdered advicable to leax e the
entire wound wide open routinels
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Infected fracture wounds. Infection 18 common 1n severely lacerated
and contused wounds especially in those occurmng 1n the lower Imb from
warinjurtes  Lack of adequate first mid splinting delay 1o operation, and
failure to immobalize the affected part are common contributing causes of
mfection  In addition to the common infection by staphylococe: and
streptococer earried mnto the interor of the wound from the skm surface,
gan-bacillus and tetanus mfection are especially dangerous, the two last

Fro 3 Exp-mestir or Couroowp Cowuixorep Fricroae
Bame case as in previous lustration. Treated by Orr method combined with
transfiion. Firm union without deformity and with only shght limitation ol
ankle movements

forms of infection are particularlv common 1 war fractures Infection
has developed 1n nearly ever instance when foreign hodies were left in the
wound with the exception of igh telocity bulletr

Staphylococcrc and atrep wfections  These 1nfections produce
inercarcd pawn and swelling eleyvation of temperature and aceelerated pulse
malaiee and chills  Such mgns usually appear by the recond or third day
Streptococaie infection may produce cellulitis ervmpelas or septicemia
Staphilocoers 1 addition to produeing a purulent wound and abs=cexs for

mation may produce pvemia or gepticemia
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Propht lnctic treatment, i addition to a prompt and thorough debnde
ment operation followed by immobihization, conrista of the local implanta
tion of from 5 gmmir to 20 grams of sulfamlannde in the wound and the oral
admimstration of milfathiozole  Sulfamilanude s consdered more effective
aguinst streptococer and rulfathinzole 19 considered more effective agninst
staphnlococer  The local use of these drugs mhilnta the growth of organ
w«me although 1t docs not nct specifically as an antiseptic It does not
anously mjure tweaies but aets ns o mild irntant and eaures a conmderable
delay 10 nound healing  Implantation of the sulfonamides locally 18 more
effectnn e 1n the eardy treatment of wound mfections than giving the drugs
by mouth as a concentration up to 75-100 times greater can be obtamned
i the wound than can e produced by general adrmunistration  When
rulfonamides are implanted in the wound they should be used m the pow
dered and stenhized form

If the wound already has been closed the sutures should be removed at
once o that 1t 19 wide open to provido adecuate drainage  If the wound 1s
#mall and infection 1x present 1t should be greatly enlarged, 1n addition to
ruaking one or more large mncisions for drainage and counter-drainage the
deep farera should be divided tranm ersely 1n order that the depth of the
wouad will reman open  When there 18 fluctuation make one or more
long ncimons for drainage cutting the deep foscia tranmersely  The
wound should not be packed dresmings being applied only eaternally Then
apply a large contiuous warm bone acid compress or keep the dressings
wet with & 3 per cent aqueous solution of stenlised sulfarulamide The
part should be kept warm by means of an electne pad or heat cradle  For
oral admimstration the first dose of sulfonamides should be at least twice
the amount of subsequent doses. These drugs are absorbed faster in
powder form and if chewed than when swallowed 1n tablet form  If vom
iting prevents the usual oral administration they may be given by hypo-
dermoclyma or venoclysis  They should be g1ven 1n dosage of 10 grans to
20 grawns every four hours and usually may be adminstered safely for
severnl dave It has heen sugpested that the soldier be mstruoted to take
00 grauns of sulfarulamide immediately nfter ho has been injured  During
the entire penod such drugs aro taken 1t 18 advisable to check the blood
fevel dmly and to watch for anemia  bulfamlamide 18 not as well tolerated
as aulfathiazole and 1t 18 beheved that sulfadiazene 18 even better tolerated

ailfadinzence also 19 aa1d to be even more effectinvo against the usual war

wound infections  Regardless of the effectin ences of chemotherapy mn the

|)n;\ Etloﬂ a:ld trentment of wound infeetion 1t local or aystemic use must

no’
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for general staphilococele septicemin Sta hm cocous. tonmg momended
phylococcus tovoid 1s recom
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mended for the subacute and chrome forms of imnfection Transfumons
may be neceesary with pronounced septicemia and positive blood cultures
repeated emsll transfusions are more heneficial than large transfusons
given less frequently  If plaster of Pana has been applied, & large window
should be provided for complete acces to the infected wound, or the plaster
should be removed altogether however 1t 18 important to give adequate
support to the limb by some form of splint and with profuse discharge &
metal splint may be useful

Treatment of chronic infeciion  When tho infection of compound frac
tures becomes chronio it usually 1nvoly s the bone  Chrome osteomyelitts
should be treated by removal of all involved bone with exposure of pus
pockets  The operation should be followed by exther the modified Carrel
Dakn treatment with the extremmty suspended 1n a sphat or by the Orr
method The latter method 18 more practical in most instances The

—® &Y

Fic 35 Mosr UseruL Posrrions ror ANKYLOSIS
If anlylomn 1s expected after severe fractures or infoctions 1t 18 important to
1mmobilizo 1n the bewt poaition for futers funchon

objectionable odor which devclops with the Orr treatment 18 due to sapro-
phytic infection which does not mterfere with wound healing

Tetanus. There 18 & denided variance in the in¢idence of tetanus in dif
ferent localities It 13 especially common 1n farming localities where cattle
are present and where fields are fertilixed with manure  Puncture wounds
aro the chief source of tetanus in civil practice as the anaerobic spores
thm e 1n relatnely closed spaces rather than in wide open wounds Au
thonties are not 1n accord as to whether the taxin 18 absorboed through the
motor nen e endings into the anterior horn cells or whether 1t 18 absorbed
through the lymphatic vessels and 18 thus carried to the central rervous
system. The period of incubation varies greatly but the everage time 19
nme days The more peripheral the mplantation the longer the period
of mcubation. The mortality rate from various statistics Vanes from 25
per cent to 47 per cent  In & large number of unimmunised cases when
trismus (closure of jaws) appeared within 24 hours after the onset of symp-
toms there was a mortahty rato of 71 per cent when trismus appeared
after other symptoms there was a mortality rato of 19 per cent n general
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tetanus without trsmus the mortality rate was 24 pereent A large senes
of cases occurnng 1n World War 1 were studhed, 1n thow enses which re-
cerved prophy Inctic injections the mortality rate was onls 2 por cent
Prophylanis  Loeal trentment consists of enlarging every puncture
wound, and all compound freturcs should be opened widely  Prophy laxis
by three injections of tovoid g e protectton for four years  In civil prac
tice o prophy lactic ijection of ant1 tetan serum 18 advisable immedintely
after exery puncture wound which occurs 1n atrect acetdents, around stables
and farms and should be g en to all eases having deep lacerated wounds
A prelminan test to determine whether or not the patient 19 sensitive to

i(

Fia 38 Most UseruL PosiTions roR ANKYLOaIs

If ankylosis 18 expected after severe fractures or infoctions 1t is important to
immobilize 1n the best pomtion for future use

horre serum should be made by the mtradermal injection of 01 o ¢ of the
ferum  If no skan reaction appears within 20 minutes the entire amount
of antitoxin 1s given at once  The usual dose 18 1 500 USA units to be
gnen 1o the muscles of the thigh or abdomen In decidedly suspicious
cascy the rame 1njection should be repeated at the end of 10 days and pgaIn
at the end of 20 days  The dose for children 1= relatn ely smaller 1If the
test shows the patient to be senstiv e to serum small amounts of the serum
ehould be pven every half hour  Adrenaln should be v ailable for serum
rickners  The symptoms of this which appear about eight days after
ward are urticana puffiness of the eves malaise and fey er

Antitetanic rerum for an existing ease of tetanus should be given mntra
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venously or intramuscularly on the first day, 15,000 U S.A umts beng
repeated dafly  When g1y en intravenously, the aze of subsequont doses 18
reduced  The daily amount 18 reduced graduslly as tendeney to spasm
submdes Intraapinal mjection 15 condemned Convulsions apparontly
spread tho toxin and sedativo drugs or avertin aro recommended for the
control of these

Gas-bacillusinfection. Thiscomplication s relutively infrequent in peace
times as compared with war times  Gas-bacillus infection is often called

gas gangrene  the latter term should not be used unless the infection

produces massisve death of tisue In a large group of soldiers with war
wounds which required amputation 47 per cent were cases of gns gnngrene
Tho mortality rate of gas gangrene in a large senes of civil injunes oceur
ring during the past decade was 50 per cent  There was a correspondmgly
high mortality rate from this mfection in the Amencan Expeditionary
Force 1n France dunng World War I  In a serios of gas gangrene cases
developing after amputation for artenosclerotic and diabetic gangrene
tho death rato was even higher being 59 per cent for the entiro senies and
75 per cont for the diabetic cases

The so1l cspeowally 1n farming regions where manure 18 usod contamns
ihe gas-forming orgamsms of B Welchu and B oedematiens, and the
anaeorobes B sporogenes B hustoliticus, and B perfringens  Gas bacill
are prosent 1n the mtestinal tract of man as well as of lower ammals which
fact explains the oceasonal occurrence of gas infection in wounds of the
pertneum and around the rectum

The infection 18 carrted into the deep tissues by way of small puncture
wounds by foreign bodies as bullets and projectiles and 1s especially com
mon 1n compound fractures  Peacetime puncture wounds and deep wounds
which hato been sutured are especially favorable to their growth  Devi
talized musele 18 extremely susceptible to infection with ges bacili and the
natural resistance of the tissues to ordinary pyogenuc mnfection is legs effec-
tive agamnst these anneorobes The orgamisms having been carned into
the intenor of the wound thnie i contused muscle deep fascial spaces,
and in blood clots  If the infection progresses 1t spreads quickly up and
down the wounded musele but there 18 hittle tendency to spread across
from muscle to musele If there has been interference with tho mamn
blood supply the infection may wnvolve the entire mb

Gas bagillus infection 18 rapid, and 1n some cares may become well-eatab
lished within o few hours In other matances the progress may bo more
gradual or inmdious the condition not bemg recognised for sy cral davs
after the bacteria have boon carned mnto the wound  Tho akin around the
wound 15 not red and warm as when a pyogenic infeetion 19 present but is
at firat pale and awollen, and later assumen a peculiar hrown color Inwdl
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advanced casca there 18 motthng and large blehs form and later these
coalesce  Gas crepitation in the underly ing tissued often may be palpated,
ormat be heard with a stethoscope X ray films of tho affected part may
show the gar hubbles as the fimst indiention of such an infection  Ina typ-
1eal wound there 18 a thin exudate covering the muscles, winch containg
gas bubbles, later the exudate becomes thicker, more profuse and dark,
with an offenann e odor  The odor has been likened to that of the autopsy
room or of manure  Culture of the wound usually 18 positive within 12 to
14 hours

Prophylarts requires a thorough debnidement of all compound fractures,
mncluding radienl wound eactsion when there 18 oxtensiv e laceration or con
tuson of the tismues  Frery puncture wound should be decidedly enlarged
Such treatment has greatly reduced the incidence of gas infection  (See
operation for compound fractures )

General treatment  Chemothernpy 18 an important form of treatment
which recently has been adopted  Local use of sulfonamides 18 much more
effective than their svstemic adminustration as the tissue concentration
1n the wound 18 75-100 times greater  Sulfanitamide 18 implanted locally
from 5 grams to 20 grams of the sterilized powder betng spread through the
mtenor of the wound with an anatomuszer or a gloved finger  When there
are one or more puncture wounds as with gunsghot injunes the skin edges
should be cut out and twisted gaure coated with sulfanilamide powder
should be drawn bach and forth through thehole  One of the sulfonamides
also should be given by mouth 60 grains being the imtial dose, with from
10 grains to 20 grmuns to be taken cvery four hours thereafter As the
patient mmproves the daily amount may be reduced gradually During
the admimistration of these drugs the blood level should be checked dady
and anemin should be prevented by tranwfuson  In combination with this
drug therapy polyvalent antitonin should be grven prophylactically for all
cases having severe contused and lacerated compound fracture wounds
A preliminary test should be made to dotermine whether or not the patient
i3 senmtn o to horee serum (Sec Tetanus) The usual prophylactic dose
of the mixed serum recommended contams 3 000 mternational units of B
Welchu, 1 500 units of B septique and 1 000 units of B oedemstiens and
w given intray cnously  Thw should be added to 500 ¢ ¢ of normal saline
solution  In most matances threo doses are suffiment and usually are
gnven from four to eight hours apart  In extreme cases an amount of 2}

times greater than tlus prophslactic dose should be gnen  Dehydration

and acidowis must be pres ented and treated by infusions and transfusions

uswally are necemary

u.?ﬂl‘pﬁaf?ﬁmﬂctﬁfmwm of gas-bacillus mfection depends upon
part of the body mmvolved the virulence of the
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organism, and the treatment  The extent of operative treatment depends
upon the seventy of the individual ease

In milder cases with superficial mmfection and without masmve involve-
ment of the muscles wide exposure and thorough drainage are important
A long mncimon should be made and the deep fascia should be cut trans-
versely to keep the wound open. The wound may be treated with sodium
hypochlonte This form of treatment dissolves the blood clots and re-
moves aloughing tissue by lquefaction (See \lodified Carrel Dakin
method ) Wet dresmngs of ainc peroxide hay e been advocated to combat
wnfection by the hberation of oxygen

In more severe cases mn which one or more muecles are mvolved very
large 1ncimons should be made and the entire length of the involved muscles
should be removed by bluat dissection only the fingers are used 1n order
to avoid opening and carryiag infection mto umnn olved muscles or fascial
planes If only & portion of a muscle 18 found to be mvolved the devital
1zed area should be cut out

When there 15 massiv e mvolvement and gangrene has spread on account
of inadequate blood supply to the hmb amputation should be performed
immediately A guillotine form of amputation 18 preferable as 1t requires
the least time 1t 15 the safest as the stump 18 left wide open  The ampu
tation should be performed at a good distance from the inv olved area
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CHAPTER IV
REDUCTION

Anesthesia. Almost every case requiring manipulation should have
some form of anesthesma. Ether 18 the safest general anesthetic for mnex
perienced persons and produces satisfactory muscular relaxation  Nitrous
oxide docs not produce sufficient relaxation for many fracturee especally
mn ambulatory patieats No general anesthetic should be given within
four hours after eating because of the likelihood that food will be aspirated
The splints should be kept on until the anesthesia 18 complete to protect
the hmb from further damage dunng the stage of excitement  The recent
use of intravenous anestheena such as Pentothal sodium has been found very
matigfactory for short mampulations and for flucroscopre work. Thia form
of general anesthema should not be given to children or to persons having
low blood pressure or senous organic disenso 1t requires special care as the
effects are rapid  Spinal anesthesa may be used for fractures of the lower
extremity but 18 contraindicated when the patient has low blood pressure
Brachial plexus or nerve block anesthema 18 matisfactory for the upper
extremity

Local anesthesia  Local ancsthema 18 of great advantage 1 the aged
and 1n office practice also when gerieral aneathoma 18 contraundicated and
when asmstants are not available It can be used to best advantage 1n
recent cases before the bleeding around the fracture has clotted although
1t may be successful cven several days after mjury  Infiltration anesthema
cannot be used 1n compound fractures when there are eatensive blebs and
abramons on all mdes of the hmb or in impacted fractures Asa 1 per cent
or 2 per cent solutzon of procaine hydrochlonde 18 injectod into the hemn
toma around the fracture 1t spreads through the lacorated tissues and the
fragments thus ehminating pain and muscle spasm  The technic 13 as
follows First produce a wheal with a fino noedle and then while making
suotion wnsert a larger noedle until blood from the hematoma appears in the
synnge Then introduce from 10 co to 20 c o of procamne the amount
dependmg upon the ege of the patient and mze of the mb  After a few
minutes the fracture can be mampulated without pain I X ruy examina
tion immediately after tho manipulation shows an unsatisfactory poeition
of the fragments mampulation can be repeated.

Manipulation. The mitial treatment to a great extent determines tho
final result Do not wat for swelling to subside before manipulation as
swelling 18 reduced by redueing the fracture Delayed reduction usually

b5
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1< found to be difficult reduction, furthcrmore, the displacement of a neg
Jeeted fracture may eatise ner e damage or kertous disturbaned of the eireu

\
Fia 37 LocaL \xestHesta Fon Froau Fracrures
dnBefnm njeeting the proeaine hydrochlondo o small quantity of blood should be
wn up into the synnge from tho hematoma around tho frogmonta thus insunng

succens of encsthetic

F
19 3 MeTHop oF (oRRECTING THE ANGULATION OF GREEN-STiCK FRACTUREN OB
MavLoniow

h:ct(i;)n . 11 there 15 doubt as to the treatment of a diffieult care 1t 18 far
er to eall o conrultant at once than to meddle and manipulate repeat
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edly  Study the anatomy of the part affected, and visualize the fracture
by having the \ rav films before you when treating a easo howorer, oven
with the films before him the phvmeian should learn to feel intelligently
with hus fingers Do not attempt manipulation without anesthesma, as

A

=1

Frec 30 Repvcmon or OvERRIDING FRACTURES BY \NQULATION
A traction and counter truetion B hyperextenmon added to A thus .ccun:ﬁ
impin nt of the fragments C and D corrootion of the angulation (Adapt
from !Etton)

this causes excruciating pam and the muscle gpasm prevents reduction
Mampulation should be as gentle ns possible  First apply trzction in the
axis of the bone and then bring the end of the movable fragment to meet
the end of the immon able fragment by the angulation mancuver Success
1n mampulation requires not only a knowledge of the anatomy and visual
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Fia 40 Fracruresor Forraru w1ttt Poor OPERATIVE REsULT

The screws were too short to hold well  Thore is permancnt deformity non union
and the 1oose plato and scrows must bo remo

Fia 41 Cowmxurep Frioromes or Leo
Opcrative result  Skeletal traction failed to reduce the displacement
Ly open reduction and Internal fivation with stainless stesl platos and serows long
enough to hold both cortices Returned to former work completely recovered

Treated

ration of the fragments 1t requires also the shill which 13 attaned by
practice W nle mampulation wath the honds alone 1s sufficient for many
enrex the pull or leverage on the fragments by some form of skelotal
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traction may be neceseary Order \ ray exammation routinelv after
manipulation or immobhihzation of every fracture, and do not leave the
patient until vou have reen the films

Open reduction. A promment author states that approximately 95
per cent of fractures may be reduced by conservative treatment  This
statement 1mplies carlv attention and considerable skall  On account of
the nrk of infection and the techmea! difficulties 1nvolved open reduction
should be avoided whenever pomuble

Indications for open reduction are found in (1) falure at reduction
by conservatine methods (2) faillure to mamtain reduetion, (3) jont
fractures with displacement of fragmenta (4) the pressure of roft tissues
between the fragments (5) neglected fractures in which the formation
of eallus prevents reduction (6) non-union

Frocture operations are technieally difficult and those involving the
Inrge bones often cause conmdernble shock  Rugid asepws must bo ob-
terved, aninfection with consequent osteomveltis is disastrous  Although
formerly 1t was customary to watt for a week or ten davs before operating
recently 1t has been found best to proceed ax soon ns the general condition
of the patient 18 matifactorn  In exporing the fracture the penosteum
with 1ts blood mupply should be dixturbed as ittle an posmble and & hair
hne reduction 1s demrable Rigid internal fivation should be used
Vitallum or stamnless steel plates with machine screws usually do not
require subsequent removal and permait eary function while holding the
fragments sccurely  These matenals do not produce foreign bodv reac
tion or clectrolvtic changes
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CHAPTLR V
ITMMOBILIZATIOR

The applieation of some form of eplint 18 the fimt procedure in tho
treatment of every frretured hmb  This should never bhe postponed
on aceount of snelling or bleeding  The need of immediate immobnizn
tion of compound fractures 18 most urgent

Splintng A8 & general rule it can bo stated that the limb should he
ymmobihzed m the same nttitude which was required for reduction  For
mstance the position of flexion and ulnar deviation at the wnat which 13
necermanry for the reduction of o Colles fracture 18 the position for 1ta im
mobilization  Voeat {ractures which ean be reduced by mampulation re-
quire only simple splinting \o attempt should be made to reduce frae
tures or to mamtain reductson by tight dressings and extrn room should
be allowed for subeequent sweling  Fhe sphinting or bandaging should
be made anugger as swellimg subsmides dunng treatment

The standard emergeney sphnts usually available 1n hospitals are the
Thomas splint the heller Blake or half nng Thomas sphnt for the lower
extrenuty  the VMurmy Jones or lunged Thomas sphnt for the upper ex
tremity the abduction or  aeroplane  &phint for abducting the shoulder,
the Taylor or spinal brace and the Thomas collar or adjustable cervreal
spine bruee  The vonous adjustable  umisersal  aplints which often are
rold to phvaeians seldom are as satwsfactory for any fracture as a simple
aplint made for the wndividual requirementa from wood wire mesh or
plaster of Pans  Valleablo sheet metal aplints are practieal eapeetalls
for fractures of the mnall hones and can be cut to fit from thwn alumunum
The most matinfnctors matenal however and the nearest to boing unn ar
sal o ats uxe 18 plaster of Pany

The use of plaster of Paris. Plastcr conforms to tho shape of the hmb
and 1 adaptable to whatey er position 15 necessary for the individual frae
ture furthermore plaster drexwiags are light comfortable and INOXpens ¢

\ practieal knowledge of plaster technie 18 a valuable assot 1 the treat
ment of fractures although thix requires conmderable expenence

Plaster handages made by hand are more satisfactory than those sold
by murgieal supphy houren  There should be made In rubbing the best
grade of Regular Dental  plaster mto erinohine of \umber 32 mesh

which has Iseen torn mito bandages of different lengths and widths  The

average plaster handagy 15 four mchex wide and three vards long~ Plaster

bandages *hontd be kept 1n metal boes m a dn lecation, bt not near g
5
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radiator  They should be handled earcfulll  as the powder 15 caily
shnhen out  The matenals and equipment necesan for applying plaster
of Pans are o large huchet or deep hasin for water yvanous widths of
plaster bandages sheet cotton bandages stochinet soft felt and strps of
aluminum or bass-wood for reenforcement  An orthopacdic or fraeture
table 1 useful for temporar traction and mmmobilization of major frae
turea  If such a table 13 not avalable 1t 19 necewsary to have at least a

Board Splint

Inadcavate Immoblitzation

Ptaster of Pariy

Adeauate Immobliization

Fro 42 Revamive Erricimney or Brock SrLints anp Praster or Panis
*The board splints do not fit the slpe of the limb are not long enough and do not
eontrol the joints above and belcw the fmcture
The plaster of 1 ans conforms to the contour of the limb and controls the jonts
above and below the fracture preventing angulation and rotation of the fragments

metal sacral rest for the applieation of plaster apieas for the femur  Pul
leyn and ropes mey be used for improvised traction

Application of plaster of Paris dresmings  The plaster should be long
enough to mclude the jomt abos e and below the fracture  For the padded
form of plaster cover the part with a thin layer of sheet cotton bandages
adding scvernl extra turns mound the top and bottom Heavy cotton
padding becomes pached down 1n 2 few days and permits too much motion
Place blocks of felt which ean be torn to demrable thickneas over tho
cotton for padding of bany prommences  When ready to apply the plas-
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ter but not until then place one or two bandages at o time 1 lukewarm
water and do not disturb them until the arr bubbles ceaso to riso and they
are to bo used  Plaster of Pans sots faster in warm water and moro
slowly 10 cool water The eveeas water mn the handage should not be
wrung out but mmply expressed by gently squeesnng both ends of the

A B
Fia 43 Couramtson or [uvoBiuzaTiox

A inadequate immobilization  The joints above and below the fracturc ahould
be included in the plaster  Edema of the fore-foot accurs unless the plaster ovtonds
tv the web of the toes B sdoquate immolnlisation  Both joints above and bolow
the fracture arcincluded the plaster extends to tho web of the toes

plaster at the same time until 1t has stopped dnpping  When plaster
handages are erumbly they have been rolled too tight or have not been
immersed i the water long cnough or the water in the pail has become
raturnted with plaster from many previous plaster handages  In order
to strengthen the cast first apphy a wtnp of wet plaster made by over
lapping and rubbing together several lnyers of plaster bandage over a
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——— n
kia H4 Praster Canrrornlio mmaL U E

The \)lnulcr cnrt has n metnl top a rack for a pail of water bina for storge of
plnster bandages entten bandnges and drawers for instruments  The methxl of
muaking plaster bandagen in shown

—— .
Fra 45 MiTERIALL »0R APPLICATION OF PLasTER oF 1aRin

tte of difforent widths sheet cotton handa moft fclt o pall of water a
Btockmotte of diflepent B g0 bandago sciesors should bo roady
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table or board  Then roll on the plaster bandages beginning at the end
of the extremity and estendmng upward overdapping two-thirds of the
width of the handage at every turn It s important to avord pulling the
plaster bandngea during their application 3 this causes constriction of the
Limb thev should be rolled or pushed around ~ Apply the plaster evenly

avoiding any wrinkler and never rexeree the tums beeause of the ereasrer
thus formed Rub the plaster continuously while 1t 18 being applied

therebny making it o eolid mast and molding 1t for o uniform fit Do not
mahe the plaster heavier than necessan but reenforee 1t where there 1

T |

Fro 46 PrastER OF Pams
The bandages arc immersed 1n cold or warm water depending upon how fast the

plastcr shonld set for the individunal requirements  After no more mr bubbl,

in the water the bandage 18 grasped at each end as the excess nta: lauerpm
through the mesh of the bandage but not through its ends A reversc or reenforee-
ment stnp of plaster made from a wet bandage aleo 18 shown

stramn gs at the axilla and grom  For this reenforcement use res erses of
plaster landage stnps of aluminum or preces of momstened bass wood

bhight angulation of fragments can be corrected by carefully molding the
plaster aa 1t hardens  Last of all roll the top and bottom padding oy er
the ends of the plaater dressing and fasten 1t with o few additional turns
of plaster to prevent the edges of the plaster from cutting the skin~ Trim
the plaster ot the web of the fingers and toes so that the eireulation can be
wateched  For thi purpoee use an ordinan shoe knife sharpened with
a wire edge  When usaing eircular plaster to immobilize fresh fractures

Iualic it routmely to prevent cxeesse swelling or mterference with the
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circulation  With the plaster thua cut the mb ean be examined easily
and phynsleal therapy may be gnven without moving the fregments  The
heat gencral tool for 1emoving plaster of Pana is a shoe knife  Remotal
also is facihitated by wetting the plaster with water for & fow minutes

1pplication of unpadded plaster  The use of unpadded plaster of Paris
enpecinlly for forearm and ankle fractures 14 a decided advoneement 1
treatment as it permuts enrdy protected function with a mmimum of en
cumbrance  Iowever unpadded plaster must be u~cd wath diseretion and
only by thoe who have mastered plaster techme Unpadded plaster
never should be apphied when blebs or extreme swelling are prexent and
the patient should be obeen ed frequently for the fimt fen davas

Plaster of Paris aplints  Plaster splinta aro execlleat for most stmple
fracturer Mo padding is required and there 14 no danger of coastricting
the erreulntion  Alwavk use cool water as the plaster should set slowly,

Fio 47 Precavrio¥ wrma Praster or Pams
Clrcular plaster dressings or easts  should be bivalved by cutting them on
both sides an soon as tlm{)ehu-e hardened as a precaution agninst constnietion edema

As recovery progresace the anterior half may ho dusearded lcaving the pestenor half

as a splint

and do not squeeze the water from the bandagen  Vlake a splint by over
lapping and rubbing together ten or more lavers of plaster bandage over a
table or hoard  Place this rev erre 1mmediately upon the hmb smoothing
1t to fit closeh and evenly to the skin surfaco as 1t hardens and then
apply a gouxe bandage to hold 1t n place

Plaster dresmngs and plaster splints can be protected from fluids and
discharges by coating with cellulose acetate which 1 prepared aceording
to the following formula To a two-quart jar containing two-thirds capacity
of cellulose acctate and three ounces of maing (Dimethyl phthalate A)
add sufficient acetone to fill the jar  \[ix and stir occasionally adding &
little more acctone to makc the solution the consirtency of thin syTup

Precautions for the use of plaster of Paris Do not permit an assmstant
to hold the limb under the hecl or elbow as the consequent flattening of
the plaster may cause painful pressure sloughs
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Do not spnnkle water over the plastor while 1t 15 being applied, or after
ward, as this makes 1t sogmy  Adding plaster powdor for o amooth finish
1s not necessany 1f the bandages haye been properly applied

Be careful to prevent angulation of a fracture while applying plaster
Order A ray examination routmely after the appheation of plaster

I ‘:’%

s -
B o h‘i

Fic 48 BnurLe MereOD OF CUTTING PLASTER

Astnp of muslin bandage i laid over the limb bofors the plaster of Pars is applied

Immediately afterward the plaster 1s eut while an upward pall on the bangu{e b1}
man

Pt

Fia 40 DrackeT-cAsT FOR SUPFURATING CoMPOUND FRrACTURES
The two scetions of plaster aro joined by stripa of iron, or by plaster of Pans TOopes

Angulation of the frgments can be corrected by eutting and patching the
cast,

When plaster has been applied to fresh fractures tho limb should be
hept elevated for forty -cight hours to prevent excesa swelling

The fingers and toes should not be covered by plaster They must bo
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obseried frequently, and should be warm and pink  palcres= coldness
and swuling indiento senous eirculatory disturbance

If a patient continucs to complain of pam or a burnirg sen<ation over a
bony prominenee a pre<<ure slough mav be expeeted  Cut a2 window
in the plaster without delay place a mece of felt padding over the tender
area and then apply another plaster bandage over this Unless the window

1# closed 1n thie manner there will be conwaiderable local edema A musty
odor under plaster mndientey & pressure uleer or infection and requres
1 estigntion

Treatment of fractures without immobilization  \lthough one of the
prnaples of fracture treatment 1« immobilization while the fragments
unite there are exceptions to the general rule  Many fractures in the
termunal phalanges of the hand and foot do not require splinting impacted
fractures 10 the neck of the humerus can he treated with a aling and frac
tures in the upper portion of the fibula do not need immobihization  There
conditions are treated bext by enrly funetion within modemtion  In
rtich instances 1t 1+ important to explain the condition and treatment to
the patient m order to avoid dixatisfaction
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TRACTION

Some form of continuous pull or traction 13 required for most of the
complete fractures m the long hones The displacement and overndmg
of tho fragments 18 redueed or mummuzed by ot creoming muscle spasm
Angulation 15 corrected by making traction on the distal frngment 1n the
aamo lne with the proumal, uncontrollable fragment. When thero 18
rotational displacement the lower fragment must bo held rotated by the
traction to mect the pomtion of the upper frugment  This form of treat-
ment also prevents contractures m jomts and does not result 1n as much
hmutation of motion a9 occurs with immobihzation  Traction, as any
other form of trentment should be applied immediately, both in order to
control shock and to secure complete reduction  Heavy weight 18 applied
for tho first fen hours for reduction after wiueh Jess pull 1x required to
hold the fragments 1n pomtion By traction and suspension with splits,
ropes and pullevs the circulation 18 not impaired and there 18 greater
mechanieal efficiency  When the patient shifts his position 1n bed the
traction should move with him (balanced traction)  For this treatment
rome type of frame 18 nttached to the bed the nooden Balkan frame beng
the most popular Two forms of continuous pull on the hmb are com
monlv 1n use (1) skin or adhesiv e traction and (2) bone or skeletal trro
tion  In order to obtam ratisfactory union with erther the following points
should be Lept 10 mind (a) the direction of traction (&) the amount of
weight required  (c) muffiment counter traction (d) constant personal
attention

Skin traction  For this purpose a good quality of moleshin adhestvo
plaster 1+ preferable to the mine oxide plaster and should be fresh  All
the strips required rhould be cut and hung up ready for applieation, when
only the thinner zninc oude adhemye 18 available 1t 15 well to use a double
thiekness  Then the skin 18 cleansed with mild soap and water A
clipper or clectric shaver mayv be used to cut off the heavy hams but
shaving with a ragor remoy s epithelium and invites shin infection  Tho
wkin mav be pamted hghtly with compound tincture of benzom or with
aa aleghol-acetone rolution of \lercurochrome  The atnps of plaster aro
then laid smoothly on the sidex of the Il with care to avod wnnkles
\ rmug spiml rovere handage of flannel or mudin 19 nevt apphed and
finalls enw-croms strips of narrow adhese plaster are used to xecure the
bandage  An \CF bandage 1s execllent for this purpose ax 1t cannot
cause constrietion around the ankle or wnst A spreader 15 fastened

[iad
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to the adhesve stnps close to the end of the imb and to thix a pieco
of ¥¢ inch braided ropo is attached for immedinte traction through small
awning pulloyn attached to the Balkan frame All knots in the ropo
should bo fastened with adhesivo plaster to pres ent loosening

Other forms of adhewve matenal ayvailable for shin traction ere apint
glie and haquid ecllulod both of which ean be used on the legs of amall

ul Mte stn |
| ~3trips L

Buchles for
J Adjustment

Fia 80 Equirurxr rox Apass:ve Traction
The width of the spreader can be adjusted to the individual Hmb

children which become et and they also are uscful for obtammng & hold
on small murfaces as fingers  These adhesn en wrmtate the shin of some
individuals although in most cases they stick well and may bo left un
disturbed for many weeht  When applying them e pair of rublor gloves
should be worn  Flannel or muslin atops are socked 1n the hquld and
must bo applied immediately as tho adbemve materal dries rapidly
Tho formuln for spint glue 18 aleohol 50 c¢ Venice turpentmo 5 gr
bengine 25 ¢ ¢ Liquid celluloid glue 18 made by placing stops of eellu
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lowd 1n & covered jar and adding cnough ehemically pure acetono to form a
consstency of syrup

Bucl’s exfension Thus 18 a honsontal form of traction obtained by
applymng adheeno ploster to the extended limb It may be used for
minor fractures of the femur without displacement A Thomas splint or
a podded sling around the grom nttached to the head of the bed 18 used
for counter traction or the foot of the bed may be elevated for the same
purpose

— i
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Fra 51 Braxpamp AnsustasLs Frase ror TracTion Cames
Noto the trapezo which helps the patient in shifting his pomtion

Bryant s suspenmon  Perpendicular adhemye traction upon the lower
oxtremity 1s satisfactory for fractures of the femur in chuldren under eyght
vears  The upward pull of the weight over the pulleys should draw the
peluws just off the level of the bed The weight of the body combined
with a pelvic band pmned to the mattress act as counter traction  An
other form of Bryant e traction 18 the suapension of both extremities with
adheanne plaster atnps wlich are mmply tied to the oserhead frame
\ coaplation splint may be applied to the Limb at the smte of fracture

Ruseells tractton By virtue of 1ts mechanies of pulleys and diagonals
this balanced traction cxerts a pull equal to two and one-half times the



70 FRACTURES

weight applied 1t ix npplicable to fractures in the shaft of the femur in
all persons past the eighth year  The pull i+ obtained on the leg and on
the flexed knee  Adhesive traction is apphed only to the leg with the
weight of the body and elevation of the foot of the bed acting as counter
trmaetion  Small pullevs and braided rope should be used  This method
of stretching the thigh muscles holds the extremity suspended 1n a natural
comfortable position and 1 effectin ¢ 1n correcting overlapping of the frag
ments 1n a majonty of the caren

Hokes push and pull tractton This combination of adherne trac
tion with a ratchet and double plaster splea depends upon the plaster on
the unaffected limb for the push’” The Roger Anderwon ‘well leg”
splint 18 an adaptation of this principle

Fia 52. BrereraL TracTioN
Bteinmann pin and handle used for drilling it through bone

Skeletal traction. \o form of pull on the skin can be as mechanieally
cffictent o & pull on the boneitself  Skeletal traction has to a large extent
replaced adhes e traction in the management of severe fractures of the
long hones cypecially in adults  Rotation and angulation are controlled
and there 18 little tendency for it to become disarranged  Phyvmothorapy
and wound dressings may be apphed without disturbmg the traction and
thus form of traction docs not imtate the skin  If properly used 1t 12 more
comfortable than adhemve traction and in most instanees can bo continued
for sereral weeks or eyen longer without becoming loose or causng infec-
tion Bkeletal traction ean be used when alin traction has failed to
overcome displacement and should be used routinely for most complete
fractures of the tibia and fibula i adults The pull on bono 18 obtamed
by the insertion of a Stemmann pm Kirschner wire or jce-tonge. Al
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though placing some form of steel through a imb constituter an operation,
there 1a Iittle rnsk of damago 1f proper aseptic precautions nre obeerved
This procedure ean be carried out 1w bed under local ancathesia in order
to avord unnecessary moyement of the frngments and to attach the trac
tion immediately

Stetnmann pin traction 18 satisfactory n most mstances A pomnted,
ngd stainlers steel pin of demrable length and thichness 1s chesen, and after
the exact location 18 determined 1t is inserted through the soft structures
and directed through the bone by twisting 1t back and forth with a small
handle The pm should pass through the bone at a night anglo to the line

Fio. 53 BxeiesrarL TmacTion
Bteinmann pin with Bébler atirrup attached for traction This form of stirrup
revolves without loosening the pin A larger pin also is shown

of tmetion necersnry  Some surgeons prefer to use & hammer to dme
the pin through the bone  N\o incision should be made unless the bone 18
unusually hard even then the shin 18 only micked on the mde of entrance
to pernut drilling a small hole for the pin to fit tightly A bow or BShler
stirrup then 1s fastened to the pin and traction 1s applied immediately

If the pin has been wnrerted properly 1t may be left undwsturbed for sovernl
weeks without complieations  Durnng this time penodic X ra) esamina

tion with a portable umt 19 neceaaairy  The surgeon should not be misted
by the apparent firmnes of the fracturc when it 19 mantpulated while in
traction as the traction iteclf produces considerable nigpdity  For removal
the end wlich 1s to be drawn through the lunb 18 rubbed tharoughly with
an antizeptie and the pin s drawn out with a pair of pliers
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Fixed traction Transfixion or external internal fixation 19 2 combina
tion of external immobilization by plaster of Pars and Steinmann pins
mserted 1nto the bone  This form of treatment is capeeialls appheable to

Fro & Sxrierin TmacTiow

Inscrtion of small Bteinmann pin through the olecranon process far sheletnl trne
tion on the humerus o skin Incision is necosnary

Fia 55 BxeLxraL TracTron
Tnsertion of Btelnmann Pm through the tibwal tuberele for skeletal trastion on
tho femur  No skin incision 19 neecsaary

overlapping oblique and comminuted fractures of the tiba and fibula m
adults By 1ts use eontinuous balanced traction i bed s ovorded and
the patient 18 able to use crutehes during the first weeh A Roger Anger
son Griswold or Bbhler frame 18 required  Stemmann pims are inserted
proximally and distally to the fracture then tho hmb m placed m tho



TRACTION 3

framo and traction 1s produced on the pin n the lower fragment by tight-
ening the wing nut n the frame  When sufficient pull han been obtained
to o1ercome the shortening and brng the fragments mto ahnement, as

Fia 56 SkereraL TracTiON
Insertion of Bteinmann pin through the o8 calcis for skeletal traction on thele
o s¥an tncison 18 neceasary  Tho pin ean bo inserted through the heel more y
than through the lower ond of tho tibia

Fia 87 SxeLETaL TRacTioN RirscEven DLl wrra Wire

As the wire penetrates the bone the opertor prevents it from bending by advaneing
the four guids plates

determined by a portable fluoroscopc or \ ray maclune an unpadded
plaster of Pams dre~ mg or  cant 18 apphed The plaster bandages
must be immeneed i cool water as they should ret slowly and thus pro-
vide time for earcful appliention to the bare shin without wrinkles The
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pins are embedded 1n the plaster dresing as 1t 14 applied and then the
hmby 1s removed from tho frume  Obviousls, such treatment should not

e

Fia BS. 8krieTarL TracTiox

Kirschnor wiro licld in o spreader which tautens it and thus prevents tho traction
woight from bending it An ndditional Kirschner wire is shown

)

Fra 58a Userur Tool rox BreLETaL TrAOTION

This fits both Kirschner wirces and Stei pins and ean bo used for their re
moval a8 well as their insertion

be attempted by the noviee as conmderble whill i the gppliestion of
unpadded plaster 18 necessary  The patient must be kept under daly
observation for at least tho first week and if eireulatory trouble occurs tho
plaster should be opened over the dorsum of the foot and leg
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Transfixvion alzo is being ued for rome fractures of tht humerus, forearm
bones and femur

Aarschner wire 13 made of stanless steel 1 vanous lengths and thick
nessea one ond being ground to o point Tt mahkes only e small hole 1n
the shin and bone and 18 cxpeaally useful n smaller bones A speeial

DL}

tio 8) TracTion-8uspcNsiox For b eacrores 1x Urrce ExTacurry
For fracturcs of tho humerus clbow or forcarm bones Adhesive traction is

spphied or the skelots! traction shown 1o the illustration 14 used depending on the
ividual eamo

hand dnll s hich presents 1t fiom buckling 15 used to drve 1t into the imb
or a motor dnil 1 vern matifacton  After 1tn mnsertion o tenson bow 1s
fastened to haoth ends to hold 1t taut and traetion 1s apphed mmediately

\ Tsurschner ware ean be left undisturbed for many weehs even longer
than a Stanmann pm - It 15 remoy ed samply by eutting off one end close
to the ehin with a pair of etenlized wire cutter and then pulling upon
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Fia 00 Tricriow-Busrcxsiox ror FricTURes ;v Lower ExTaEurty
The Thomas splint w fitted with a Picrson attachment for ficxon of the knee
Adhesive plaster {s uscd or the skeletal traetion shown in thollustmtion is applicd
depending on the individual requircments

L

Fio 81 Braun Doarecr Fraux

This may he used for either akuin troction or skeletal traction on the shaft of the
femur and on the leg or on bcth  When this aphint 1s uscd no tmetion frame over
the bed 18 neccssary

tho other end  Thua form of skeletal traction al-o may be used for trans

fixon
Tes-iongs are seldom used except when the combination of lateral
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compresion and traction 18 necessany a8 1n spreading fractures extending
into jomnis A modiention of 1ce-tongs moy Do applied to the shull for

Fra 6la TraxsrixioN ®wITH A hiescawzr Wign
This lo method 18 useful for controlling frasturcs and dislocations of small
hones tEem‘?lri :t?mn dnlled through the ekin and affoeted bone seouring e firm bold
in adjacent hone xeollent result 1n tarso-metatarsal dislocation shown above

Fra 62 Avuthor r Fraue For Fixep Tracrion (TRaxsPixion)

Under genera] or local ancsthesia o Btoinmann pin 18 driven through the on ealeis
and anotlier 18 dnven through tho tibial tuberclo  Tho limb then 1s placed in the
frame the upper pin cogaging 1n twmo scctions of motal tublng In addition to
regulating the amount of tmetion the wing-nuts on the other end of the frame govern
rotation of the distal fragment  After reductjon hna been cheeked by \ ray examina
llon‘plmcr of Paris 18 spplicd 1including the pina and the limb is removed from

the frame  This inovpenmive frame also may be used in bhed to provide continuous
traction for severe compound {ractures

traction on the neck  Tor inecrtion of 1ec tongs } inch incsions are made
n the akin on both mdes of the part and the jaws of the tongs are separntely
directed to a location just abose the widest portion of the bone These
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Fra 63 Ruowo Beuvt
Bkcletal traction with hirachner wire for severe fractures of the hand or foot
Tho amount of pull by the rubber band 1s regulated by bending the wire loop which
in incorpdrated in the plaster of larls The wire loop nﬂcnﬁx beyond the entire
hand or foot when traction on more than one diglt is necessary

Fic 64 Luemorncr Fixep Bxerwrar TricTioN
This controls fractures of tho femur and tibia satisfactonl; A Bteinmann pin
is inserted through the body of the os calels, and 18 fixed to the Thomas splint by
means of Cald slugs ch traction also can bo used dunng debridement opera
tions

are then tapped with a mallet until they penetrate the cortex and finally
the set-acrew on tho handles 19 tightened to prevent displacement of the
pomnts  Small pads of gause are placed over tho wounds and are not dis-
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tuibed subwequently  Traction 1s obtamed on n foop of ropo fnstencd to
the handles of the tongs

Roger Anderron, Stader, and Havnes have dey cloped adjustable trans-
fixion unitx w ich are appheable to nearly all major fractures of long bones
Steel pins are nserted n the fragments and the frncture 1 redueed and
immobihzed by adjusting the ngd steel bars which accommodate tho pins
These unmit# are proving yaluable in the management of rex ere war fractures

Precautions for traction  The importance of close attention to the de-
tnils of any traction cannot be over-emphoszed  Traction should ho
applied mmediately

In applying adhesn ¢ traction 1t 18 1mportnnt to use only the best plaster,
ax poor grades irntate the shin - The spreader must be fostened close

Fra 65 $nowixa DETaiLs or CLADW LLL 8 Loa
A indicates the hole which accommodates a Btelrmann pin The thumb screw 1a
tightened at B to hold the lug on tho sde of a Thomas splint

o the heel so that 1t sprends the adhestio from the malleolr  If the
patient complains of the adhesny e traction 1t 14 probable that the bandage
and adhenve stnps have alipped  the consequent coustriction must ho
relieved to prevent a pressure slough  In traction on the lower imb tho
foot of the bed should e clevated cnough for the patient s weight to act
as counter traction unless sufficient clevation 1 used the patient shdes
down agminst the foot of the bed and a considernble amount of the pull is
lo~t  Braided rope and o good quality of awming pullevs are necessnry
for ratisfacton traction as much of the mechamen! efficiency of the pull 1s
laching 1f #oft cord washhine and poor pulleys are ured It s important
to m pect cvery detad of the xet up daly n onder to heep the ropes nnd
pullevs i proper alinement and to provent angulation of the kmb Al
though sueh a warnmg would rcem unnecesar, the nurees should he
In<tructed not to removo the weights while ehanging the bed cov ers
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In applying akeleta! traction rigd asepais should be obsemed as mfec
tion 1 bone 18 scrious It 18 important to avoid dnlling o hole for the
1nsertion of & Sternmann pin or Iurschner wire as a Jooso fit causes pain and
mvites infection  The pin or wire must not be wserted through blebs
through joints abrasions or hematomas also should not be placed through
jomnts orin the epiphvees in children  kxeems weight applied to ISirechner
wire may enuso 1t to cut through o canecllous bone such as the os cales
If there 1s over pull or distraction with sepamtion of the fragments the
number of neights should be reduced to nvoid non umon  If infection
develops the pin or wire must be remov ed without delay Tt Is important
to have peniodic A ray examinations to determine tho position of the
fragments and tho amount of umon and traction should not v remot ed
unti umon 18 faurly well advanced
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CHAPTFR VII
FOLLOW-UP TREATMENT

The follow up eare of fracture cnses 18 a3 1mportant o8 the reduction
Tho same doctor should treat the fracture caso from start to finsh  In
many mstances disabiity and defornuty have occurred following o very
satisfactory reduction beeauso too hittle attention was given to the details
of aftercme The munagement of fracture cases requires patience and
the phymeian will have concluded his treatment only when the best possible
result has becn obtaned  \ ray examination should bo ordered poriod
cally mensurcments should be made and the entire condition should be
checked frequently  If a slight angulation of the fragments 19 noted the
sphnt or plaster should be changed and the callus molded by firm pressure
as new Aplinting or plaster 18 applied  There 18 no rule for the duration of
immobilization a8 cvery ease 13 different and tho length of time depends
upon the age of the patient and the individual myury  Children’s frac-
tures require a relatively short tume whereas m elderly persons and n
fected fractures umon occurs more slonly and prolonged immobilization
19 necessary  How long the Itmb should be splinted and when to pormut
function can be determined by grasping 1t firmly with both hands and
feeling for motion with the thumbs placed over the site of fracture  Senm
tiveners to preesure over the fracture indicates that the callus 1s not yet
firm  The fluoroscope also 18 helpful 1n determining whether or not there
18 any motion of the fragments

The psvchology of fracture work 18 important  The petient 8 condition
should be explained to hum so that he will cooperate ntelligently n the
detarls of the follow up treatment He should understand that the
rapidity of his progress and the final result will depend to a great extent
upon s own efforts By cuthining a program of exercise and constructive
ocaupation he mll be encouraged to attain a certain amount of recovery
n a stated time while his 1dle thoughts and doubts will e diverted to a
more healthy state by stnviog for an objeetne  The proper psychology
with cares having njured backs 18 especially important

Physiotherapy  The four eaeential forma are (1) heat (2) maseage

(3) exercise  (4) electneal stimulation  The<e \anous forms of phymeal

therapy are of great value and should be commenced as soon after the

mjury as powwble thus chrome sweling and other complications often

can be prevented  Sueh treatment also hastens repair of tho fracture,

and 1= helpful in restonng motion 1n mureles and jomnts  The attending
81
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phymician should never transfer o caso to a phywiothernpist for further
treatment, if trentment by romeono clse 18 grven 1t should be under his
rupervision  Heal enn be applied early 1n the courme of fracturo treat
ment  In traction cares the mb 1w expored and heat may be applied
with a thempeutic lamp on diathermia current  Many fractures eneased
n plaster of Parm may bo ro treated by bryvalying tho plaster and removing

Fia 68 OccuratioNaL TRERAPY ror Alex
Restonng motions and strength 1n the upper extremity after fraetures by con
structive escreise

the anterior portion dunng the time of treatment  The beneficiel effects
of the mfra red my» mayv be accured at home by esposing the affected part
to an ordmnary eleetric houschold heater Pamffin  baths for more
prolonged hyperemuin are eapecially useful 1 troating the stiffness and
pan 1n hands and feet such ax occurs after mjunes of the soft tusues and
with arthrihe complieations  The use of heat m any form aids 1n the
absorption of hemorrhage and the recatablishment of eirculation
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Massage 15 used to promote retum of hlood and lymphatic circulation,
to loosen adhewiona and to reatore tho patient’s self-confidence  Ordinary
rubbing 14 of little 1 alue, and massage should ho given by a trained person
Massago 18 contrmindicated 1 the presence of inflammation or nfection

Flectrical sttimulation  The chief henefit of this form of treatment is our
ability to produce contractures of muacles duning the carly stage of callus
formation before the patient can perform voluntary moyements and en
gnge 1n occupational therapy  Electreal stimulation should be gentle
and care must be used to avoid over treatment  The Morton-Smart
wate machimoe 18 the moat ratisfactory for this purpose

Frercises  Active movements of the imb are o Valuable aid to recovery
of function Early and frequent use prevents muscular weakness and
promotes repair of the fracture  Voluntary movements in joints near
fractures prevent contractures of the muscles and higaments, and should
be commenced as soon a3 possible  Properly fitting splints and unpadded
plaster of Pang dressings are very helpful i enabling the patient to exer
cire whule the fracture unites thus reducing disability  Patients should be
tought to contract their muscles even while weanng splints or plaster

Actine motion never interferes with union as the patient stops at what-
ever range of motion causes etran upon the callug with consequent pain

Pasai ¢ moy ements of jownts near the fracture by the phymeian or phymo-
therapit never should be given before a fracture has united, as there 18
danger of strainng the callus and thus causing delayed umon or deformity
from angulation  Poat traumatie contractures of joints may be improved
by gentle but permstent passive movements given by & capable phymo-
thernmst  Foreible movements under ancsthesia are occasonally 1ndi
cated the Jomt being stretched slowly and eontinuously 1n all directions
Violent mampulations cause consderable hemorrhage and a traumatic
reaction {rom teanng and may result in even further restnction of motions
Beveral gentle mampulations at weekly mtervals will accomplish much
more than one foreible stretehing thus avoiding severe traumatio reac
tions and maintammng the confidence and cooperation of the patient

Restoration of function. Occupational therapy 18 of great help m

restonng motion and strength  Many patients recover strength and
motion fa<ter while engnging 1n certam presenbed forms of work and play
than by massage and mamipulation, as therr ottention to discomfort in
dnerted  Furthermore they learn to help themsels es instead of depend
Ing upon \1ats to the doctor s office or phymeal therapy department of the
hopital  Tlus form of treatment 15 an important factor in the rehabilita
tion of mjured workmen and 1n shortening the period of disability and has
great po<abilities 1n industnal furgern  An 1deal mtuation 1s created
when the injured man 1« permitted to reman at some form of wark after
4 munor fracture or to return to work while he 13 cony aleseing, thus s
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mornl and physical status 1s preserved Iy continued activaty and earning
capacity  Useful constructive cxereises aro modeling  basket weaving
wood carving painting carpentmy  pipe fitting sheet metal work and
gardeming  If posstblo these dmly exereises should be preeeded by heat
and massage

Fio 67 Occupitional THERAPY FoR WEAKNEAN oF UrPER Lius awp Back

The use of crutches should bo expluned to the patient Before theso
are used he should mercise and be able to get out of hed with littlo or no
help standing agmnst the mde of the bed whilo beanng weight on the
unaffected Immb  Thus confidence and sense of balance are restored
before he attempts to walk Crutches should be long enough to permut
the patient to stand upright and swing tho crutches outward at an angle
from the body In standing the ends of tho crutches should be placed
ahead of the patient thus forming two legs of the tnpod necessary for
balance The location of the hand grips should be adjusted to the length
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of the patient 8 arm  Crutch palsy with wnst-drop 13 caused by beanng
neight on the axllary part of the crutch, instead of on the hand gnip,
the paralysis submde= soon after the cause has been corrected  The potient
1s able to elear the floor better with the mjured mb when a § meh hift 1s
sdded to the ehoe on the opposite foot  When there 18 no further need of
crutchex a cane uged on the oppoute stde to the fractured imb will provide

Fia 88 Jic-suw ror Exercismxa THE Lower Lius

Whilo the patient is oceupied by eutting patterns 1n wood his mind s diverted

from wcaknesa and discomfort 1n tho knec and ankle which are used conatantly to
run the eaw

cnough support \lanv patienta who are not able to use crutches on
wtarm can slide up and down 1n the mtting pouition step by step  Walk
mg behind o stratght e or wheel-chair may be substituted for erutches
Iater

Ambulatory support. Snugly fitting unpadded plaster of Pans dress-
mga e the best gupport and permit the most function  On account of
the possibility of cireulatorn complications all unpadded plaster of Pans
dre<eings mu t he used wath eaution and should not be applied by the
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noviee  All patients who wear unpadded casts should be under close
observation  The unpadded walking east populanzed by Bbhler combines
ngd support and weight beanng for mwnor ankle fretures without the
need of crutches, thus patients are able to wnlk while the fracture umtes
and long disability 1s prevented  Other valunble features of the walking
cast are tho remarhahbly free range of motions and the Inck of edemn after
its remotal  Walking casts are not adsrmble for the carly treatment of
froctures In the shafts of the femur or tibia, on account of the danger of

Fio 60 TrEimuewT or Eprua
Btep block uscful for clevating the foot of the bed, for counter traction and for
treatment of edema in the lower limbs

displacement and angulation  Protected weight-bearng later 1s useful
1n mstances of delay ed umon after fractures of the leg

Dunng the follow-up peried braces and woiea clastics also aro useful
for ambulatory support mn selected cancs

Unna 4 drosmng or  boot 18 valuablo as a routine in the prevention of
cdema after plaster of Pans has beon removed especially in the lower
Lmb  With this soft snug support the 1csult of muscular function ia
a pumping offect of venous blood and lymph out of tho arca of stams thus
recstabhishing the normal crculation  Tho techmo of application 15
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ample and worth learmng A modification of Unna's mine gelatin paste
19 prepared according to the following directions

Uso zine oude 11 ounces pure gelatin 27 ouncea water 27 ounces glycorin 43
otmces phenol 2 drama methvl ralieylate 4 drams  Mix the gelatin with the water
and melt slowly on a water bath then stir the zine oxudo and glyeenn together and
add these to the gelatin meanwlilo stirring vigorously  As tho mixture cools add
the phenol and methy L salicy Inte  Pourintoa auitable mold and later cut the pasto
into blocks

Technic of applylng Unna’s boot. The hmb should be hept 1 an ele-
vated position until the dresang 18 applied  Several preces of the zinc
gelatin paste are placed 1n o double boiler such as 18 used for cooking

Fro 70 Uwwi s PasTe
The paste is melted 1n a double boiler and thon s applied with a large paintbrush

cereal and heated until tho paste has softened to the conmstency of thick
mtup  The entire imib 1s then coated with the warm pasto by means of a
broad paint brush  Then a gauze bandage 18 applied snugly and smoothly
extending from the web of the toes to the top of the calf  Pasto 15 ap-
plied agmin and oy er this another gauze bandage is wound  The dreasing
s then rubbed #o that the excess paste permenates the bandege It be-
comes dnv after o few minutes and provides a snug somowhat clastic
boot which myves support to both the circulation and the hignments
The clastic and adhean o Elastoplast bandage aecomplishes the same pur
poe Amv queh support can be wom for about four weels  If at the
end of this time the patient 1eports that the dressing fecls tight toward the
end of the day n fresh dreraing should bhe applted in & similar manner and
o on until the tendency to edema has paseed
Causcs for failure 1n recorery  The reason for farlure or delay 1n re
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covery may be one of the following (1) pre-ewsting inflammation 1n
soft structurcs or joints, of o ‘rheumatic’ nature, (2) traumatic arthritis
(3) painful post traumatic osteoporonis with decalerfication, (4) phlebitis,
(6) anemun or constitutionnl dirense, (8) neurosis or hyutena (7) mahn
gery

Treatment of delayed unlon The commonent cause of dedayed union
in closed froctures 1» inndequate sphnting  Fractures in certmin locations
os the neeh of the femur end the wn t joint umte more alowly than
the avernge Alost eares respond to further 1mmobihization and

.J

. o

Fro 71 Uweas DBooT

This is made by applying the lputc to the akin then over stockinet and finally

ovor », gauso bandage ~ It 18 valuable adjunet in the treatment of injunes in the

lower limb as its application after the removal of plaster of Pans prevents edema
dressing shonld extend from the web of the toes to just below the knee

frequent applications of hent  The benefit from the admimstration of
Lime salts alone or with vitamins 13 doubtful  Ceovitamic acid theclin
also hydrochlone acid have been advised but as yet their values have
not been proven Hyperemia by dammung back the venous blood has
been found helpful and mey be produced by winding a plece of garter
clastic around the imb twice daly  The percussion treatment striking
tho end of the extremity with the ulnar mde of the hand fifty times daily
18 recommended A consratine operation which 1s succonsful in many
cases conmsts of making multiple dnll holes serows the mite of fracture
through two or three small shin inewions



Fra 72 Apsostinie TrArEzE FRAME

bl tients to shift their positionin bed  Tho ordinary fracture frame
Thusenables the pate so:]cr the bed thus 1s climinated

Fia "3 1o r Tmatwanic O rLororo«is or ActTE Boxr Arnorny
T pamful disalnlite may occur aocn after minor injunes involving jointa
erpecally and wnet an! ankle  Generhized deealeification sbawn by \ my
esaminstl ni charactonstie

=)
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corery mny be one of the following (1) pre-existing mflammation 1
roft structuros or jomts, of & *‘rheumatic nature (2) traumatic arthnts,
(3) punful post trnumatic osteoporows with deealoifieation (4) phlchitrs
(5) anemua or conatitutional diwenso  (6) neurows or hystena  (7) malin
gory

Treatment of delayed union The commonest cause of delayed unkon
in elosed fracturcs 15 inadequate sphnting  Fractures 1n certain locations
aa the nech of the femur and the wnst jomnt unite moro slowly than
the avernge  Moet cases respond to further immolnhzation and

Fia 71 Umwa s ‘Boor
This is made by applying the te to tho shin then ovor stockincet and finally
over o grare bandage It is valuablo adjunct in the treatment of Injuries In the
lower lumb as 1ts applieation after tho removal of plaster of Paris prevents edema.
The drossing should extond from the meb of the toes to Just below the knee

frequent applications of heat The benefit from the administration of
line erlts alono or with vitamins s doubtful Covitanue acid thochn
also hydrochlone acid have been advised but as yet their values have
not been proven Hyporemia by damming back the venous blood has
beon found helpful and may bo produced by winding a pioco of garter
elnstie around the hmb twico dmly  Tho percussion treatment striking
the end of the extremity with the ulnar mde of tho hand fifty trmes daily

18 recommended A conscnatine operntion which 18 suceersful in many
enges conmats of making multiple drill holew acress the mto of fracture
through two or three small ekin incrsions
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affected, for nstance overlnpping of fragments m the humerus 18 not
sertous and 19 seldom noticed but when an adult has shortening in the
Jower imb there 15 o permanent disability and imp  Angulation of tho
fragmenta causcs o more serious disability than overlapping with good
alincment  Angulation near & jomt 18 more dwabling than at some dis-
tance from 1t kven with perfect position and union of tho {racture a
pamnful jont may cause n permanent dsability The patignt 15 always
much more satisfied with the result if he has had a clear understanding of
hus condition throughout the course of treatment  He should understand
that froctures are difficult to treat and that 1t 18 imposmble to forotell the
end result in any case A perfect result after a fracture, with no deform
ity, with complete joint movements and without external mgus of mjury
19 uncommon

In e aluating the result 1m industral cases, the following cuthne will bo
useful

Plan for Determining Disability
Date Ezamination for Name Address Age

History Occupation in detml Date of injury Duration of dmability De-
taile of aceident  Bubsequent progress  Past treatment and by whom given  Dats
of return to work (If returncd) and nature of this work Past hutory inclading
previous injuries rheumatic conditions or other complaints

Examination Complaints note indicated points direction of referred pain in
tensity modalities associated symptoms mnconty (malingory?)

Inapection note general condition temperature pulse deformity firmness of
unton of fracture scars swelling atropby ngidity local cireulation Function
mote gait general function local function probable cause of restricted funetion
Measurements (comparstive) length elrcumference Range of active motion
range of passive motion  Ability to pull push and Hft Handgnps Motlon 1n
adjacent joints

Complications Ncurolopeal  Circulatory  Arthritic  Refleres patellar Aehil
len tnceps  Focol infection dental tonamllar prostatie ete Constipation?

\-rays when and where taken reports

D

Comment: Ihd present condition follow injury during octupation? Is there an
aggravation of any pre-Custing abnormal condition? State present dimability for
former work in per cent and duration  Estimate future disability for former work
1n per cent and duration also for ather types of work

Evzlustion of digability Conmder the indimidual and lys oceupation the me
chanies of the aflected part his coddination and arihty general strength and en
durance his safety in occupation ability for usual cecupation abllity to secure em
ployment and re-adaptainlity

Functional Factors 1n U pper Extremity  Consider thumb-and finger action  Abil
MV o gTAsp rqueeze bold reach Lft and earry  Ality to place Land where neces
rary  What handicap 1n weaknews of imitation or moyement in thumb and fingers

wnet elbow or elc ulder”  Endurance  Tle adaptatulity
i T ptal Compare with other up
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Treaiment of non umon 'Tho only muccessful treatment 1s radical
opcration  After fresheming the fragmenta by removing all of the heavy
fibrous tissue and reaming them out until the medullary eanal 18 exposed
they are patched with &2 marsie onlav  bone graft obtained from

« ESCAPE VALVE

Fie 74 AvTHOR 8 PNEUUATIO DYNAVOMETER
The rubber bulb 1s eamly grasped {)r measuring the stren, of the hand dunng
convalescence from injuries of the upper imb
another hmb This graft 15 fastened securely with stanlees steel or
Vitallum screws
Determination of the end result. Tho cnd result of a fracture 18 de-
termined by (1) the state of unmton (2) the function and (3) the contour
of the part The occupation of the patient, social conditions age and sex
also must be conmdered The result hkewwse depends upon tho part



CHATTER VIII
BONES OF THE SKULL AND FACE

Fractures of the skull Thoe treatment of head mjurics 18 not consdared
i this book, as » fracture of the skull 15 usually of mmermportance,
injury to the brmm bang the chief conmderation A carcful hstory, 1f
obtamable 15 1mporiant for dingnostic and medicolegal purpeses A
large proportion of the cases are unable to givo a lustory Inquiry as to
the severity of an aceident cannol be relied upon to dotermine the possi
bilty of damage to the bram The accessory sinuscs, orbit and nner
ear may be mmvolved 1n fractures of the skull  Often compound fractures
of the skull with lacermtion of the senlp are depressed and com
minuted  Fractures in tho vault of tho skull may be accompanied by
Iittle or no tracranial trauma, on tho other hand, fractures at the base
often cause merious damage to the bram

Locaul signe of eramal injunes are sealp wound, fssure or depression in
the outer table of the skull crepitus oacapo of blood cerebrospinal fluid
or brun tissue, and ecchymoms Eecchymoss 18 subconjunctival with
fractures in the anteror fossa, and penimastord with fractures m the pos
tenor fossa

General symptoms are uneonsciousness which may bu immediate or
may occur later vomuting headache, and vanation mn respiration pulse
blood pressure and temperature

Localinng signs are deviation of the eves change in pupillary reactions,
alteration 1 the deep reflexes on onc aide of the body a8 compared with
thoxe on the other side and disturbanees of the cranial nerves

Routine stercoscopie \ ray examunation should be made but if the con
dition of the patient 18 very entieal he should not be moved for this as
general examinations and olservation are of *pnmary mportance  The
films arc camly mianterpreted and dingnoms must be made onh by a
roentgenologit  Thery injun of the head rhould bo regarded as having
produced 1ntracranal damage until proven otherwise and the patient
rhould be kept 1n bed urnder elose obzern ation

Complete neurolomieal otological and ophthalmo<copic examinations
rhould be routine  Lumbar puncture for exammation of the ecrebro
+pinal flurd and determmation of the preasure are 1aluable dugnostie pro-
cedurer Differential diagno<s 19 1mportant and should melude aleohol
! m uremia spontancous hemorrhiage emboliem and hyrtena  For details
of diagno~t< and treatment consult texthooks on cranal mnjunes

o



92 FRACTURER

Functional Faclors in Lower Friremity Weight bearing ability amlity and bal
anco location atepping and climbing ability endurance ability for usual vocation
Compare with other lower extremity

General Fslimalion of Pusabilily for Induatry compuled on a basis of 100 per eent
20 per cent value cf nght upper extremity as a whole 20 per cent value of left upper
extremity ms a whole 20 per cent value of right foot and ankle together 20 per cent
valtte of left foot and ankle together 10 per ecnt vale of ght knee 10 per eent valus
of lelt knee

Factors 1n Re-adaptabilily nge orcupation cxperience tralning  mentality
willingnees

Recommaendations: Treatment Occupational therapy  Work  Other evam
Inations

RFFFRINCTB

Nonkr T Treatment of Fractures Baltimore William Y ood and Company 1935

Dickmox F D Phymen! Therapy in the Treatment of Fractures J A 3 A
1016 (Sept 10) 1038

Fares W 1 Jn After-earcof the Injured J \ M A 1222 (Oct 8) 1932

GiL, A B Fibrous Ankyloms of the Hand due to Prolonged Bwelling J A M A
83 1137 (Oct 11) 1024

Hsxrsax K G Phymeal Therapy in Relation to Industnal Medicine and Trau
matic Burgory Burg Gynec & Ohst 60 4/8 (Fcb 15) 1838

hexxepr R H Convalescent Care of Patients with Fractores \m J Burg 55
300 (Fob) 1042

Rhemsrtex 1T J  Aceidental Injunes Philadelphia Lea and Febiger 1931

I=wix P The Foot and Ankle Therr Injuncs Diseases Deformities and Disa
bilities Philadelphia Lea and Febiger 1940

Mormar ¢ R Delayed and Non Union in Fractures in the Adult Am Burg 03
001 (May) 1931

Prineiples and Practices of Phymcal Therapy Hagertown W F Pnor Company

Bairesox ' Irnetice of Phymotherapy St Louis The C 1 Mosby Company 1036

Snaxps A R Handbook of Orthopaedic Bargery 8t ILouis The C Mosby
Company 1080

TurNER, 1] Probable Causes of \Non Union of Fractures J DBone & Joint Barg
{July) 1030
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BONES OF THE SKULL AND FACE

Fractures of the skull. The treatment of head injunic< i< not con idered
n thie book as a fracture of the shull 1< u ually of mmorimportance
injurs to the bram bemng the el conadermtion A earcful hi tony of
obtainable 1« important for dingnostic and medicolegal purpoes A
large proportion of the casex are unable to give a hitonn Inquin ax to
the seventy of an acaident cannot be relied upon to determine the po~ 1
bility of damage to the brmin  The accerron mnuse+ orbit and nner
car mav be myolved 1n fractures of the skull  Often compound fractures
of the skull with laceration of the realp are depreseed and com
minuted Fracture 1 the vault of the skull mav be accompamed by
little or no wmtracramal trauma on the other hand fractures at the base
often eause acnous damage to the bram

Loczl mgns of cranial injuncs are «calp wound fis<ure or depres 1on 1n
the outer table of the skull crepitus e<cape of bleod cerebro<pinal fluid
or brun tissue and ecchvmour  Ecchvmoux 18 subconjunctival with
fractures 1n the antertor foem, and penimastord with fractures i the po+-
tenor fosta

Generzl symptoms are unconsciousnesz which mav be immediate or
may oceur later vomuting headnche and sanation in respimtion pulse
blood pressure and temperature

Localining signs are deviation of the eve= change o pupillary reactions
alteration n the deep reflexex on one side of the bodv 2= compared with
those on the other side and disturbances of the ernmal ner es

Routine stereoscopic \ rav exammation should he made but if the con
dition of the patient 15 very entical he should not be moved for this as
genernl exammations and observation are of ‘primary importance The
films arc eamly misinterpreted and diagnosis must be made onlv by a
roentgenologist  Every injury of the head should be regarded ns having
produced ntracranial damage until proven otherwize and the patient
should be Lept 1n bed under close ob<er ation

Complete neurologieal otologieal and ophthalmoscopic examunations
should be routme Lumbar puneture for examination of the cerebro-
spinal fluid and determination of the preasure are valuable diagnostic pro-
cedurer  Differential dugno<i4 14 important and should mnelude aleohol
<m uremra, spontancous heraorrhage emboliam and hyntena  For detajls
of dingno~1+ and treatment consult textbooks on cranml injunes

{123
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Fractures of the naeal bones. Efwlogy On nccount of the exposed
position fractures of the nose arc tho commonest of the bones 1n the face
Comminuted fractures with depression are the result of & blow from straight
ahead whilo those with lateral dsplacoment are eaused by a blow from
the mde  Most of the ses ere fracturen of the nose are the result of auto-
mobile accidents and often are accompanied by fractures of the forchead
and upper Jaw  Many of these fractures are compound, with laceration
of the mucous membrane of the nares

FPramination These mjuries may be overlooked at the time of the
accident because of other more serious conditions There 18 cxtreme
swelling ecchymoms nnd nose bleed  The swelling frequently hides more
damage and deformuty than 18 apparent on superfieinl inspection  Pal
pate gently for in grosping the nose roughly crepitation and abnormal
mobility may not bo dotected  Use a head mirror with artificial ight, and
apply novocane and adrenalin to the muecus membrane for acesthesia
and 1schemin.

When the air pasmago 18 blocked use a nasal speculum  sometimes while
opening the speculum 1n the nostnl the fragments will be reduced with a
chck Order X my esamination n every case for your record The
films may show also fractures of other bones of the face

Complications  Some of the mjurncs are followed by consderable
hemorrhage Bone infeetion from the open wound may occur  There
may be & permanent depression of the brdgo of the nose lateral deformrty
and nterference with the air passage

Prognosis  Deformity can bo corrected only by prompt attention and
thorough reduction Fractures of the nose too often are followed by
deformuty on account of poor treatment Thess fractures umte rapdly
and correction by mantpulation 18 practically impossible after two weeks
Remdual deformity externallv can be correeted only by operation In
tornal deformuty with marked deflection of the septum also requires an
oporation

Treatment Lacerntions and compound fracture wounds should be
cleansed well and eutured with fine silk The correction of displaced
fractures of the nose 18 mmportant not only from a functional aspect but
also from the esthetic pomt of view Troat the case immediately usmg
local anesthesia, or general ancsthema admimistered through the mouth.
Correct the mnternal deformity by spreading a peir of Kelly forceps as they
are held 1n the nostril This form of hemostat 18 curved with rounded
ends At the same time make digital counter pressurc upon the nose
externally  Insert vaseline gause packing or a rubber tube for mternal
gplinting  If unable to correct the deformity a consultation should be
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arranged Adhewne strapping neross the hridge of the nowe 15 useless
Remove the packing daily, on acconnt of the danger of infeetin After
ten dave all dresangs or sphinting sliould be stopped, and an oil spmy
presenbed  Later a submucous operation mas be necessan if o marked
deviation of the steptum cxistx  Plastic operntions are indicated for
external deformity
Fractures of the malar bone Flrology There injuries are cansed by
wnasting blows  Deprezeed fractures are the mo<t common tvpe and
are frequentls found accompans ing fractures of adjacent bones, such a«
thow of the orlnt nose and maxilla  The line of fmeture usually estends«
through one of the procewes of the malar bone
Erammnation These fractures are fre puently undingnosed beeause of
the marked tendcmess and bogginess of the cheek  Palpate bimanually
standing hehind the patient feeling for depression and wregulanty  Crep-
itation and abnormal mobility are abzent when the fmgments are m
pacted  \ rav cxamination 18 uscful in diagnoms and trentment  For
1lng the film should be held 1n the vertical direction
Complications A depresmion deformity may be present but apparent
onlv after the smelhng has rubsided  Thero may be imitation of motion
m the jan  Involvement of the orbital floor may njure the infraorhntal
nerve
Prognosts Union 18 firm 1n four weehs A good esthetic result may
be expeeted after reduction of any existing deformuty
Treatment  Theso fractures should be reduced promptly on account
of the carly formation of enllus  Give general anesthema and manipulate
bimanuatly  If thns 19 not eficetive wash the face with soap and water
and applv an antiseptic to the skin Then 1nsert the pointed jaws of a
stout towel clip through the skin and into the diaplaced fragment, and
make traction with a rocking motion  If tlus form of treatment is un
miccesaful the fracture should bo reduced by leverage which 18 accom
plshed by introdueing a curved periostoum elevator subcutancounly and
atsome distanco from the freture  No eplinting 18 required nnd follow up
treatment conmsts only of hght masage
Fractures of the maxilla and mandible Ehology These bones are
froquently damaged on account of their prominent position  Fractures
of the yaws are caused not only by external traumntwm but also by mn
ternal violence dunng dental extraction and by disesse Fractures of
the maxlls are lnear or commimuted with httle or no displacement. and
often are amoeinted with fractures of tho nasal or molar bones  Fraotures
?f the mandible oceur most frequently m the alyeolar proces? and nlso arp
ound in the ramus symphy=s and condyloid procers  Fractures of the



00 FRRACTURER

mandible are frequently displaced and aro difficult for the phymician te
manage  Indirect violence from a blow on the sido of the jaw produces &
fracture at tho angle of the mandible on the opposte side.

Ezamination  Pan 14 loealized and may also be referred nnd 19 1
crensed by movements  There mav be bleeding from the mouth loss of
power to chew or to occludo the teeth drooping of the eorner of the mouth
ancethesln and paresthesia

Be suapieious of bleeding pownts 1n the gum ofter a blow upon the jan
Look and feel externallv  then look and feel withun the mouth  Com
pare ono side of tho jaw with the other by gentle palpation  \ ray ex
amnation should be made externally and through the mouth

Complications  Deformity produces mal-oeclusion of the teeth  Somo
of theso fractures becomo infected from the extenmon of pyvorrhea or pen
apieal direnze wath subsequent esteomy elitis and non union

Prognosts The result depends upon the ago of the patient the site and
character of fracture the promptness and type of treatment and whether
or not there 18 any infeetion  When the fracture s near the condyles
there may be temporan or permanent stilfness in the temporo-mandibular
joints  Severnl wecha or more arc required for union  Early Xy
examination s not dependable for demonstreting union as many cnses
hecome firmly united before eallus ean bo seen in the filma

Treatrient The jaws should bo held together temporanly with a four
tail bandage the bandage supporting the chin and extending oy er the top of
the head  An antiseptic mouthw ash should be used frequently Al frae
tures of the jaws should be treated 1n cooperation with or by a skilled dental
surgeon  Murcle contraction which prevents reduction s counterncted
by winng the teeth in the upper and lower jawn together the ahnement of
the teeth with approxamation of the fragments 18 accomplished by daily
adjustment of the wiren  When ruch fixation 11 used the patient can take
only hquid diet  When the natural teeth are abeent an nterdental splint
I8 necessary

Precautions Order X ray exammation routinely after injuries of the
jaws an otherwise hinear fractures may escapo detection  Differentiate
fracture and dislocation  Let the dental surgeon taho the active part in
the treatment of these mjunes and thus avoid trouble  Open operations
for wirng the fragments are not only unnecessary but should bo avorded
on account of the danger of mfection and non-union
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CHAPTEKR I
VERTEBRAE

Etlology The spme may be regarded as a serien of interlocking bones
which sen e & double purposze of betng the mainstay of the trunk and form
ing a channel for the apinal cord and 1te branches The spinal canal
extends from the foramen magnum to the coceyx although the cord ends
at tho loner part of thoe first lumbar vertebra  Fractures of the vertebrae
aro caused by direet and by indirect forece  The bods Iamina, the trans-
1eomwe process or the spinous process of a 1ertehra may be v olved

Compression fructures of the vertchml body occur most often whero
tho movable portions of the spine join the relatively 1mmoyablo portions
as at the cervico~dorsal and domso-lumbar arcas  The dorsal vertchrae
acldom are fractured s they aro less mobile and protected by the mbe
Compression fracture occurs most often 1n the body of the first lumbar
vertebrn where the bone s cancellous The usual form of mjury 1s &

Jack knifing’ or sudden extreme flaxion of the spine which occurs whena
permon falls from a conwiderable height Compression fracture s scen
elso oftor automobilo collmons and may be caused by a heavy weight
falling on the shoulder A considernble number of persons who fall in the
standing position hay ¢ o compression fracture of the heels in addition to the
compression fracture 1n tho epine  The recent use of metrazol 1n psychia
try not infiequently has caused fraotures in the spine

Fractures of tho spinous process are due to direct mnjury and are most
common 10 the lumbar region and elso occur 1n the lower cervieal region,
as in theso regions thoy are most prominent

The tranm erre processcs are usually fractured by imndirect violence being
torn off by strong muscular contraction these mjuncs may bo considered
as sprain fractures

Fractures of the laminne are usually linear and are most often caused by
direct impact 1f depressod or communuted tho spinal cord may be 1avolved
by pressure or laceration

Fracture-dislocations occur most often 1n the neok where cord involve-
ment 1= frequent  These are caused by such accidents ns diving mnto shal
low water and being thrown agninst the eoling of an automobile.  Hyper
floxion may catise comprosiion fractures in tho bodies of the upper cerviesl
vertebrae 50 per ccnt of all fraetures of the spine are of the compresaon
1

”Einml.nnﬁon. Suspect o fracture in the spino after overy sovere fall or

o
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wutomobile nceident although rorencss and stiffness mas be the only aymp-
toms  In many casex the patient compluns only of o stiff nech or of mod
crate hachache, or if there are multiple mjuries may complam of pan dlee
where from a relatnely trvial condition Thert may be pain n the
alxlomen or chest with abxdominal distention and spasm of the back
musclen  Tenderness over the spmous procoses 18 eommon  Wedge
compre< wn fractures eanse postenior angulation deformity of the pine,
but @ neral compresmon of the vertebrac does not eau e deformits

- Fra 75 Cournmasion Fracrurn IN TH CERVICAL BriNe
c anterior nedmng is charactenstle  Complete recovory aftor wearing a pl
aris eollar for two months then a cervieal hraco for four mc?nthg nator ol

Do not overlook the serous naturo of a vertebral fracture 1n the abeenco
of cord symptoma nor the gravity of cord symptoms when there are no
apparent sgna of frncture  In unconscious or drunken cases the loss of
reflexes or presenec of pnapism denotes Apinal mjury  Pressure upon the
cord 1y determined by the Quechenstedt test for which o spinal manometer
with lumbar puneture w used A prompt nse of fluiid 1 the manomoter
when the internal jugular veins arc compressed denotes alwonce of pressure
on the cord lihewise a prompt fall n the fluid when the jugulars are ro-
leased denotes the same  The outlook 18 grave if thero (1) eady and
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persistent pnapism  (2) early formation of trophic ulcers, (3) carly edema
of the imbs  When these conditions appear a few davy after the injury
they denote hopeless destruction of the cord

The signs of cord injury 1n the een 1eal spine vary from pam and numb-
ness 10 the arms and ngdity 0 the nech to thoso of n fatal isue  Fora
short time after injury there may be abnormal mobility without muscle
spasm Dbut this 1s soon followed by muscular ngdity and deformity

Fractures of the dorsal v ertebrne enuse severe shoch  The usual findings
are ngdity of the back tenderness over the apinous process with incrensed
pain en percussion and often genernlized nbdominel tenderneas  The
pam and muscle spasm 1n the back are aggras ated by the tenmon produced

Fia 76 Tiurorart TracTiON W iTH GLInSON BLING
Note the pillow beaeath the neek for mamtaiming hyperestenslon  For pro-
Jonged and more effcotive traction required by sovere {ractures and dislocations
Crutchficld tonge should be nserted 1o the skull

by moving the lower extremities Compression fractures with wedging
produce typieal postertor angulation deformity without cropitus

Fracturcs n the lumbar region are not accompamed by as much shock
ns scvero injunes higher i the spine  The back 18 ngid on account of
musclo spasm and moycmentr cnuse pamn  Fractures of the spinous or
transy eme processes produce pain on extreme moyements local tenderness
and ngidity and somotimes cropitus 1s clietted

A ray cxamination with a portable apparatua should be made unmedt
ately and for this the patient should not be moved A lateral view of the
spine should be secured as well a8 the anteroposterior vien  Congenital
enomalies of the procewses vhould not be mustaken for munor fractures
Immediate consultation should be requested for all renerc back fnjunes

Complications. Frequent complications of spinal fracturcs are ileus
spinal cord damage hypostams and deformity  Tho cord may be (1)
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mgured by presaire due to displacement of hone or to hemorrhage, (2)
1t may be lacernted and partialls dwaded, (3) it may be completely sesvered
Cord damage 1¢ reen most commenly 1n lower ecrvienl and upper dorml
mnjunce

Prognosis. \Minor fractures in the artieular surfaces frequentls are fol
loned by permanent hmitation of motion and postenior nerve reot pamn
The mortality from major fractures 1 the upper cervieal spine 19 high,
rovere fracture~islorntions and compre~<on fractured often enusing 1m
mediate death  There 11 about 50 per cent mortalits with fractures of the
odontord proces of the axix on account of cord dnmage from displacement
of the atlas  When the Jower convlen] mpine s smvoly odd by o major injury
death usually occurs from resprrtony faflure or ascending my chitix

Patients having uncomplicated compresaon fractures in the dorsal regon
uaually recover completely under the proper eare ns this portion of the spr
nal column 18 not subject to much moy ement or aa much atmin as the other
portions  Uncorrected wedlging produces permanent ky phows  Compres-
mon fractures in the postenor portion of they ertebral bady orin thearticular
processes may produce renous and 1rreparable cord damage  Incomplete
paraplegia may be eauced by the imtial Injury or by the pressure of bone or
hemorrhage 10 the canal  With gevere fractures infection of the unnan
tract 18 the most common eause of death and 18 chuefly duc to repeated
cathetenzation  Flaceid paralyrms 18 alnays a grave mgn Total division
of the cord causes death from pneumonin decubitus uleers ascending
myehtis and ascending urinary infection regardless of the best eare

\Minor fractures of the lumbar vertebrae may cause disability for heavy
work due to chronic aching and stiffness in tho loner back on account of
aggravation of a pre-exsting arthntis  In many instances \ ray exam
nation after fractures of the trans: erse processes shows only fibrous union,
but non-union seldom eauses much pan  Compression fractures without
cord damage do not eaure permanent dmability 1if properly treated how
ever subsequent aching n the lower portion of the back after such an
Injury 18 commeon 1n perrons over 45 yeara beeausoe of arthntic changes in
the joints of the spme which also are mjured  Farlure to reduce compres-
mon fractures results mn a kyphoss deformity with permanont pain and
weakners on account of disturbance 1n the relation of the focets of the spinal
colurmn  Ineomplete paralysis mav subsido nfter lumbar puncture and
after reduction of the wedge-shaped deformity by hyper-oxtension  Severe
damage to the first lumbar vertebra with completo paralyms {requently
caurses death from ascending unnary infection and deculntus uleers In
injunes below the first lumbar vertebra the cauda equina may be involved,
with conscquent paralysis of the foet loas of sphincter control and anes-
thesia of tho gertals nnd buttochs
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Sequellae of back injunes not evident at the time of the accident and
causing chronic duability may bo posterior nerve root pamn from pressury
at the imtenvertebral fornminae hilmmell s discase (post traumatie ky
phoms) traumatic myumts and nrthritis or the aggrayation of a pre-exist’
g chronic myomtis or arthntis rupture of the wnter crtebral disc and
spinal neuroxs (* railway spine ')

Treatment. The manner in which the patient is moved and treated
mmedhiately after the injury may has o e deeided effect upon the end result
Pererons i first aid stations policemen, and attendants in emergeney rooms

Fra 77 Iuuopiuzition ror 8ryore FracTtures or CLrvicas Brine
For sceunty the plastor must inolude at least tho shoulders and chest, or may e
extended to the pelvis

should be 1nstructed 1n the proper handling of these coses  Every patient
whonso back has been injured or who has been involyved 1 o sovere acadent
or has fallen from o conmdernble height should be treated temporarily as
having a frcture of the apine  He should be carned face downward and
1f 1t 18 necesmary to turn hum he should be rolled earcfully to avoid further
mjury  When the nech s injured the patient should bo kept lying on this
back usng a mmall pllown to produce moderate hyperextenston  When
the back 18 involved the patient should lie in the supine pomtion upon &
convex frame  If tho conves frame 1s not av axlable boards ahould be placed
eromswise beneath the mattress with the addition of a firm pullow under the
hack for muntaining moderate hvperextension of the spine
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Trealment of fractures of the eervieal vertchrae The patient rhould le
m the rupine poation with the nech hept hy perestended v placing a
rolled blanket under the mattress at the level of the shoulders Treat all
cases at fint by continuous traction to the ocetput and chin with a split
loop of mushmn bandage or with the standard traction apparatus knownasa
Clssonsling  (See Taaction, page 67 ) The hiead should not be hifted for
dnnking or when the bed clothes are ehanged

A munor fracture docs not require traction, but ghould be immobilized
for three months with a plaster of 'ans collar maintaming hy perextension
which should nelude the entire bead nech and trunh T rmctures of the
odontord process are serous, and almost always are followed by fibrous

Fia 78 Brace ror CoriiciL SBrive

To completely immobilize the neck a braco must extond from the oceiput and chin
to the pelvis

union & ngid rupport for at least 12 months 1s advisable  An alternato
form of 1immobilization 18 a certieal brace or molded leather collar wlich
18 made by orthopaedic bracemakers  Support should be sworn for from
three to Ay months dependmg upon the individual caso  During the last
fen weehs the support 18 worn 1t should be removed duly for physiother
apy ncluding cxercises

Trent compression fractures with o Glisson sling using from two to five
pounds of traction  The patient should lie upon an mir mattress with a
small pullow placed under the neck and wrinkles 1n the draw-sheet should
be prevented  Apply plaster of Pans as soon as poseible mcluding the
hcz:ﬁene;l;rnnd trunk  the neck should bo held moderately hyperextended
m the co|

When there 13 8 major fracture and tho cord 19 1nvolyed the patient may
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Ineonly asbort time  For fracture-dislocation the most ratisfactory form
of treatment 19 continuoty sheletal traetion on the shull by means of Cruteh
ficld tongs  If progressive paralvsis 14 eaused by the inereasing pressure
of edemn and hemorrhage spnal puncture mav be helpful  \Although
operntions on such eaxes are serious the value of gentle open reduction and
mternal fisation has been proven

Treatmend of fractures of the dorsal rericbrae When there 13 compres-
ston of the v ertebral body wath deformity the patient should lic on a convex
frame or the part of tho mattress under the affected portion of the apine

Fia 70 Fimst \tp ror Inyurep Backs
The snitial enrc of back eases s extromely important  The prone psltion should
bo used for tranmporting cvery prtient who has sustained fnjuries of the back  Thia
tion maintains the normal shape of the back and thus protects the vertebre
rom further damage

may he raised with boards  The prescure of hemorrhago on the cord
should be rehieved by lumbar puncture When theie 18 little or no com
pression or a generalized compressmon without deformity keep the patient
Iying on his abdomen 1n a firm bed give heat massago and exerctses dadly,
and encournge hm to get out of bed after one month while weanng a light
plaster of Pans jacket apphed nithout hvperextending the spine Reduco
compression fractures with wedging deformity as follown Placo the patient
face downward with only the tups and lower limbs resting on ono table
while the head and shoulders are supported on another tablo by assstants
The ragging of the trunk between the tabler produces suffiecrent hyper
extension of the spine and thus reduction 19 accomplished by the fulerum
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of the postenor articulations  The antenor common lignment of the spine
1% strong and prevents over hyperexten 1on Ocensionalls gentle presare
over the hiphews 1 neees an for mmpacted frmetures A« the normal
space for the fracturced vertebm i now restored the vertebral body wall
hecome ealeificd without deformity Do not move the patient from this
poation and apply a pla terof Par« jnchet to muntam the hy percstension,
ncluding the neek and head for upper domal fracture«

Iirections for applying a plaster of Tarts jaelel To met ndequate aupport the
jacket mu t fit rnugdv ever the upper portion of the sternum and the pubic aateriorly

Fia 80 Courressrox FracturE Or Firar ] vaBan VERTEEBRA

In tho first film the wedmng effeet 1a ty preal

In the ecen
duetion of the deformity can bo scen hnv-mﬂ] ceomy il Floy completo ro-
1

been aceomplished by hyporextonson
a plaster jnckot

of tho spine Treated by inmobnlization wn
and over the lower portion of tho sacrum postonorly Do not use more padding
than nceeseary as a tight fit provides tho host support waithout tho frictron eaused
by 8 Joosc jacket  Cut a sheet of felt ono-quarter inch thieh six inchea broad and
Lng enough to oncirelo tho highest part of the chest  Cut another pece long enough
t) encirele tho pelvis Use ool water whuch will permit timo to rub and mold th
plaster well during sts mpplieation  Mako a roverse of two bandagos to place nmun(‘;
the pelvis and over thus apply plaster bandages ovenly rubbing well to prevent
creases  Then apply another roversa arund the upper chest and continuo with
the plaster bandnges molding the plaster snugly over tho sternum as it harde
Reenforee by placing plaster revorses antenorly pmterforly and laterally eo rlm
with additional plaster bandages As £0on as the jnehet lins hnrdenav.!yr:utve tn‘
large oval section over the ahdomen  This window provides room for better b. - h.
ing and distenmon after eating  Cut some of the plaster away from ben :l‘:ﬂ:h
arms and from the groms s that the patient will not bo restricted In mttm:a As :
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considernblo part of the jachet fits to the wkin It will not mov or chase and pro-
vidos sccure immobilization  (Sco Use of plaster of Faris page 59)

Keep the patient who ha 1 compression fracture i bed for one month
dunng which timo he should be turned frequently  Then preseribe ex
ercises and encournge lum to be up and about performing light exererses,
In many cases the plaster ean be remos ed in four months although n rome
nstances a total of «ix months immohihzation {8 necestary  \ot all com
pression fractures should he treated by by perestenmion  Generalized com
pression without wedging does not require hy perextension and such a

Compresslo

A

BEN

.
Eff ct of .
Hyperextenslon

B

Mortna| Anis
of Splne
A
Fio 81 Mronaxisu or Courressioy Friotone
A. Tho typieal fraoture 18 produced by & jack Lnife ml]ury B Hjypereaten

w0n of the spinc opons the apaco normally occupicd by the eollapaed vertebral body
thus pormitting the vertebra to hos! -n{]ouz wodging deformity

position may inercase tho pressure on the spinal cord if the lamina 18 1n
volved

Then there are mgns of scvere cord damago which hay e not been rebeved
by the reduction of any existing deformmity followed by applieation of the
hyperextension Jacket Inmmectomy should bo considered Io genersl
this operation 1s indicated 1f 1mprovement m the neurological mgns has
not occurred within the first two weeks although with flncerd paralvey such
troatment 1 useless

Treatment of fractures of the lumbar vertebrac Compresston of the ver
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tebml body roquires the same treatment ax for fmeturcs of the doral
vertebme  Reduee the wedgng deformity and apply a plaster jnchet na
deseribed under fracturer of the domal vertebrne  Never apply plaster
1n the presence of ileux, but by perextend the spine tempomrily on n conmex
frame or n bed  Tleus usually responds to enemax the admimetmtion of
surmeal prtwitnin or pro<tygmin, and cascara, then the plaster jncket should
e apphied with a window cut out over the epignstrium

TIveep the patient who has a compre<ston fracture in hed for one month,
having lim turned frequently to avoid bed-sores and hypostatie preu
momin then presenibe exercwes and encournge him to get out of bed and do
hght work  The hvperextended position of the spne muntalned by the

Fic B2 REDUCTION AND APFLICATION OF JACKET
A gimple method of hypere<tending the dorsal and lumbar spine for the reduction
of comprension fractures  \ote that the plaster Jneket applicd whilo in this tion

cxtends from the pubis below to the top of tho sternum above and extends down
over the sacrum

plaster jacket prevents pressure upon the vertebral body as all the wewght
of the trunk 18 borne pastertatly by the spinal joints

Lamectomy seldom 18 indicated for compression fractures of the lumbar
vertebrae It 18 not consmidered for fractures with wedging deformity unless
there 18 permstent spastic paralyms afier reduction and applieation of tho
hyperextenmon jacket

Treatment of fracturca of the spinous and lransverse processcs  Fractures
of the spinous or transy erso processen in the lumbar spinoe require only rest
n hed for four weehs during which period heat and marsage aro g1ven
Mont of the ringle fracturos which are not dwplaced unite without perma
nent complamts although many patients with fractures of soyeral trans
‘eree procemses from direct violence complun of ehronie backache which 1g

the result of accompanying museular injury and fibrous union Such cases
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must ho treated by prolonged physiotherapy and exercises and finally
1t may be necessary to remov e the ununited procexmes W hien the articular
processess nre fractured or if thero 18 a fracture-dislocation there mav ho
serious cord damage  In such cares the hyperextension position may pro-
duce an increase in the mjury to the cord, and contintous tmetion in bed
18 indicated  Later n plaster of Pans jachet should be apphed without
changing the ponition of the apme  If neurological symptoms persist
gentle open reduction may be indicated

Fia 83 Fractores or THE Traxsvensy ProcERSES
I rixluced indirectly by muscle pull  The patient was tn.‘nlcdrl;i rest on a firm
mattress and duly physiotherapy for threo meeks ax for a sprained back. N\e
support was used dunng convalescence

fdpurant eare of cases harwg sprnal ingury . Nupang The patient alould
Tic upon an air mattress or fracturc bed  Good nureing 13 important  The
draw heet can be hept free from wnnhles by fastemng it to each end of the
mattroes with clasties  The skin must bo cleansed and powdered fro-
quentlv and the linen changed often if there 13 incontinence  The patient
should bo turned onee or twice daly and placed on a stretcher or earnor
m the open air and sunshine

Decubntus uleer It 1 1mportant to prevent the formation of uleers from
continuoun pressure and in anesthetic areas  The nurses should be in
structed to he eautious when applying hot water bottles and therapeutic
lamps over msenmtne areas I bed sores form tho necrotic material
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at the edges it t be timmed off and dnheat eapplied  The apphieation
of tannic neid alo 1« recommended  Presaure rores on the heels mas be
prevented by hecping a folded bianket under the Actulles tendons
Care of the bladder When there w retention of unine the poliey of
‘watehfl wmting ? 19 often suficient, ax many patients wall finally s oid
provihing the di tention 14 enlv modernte  If the patent complams of
rerore pain. Credéng of the bindder shonld be tned , this manual expres<ion
13 carnicd out evers four to sy hount but must he employed before the dis
tention becomex marhed
Practieadly )l urninany infections In ease< with fracture of the spine are
caused by tepeated eathetenzation I eatheterization 1 finally nece<eary,
meert a retention eathieter  Have the pinch cack on the eatheter relensed
evenn five hourr thus encouraging regulnnty in empiving the bladder
Order daily irmgations through the eatheter with warm boric acid rolution
nnd give hexamethylenamine with rodium aeid phosphate routinely  The
aperntion of evetotomy i« neeersan 1f a marked evatitis dev elops
Tleus Thit condition mav be serious (e cnemas  magnesuum
milphate and en carn and for more extreme eases arder surgical pituitnn
or pro~tigmin in divided doves
Constipation Secure dmily evacuations  Small amounts of croton ol
are cffeetiy e 1f milder purgati es fal
Follow-up treatment. It 19 a senous mistnke to tell the patient n ro
many words that he hor o fractured spine  or o *broken neek ' ns ths
mny make him o confirmed psy chologieal empple Do not use o apinal
brace  If used carly 1t does not immobnlize aatisfactonly 1f used after the
removal of a plaster jacket the patient depends upon it too much and it 1=
difficult to convince him to direard 1t It 18 much more ratwsfactory to use
plaster of Pans throughout the penod during which support 18 needed, the
firat Jncket may be removed ot the end of two montha and a new jacket
applied as tho patient stands without hypereatending the back  Thia
Jacket should he worn until no further support 18 neceseary and durng
convalescence various excrewses are carred out
Have the patient exereise the uppor and lower oxtremities frequently and
thoroughly during the entire penod of recumbenee thus ny owling much
weakness from mactivity  One of the most practical forma of oxerciso 1s
carrying out the motions of swimming espociafly using the breast and
cranl stokes while in the prone position  After the penod of recumbenco
the patient should do lLight work and gradually advance to heavy work
forl\iI::;‘f;:l:::ut;m of the vertebral bodies need support by a plaster jacket
fx months  When the cord has been injured gentle oxer
c1ses of the extrermties should he given  Tight museles 1n the limbs should
be atretched gently but firmly mery doy — (Seo Phymotherapy pago 81)
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Contractures in the limbe must he prevented by using well padded sphnts
and braces The murcles should be masraged with gentle upward stokes
for flaceid peralyms but should not be exerted by local treatment when
there 1x spastic paralvme  Electrotherapy may be g en eautiounly for the
fiaceid tvpo of paralvms but stimulation should be avoided when there 1
spasticity Braces and local operations are neeessan for weaknem and
permanent paralyms in the hmhs  Operati e fixation of the affected por
tion of the spine may be necessany for permstent weakness or pain at the
lexel of the fracture

Precantions.  All perons whose bachs have been injured or who have
sustamned multiplo revere mjunes as i automobile accidents should be
transported face downward i order to preyent additional damage. Upon
being placed 1n bed the spine rhould be hyperextended  When the neek
18 myured 1t should alnwnya be hept immobilized and hyperextended by
placing a small pillow or rolled towel behind 1t All fractures of the spine
are =0 renous that an immediate eonmultation 1s advirable  The treatment
of fractures of the vertebrae requures as much mdiniduahization as that of
anv other major fracture and therc 18 no ratisfactory routine  Hvper
exten<on 13 not alwavs indieated  All compression fractures with wedging
deformity rhould be reduced as soon as the general condition 18 fatorable
If eus appears 1t hould be controlled before plaster 1s applied. Spinal
hraces should be avoided and the routine use of plaster of Pars 1s advised
for the immobilization of compression fracturea The need of careful
nurmng should be emphamzed
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Fractures of the sacrum. Etilogy  Although the racrum and coceyx
are a portion of the spime 1t 1x more convenient to conwder them wath the
pelvic bones  Fractures of the macrum may accompans sevcre fmetures
of the innominate bone  The~e wmjuncs are ecateed by direet violenee such
as falling 1n a sitting poution and kichx

Framinatton  Pam s w uallh modernte most of 1t being caw od In the
accompanving mjun to the overlving roft parts  Sitting stooping and
coughing ageravate the pain - There may be symptoms from oy oly ement
of the sacral cord or ner es emerging at the level of the fracture such as
lack of normal sphincter control and anesthema of the genitals and gluteal
region  Faternally there mav be ecchymosis  Intcrnal examination by
placing a finger 1n the rectum may reveal linear tendemess and when the
fracture 14 complete there may be mobihity and erepitus  In acvere frac
tures with displacement the distal fragment u<ually 15 antenor  Minor
fractures mayv not be deteeted without X rav examination

Complications In extreme cases especinllv when the other pelvie
bones are fractured there mayv be damage to the peliie viecerae

Progrons  These fractures unite 1n six wechs  Reduction of displace-
ment often » difficult or impossible Damage to the sacral neres may
be permanent with imparment of unnan control and acxual power

Treatment For hncar fractures or nhen the fmgments are 1n good
po-tion onhv rest i a roft bed 14 required  When thero 13 displacement
reduction of the fragments should be attempted by finger mampulation
through the rectum  Later the applieation of heat and maseage and
adhem e strapping for weakners of the lower back are helpful

Fractures of the coccyx. Efnology \lost of there fractures occur 1
women probably on account of the breadth of the female pelvis and
are generally caused by falls n the mtting postion  The hine of frac
ture usually ® transier~e between the lower regments  Pam in and
about the ecocevx 1s known as cocovgodynin  This symptom 1s not alwava
the result of fracture as manv neurasthemie women have coecy godyma
following such mmor 1njunes as sprans

Eramination Any mottona which mvolve the muscles of the pelvie
floor =uch as rtoopng defeeation and coughing cause severe pamn Ex
amine the coceyx bimanuallv with onc finger in the rectum  There 18
tenderneas over the coces externally arnd internally and there may bo

12
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deformity  abnormal mobilts and erepitntion Pam on movement be
tween the raerim and eocevy or hatween the regments of the cocevx
may be duc to sprun without fracture A routine \ sy oxaminntion
should he ordered after all injuncs of the hack and plvis
Compheations  Neum thema and  Insteneal spine”, with loenlzed
paun in the coces geal remon: freguently oceur after falls upon the buttocks
In extreme ense< the reetal nall masy be injured
Prognoms 14 18 impossible to forctell whether or not the ease in que<
fion will be free from svmptoms although recorery from the fmeture i
expeeted within mix weeks  Operation may he necessan
Trealmen! Correet displacement by pre-sure externally  combined
with pressure with o finger in the rectum  The patuent should rest in hed
and apphy hot compresser until acute svmptoms have subsmded  Order
a 25-per cent achthnol suppoaton mghtly  Prevent constipation with
mild lnxatines  Ileat masenage of the levator am through the rectum and
mtz baths are helpful  Injections of small amounts of alcohol may bo
effeetnn e m relicving chrome pamn If conrenvativ e measuiea fl removal
of the lower frngment or of the entire cocevy usally will give relief  Be-
fore conmdenrg operation however it i well to tny the effeet of adhesine
stiapping or a reenforeed corret as low bach Atrmin and faulty posture
often caure pun about the snerum and cocevy
Fractures of the iltum, ischium and pukis Fuolegy The schium
13 «cldom broken I'mactures of the iline and pubie bones arc eaured by
crushing 1njuncs an automohile aceidents and ease-ns at nuces and con
struction work  Fractures of the acctabulum are produeed by falling
mn the standing poition or by severe force directed to the side of the hip
Lems foree 19 requured to cause these fractures 1n women than m men on
account of their maller bones and broader pelies  Fractures of the
pefvis may be clasaficd an follows A imvolving the pelvie nng (pubic
hones) B not involving the pelvie nng (thac bones and acetabulum)
C a combmation mvolving the pubie bones and the ihae or sacroihine
arcas
Single fractures of the pelvie nog are the mest common and are caused
by direet external violence  The fragments aro not decidedly displaced
and cven when both pubic bones are fractured thero 18 relatively littlo
reparation
ln:::l:,zﬂe:,t;mﬁe“:\eléhunf‘ and the acetabulum are caused by direct
g of the thum may be broken by direet mnjury
and 1 rome wstances there 11 comminution  Fracturo of the antenor
supenior spine of the ium oceurs rarely from extreme museular exertion
as Jumping thus 13 sccn only m adolescents and actualiy 18 an opiph 1
repantion  Extreme antcro-posterior foree P e
causes fractures of both
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Fractures of the sacrum. Eltology  Although the racrum and coeeyx
aro o portlon of the spie 1t 14 more convenient to consider them with the
pelvic bones  Fractures of the snerum may accompany ecvere ractures
of the mnnominate bone  Thero injuries are canxed by direet violence =uch
as {alling in a mtting position and hicks

Framination  Puin 18 usually moderate most of it belug eaused by the
accompanving mjury to the overlying =oft parts  Sitting etooping and
coughing ngeravate the pain There may be symptoms from 1ny oly ement
of the sacral cord or neryves emerging at the lovel of the fracture such as
lach of normal sphincter control and ancathema of the gemitals and gluteal
region  Eaternally there may be cechymosis  Internal exammation by
placing a finger 1n the rectum may reveal linear tenderness and when the
fracture 1s completo there may be mobility and erepitus  In severe fre
tures with displacement the distal frngment usually 18 antemor  Minor
fractures may not be detected without X\ rny examination

Complications In cxtreme cases cspeeially when the other pelvie
bones are fractured there may be damage to the pelvie viscerae

Prognosis These fractures unite in mx weeks  Reduction of dmplace-
ment often 1s difficult or impowmble Damage to the sacral neres may
be permanent with impairment of unnary control and sexunl power

Treatment  For linear fractures or when the fragments are i good
position onlv rest n & soft bed = required  When there 15 displacement
reduction of the frngments xhould be attempted by finger mampulation
through the rectum Later the application of heat and maseage and
adhesiv e strapping for weakness of the lower back are helpful

Fractures of the coccyx. Ehwology ost of these fractures occur mn
women probably on account of the breadth of the female pelvia and
are gencrally caured by falls mn the mtting positon The Iine of frac
ture usunlly s transmerse between the lower segments  Pam i and
about the coceyx v known as coceygodvmn  This symptom 18 not always
tho result of fracture as many neurnsthenic women have cocoygedynia
following such minor injunes as sprains

Eramingtion  Any motions which mmvolve the muscles of the pelvie
floor such ad stooping defecation and coughing cause severo pam  Ex
amine the coceyx himanuallv  with one finger m the rectum  Thero 18
tenderness over the coceyx externally and internally and there may be

12
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deformity  abnormmal mobshiy and eremtation P on moyvement be
twoen the sacrum and eoeevs of Intween the segments of the rocevy
may be due to spramn withomt fmeture A toutme N my oxnmination
thoukd be ordered after all myunes of the hack and v

Cemplications Neurn thontn and I teneal spune with Tocalizal
pamnn the eocer geal remon frequentiy oceur after fall< upon the huttocks
Tn extreme eases the reetal wall may be injund

Prognesix 11 1 impo~ e to forctell whether or not the ea e 0 ques
tion will be free from svmptoms although reeoveny from the freture is
expeeted witlun six wecks  Operation may he neets an

Treatment  Correet i placement v pressure externally cominned
with pre<ere wath a finger m the rectum The patuent thould re<t in hed
and apph hot compres ¢# until acnte svmptoms have sthwded  Order
a 25-per cent chtinol ruppositony nighthy Prevent constipation: with
mild lasatines  Hent ma age of the levator ani through the reetum and
ftz haths are helpful  Injections of rmall amountx of aleohol may he
effective in selieving ehronie prun 1 conservntn e measutes fmd remoral
of the lower fragment or of the entire cocevx ustally will give reliel Be
fore conmdenrg operntion however it e nell to tn the effect of adheene
stiapping or a recnforeed coret as low back stram and frulty posture
often cause paun about the racrum and ecocerx

Fractures of the fllum, ischium and putls  Fhnlegy The welium
1 reldom broken  metures of the thae and pulne bones are caused by
erushing injunes a8 automoinle acerdents and eave insat nares and con
struetion work  Fretures of the ncetabulum are produced In falling
in the standing poation or by revere foree directed to the wde of the lup
Lexa foree 13 required to eause these fractures m women than in nien on
account of thewr wmaller bones and broader pelien Fracturex of the
pelvis may be clasmfied as follows A mvolving the pelvie nng (pulie
hones) B not invaluing the pilvie mng (liae hones and acetabulum)
C 2 combmation myolving the pubie bonea and the hae or saerothae
arcas

Single fractures of the pelvic ring nre the mast common and are eaused
by direct external violence  The fragments are not deerdedly displaced
and cven when hoth pubic bones are fractured there 1s relatiy cly httle
scparation
labl:fe fractures of tho thum and the acetabulum are enused by direct
i s e e of 0 s ke 3 et
mupenor spine of thtfe)!lil tmcm Commliml'.lon Fracturc of the anterior
a4 umping thas 1 m“m‘m“m rarely from oxtreme muscular exertion

¥ 1 adolescents and actua

Iy s an epiphy seal
separation  Lxtreme antero-postenor foree eauses "o

fractures of both
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pubzc rami, combined with a hreak in the postenor portion of the pelvis as
through the sacroilie joint and 18 known as \algmgne’s fracture
Framination Do not move the patient for exnmination and avoud
manipulation  Minor fmetures, espeeially those m the pubte ramus
are accompanied by httle pain, and as the patient lies n bed there may
not be any mpns of bone njury beeause the remainder of the pelvis 18
mtact Walking 18 pormble, although with pain in the perneum  With
rovere fractures 1n the wing of the thum often there is a large hematoma
i the muscles The more sey ere fractures imvolving pubic bones or the
acotabulum cause consderable paimn and shock and these may be evidence
of viscernl damage Lateral compression over the hips usually caures
scvero pain and there may be abnormal mobility  Rectal examination

Fio 81 Frictoms or mis ILrow
This mjury causes relatively slight symptoms and treatment consists of rest ina
soft bed for threo wecks

should bo performed routinely es in this way displacement of fragments
often can bo palpated Sevore njunes are accompanied by shock and
damago to the urcthra and othor viscerne aro common It should bo
remembered that the urethra 1s in closo contact with the pubic bones
at the symphyms Blood appearing in the urinary meatus or hematuna
signifies laceration of the membranous urethra or rupture of the bladder
The patient should be catheternised carefully When the bladder 18 rup-
tured extraperitoneally there 18 & tumefaction mn the suprapubio area
caused by extravasation of unne or blood When intrapenitoneal rupture
oecurs blood but no unne 18 obtmned by cathetenization and later mgna
of peritonitis develop X ray examination always should be made and
if the genernl condition permits this should be done before the patient 18
~ et

-
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placed 10 bed sf not the bed e apparatus should be u«ed without moving
the patient 1t 1< of the greatest importaner to examine severe 1njuries
of the pehvie earcfully  and immediate surmeal consultation s ndyizable

Complientions  In severe en o~ n addition to the mmediate shoch
and hemorrhage there may Ix laceration of the urethm or bladder, ileus,
and lacemtion of the peancum or rectum  There mav be axcociated bony
njunes as frmeture of the lower lnmbar s ertebrae and {racture of the femur
Later complications may include pentomti« thrombophlebitis from invoh e
ment of the pelvic vesels and edema of the Tower Himbs

Prognosis Sungle fracturcs require only rest for a few wechs and
«ldom cauee permancnt complaints  In older pemons however, the
njury producing even a minor fructure may cause permanent pain and

Fra 85 Mormirnr Fractumes or im Privis
Fractures of te rami of both pubie bones produced by sovers compression farce

Buel an 1njury may 1nvolve the bladder or urethra reated by rest 1n asoft bed
dimability due to the aggravation of a pre-custing myomtis or fascutis
In women multiple froctures in the pelvic nng may 80 alter the birth canal
s tonterfere withlabor  Penetrating fraotures of the acetabulum usually
cause permanent limitation of motion at the hip jomnt In scvere pelvie
fractures compheations are common and cause s mortahty rate which
ranges from 12 per cent to 30 per cent  Combined anterior and postoenor
fractures of the pelvis are serous and 1 addition to the probability of
visceral damage there may be permanent deformity and disability on
aceount of asymmetry and inequahty in length of the hmbs also iny oly
ment of the sacrosciatic plexus may oceur ©
Trentment The propcr trentment of pelviec fractures beging with
careful tranaportation Upon reaching the hospital the patient should
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have & carcful examination and immediato attention  Single fructures
requiro only rest in bed for four wechs  Treat froctures of the antenor
superior apine of the 1lmm by rest m bed for four weeks keeping the
hip flexed to relax tho tensor fascine fernoris and rartonus museles  Treat
fractures 1n the wing of tho tllum by rert in bed with the application of
heat ond mamsage For penetrating fractures of the acetabulum make
traction and abduct both thighs widely under anestheria  If this 19 suce
cesrfil apply & double plastcr spien to muntamn wide abduction of the
hips  If unmiceessful try forceful adduction Then apply plaster of

Loz Y I H _.
Fio 8 Huruock rorn Severe Pervic FracTores
‘This provides suspenmon and compressi>n  The sandbags hanging over the
mndes of the bed balance the weight of the patient  Adhemve traetion may bo added
to the lower extremities.

Pans for immobihaation  (See Directions for applying a double plaster
spica for fractures of the hip pago 216) A a last resort 1t may be neces-
sary to use sheletal traction making a Interal pull on tho greater trochanter
combined with a length wise pull by Russell s traction or skeletal traction
through the tibial tubercle (See Trection page 07)

With severe pelvic fractures treat tho shock and watch for mgna of
visceral damage Visceral complications are emergencics and should be
treated by the sirgeon  Treat ileus by giving enemos cascara threo times
datly and use surgical pitmitnin or prostigmin eautiously  For multiple
fracturces of the pelvis without rpreading keep the patient n o flat bed



PILVIC TIONES n7

Tor multsple fractuns with spreading add Iatera] compressaon by applsing
adhesne strapping or o wany taded inder and place the patient in a
camvas sling which f« s pnded from a frame over the bed Do not u-e

Fie 87 Sevime Ddury or Tin T Levia (MALGAIGYE FRACTURE)
Fracturcs of the pubie bones combined with dislocation at the sacroihae jolnt

With such an injury invelvement of the peivic organs and of the sacrosciatic plexus
is common

Y10 B3 TENETRATING FRAOTORC OF THE AcrTipurLUu (( ExTRAL DIALOCATION)
Note tho inward and apward displacemont of tho fomur Trontment Indlentod

w manipulation under aucsthesia followed by Rursell
The addition of Jateral traction may bo ncctzmary * trmotion for eght weoks

any form of compression or pelvie aling if the fragments are ot erlapping
When gross dusplacement of the fragments permsts the method of Jahse
s cffectine This conswts of applying plaster of Pary to both limbs and
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have a careful examination nnd mmmediate attention  Single fractures
require only rest mn bed for four wechs  Treat fractuies of the antenor
superior spme of the um by rest m bed for four weeks keeping the
hip flexed to relax the tensor fascine femnons and sartoriug muselex  Treat
fractures 1n the wing of the ilium Iy rest m bed with the application of
heat and masrage For penetrating fructures of the acctabulum make
traction and abduct both thigha widely under anesthevin  If this = suc
cemsful apply a double plaster spica to maintam wide abduction of the
hips  If unsuceessful trv foreeful adduction  Then apply plaster of

Fra 88 Huwncx ror Bevime Privic Fruc-nmm
Thiue provides The db hanging over the

mdes of the bed balance the vrelght of the patient  Adhemio traction may be added
to the lower extremitics

Paris for immobilization  (Sece Directiona for applying a double plaster
spiea for fractures of the hp page 216)  As n last resort 1t may be neces
aary to usc sheletal trnetion moking o lateral pull on the greater trochanter
combined with & length wise pull by Rur<ell » traction or skeletal traction
through the tibial tubercle (See Traction page 67)

With severo pelvic fractures treat the shoch and watch for mgns of
visceral damage  Visceral complications are emergencies and should be
treated by the rurgean  Treat ileus by giving cnemas cascar three times
daily and use surgieal pitwitrin or proatigmin cautiously  For multiple
fractures of the pelvis without spreading keep the patient 10 a flat bed
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STERNUM AND RIBS

Fractores of the sternum.  Flidogy  The sternum i< seldmn fretured
ax 1t 1% proteeted In the elavielea and s The typleal fmetuse i tmos
veree and oceurs at the Junetion of the manubnum and gladiolus being
due to direet foree ox in automolnle aceidenta A jack hmife imjury wath
compresagon fmeture of o vertebm sometimex also canses fraeture of the
sternum  The extent of damage to the sternum and intrthomeie visecrue
depends upon the reventy of the enusative foree  Intrathoracie damage
mav be ro great as o cau e inmediate death  The lack of deformity 1«
not dep ndable a< indicating the extent of damrage

Framinatton  Incomplete or impacted fractures enuse relatively hittle
pan and mav be detected enly Iy the routine uee of \ ravs

When the fracturc 14 complete the patient hax severc pain whteh 1x
agrmvated by forced inspirations and coughing  The shoulderr are
stooped and if the fragments overlap there is visible deformity - There 1»
localized tendernc<s and may be crepitation upon deep mnspiration  al
though the patient breathes shallenly ey examunation alwnyw should
be ordered the lateral view being eapecially important

Complications  8overe fractures of the atermum are often accompanied
by ntrathoracie injury and fractures of the nbs and claviele  There may
be medinstinal hemorrhage and 1njury to the pleurn

Prognosmis  Froctures without dwuplacement unite within six weeks
Patients with extreme displacement may die from complications

Treatmen!  Apply adhesnve stropping for simple linear fractures
Wlen there 18 displacement keep the patient lying 1n the supine position
on a bed flattened with boards placed crosswiso under the mattress and
place a small sandbag under the dorsal &pine  If reat in this postion fauls
to reduce the fracture manipulate as follows

Allow the shoulders and head to droop over the edgo of the table and
make traction on the arms held externally rotated above tho head and
countertraction upon tho loner portion of the thorax  After the fracture
has been reduced place the patient 1n bed with o small aandbag belweon
the shoulders

Fractures of the ribs. Eftology These are common junies and are
more often multiple than single Thoy occur olmost always 1n adults
although greenstick fractures aro occamonally seen i children  The
middle nbs usally are involved fractures 1n the upper nba bewng rare

110
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otther spreading or compressing the pelvis by adjusting the throo turn
buckles which are fastencd crosswico in the plaster

Follow-up Treatment After the time required for union the patient
should remam m bed for about {wo wecks longer 1n order to mt up and
exercise  For multiple fracture enses erutches are necessary for an ad
ditional peried of soveral weeks During convalescence a tight binder
or low back brace 18 useful for weakness of the pelvic jonts and the lower
bach  The stock sacroihac belts are poor substitutes for low back braces
mado to measurement by an orthopacdic brace-maker

Precautions  Consmder every severe njury 1n the region of the pelvis
a8 a surgical emergency on account of the posmbility of viscernl damage.
Watch for sgns of progressivc shoch which usually indicate rupture of &
viscus  Also watch for bleeding from the urethra vagina and rectum
Distenmon above the pubws signifies rupture of the bladder Multiple
fractures of the pelvis often eause permanent deformuty and shortenmg of
the lower hmb and should have competent attention early Elevate
and compress the pelvic bones mn o hammock when the fractures are
linear or are spreading but do not uso latersl compression for multiple
fractures when therc 18 inward displacement and overlapping of the
fragments
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Fracture or reparation of a coxtat eartilage eannot be demonstrated on the
A\ v film, and diagnosis must be made by phywical mgns alone
Compheattons  In severe enscs the chest wall 18 deewdedly contused
and may be lacernted  Multiple fraeture« often are accompanicd by
emphyrema of the subeutancons tieues and there 14 shock  Puneturo of
the lung by depressed fmpments causes liemothoray or pnetimothornx,
sluch mat be followed by empyema 1 postatic pneumonia frequentls

Fia ™0 Movumirim Frictrumns or Rins

Note also the accompanying fracture of the clavielo
complicationa

Thero were pulmonary
develops 1n the aged and 1n alcoholies  Overla;
pping of fragments with
excesa callus formation may be followed b, t
from constnction of the nerve Y pemstent intercostal neuntia
Prognosis Bumple fractures without com
plications unite readidy and
do not cause permanent trouble Overlapping of the fragments )15 not
;ce::oux Emphysema and dry pleunsy disappear mn sbout ten doys
ere multiple injunes of the chest causo decided shoch There is o
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beeause they are short and protected by the elavicle, and on account of
fleability the floating nbs reldom are broken The number of nbs 1
volved tho extent of damage and the amount of dwsplacement depend
upon the seventy of the aceident Commnuted and compound frac
tures are usually multiple from collisions and war wounds Occamonally
the ribs ere fractured by indirect violence as soyvere coughmng or twisting
Scvero blows to the chest sometimes produce fracture or separation of the

coxtal cartilages

Fio 80 Laremar Visw Fractonm or TEE STERNUW
The line of fracture often 18 not detoeted by \ ray examination if only an antero-
posterior view 18 obtalned

Ezamination  The patient complains of gevere paun m the chest, mith
aggravation by deep breathing and coughing  There 18 local swelling and
tenderness and pain when the chest 18 compressed  Multiple fractures
produce ahock and dyspnoea and mtrathoracic damage with these may be
80 severo as to cause death  When crepitus cannot be detected by palpa
tion sometimes 1t may be heard with the stethescope X ray examine
tjon should be requested after every mjury which has caused severe pein
on deep mspiration  Occasionally a linear fracture without dsplacement
1n not apparent m the film and under such arcumstances the diagnoels
of fracture 18 not a certamnty until callus s seen 1 n later film or 13 palpable
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relieved by asprmtion of the arr When there is blood 10 the pleural
cavity 1t should be a pimted nfter the thind day at which time blectling
has stopped I empyema occurs it must be trented surgically Treat
ghock by 1njections of morplune  the applieation of external heat and 1n
fumons  Lacernted wounds of the chest wall, often nith compound frac
ture require carly debndement as in other fractures When there are
multiple duplaced fractures compres<ion of the chest inereases the di+-
placement 10 such instancey the patient should be hept n bed, in the
mtting poation 1f mo<t comfortable without adhewse strmpping Open
reduetion 1« occasonsth necesan and after expoure the nb moy be

Fio 02 CuEst DBEeLT ror Fractumes or Riss

‘This 18 made of Light eanvas snd 1s more comiortable and restncts movements
of the ehest more effectually than adhemve plasterstrapping It is eapecially useful
for obese persons and when the skin docs not tolerate adhesive plaster

grasped With a towel cip  Older persons rhould be Lept m the mtting
posmtion out of bed and mey require stimulants Patienta sddicted
to chromie aleoholim need hiquor regularly

Follow up treatment  Continue the strupping for four wechs reenfore
g 1t or changing 1t every few days  Injuries of costal cartilages require
tilar fupport for rix weeks and if pamn or snapping perssts relief ean be
obtained only by removing the ununited portion of cartilage  Permstent
mtercostal neuntis ean be relieved by the injection of a small amount of
aleohol along the lower border of the nh  No patient should return to

heavy work until there 1« evidener of union by the almence of erepitation
and pain on deep breathing
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high mortalty with multiple fractures in aleoholies and old persons
Perastent dyapnoea and cvano=ia are unfaivorable mgns and when there
are crushing mnjuries with intrathoroeie damage the outlook 1s doubtful

Treatment For mngle fractures or multiple fractures without dis-
placement or complications the treatment conmsts of restricting the
respiratory excursions and thus partially immobilining the fragmenta.
Shate the hairs off the chest and i women have the nurse clevate the
breast and protect the mpple with gauze W ash the skin with warm water
and soap and then pamnt the chest wmith compound tincture of benzomn
Cut acveral strnps of two-mnch adhesive preferably moleskin which stripe
aro long enough to encirclo two-thirds of the chest Fasten the adhesive

F16 91 ApEEsIVE PLAATER Brrarrmva ror FricTuRes or Rirs
The adhemve plaster extends two-thirds of the distance around the chest

plaster while the patient holds the breath after expuration placng the
first stnip around the lower portion of the chest and ovorlap one-half the
width of the strips as they are applied from below upward Treat frac-
tures or separations of the costal eartilages samlarly It 18 uscless to apply
adhemy e plaster o3 er fractures of the upper nbs although adhesmve strap-
mng around the lower chest may give conmderable relief  In fat persons
whase ekin 18 renmtive and mn folds adhestve plaster 1s unsatdactory, there-
fore the chest should not be strapped but should be encircled with one or
two broad ACE bandages, or & canvas binder way be used. If thereis a
dry permstent cough from pleural imtation a sedative cough muxture 18 use-
ful FEmphysema usually does not require treatment, a1t disappears spon

tancously mn & few davs. Pncumothornx with severe dyspnoea can bo
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reheved I aspration of the e When there ix blood o the pleural
cavity 1t should be aspirated after the thind day at whieh time bleeding
has stopped 1 empyema occues at must he trented rurgienthy  Treat
whock by injeetions of morphine the appheation of extcrmal heat and in
fumonx  Lacerated woundx of the chest wall often with compound frac
ture require carly debnidement as in other fractures When there are
multiple dixplaced fractures compresaion of the ehest incrensex the dis-
placement , m euch mstanees the patient should be kept m bed 1n the
mtting poation if most comfortable without adheave stmpping Open
reduction 15 oecoionally necersany, and after capoaure the nb mas be

Fia 02 Cucer Buir  rom Fracruni s oF Rins

Thia 1s made of light eanvan and [s moro comfortable and res
tricts movement
?Df the ehest more effoctually than adlesive plaster stmpping It is eapecially \rmfu'l‘
T obese persons and when the skin dees not tolerate ndhemive plaster

grasped with a towel chp  Older pervons should be kept 1n the sitting
posiion out of bed and may require strmulants Patienta addioted
to chronic aleoholism need liquor regularly

Follot-up {reatment Continue the strapmng for four weeks reenfore
Ing 1t or changing 1t every fow daya  Injuriea of costal eartilages require
rimilar gupport for aix weeks and if pain or rnapping persists relief can be
obtained only by removing the unumted portion of cartilage Pernistont
\:lntmostal neuntis can be relieved by the injection of o small amount of

cohol along the lower border of the nb  No patient ghould return to

h(‘ﬂ\’} work unti! there ia ey C]
idence of ymon by tt 1
A »y the absence of crepitation
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high mortahtv with multiple fractures in alcoholies and old persons
Persdstent dvapnoea and cyanusms are unfavornble mgns and when there
aro crushing 1njuncs with intrathorncic damage the outlook 18 doubtful

Treatment  For mngle fractured or multiple froctures without dum-
placement or compheations the treatment conmsts of restneting the
respiratory excursions and thus partially immeobilimng the fragments
Shave the hawrs off the chest and 1n women have the nurse elevato the
brenst and protect the mipple with gnuze W ash the skin with warm water
and soap and then paint the chest with compound tmncture of bensoin
Cut severnl stnps of two-mch adhesne preferably moleshin which stnps
are long enough to encircle two-thirds of the cheat  Fasten the adhemve

Fio 91 \pnEsIvE PLasTER 8TRAPPING rOR FRACTURES OF Rirs
The adhesive plaster oxtends two-thirds of the distanes around the chest

plaster while the patrent holds the breath after expiration placing the
first strip around the lower portion of the chest and ovorlap one-half the
width of the strips as thev are applied from below upward. Treat frac

tures or separations of the costal cartilages mmularly It is useless to apply
adhe« e plaster oy er fractures of the upper nbs although adhesmve strap-
ping around the lower chest mav give considerable relief  In fat persons
whoec akin issenmtive and in folds adhemve plaster 18 unsatisfactory there-
fore the chest should not be strapped but should be encircled with one or
two broad ACE bandages or a canvas binder way be used If thercs a
dry permstent cough from pleural imtation o sedatn e cough mixture 1s use-
ful Emphyremsa usually does not require treatment as 1t disappears sapon

tancously m & few doya  Pneumothorax with severe dvspnoea can be
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CLAVICLE AND SCAPULA

Fractures of the clavicle Fliology  The claviele 15 a slender, compact
bone with two cur es, which acts aa a prop to hold the point of the shoulder
awny from the trunk  Tlus 14 one of the commonest locations for frae
ture espectally 1 children  The usual eause is a fall on the outstretched
hand the foree bemg tranrmitted upwartd and producing a break ot the
junction of the middle and outer thirds of the bone where it 19 thinnest
Thia fracture 1 children may be of the greenstich vamety  In adults the
fracture 1 complete and the fragment  are ordinanly displaced  although
when the hine of fracture 18 near the acromion process there 1 zeldom
marked displacement  Mam of theee fractures 1n adults are caused by
dircet violenes wlnch mav produce comminution

Eraminatton In children with a greenstick fracture there 1s only
moderate pain  there 18 moderate angulation deformuty with tendemncas
but without crepitus and no abnormal mobility  The typieal complete
fracture caures xevere pain which i aggravated by moicments of the
shoulder the shoulder droops fornard and the clbow must be supported
by the hand of the unaffected side As the propping support of the
rhoulder 18 lost the dwstal fragment 13 displaced downward and inward
on account of the weight of the arm and the pull of the pectoralis major
the proamal fragment 18 drawn upward by the contraction of the sterno-
clerdomastoid  Other mgns are swelling extreme tenderness and decided
crepitus The cloviele 1 ro cuperfienl that the prominence of the mner
fragment ean bo palpated eamly  Fractures in tho outcr erd of thoe clavicle
near the acromuon process present o different picture often there 18 no
deformits and crepitus diagnosis being made by tho lustory pam on
mos ements of tho shoulder and pronounced tenderneas '\ ray examina
ton which should be ordered routinely 15 ofton unnecessary for diagnoms
but may be inportant in determining the treatment  Greenstick frac
tures mey escapo recognition except by \ ray examination

Complicattons  Damage to the subclavian vessels or brachial plexus
occurs rarely A shght deformuty is common

Prognosis Almost all of theso fractures unite readily and firmly
regardlesa of the ineecure forms of immobilization which may be umed
g\cmdlug 1 common but does not causo impared function  There
lhfmquemh & shght deformty from overlapping but after a few monthy

13 may he scarcely apparent as the edges of the fragments bocome
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n adults umte within eight weehs  Pormanent complunts or hiabilits
are uncommon  \on union 1< rare

Treatment  \s 1t 1« not possible to complotely 1edduee most of the«
frcture« by mampulation the purpose of any form of treatment 1« to
mamtan as much reduction as poeable  The distal or outer fragmert
must be placed and held as closely as powable to the provmal fengment
The number of dressangw and phnts winch have been devised are s wdenee
of the difficulties of adequate immobilization

| %

Fro 85 Repterioy or FaacTomes or t8E CLaviCLE

The patient st on a stool and the operntor makes firm traeti
baeckward on the shoulders with his hneo uctingu:ufc\ﬂg:u;]upwn"l and

Ininfants and children mako firm pressuro to correct angulntion  Have
an asnatant to hold the shoulders upward and backward while a postenor
figure-of-esght bandage 13 applted and add e bandage shing from the nech
to the wnst  Continue re-bandaging for four weehs checking the position
by X ray exammation

In adolescent girls and women i whom a ehght deformity 1s el
objectionable accurate alnement 15 important The phymeian bhoullyfl'
stand belund the patient who 13 reated on a stool and pull the rhoulders
upward and backward placing lus knee hetween the seapulae for les crage
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Fia 03 TrricaL Frictore or TBE CLavICLE
Arrows indieate the displacing effeet of the muscles

Fio 44 \veraox FRicTURE OF THE CLATICLE
Thero is alyo a fracture of the ncroxmon})mcm Satinfactory result after dresng

with & poaterisr figure-of-cight bandage and a aling

rounded and envcloped in the apmdle-shaped mass of callus A majonty
of the fractures of the claviele n children unite within four wechs and thoe
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In men, pull the shoulders upnard and bachward, and uze the adhenve
wrapping and eling desenbed abovo for oight weehs  In comminuted
care it mat be nece an to treat the patient in bed in order to secure the
hest poations and maxmum immobilization  The T-sphnt combined
with a postenor figurc-of-cight bandage 14 an alternate mcthod  Dunng
the last two weekn hght exereiwes should be encournged but the patient
must not engage n athletics or heavs work until there 14 no longer pan on
moving the shoulder and sensmtiveness of the eallus bas drappeared X
mv examnation should be ordered dunng the cource of immohilization
and later to determune when the fragments have become firmly united

Follotr up treatment  If there 1= a permanent deformity caused by over

Fia 07 T-8ruxr ror Fricromes or tae CLavicLE
This splint ean be made by nailing two pleces of wood t.
cnds of the splint extend to tgn tips of the ot 0- © l:f?thl;’ \'O:O t;h;::rﬂz
fastened to the patient s hack with broad strips of adbesive plaster m the

axillae are padded for the postentor figure—of- t ba used
affected side  This drndl:;h clumsy byt ;?Tgth"nndnme and n sliogls on the

lapping or angulation the projecting portion can be remoy ed by operation
:}ommmuted fractures in older persons often require prolonged iImmobiliza
won

Precautions  Explain the dificulties of reduction and immobilization
of this fracture to the patient and thus avoid dissatisfaction if finally
there 15 a noticeable deformity  Ueo gufficient padding mn the axillee to
provent swelling of the arms  Always order X rny examination dunng the
course of treatment In females mnsiat upon recumbency for the best
zu,.l: Y oung perrons should not engage mn violent sparts until the next

n

Fractures of the scapula. Eliology Fractures of the seapula are un
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f nececsarv  Then while an aswistant hold. the shoulders in this poaitron
with the distal fragment rarsed upward and backward to meet the proxumal
frngment apply adhe=is e plaster #trapping according to Hawley's method
In mdividuals whose £kin 13 tender paint the arca to be covered with com
pound tincture of benzoin  Fasten a double thickness strp of adhemve
plaster three inches wide to the front and upper portion of the arm, passit
around the outer mde of the arm and back of the chest to end over the
front of the che<t on the oppomte mde Then faxten another double-
thickness stnp 1n the xame manner parth overlappmg the first xtnp
N\ext fasten a third double-thickness stnip over the shoulder to hold the

J
-~
"’*;:l
Fic 96. Hawerey s Apmeare Srmareixa ror Cravicre Fractones
The shoulders are beld backward and upward while double-thickness adhesive
strips are paussed around from the 1nner snriace of the arm over the back and around
the chest on the oppomte mde  Finally an upper stnp is applied to prevent tbe first
strips from shipping  This method 13 satisfactory for a majority of cases

fragments and other adhesne stnps more sccurely Finallv apply a
bandage aling from the neck to the wrist I an X my examination shows
that the positton 1 unsatisfacton remotve the adhesive plaster as the
treatment must be carmed out m the recumbent poution. Have the
patrent lie upon a firm bed, laving boards croswite underneath the mattress
to provent sagging and place a narrow sandbag between the scapulse
A rmall sandbag also should be placed antenorly over the tip of each
shonlder and a bandage slmg 15 fastened from the neck to the wnist  The
patient must Tie quietlv for four weeks after which adhesive plaster whould
be used for four weeks longer
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Fra 99 Fpscrune Tarovan Tz Boby or THE BoArura
Treated by adbemve strapping with a shng

Fia 00a FracTurL OF AcmouioN I Rocess or Boapura
Displacement of the acromion unlewm corrected results In permanent rostrietion
of shoulder movements capoelally abduetion  The first film shows the rotation and
downward displacement which occurs with completo fractures Tho second film
shown eomplote correction by abduction of the arm and applieation of a plastor of
Parisspicain the salute position
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common as thi bone 15 well protected by muscles and by 1is freo move-
ments  VMajor fractures oceur n revere accidents and often ere ac
compenicd by other injunes as fractures of the nbs and humerus  Many
of the minor fretures are enused by indirect violence as blows on the sdo
of the shoulder  When the fracture extends through the body 1t i often
ecommmnuted and may molie also tho neck of the bone  The glenoid
may be mvolved by violent forco apphed externally to the shoulder  An
avulson fracture of the glenoid may nccompany dislocation of the humerus,
the bony attachment of the caprular lignment being torn off  The aero-

¢

[P
Fta 08 Mavoxtox or CravicLe witit Excess CaLLos FomuaTiow
This oxtent of displacement produces external deformity and a drooping shoulder

mion process may be fracturcd by blows on the mde of the shoulder or by
falling objects and the coracord process 18 occasionally broken
Ezramination  All moiecments of the shoulder and lateral compression
arc painful and limited  When the body of the scapuln 18 broken there 18
pronounced swelling and a large hematomn can be palpated postenorly
With fractures of the acromion and coracoid processcs there 1 cropitus and
localized tenderners with ncreaxed pain on moyements of the shoulder
X ray examination should be made m the anteroposterior plane and later
ally through the axlla while the arm 18 held in the vertical position
Prognons Uncomplicated fractures in the body of the seapula unite 1n
mx weehs and usually do not cause permanent disnbility although aso-
ciated conditions may be perious  Function may be mpanced after frac
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HUMERUS

Fractures of the humerus are coradered under the following classificn
tion (1) Separation of the upper epiphyvas (2) fractures of the tuberost
tiex, (3) fracture< in the neek of the humerus, (1) feneture<islocations
at the rhoulder (5) fractures in the shaft

Separation of the upper epiphysis. Fuiology  The upper epiphysn of
the humerus does not unite with the shaft until the twenty fimt yvear
and on thix account separmtion mav occur dunng adolercence  In most
mstances the condition oceurs 1 bovs and 14 caused by direet violenec
to the shoulder from fallx and football

Eramunation  When the opiphvms 11 separated hut not displaced
there 1+ swelling and modcrute tendernes without deformity  Rotation
of the arm catse< pam  although no abnormal moebility may be found
upon palpation in the axilla - Diwsplacement of the epiphvms caures com
plete diabilits and reverer mvmptoms  Upon palpation there 18 abnormal
mobility the head does not rotate with the shaft, and a muffled erepitus
or pecubar sipping renation similar to thot eaused by a dislocation can
be detected  The \ rov films may not show o distinet change when the
epiphyms 1s only reparated and not displaced

Prognoms There will be deformuty and hmited motion 1if decided
displacement 13 not corrected  Such injunes to the epiphysis may cause
disturbance of growth in the arm  The epiphyms beecomes firmly re-
attached within smx weeks

Treaiment  When the epiphysis 18 not displaced immobilize the shoulder
with a Velpeau dresing When there 18 marked displacoment gne
anesthexa and make traction upon the arm ns 1t is held 1 abight flexion
and abduetion mennwhile pressing directly agninst the epiphysis in order
to approimate 1t with the pomtion of the shaft  After reduction, 1
mobilize the shoulder 1n moderate shduction and slight flexion 1n & ploster
spica for mx weeks  (See Dircetions for applying o plastor spica of the
thoulder page 130 ) Operation 19 necessary if mampulation fails to re-
duce gross dimplaccment

Fractures of the greater tuberoslty Fliology Theso fractures aro
caured by ether direct or indireet violenee  In the direct form which ia
produced by a blow or fall upen the side of the shoulder the fragment s
large communuted and usually not markedly displaced In the indirect
form wlich 1s eaused by sudden tension on the supraspinatus tendon while

1
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tures of the glenoid and after displaced fractures of the acromron or cora
coid procces

Treatment  For fractures through the body of the scapula, with which
there usually 18 no grors displacement apply a Velpeau dressing with the
shoulder held back  For Linear fracturcs of the glenold and of the cora
cold process apply o sling and cncournge gentle movements With
dwisplaced fractures through the neck of the scapula treat the patient n
bed by traction on the abducted arm  Gnve treatment for stmple fractures
of the acromion process as for sprans at the acromioclavicular jomnt by
strapping with a pad and adhesiy ¢ plaster combined with a sling  If the
acromion fragment 18 displaced downward raise the arm and apply a plaster
of Paris spica maintaining the aalute posmtion, this positron corrects the
displacement and censures a good functional result  (See Directions for
applying a plaater of Pans spica page 139 )

Follow-up treatmen!  Patients with linear fructurcs m good position
should avord heavy exerasing and working for eight weeks, although mo-
tions 1n tho wnst and hand should be continued dunng this entire period
For fractures in the body of the ecapula with an extensno hematoma
order the early application of heat and massage Continue the traction
on fractures of the neek of the scapula for six weehs  Immobilize frac-
tures of the acromion or coracoid process for six weeks, givo heat and
massago and encourage active movements especially swinging the arm 1o
circumduction and reaching upward  (Sec Physiotherapy and motions
page 81)

REFFRENCEB
Hawrer G W A Method of Treating Fractures of the Clavielo J Bone & Joint
Barg 19 232 (Jan) 103,
Kkixkx N T Fracture of the Clavicle Am J 8urg 4835 (Dce ) 1837
AlcLavarux H L \lanagement of Fractured Clavicle in Children Burg Clin
North Ameriea 20 548 (\pr) 1940
Trrin A 11 Use of Bohler Spint J Bono & Joint Surg 417 (Apr) 1087
Yousa C 8 The Mechanics of Treatment of Fractures of the Clavicle J Bone
& Joint Surg 13 299 (Apr ) 1931
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count of adhesions and contracture in the ecapsular higaments  Targe,
unredieed frnctures of the greater tuberouty enuse chironie pain and limited
alxduction beenuse the fragment blochs against the acromion process
1f avulsion frneturex are not recogmzed or arc not treated properly, there
will be permanent di<ability hecause the patient eannot voluntanly abxduct
the shoulder

Treatment When there 14 no dwplacement simphy use a aling for four
wechg, g e heat and massage and encourage gaduated movements When
there 11 wide reparation apphy a plaster of Parix #pica to immobihize the
rhoulder 1n the poution of nght angle abduction and external rotation for
aax weeks T poation relases the pull of the supraspinatus and infra

——
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Fta 102 Fmacture or tHE Greater TUBEROBITY
Bame fracturs as in precedingilustration after open reduotion and immobilization

in the Inb(luc!ed position  The function four months after operation was practieally
norma|

spimatus muscles which are nserted mto tho tuberomty and brings the
shaft upward to meet the unmanageable fragment  (Sce Dircotions for
applying a plaster spica of the shoulder page 139 ) If tho position of
abduction docs not correct the displacement 1t will bo necessary to operate
and suture the tuberomty with sk or wire  When a displaced fracture of
the tuboroaity occurs with dislocations at the shoulder the arm should be
immobilized 1 moderate ahduction and rotation by means of a plaster
spica  Insmst that the patient use the wnst and hand duning the entire
period of immobiliation and later the shoulder should be exercised b
swinging the arm i errcumduction and reaching upward (See Phym N
therapy and motions page 81) -
Fractures of the lesser tuberosity are seen most often with comminuted
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1t 18 taut 1n abducting the sheulder, there 18 an avulsion or spram fracture
In this form tho fragment 1 small and 1n many Instances 19 widely sepa
mted  This fracture may occur with o frncture 1o the neck of the humcrus
or a dirlocation at the shoulder joint

Eraminaiton  Pamn v increased by attempts to ruse the arm  There
is local tenderners and if the fragment 18 free there is crepitus on passively

> 1-3'

Fia 100 Alurrrr-Joxes Tuaction SrLiwt
This Is useful for cmergency traetion and transportation of fractures in the ahait of
the humerus  The Joints at the ring permit essy application of the splint

“ PR
Fic 101 Fmicturr or Tmw Graarxr TuskroaiTr

The tuberoeity is displaced by the pull of the supraspinatus tendon  This conditlon
eannot be treated conservatively

rotating the arm  In many instanees this condrtion 1s diagnosed only by
\ ray exammation In addition to an anteropostenior film an exposure
should be made with the arm extornally rotated 1n order to show a botter
projection of the tuberosity

Prognosis Every severe mjury of the shoulder even with a mmor
fracture may produce permanent lmitation of motion and pamn on ac-
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lttle external deformits, being hidden by the musculature of the shoulder
and In the sncling  In rome in<ances impacted fractures are dngnoscd
only In \ ray examination, as they may not enuse rev ere pain or complete
low of function  If there 1« no impaction moyementa of the head of the
humerus can be palpated during rotation of the armm  krmetures in the
neck of the humeru« should be differentinted from dislocations at the ahoul
der jont by the abnormal molnlity, revere tenderness and erepitus \ ry
exnmination 1 xmpartant, to confirm the diagnosis of fracture and to show
itrexact nature  Lxposures <hould be made in the lateral as well as mn the
anteroposterior dircetion

Fia 104 AxTEROPOATERIOR V1EW FRACTURE In NECK OF HunEros
Apparently there 18 no other displacement excepting adduction angulation

Prognosts Most fractures in the neck of the humerus unite in six weehs
With impacted fractures there 15 only partial disability and recotery s
rapid if immobilization is avoided  Immobilisation in abduction by means
of & plaster smea produces good functional results in sovere cases  Limited
motion 1n most cases 18 duo to contracture of the joint capsule and not to
dwsplacerment of the fragments It 18 surprnsing to sce the satisfactory
results of carly and pormstent excrcises even when thero in internal
deformuty

Treatment Do not immobilize mmpacted or comminu
simply apply a shing and inatruct tho patient to uso the hxu:dt’el.‘jl1 hﬁlzm'
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fractures of the neck of tho humerus, and with dilocations The lemer
tuberomty may be torn off by the pull of the subscapulans muscle Treat
ment 18 for the amociated mnjury

Fractures in the neck of the humerus. Etiology  Although 1t has been
customary to classify these fractures as bewng Jocated either 1n the anatom
1cal or surgical nech of the bone, such o clasmfication has no practical value.
Actually the hine of fracture frequently extends through both the anatom
1cal and surgical necks  Fractures in the nech of the humerus are caused

Fia 103 Aspvcrion Frioroms ov mix \rcx or TE8 Houxaos

There also1s & fracture of the greater tuboromty The abduetion angulation moat be
reduesd by manual traction combined with adduetion of the arm.

by falls on the outstretched hand and by blows on the side of the shoulder
A practical clasmfication of these injuries 18 (1) comminuted fractures (2)
adduction fractures (3) abduction fractures In the aged when the can
cellous portion of the bone 18 bnttle mmpacted fractures are common
There may be accompanying fractures of the tuberomties In raro 1
stances a fracture-dialocation occurs being a combination of fraoture
through the neck and dislocation of the head

Eraminahion These mjunes cause pain and loss of ahoulder function
with ecchymous, tendernese and often crepitus Angulation produces
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pations about the home and to exererse the amm by easy relnxed move-
mentx and reacling upnand — Also apphy heat and masage to hasten the
ah=orption of hemorrhage

When the fragments are not impacted and there s deeided angulation
deformits must be correctesd for maximum function  This 1x accomplished
Iy brinmng the dicdal or moy able fragment to meet the proximal or immoy
able fragment  Usinllyv no anesthean 14 neeeary for correction of angu
lation unlexs the fragments are impacted  For frmetures in which the shaft
19 alducted the surgeon should place Ins fist n the patient s axilla and
produce moderate traction na the am ix carned to the mide of the chest
For adduction frmetures the arm should be earried outward from the chest s
moderate traction ix made

~ -

/

!
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Fia 107 Appuction TyeE or Fractonn IX Necx or 1lumeros

A abduetion of the proumal fragmont caused by the pull of tho au t
B reduction 18 accomplished by traction and abduction placing the mgxﬁﬁmu;
ment in appoeltion to tho iImmovable fragment

In children and younger adults immobilize for st wweeks with a plaster
of Pans spica, maintaning abduction and external rotation in the salute
position  before applying the plasior the best anglo of abduction should be
checked by portable % ray examination or fluoroscope  (See Usc of plas-
ter of Pans page 59 ) An alternato mothod 18 the ‘hanging cast ® espo-
cally useful 1if the abduction position causcs angulation of tho fragments

Directions for applying a plaster of Paria spica Beat tho pationt on a atool with
the arm supported in the required amount of abductlon and flexed forward in the
saliute pomtion by an asmstant Cover the chest and the ontire upper extremit;
with stockinet Placo § Inch felt padding around the pelvis and under tho elboi
and wnist  Apply plaster of Paris handages snugly to the chest and extendin down
to the pelvis  Reenforce with strips of plaster bandage acroms the lhould!or and
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Fio 105 LaTEmAL ViEw oF Precepmva FricTURE

This demonstrates decided anterior angulation not apparent in the antoroposterior
view

Fia 108 RepvcTion or PrecEpmwa FracTurn
After traction and abduction
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under complete general anesthean, nang abxduction eombined with upward
traction on the nrm in the perpendicular plane, thus carrying the shaft
away from the disloented bead  Then 1t may be possible to press the head
into 1ts place nhile the arm is held up in this position Open reduction
1« indrcated 1f mampalation fmls  In poor operatiy e risks the best form of
treatment 14 eardy excrewres, regardles of the \ ray appeamnce, many
case obtamn a fairhy good functional result  xciron of the dislocated

Fia 100 ABpocTion BRACE FOR THR S8H0ULDER
Bo-ealled merupla uscful in treatment of fractures of aeromi roceas
and of mtamﬁ’r%‘;_ghn}[‘hu brace also may be used { dres
o roater tiber Yy or certain fractures in the

head 1» not advisable as the funetional results after thin operation are poor
on account of 2 flal joint

Follow-up t-eaiment Encourage the patient to excrcmse frequently
commencing a4 soon 08 pogmble after the injury  Order X ray examina
tions as 2 check on the position of the fragments during conv alescence
Ywinging the shoulder 1 eircumduction and backward and forward pre-
vents adhemons and contractures of the shoulder joint capsule Rcanlfmg
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antenorly and posteriorly where there 15 the greatest straln rubling the plaster
conntantly Then apply plaster to the elbow forearm and wnst but not extending
further down than the knuckles  Strengthen the plaster spiea by {astening a plaster

rope” or a stick of wood In it eatending from the elbow to the lower border of the
chest Then cut a ‘window 1n the plaster over the abdomen for distension and
free breathing and finally roll the stockinet over the edges of the plaster and fasten
it with a few additional turns of plaster bandage

In older persons when the fragments arc not impacted apply_a Caldwell
hanging cast ~ This 12 an extrn_heavi_eircnlar plaster dressing which
extends Trom the atifla to the hnuckles wath the clbow held at a nght angle

Seprasplavtus
=
Latusrmes dersi
Pectoralis mayr
Teres majer Detteid
A B

F1o 108. Tyrrcar FracTore 1x \rcx or HovERDS

\ effect of muwcles in displaciog the fragments B satisfactory alinement produced
by traction efTect of the cast

The weight of the plaster produces enough traction to prevent overriding
and angulation of the fragments yet the patient ¢an exerrie
medintely by relaxed mot ements, and thus prevents muscular atrophy and
rubaequent Timitation of motion 1n the shoulder _ The author has found
the hanging cast unnecewsary for most older patients, @nﬂ
a sling of bandage, the exercises which are encournged do not jnterfere
thumon  Immobihization of the arm _cxpecially by bandaging it to the
chest, ehould beavaided for beri funghonal renults
Fracture-dislocations &t the shoulder are ecvere mjunes often causng
pressure on the brachial plexus and are difficult to treat Mampulate
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veree to n spiral extending, through nearhy the entire shaft The type of
break depend< upon the nature of the foree eanvng it direet injuncs pro-
duemg tmns er~e or comminuted fraetures and indireet injunes producing
oblique or spirnl fractures  Severe compound fractures are common in
war  The elowe relation of the musenlospiral nenve and the brachial artery
to the #haft of the humerus should he remembered
Frammnation  The u ual findings are pain deformuty, loeal tenderness

abnormal mohits and crepitur In cluldren the fmgments scldom are
reparnted  In adults the relatin e position of the fragments depends upon
the Joention of the fracture and the reulting museular pull  In the upper
third of the shaft when the fracture ix abos ¢ the me<ertion of the deltoid

Fia 111 Fracrure DisLocaTioN oF THE BnovLber
Manipulation was unsuccessful Bofore and after open reduction  Union with

m:?&cuonﬂ result although movements at the shoulder joint were decidedly

the proimal fragment 1 held adducted by the latiemmus dors: and pee
toralis major muscles which are attached toit  When the fracture s Lelow
the dcltoid 1nsertion the proximal fragment 18 abdueted by the deltoid and
overnding by the lower fragment 18 caused by pull of tho biceps and trieeps
In the lower third thero 18 & tendency for the distal fragment to bo displnced
enteriorly by the weight of the forcarm "\ my exammation should be
made 1n more than one plane and should be ordered after eyvery njury mn
which there 15 doubt as to the prescnce of fracture  Much of the dmpl..ace.
ment of the fragmenta dependa upon the position of the arm at the trme
of the examination

Complications  Although frequent mjury of the musculospiral ner e
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upward mith a loop of bandage oy er a door and’ caterpillar ’ excreres alzo
are helpful  (See Phvmothcrapy and motiona page 81 )

Precautions When the adduction poation 1s necewary avoid the Vel
peau bandage usng the hanging east with actis ¢ moyements m order to
recure the best function  Insist that the patient use his hand 1n order to
prevent stiffnesa \ever break up impaction 1n the aged, unless there 1¢
extreme dicplacement Do not immeobilize impacted fractures as onlv a

— —

Fia 110 Forrow-tr TREATMENT
fimple effective cxereise o1 restonng function n the shoalder This combines
active pasmve and remstave motions

sling and exerciang are necesany  \eter gn ¢ pasm e motions dunng con
v alexcence on account of the habihity of dicturbing umon.

Fractares In the shaft of the humerns. Etfwlogy The shaft of the
humerus extends from the murgical neck to the condvles  Fractures in the
shaft occur at all ages esen at birth  Direct violence 1s the usual cause
although tormon and e1en muscle action alone occamonally produce com
plete fractures All forms of fracture oceur here varrying from the tran<
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1t Is unusual to find decided dinplacement of the fmgments 1n {nfants and children

Fio 114 Booar Tong Prister BrLint
A wet strip of luter 18 placed directly over the skin surface and a gauze bandage
u applied | s aplint is satisfactory for fractures In the lower shaft
bhumerus w\thnm displacement but does not control severe fractures

1458
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would be expected on account of its close contact with the humerus 1t 1s
seldom involved  The ner o may bo damaged by the direct force caummg
the fracture or by prossurc of the fragments, later 1t may bo constricted
by callus  Bigns of inv olvement vary from sensory changes to wrist drop
and inability to extend the thumb and fingers The brachal artery may
be lacerated or preesed upon by the fragments the extent of myolvement

Fio 112 Frictoms i Urpar Portron or S8asrr or Huuaros
The displacing effeet of the musclos 18 indicated by arrons

depending upon the seventy of the injury to thoarm  There may be aseo-
ciated mjuries m the shoulder and chest

Prognoss  In children these fractures unito within mx weeks Spiral
fractures umte more readily elthough with & large amount of callus  Mod
erate shortening 1n the upper extremuty from unton with overlapping is not
disabling and may be scarcely noticeable In adults transverse fractures
n the middle of the shaft umto slowly and non-umon sometimes occurs
regardless of prolonged immobilization  In mest mstances musculospiral
paralyms subsdes spontancously within six months  Compound fractures
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Treatment  Tf available a Murmy SJones humerus sphat with adhesive
raction should be apphed, or the arm mav he bowund with lateral board
plints and bandaged to the chest in a ling for emergeney enre The {form
f treatment rhould be ehoscn acconding to the indsvidual and the fmeture
1 roon a« X my filme have heen developed

Fracture of the shaft i nfantz and children are xeldom displaced
Fasten a gauze pad in the axilla and bind the arm with a coaptation rplint
made of tongue Madew and adheay e plaster for four w echy, hiolding the wnst
to the neck with o loop of bandage

s Fra 1161 IuuMoBILIZATION WITIE A PLasTER Brica

The plaster sliould extend from the knuckles to the tliac erests Tho salute
ro-ltum malntains abduction fexion and external rotation, and thus prevents
imitation of movements due to abduetion contracture \  window 18 cut over
the abdumen to provide room for distension A atick (s {astened in the plaster
for greater strength  This form of immeobilization s much more effective and more
eomfortable than a brace It is indicated especially for fracturce in the shaft of the
humerus and for certain {ractures in the neck of the humerus when delayed union is
expected.

For avernding fractures n adults mampulate with traction upon the
flexed elbow using complete anesthesin such as ether or Pentothal sodium
If muccesaful apply a sugar tong splint as desenbed below being careful to
prevent angulation  If the fragments gtill overlap a number of forms of
traction may be consdered such as adhesive traction shkelotal traction
through the olecranon process and the Caldwell hanging cast ' The
hanging cast 13 the most satisfactory for the majonty of cases, and sumply
consists of an unusually heavy circular plaster of Paris dressing which ex
tends from the knuekles to the axilla with the elbow held at a nght angle
(Bee Ure of plaster of Pans page 50 ) A sling 15 fastened to the wnst
portion of the plaster and extends cround theneck  While wearing this the
patient ahould u<e the hand frequently to pretent stiffness of the thumb
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Fia 115 TaraTueNT or OvEnmibiva Fracrones 1« S54rr or Hovcaos
This simple method with a Thomas aplint combined with adhesive traction may

be uned for from two t) four weeks until sufficient eallus has formed to prevent
displacement of the fragments

Fia 116 Fractume or HuMrsos BRiromm anr ArrEr TraCYION
Tronted by adhemive traction combined with a Thomes splint This type of
fracture in the humerus usually requircs prolonged immobiization and sometimes
falls to unite

are serious and 1n war wounds damage to nervecs 18 common  The infee
tion and communution of the fragments and lows of bone substance cause a
long penod of disability and predispose to non union
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Fia 118 Fractumre ix Lower THIRD oF Snarr or Hourrus
The antenor angulation is typical heing enused b{ muscular eontraction  This
fracture ean be treated satisfactorily with tho Caldwell hanging east, combined with
a loop of bandago extending from the wnst to the neek

A
!

Fia 119 Fracrunr 1w Lowre TrIRD or Suarr

A pustenor plaster aplint 1n satisfactory but the elbo:
alnctory but ! w muat not be flexed inmdo an



148 FRACTURLS

and fingers, and arcumduction exercises of the arm prevent contracturo
of the capsular lignments  (For treatment of compound fracturcs ses
Chapters II and 111 )

In older persons when there s hittle or no displacement immobilize witha
sugar tong splint which 15 made s follons Immorse two plaster bandages
of appropriatoe width 1n cool water and hift them out without expresung the
water Measure the length of the outer mde of the arm and make 2 reverse

e — e

Fra 117 Carowrir Haxamsa Cast

This m satisfactory for moat fraeturca in the neck and upper shaft of the humerne
The weaght of the extra heavy plaster of Parws produces traction on the distal frag
ment duction exercises prevent adhesions and contractures which com
monly cause permanent limitation of motlon in the shoulder
strip twice this length by overlapping successino lengths of the plaster
bandage, rubbmg the layers of plaster together Then immediately apply
this wet reverse to tho bare slan on the outer side of the arm pasung 1t
around the flexed elbow and over the mnner sde of the arm as far as the
axilla, and shaping 1t to the hmb by immediately applying o gause bend
age (Sco Use of plaster of Paris page 50) Support the wrst with a
sling the elbow being maintamed at a right angle.
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Fia 138 Faactiar 1 Lowy a Thine or Snarr or Hovenos

The antenor angulation 1a tyneal being eaused by muscular contraction  This
fracture can be treated satisfact snly with the Caldell hanging cast combined with
aloop of bandage extending from the wrist to the neck

i
t

1

A “ Fia 110 Fmactumk 1x Lower Thirp of Biarr
posterior plaster aphint 1s satiafactory but the elhow must not bo fexed inside an
angle of 130 degreca
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Follow-up frealmenl "\ m) cxamination should be ordered penodically
dunng the course of treatment to determine the position and extent of
unjon  Prolonged unmobihzation mav be necexsary, as many of theso
fracturcaumteslowly  The most secure form of immobilization for delayed
union and for compound fractures s a plaster of Pans apica  (See Direc
tions for applying a plaster of Pars spica, page 130 ) Vost of the frace
tures wall heal 1f immobilized long enough, although a bone-graft operation
for non-union ocenmonallv 13 necerrary

Precautions  Immobilize and reduce thexe fractures without delay
Do not negleet to examme for nerve mvolvement and alwavs feel for the
rdial pulze  If there are signs of paralvais sectire a consultation without
delay  Avoud over pull, as thiy predisposes to non umon  Immobilizo

Fro 120 Nox Usiox Fractore ix Suarr or Huderos
Notice tho cupped sppeamnce of the anm.ul fragment snd the rounded cond!
tion of the distal fragment formung a ‘ false joint Thia condition requires &
masnve bone-graft operation

until the fragments have united firmly and never give pamit ¢ moy cments
of the shoulder and elbow as repeated stratn on the callus may cguwxe non
umon Prevent permanent disability from stiffness m the jonts of the
entire imb by early exercises
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CHAPTER \ IV
BONES OF ELBOW

Before conmdering: the v anous fractures of the elbow joint it will be help-
ful to review a few of the most important anatomien! features of this regon
The lower end of the bumerus articulates during flexton and eatension with
the upper part of the ulna and 1t alo articulates with the head of the radius
for rotation of the forcarm  The broadened portion of the lower humerus
form« the interna) and cexternal condivlea, the outer, projecting portions
of the cond )es are hnown ns the epieondiles and the latter are outride the
eap~ule of the Jont  The lower humerus has two antenor surfaces the
onc winch accommodaten the ulna being ealled the trochlea and the other
which articulates with the head of the radius being ealled the capitellum
The trochlear rurface of the humerus 1 not directly in line wath the shaft
of the humerur but lies antenior to 1t As the internal condsle 13 ona
lower level than the external condyle there s an obliquuty 1o the articula
tion which produces the carming angle as the clbow 1s held 1n the
extended position

Ftidlogy ot of the fractures 1n the lower end of the humerus oceur
i chidren  These mnjuncs are the result of force tranamitted up the fore-
arm b falls upon the outatretched hand or they may be caused by falling
on the flexed elbow  The rupracond lar fracture i3 the commonest oceur
nng 1n 50 per cent of all elbow fractures and 18 scen between the ages of
eight and twelve yeart  The dicondylar form of fracturo is less common
The condyles alone are involved 1n 25 per cent of olbow fractures The
interconds lar form and T fractures and Y fractures arc scen i adults,
these often are severely comminuted and compound

Framination  In enamiming the elbow the three bony Iandmarks used
are the external condyle tho internal condyle and the olecranon process
When the clbow 18 held at a nght angle these three pointa form & trangle
the baxe of which 18 a Iino connecting the condyvles however on account
of the extreme swelling which soon develops after traumatiam 1t may be
impossible to feel the landmarks or te localize n fracture by palpation
The age of the patient and position 1n which the elbow is held give some
1den of the tvpe of myury

\ roy examination should be ordered immediately after every elbow
myury s prompt dingno<s and treatment are very important In chil
e 17 ot ot o et of i o et b i
:j:;«. < pr:uelcrt“ionse ?;:-p(;l;]c clbow sho{xld be \ rnyed 1n the rame atti

Nﬂsfﬂﬂl ormally 1n n latersl view the
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articular sutface 18 found antenor to the shaft of the humerus  In inter
preting N\ oy films of ehildren it 13 important to understand the oswifies
tions of the loner end of the humerus  The center of ossification for the
capitellum appears at the sccond year and the next to appear s the internal
condyle at the fifth vear  The center for the external condyle 15 seen at
the minth year  There centers fure at the sy enteenth year  All injunes
of the elbow should ho examined for migns of nery e involyement

Complications  Limited motion 19 a frequent nequel to ddbow fractures
This may be due to adhemons from the accompanving injury to the muscles
and higaments may be due to incomplete reduction with bone-bloch and
to excess callus formation  Also the thichened xear in the capsular hign
ments with contracture of the capsule 13 a common cause of hmited
motion

\yomitis ossifienns or the ossificntion of a hematomn m the muscles on

wam

totercontyler
s byl i

[alanata ]
C ot w3

Fiag 121 Courosite Diaamau
Loeation of {ractures which oceur in the lower end of the humerus

the anterior surface of the clbow sometimes occurs after severe njuries
This may cause permanent limitation of motion.

Yolkmann s 1schemic paralvma 18 generally attnbuted to constriction
by tight dresmings or to pressure from splints although it may occur when
no splta or bandages are uted The most plausible explanation 13 an
extensn ¢ hemorrhago in the substance of tho flexor muscles and under the
deep foscia, which produces an acute wchemia  The resulting deformity
18 charactenzed by enrly atrophy and contractures of the wrst and fingers
with fibrosis and loss of power 1n the forcarm muscles

Cuhitus varus or los of the normal carrying angle caures gunstock
deformity or a disturbanee of the normal obliquity of the lower end of the
bumerus The normal carrving angle when the elbow 18 held extended
averages 170 degrees  Uncorrected displacement causcs a lows of this

le
rmgCuhltuxs valgus or merease 1 the carrymg englo followa unreduced
fractures of the external condyle  Ths deformity and the resultant tenston
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on the ulnar nen e predisposes to late pamlveas, which ty pleally appenrsan
adults many vears after the mjun

Invols ement of the median mdind and uinar ner cr may ocear with any
clbow fracture, bemng caused by the ongnal trnumati«em or aubeetuently
by the conrtrction of callus  When the median nene 1« completely 1
volved at the elbow there 14 lox of rensation in the thumb finst and second
fingers and half of the third finger, there s parnlyws of the pronator of the
forearm, of the flevons of the wnst and of the opponens pollics  Complete

Normal Loss of
Carryin Carrying
Angl Angle
voA
{
o
¢
o %\
Ve

e loan of lFm 122 1( vriTis \ Anua or Qowarocx DEForwiT
18 loan of the normal earrying angle is a result of uncorrected {ractures in the
Iniventcn the movmal currsing ane reich verape 17 degpees | d0tt0d outline
involy ement of the radial nenie produces paralysie of the extensors of the
wnst thumb and fingers Complete involvement of tho ulnar nere
causes loss of renration over the ulnar half of the third finger and of tho
entire fourth finger there 19 motor paralyms of the flesor carpl ulnans tho
hvpothenar muscles and of the adductor polheis

Aseociated conditions may he infection from compound mjunes frcture
of the head of the radius and fracture of the olecranon proeess

Prognoms  Prompt and accurate reduction 15 the chief factor 1n com
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plete recovery  The damago to the soft structures and tho resulting adhe-
aona and contractures depend more upon the nature of the traumatism
than upon the size of the frncture  Funetlon after multiple fractures with
out reduction 15 poor, the results of open reduction are fairly good  Frac-
tures 1n the lower end of the humerus unite within four 1o six weeks but
restoration of function often requires permstent exereising and phymo-
therapy for sovernl months  Many children are frightened and do not
cooperato 1n recoy enng function by exerclsang the elbow and remst pasave
motions 1n such mstances convalescence s prolonged and recosery is oven
further delayed by foreible moyements

Treatment  All of these injunes are emergencies and should be treated
without delay Immediate reduction 18 easmer than late reduction and
replacement of the fragments reltcies edema Hoapitalization 18 advirable
for all seiero elbow fractures  Genernl anesthesia is best for most cases
Unless theso fragments are manipulated enrly the carly formation of callus
acts a8 o hindrance to Iater reduction  Order an A ray examination im
mediately after manipulation  Remdunl displacement will cause Iimitatron
of motions on account of bone-block and in such an instance manipulation
must be repeated

As a general rule all frnctures of the Jower end of the humerus should be
immeobthzed 1 tho attrtude of hyperflexion  In this pomtion the trceps
acts as a tight band and holds tho fragments of the supraconds lar fractures
together and the displacing pull of the flexor muscles 1s relaxed for other
fractures  However the phymeian should boe eareful of this acute fAexion
pomtion and if pain wcreaxes or edema continues the elbow must be m
mobilized 1n less flexion  Splints are seldom necessary tho general utility
dresmng being tho Ashhurst bandage This includes the entire arm and
forearm and encircles the neck as asling  (For the treatment of compound
froctures sce Chapter 111 ) Immobilize infected fractures of the elbow at a
right angle with the forearm supinated as this is the most useful pomtion
m event of ankylosis

Supracondylar fractures  The break 18 located about one nch above the
clbow jomnt and usually 18 somowhat oblique  The lower fragment is ds-
placed postersorly with the forearm bones and 1t also may be rotated and
dusplaced laternlly  Tho upper fragment 15 displaced antenorly producng
a fulness 1n the front of the clbow  As tho fracture 1 located outmde the
elbow joint there 14 no distention of the joint eaprule but there 18 general
ized cdema and cnlargement of the entiro arca from hemorrhage On
account of the periosteum being torn the fragments are freely moiable
Thus fracture should be differentiated from posterior dislocation of the ulna
with dislocation there 18 rigidsty and lack of crepitus  Lxact diagnass of
tho location and displacement of this fracture can be made only by X ray

examination



NONLS OF FIROW 166

Fla 123 Syupascovoriar Fracture or TR Huurros

<
i t 1 reduotion by traction and hypereatension
v typent fc&ﬁ‘c‘?g?e;nlmnincd by the acute flexion positron

Fra 173 T Faicrore ix Lower Porriox or Hougros
This eondition ia treated hest by skeletal trmotion through the olecranon Open

reduction and fixation 1s an alternative form of treatment for some cases
It 18 of the utmost importance to examine and treat this fracture at the
ecarlieat possible time aa the sharp fragmenta alresady may have caused
senious damago to the vowels and nerves and even greater mvelling and
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hemorrhage take placo if treatment 1 delayed  The muscle apasm and
tho early formation of enllus which occur add to the difficulties of reduction

Tho anntomy and dsplacement of the fragmenta should be visualued
with the md of the X ray films which should be in full view during manipu
lation of the fracture  Complete relaxation under ancsthesin 18 camentual,
and ether 18 still the most matiafactory agent under most eircumstances
With expericcee one can learn to feel the pomtion of the fragments and

— .
Fia 125 TraxscowpyLar Fricromo or nm Hourxus

Note the tymenl posterior displacement of the distal fragment aleo meaial
displacement

govern mampulation by iy finger tips Tho typical displacement of the
lowor fragment must be corrected by strong traction on the extended elbon
whale forward pressure upon 1t 18 made with tho fingers At the samo time
backward pressure 18 made on the shaft frngment while tho forearm 1a
supmated and the elbow 18 carned mnto the acutely flexed (Jones ) postion
By carrying the patient s hand toward the front of his shoulder dunng this
manipulation rotation of the distal fragment 18 provented and thus gun
stock deformity 18 avorded In most 1nstances after reduction tho frag
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ments will remain fixed if the elbow 18 held 1 this flexed attitude, how
ever, 1t should be understood that the Jones' poation docs not actunily
cotrect the displacement  but merels mawtaina reduction Accurate
reduction 1« important and if the X\ ray examination immedintely after
manmpulation does not shon mtisfactory reposition the clhon should be
manpulated agam without delay It must be remembered that the lower
end of the humerus projects forward from the perpendicular line of the
shaft, and unlere the distal fragment 18 completely replaced the patient
never will be able to flex the elbow completely  Reduction of theze frae

Fic 120 TrawsconprLaR FRACTURD OF THE HUsmros

The same fracture as shown In the preeeding film after redust
flexion combined with forward pressure on the d:m? {l‘:ngmbznf‘mctmn and

tures usually reduces the swelling but some of them are accompanied by
such cxtensive hemorrhage and edema that tho acutely flexed position
causca serious interference with circulation of the forearm  With this
possibility tn mind the radial pulse should be palpated before apply ing
any form of dreraing, and if the hand 18 eyanctic or cold 1t 1# adv1aable to
keep tho chuld under continuous observation with the limb simply placed
on & pillow 1n a relnved position  If the aireulation bas improved by the
following day manipulation should he repeated to correct the displacement
and then the elbow flexed to heep the fragments reduced  If the h r‘
fleqion pomtion obliterates the pulse less floxion may be sufficient toyl?;]d
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the fragments nand vet not cause cireulatory trouble  The occasional for
mation of blebs over the clbow indieates a decided cireulatory disturbanee,
and all fixation should be remoied  When the fragments arc displaced
and this bleb formation or exeessive swelling prey ents manipulation and
hyperflexion, the fracture must be managed by traction inbed  Thus form
of treatment also 18 necessary 1n treating many obhque fractures, for when
the fragments are broken on a slant they cannot be held smplv by bandag
g in tho flexed pesition

Dicondylar Fractures. These [ractures extend trans ersely through the
olecranon fosan and immediately abov e hoth condy les of the humerun  As
tho 1njury 1s inride the capsulo there 18 a decided cffusion and hemorrhage

Fra 127 Asunorst DRERSING FOR FRACTURES Or Dic ELBOW

This dressing maintains the acutely flexed postion  The bandage around the neek
1 continuous with that around the elbow

in the jomnt  The dwsplacement of the fragments 15 sunilar to that of the
supmcondy lar form but as the lower fragment 1 \ery short reduction 18
more difficult Fyen after reduction there 18 & pronounced tendency for
the fragmenta to slip  Accurate reduetion of such fractures which cater
the elbow jomt 1n 1mportant  The seme manipulation a3 for supracondy lar
fractures 1s used with particulsr attention to presention of gunstock de-
formity by holding the hand m a hine with the front of the shoulder of the
rame imb as the elbow 1 flexed It may be umpossible to reduco this type
of freture by mampulation on account of the distension of the jont or it
may be difficult to mantain reduction on account of tlus distenmon, 10
such instances continuous traction mn bed 18 necesmary  Skelotal tractron
through the olecranon process may be used mnstead of adhesive plaster
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In rome enxes \ rny cxamination ymmedintely after mantpulation shows
aatisfactors repasation but check-up films within a day or twe show that
the fragments have ehipped, m these cases and when thero 18 exeessne
ruclling continuous tretion must be apphed

. Fig 128 Apscsive TractioN on tAF Ermow

raction for supracondylar and transcondylar fractures of neces-
the

sary when escesmive awelling and diaplacement provent re(fuchonhﬁ;]nmr:r‘ul;:uhhun

and immolhization 1n the floved
mde of the bed is cluvn(cg I‘{t\h 'hmh;:l):chlf storel traction 1a added the near

Isolated fractures of the condyles For practical purposes separations
of the epiphy sen and fractures of the condyles may bo conmdered as bemn
identical exeept that epiphysesl reparations occur more often 1n you 5
children before the bony structures hatve become sold  The cp|c}ond“gle:
are the outer projecting portions of the condyles and are outmde the t).lgx)as
Joint caprule  Fractures of the condsles are relatively common whﬂvtvy
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separations of the epicondyles are rare  For practical purposes the injumes
of epicondyles and condy les will not be differentiated

Fio 120 Fractore or ExtoReaL Conprre or Houeres

With such extonmve displacement thero always Is a complete ruptare of the
e ternal lateral ignment and usnallyv open reduction and fixation of the fragment
I8 necessary

Fia 130 “omuir Ersow
\ ray examnation of the normal clbom for comparison 18 advisable 2s the
appearaneo «f the epiphyscs may be nusleading

Fractures of the external condyle These aro more frequent than those
of the internal condyle and the displacement of the bone varies according
to tho seventy of violence which caused 1t The line of fracture 1s oblique
and extends into the joint  There mey be only o scparation as 1 spram
fracture, or the fragment may be widely displaced and drawn outward and
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backward with ax much rotation ax 80 degrees  The displacement 14 due
to the contraction of the extenszom: of the wrist and hand which have therr
onmn on the condvle  This injury produces meelling tenderness laternl
mobility and erepitus Both elbows should be examined n cxactly the
rame attitudes for comparizon and in companng the films it 19 important
to note even a flight displacement of the epiphvsis  In every frcture of
this nature 1t 10 important to recognize ruch displacement and 1its final fig
nificance  Unlews the displacement 14 corrected non-union and eonsequent
deformity from an increaced carrving angle will follow  In many much
instances a late ulnar nene pamlvas develops on account of gradually
mercased tension on the nerve  For loosening or alight displacement of
the condvle immoMnlize the elbow at a nght angle thereby reliey ing the

Fia 131 Fractont or InteanaL Coxprrr or Houerus

There 18 decided rotation and displacement  With such f,
1nvolvement of the ulnar nerve  Insome instances ﬂ»efyondylr:‘l::‘::lrl?pltm ll;](lo)t;])g
joint  Mampulation 1 1neffective open reductlon and fixation being necessary

muscle pull  If the condyle 1s markedly displaced manipulation 19 mneffec
tive on account of contraction of the muscles which have ther orgin on
this portion of the bone  Under this crreumstance operation 18 necesean
the usual procedure bemng to fasten the condy le wath a serew or nail
Fractures of the capitellum sometunes oceur in older children the line
of fracture extending through the trochlear surface of the humerus 1If
digplacement eannot be corrected by manmipulation and acute flexion the

capitellum must be replaced by operation in order to preyent
with function of the elbow and forearm prevent interference

Fractures of the internal condyle
a fracture of the head or neck of th
With this injury which usually 19 en
the flexors and pronators attached

The causati e force also may produce
¢ radius or a disloeation of the ulna
ured by hyperabduction of the clbow
to the condvle pull it off drawing 1t
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repamtions of the epicondyles are rare For practical purposes the injunes
of epreonds les and condhles will not be differentiated

Fia 120 Fractune or F xteaval ( ovprie or Houexes

With sach extcnaive displacement there always is a complete rupture of the
e ternal latern] hignment and usually open reduction and fixntion of the fragment
18 neeestany

Fia 130 Noxuir Ereow
\-ray examination of the normal elbow for comparison is advisable as the
appearance of the epiphyscs may he mislcading

Fraclures of the external condyle These are moro frequent than those
of the internal condyle and the displacement of the hone anes according
to the sevonty of violence which caused 1t The hine of fracture 18 oblique
and extends mto the joint  There may be only a scparation es in sprain
fracture or the fragment may be widely diplaced and drawn outward and
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backward with as much rotation ax 00 degrees  The displacement 14 due
to the contraction of the cxtensors of the wnist and hand which have therr
ongn on the condile  Th myury produces swelling tenderness laternl
mobility, and crepitus  Both clbows should he examined 1 exactly the
rame attitudes for companson and in companng the films it 13 important
to note even a rlight displacement of the epiphveis  In every fracture of
thia nature 1t 1« important to recogmse ruch displacement and ats final mg
nifieance  Unless the displacement 1s currected, non union and consequent
deformity from an 1nereased carrang angle will follow  In many such
mnstances a late ulnar nene pamlvis develops on account of gradually
icreased ten<on on the nenve  kor loosenig or shight diplacement of
the condile immobihre the clbow at o nght angle thereby relieving the

Fra 131 FracTore or InTeaxAL ConpyLr or HUMERTS

There 15 decided rotatlon and displacoment  With such fmctures tl |}
involrement of the ulnar nerve In some instances the condyle is dinplnmll:t‘oyth)g

jount  Manipulation is ineflective open reduction and firation boing necessary
muscle pull  If the condyle 18 markedly displaced manipulation 1e wneffee
tive on account of contraction of the muscles which have their ongin on
this portion of the hone  Under this circumstance oporation 18 necesrary
the umal procedure being to fasten tho condylo with a serew or nul '

Fracturcs of the caputellum sometimen occur in older chidren the lino
of fracture extending through the trochlear surfaco of the humerus If
displacement cannot, be corrected by mampulation and acute fleaion the
capitellum must be replaced by operation in order to prevent interferenco
with function of the elbow and forenrm

Fractures of the internal condyle Tho causative foreo also may prodyce
8 fracture of the head or neck of the radwus or a dislocation of the ulna
With this mjury, which usually 14 caused by hyperabduction of the ethow
the flexors and pronators attached to the condylo pull 1t off drawing 1t
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downward and forward In reyvere cases the mternal lateral higament 1s
badly torn and thus there reay be an accompanying dislocation of the
elbow Dingnoas by palpation 1z unratisfactory and \ rav cxamination
18 necessary  For accurney compar. on filma of both elbows in the same
attitude should be made  There mav be a loo<ening of the epiphysis with
out X ray evidence of thiy  Usually the \ mv appearance 18 typieal,
showing the condyle abrent from its normal petion with charactenstic
widening of the joint space  Ocenstonally the epiphvrs is displaced #o far
a5 to bo caught in the joint between the olecranon process of the ulna and
the trochlear surface of the humerus  The ulnar nery e may be myured by
the ongnal v10lence or mav be involved by the subeequent formation of
callus  This fracture masy be followed by growth disturbance espectally

Fia 132 Fractore or Intxaxat CovpyLre or Houerus
After open reduction and fixation with a stainless steel nall

if the condyle 19 not eompletely replaced  For loosening or slight dusplace-
ment flex the elbow to o nght angle to relex the murcler  In most instances
complete replacement can be accomphahed only by operation the internal
lateral ignment of the elbow should be repaired at the same time

T- and Y-fractures. Comminuted fractures in the lower end of the
humerus often are accompanied by fractures of the head of the radis or of
the olecranon process of the ulna  Such damage ocrurs typieally 1n sdults
and 18 caused by violent dircet injury  compound fractures in this location
are not uncommon  The median ulnar and radial nertes may be injured
The fragments usually are decidedly dinplaced and the elbow jomnt is
greatly distended  If the fragmentw are 1n satifactory posmtion the elbow
should be immobihized at & nght angle With evern severe fracture in
volving the articular surfaces of the elbow permanent hinitation of motion
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must be expected  An attempt should o made to replace the fragments
by mampulation  In rome 1nstances sheletal traction through the
olecranon process 1 matisfactors  If the frgments cannot be 1educed by
there methods open reduction 15 indieated — Such an operation, although
technically diffieult usually 1< followed by o frurly good functional result if
performed roon after the mjury  When the fragments are communuted
and displaced exerion ghould be conmdered  (For trentment of compound
fracturcs sce Chapter 111)

Follow up freatment  Continue immobihization 1 the rame position
necessany for reduction until union ys complete usually for sx weehs  Then
cncournge nctnvo motions ncluding gradual extenmon  Penodic \ my
examination during conyalescence 18 important as the fragments may shp
In moxt cases the neight of the forearm bnngs the elbow down dunng the
first, week or two after the bandage has been removed but as the complete
rango of flexion 18 eamly lost the elbow should be replaced 1n & loop of band
age pasaing from the wriat to the nech every mght fora fow weeks  Paranve
motion 19 harmful as it may dicplace the fragments, and 1t also causes
cxcesmrve scar tissue formation  (Sce Restoration of function page 81)
In children hent massage and cleotrical stimulation are scldom necessary
as function usually is restored by play

When flexion contracture ot the elbow persists it may bo stretehed out
by a wedging cast  Lamited flexion may be improved by the use of & tape
and buclle for gradual take-up If flexion 18 prevented by bone-block
the projecting portion of bone should be removed

Myositis osmficans 18 difficult to treat Mamipulation or forced move-
ments makes this condition worse  Removal of the caleified mass causing
stiffness at the elbow never should be attempted until at least six months
after the mjury

1f Volkmann’s ischemio contracture oceurs 1t should be recognusoed 1n 1ts
early form and treated immedintely by incising the fescia of the forearm n
order to evacuate the underlying hemntoma Special splints shotuld be
fitted for gradual correction and stretehing of contractures  In most n
stances radical operutions are e\ entually necomary

Gunstock deformuty or loss of the normal carrying angle 1f persisting
should be treated early by open reduction of the fracture however this
condition seldom 1s noticed until after the fragments have umted and
then an osteotomy 18 necesmary  Increase mn the carrying angle also ahould
be corrected by B mmilar operation

Injury to the median radial or ulnar nerves are treated by sphating and
physiotherapy or by operation depending upon the ndrvidual case
Precautions  Fructures m the lower end of the humerus are difficult

to treat and i revere cases a consultation 19 advisable  Unless these are
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trented promptly so much edema and organzation of the hematoma occurs
that complete reduction by any method may be unpossible. The acute
flexion 19 matisfactory for most clbow frnctures but not for all  Avod
obliterntion of the eireulation by tho acutely flexed position and change the
position to a right angle or cven less flexion until the mdial pulse can be
felt Watch the progress carefully, and examine the condition daily dur
g the first week looking for mgns of nerve involvement  The phymeian
should realizo that many displaced fractures of the elbow cannot be treated
suecessfully oxcept by operation Do not give passive motion as this
ncrenses musclo spasm and mav cause malumon or mh omtis osmficans
Fractures of the olecranon process of the ulna. Efwlogy Tho
olecranon process fits snugly mto the olecranon fosa of the humerus while

Fio 133 Orp FracTors Turovan Exrernait ConprLe or Huveros
The stretching produeed by the displacement and consequent increase 1n the
normal earrying angle has caused delayed ulnar palsy which appeared many years
aftor the injury

the elbow 18 completely extended Tho mawn portion of the triceps tendon
18 attached to the olecranon although its aponcurosis spreads out laterally
and extends to the fascia of the forearm  Fractures of the olecranon are
somewhat eumilar to fractures of the petells, as to their anatomy mecha
nism and varieties  Most of these injunes occur 1n adults bewng caused
by & combmation of direct and indirect violence such as a fall upon the
forearm with the elbow partwnlly flexed The majonty of the fractures
are located at the base of the process and are transverse and complete, the
pull of the tneepy caumng separation and upward displacement  Often
when fractures are eaused by blows the aponcuross 18 not torn and thus
thero 11 comminution although no gross separation of the fragments
Eramnalion  Severe injuries produce ecchymoss and marked swelling
at the pownt of the elbow and often distention of tho elbow joint from &
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hemnrthrosts  With complete fraetures n depresqion 1« palpable hetween
the fragments hecanse the procest 1w displaced upward by the treepy
With commmuted fractures there i« little displacement and erepitus 18
present  When examiming the \ v films of clildren s clbowy the nor
mally ununited epiphveis should not he mistaken for a fmeture

Prognoms  Accurate approximation of the olecranon fragments is fol
towed by bony umon although fibrous union may result from nterpo-ation
of the aponeuroas or uncorrected displacement 1 ven fib ous unton i
strong enough for good function  \ majonty of olecranon fractures are

Fra 134 FractoRe OF THE QLECRANON PROCESA
Tlustrating the effect of musele pull while the elbow is held in flsmon

folloned by a ratisfactors range of motion although arthntic changes in
older persons may cause chronic aching and limited flexion

Treatment  When the fragments are not reparated because the aponeu
roys 18 mtact immobilize the elbow at n nght angle with o aling for four
weeks and encourago early movements  When thoe oleeranon 1s separated
extend the elbow for approxumation of the fragments and immobihize in
this posstion with a molded plaster postenor sphint for eight weeks  (Seo
Ure of plaster of Pans page 50 ) Some surgeons advise operati e repair
for earlior function although mn most instances conser atiye treatment 18
conmdered satisfactory  With fractures of the olecranon 1n persons of
advanced age mmply use a shng and encournge early moiements the
resulting function with fibrous unton 18 satisfacton

Fracturez of the coronold process of the uhn' ‘The coronoid usually
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is brohen by o fail on the outatretched hand, which hyperextends the elbow
This frneture may accompany postenor disloeation at the elbow, in such
mjurnes 1t 18 sheared off by the trochlear surface of the humerus  There 1s
deep pamn 1n the clbow with aggravation upon fledon  Diagnoss usually
18 made by X ray exammation Treat this fracture by immobiltung the
elbow at a nght angle for six weeha I the fragment 1a displaced and mter
feres mith joint motion or if 1t foals to unite and causes chromic pamn it
should be removed

Fio 133 Farcivme or tox OLrceaxoN Proorss
A separation of the fragmenta in the flexed pomtion B tbo fragments have been
appronmated by relaxing the pull of the tneepain the extended position.

Fractures of the head and neck of the radius. Efwlogy The head of
the radius articulates with the ulna 1n rotation and with the capitellum of
the humerus while the elbow 18 flexed  Tho orbieular ligament forme the
jomnt eapsule for the radial head  Tho radius res ol es over the ulna for
nearly a range of 160 degrees to produce pronation and supmation of the
forcarm  In children the cntire epiphyss 18 sepamited or there may be o
fracturc 1 the neck of the radmy  Fracturo n the head of the radus s 2
mther frequent mjury m adults being caused by drreet blown or by indirect
violence as 1n falls upon the outstietched hand  The radiel head may be
split or comminuted and displaced 1 some instances 1t 15 impacted upon
the nock of tho bone There may bo an associated fracture 1n the upper
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portion of theulna  The coronaid, elecranon or eaptellum may be broken,
or there may be a postenor disloention of the ulna

Framnation  The outer horder of the cJbow 19 swollen and tender, nnd
n mam ease< there 1< a hemarthrosis  Rotation of the forearm 14 Jimited
and canecs 503 ore paun, and extreme movements of the elbow joint alxo aro
panful  When the frcture 1w complete the head of the rads cannot be
felt rotating with thexhaft  \ my esxamnation should he routine, stereo
seopic viewr hoing expeelally wseful

Compheations  Manv of there fractures are followed by fibrowis and
eientniein] contracture on account of damage to the surrounding lignment«

Fic 130 CouuvinuTrp FRACTORL Ix HEap or Raprus
Removal of the entire head and neek of the bone 18 indieated

There may ho associated bony njury and occamonnlly the radial nerve 18
s olved

Prognosts  In children these Injuries wsually eause no permanent dis-
ability unless there 19 marked displacement and eonsernatne treatment
produced good results  In adults pun and imitation of forearm rotation
and elbow moyements are common on aecount of the formation of sear
tissuc 1 the orbicular ignment or irregulanty of the mdwl head  Remdunl
deforrmty cnures tmumatie arthntss If displaced or communtited frac
tures arc operated upon carly and exereises are carmed out thoroughly and
soon afterward there will be a ratisfactory result in most instances althou h
lunitation of rotation 1 common  The shortenmg of the radm] side of tfw
forearm eaused by removing the head and neck eluminates the normal
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obliquity in the infertor mdio-ulnar joint, which 1n some cases 1 followed
by chronie aching and weakness 1n the wrist

Treaiment  In chuldren treat fractures in the head or neck of the radus
without displacement by immobilizing the elbow at a rght angle with the
forearm supmated for four weeks  If thero 1s marked displacement manip-
ulation is useless and tho alinement should be corrected by operation but
the head should not bo remot ed

Fre 137 Mryoarris Ossiricans, PRODUCING ANKTLOAIH

Generalized osmfication around the elbow joint which occurred after a fracture
of the head of the radius  This 1s & reault of the oxtcnmve damags to the soft pa.rtl
which secompamed the fracture Note that the radial head has been removed

In adults treat Linear fractures which arc not displaced with a sling heat
and maseage and encourage early easy movements (See Phymotherapy
and motions, page 81 ) When the fragments are dsplaced they cannot
be replaced by mempulation on account of the swelling and depth of the
fracture, and early operation 1s necessary to securc the best result Vo
attempt should be made to replace the fragments as excision 18 the most
satifactory treatment If less than one third of the head 1s broken the
usual practice 18 to leave the remamnder 1f more than thie 18 1n1olved tho
entiro head and upper portian of the neck should be removed
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Follne up treatment Heat and masage are uxcful in reduetng edemn
and hemarthrow 1 xererses for elbon and forearm mot ementa should be
followed thoroughly for several months  Useful forms of occupational
thernpy are zawing for clbow function and working with a screw dnver
and draw kmfe for rotation of the forenrm  After operntion it 18 1mportant
to order carlh motion supplemented by heat nnd masage 1n order to pre
vent the contracture of kear tistie  (See Phviothernpy and motions page
81)

Precautions Do not fail to diagnose thewe fractures on account of tho
abeence of defornuty crepitus and abnormal mobility — Order X\ ray exam
ination routinely after every zevere joint mpun Request an carly con
sultation for evers case i which there 1 displacement  Bemn motions
x roon ax porable on aceount of the extensi e fibroms which usually com
pheates these fractures
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CHAPTER XV
FOREARM BONES

Fractures in the shafts of the forearm bones. Etislogy The forcarm
reries as & support to place the hand 1o varous attitudes  Tho anatomical
features of the two bones are entirely different The ulna large 1n 1ta
upper position 18 the important part of the forearm 1n its articulation
forming the elbow joint It tapers from aboive downward, the lower
portion bemg of relativels minor importanco 1n the construction of the
wrist Joint  In tho lower portion of the forearm the radius 18 the more
wmportant  The purpose of the upper end of the mdius 15 rotation of the
forearm at 1ts lower end 1t becomes larger to form the wnist jomt

Fractures in the ahafts of the forearm bones oceur 1n children and adults
These 1njunes i children usually are due to indirect violence a8 a fall on
the outstretched hand A greenstick fracture mav mvelve either one or
both bones or there may be a trans: erse fracture of both bones about one
wch above the wrist with overlapping of the fragmenta

In ndults frcture i the shaft of one or both bones at the same Jevel 18
caured by direct violence whereas in obhique fracture of both bones at &
different level the cnuse usually 15 severe mdirect violence  When both
bones are broken at the same level the muscle contraction usually caures
angulation or overlapping of the fragments A se\cre mjury near the
clbow mav produce a fracture m the upper third of the ulna asrociated with
disloeation of the upper portion of the radius, this combmation 1s known
as a \lontegma fracture  (See Dhslocations of tho radius )

Eramination In small children mncomplete or greenstick fractures
cause onlv moderate pan and severe mjury mav be indicated only by the
apparent uselessness of the arm (pseudo-paraiyms) \lore seiero green
stick fractures cause swellmg with bowing deformity  The contour of the
mjured forearm should be compared with that of the unmjured forearm
When therc 18 severe pmin without deformuty or crepitus, the pencil
rolling test 18 uscful extreme pomt tenderness under the pencil indicates &
fracture which might not be detected otherwise When the radius alone
18 fracturced there usually 18 displacement but fractures of the ulna alone
seldom are displaced.

In.adults displacement 1s common with severe pain swelling deformity
crepitus and abnormal mobility If only one bone 1s broken the other
bone may act as a splint and prevent groes displacement of the fragments
When both bones are broken usually there » marked displacement and the

10
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Fig 135 Aoxteocta kRacTURE
Fracturs of the upper ahalt af the tdon eombaned with disloeation of the radius
arrows show the duplacing effect af the muecler  Operative reduchion and
fisation usually are necesmary

F1a 180 Grerd-8ricx Trez or Fracturre Covson iy CajLonex

N\ ste tho incompleto lines of fracture, nith typleal anguistion  The bones must be
broken eamplctcfy to corrwet the deformity



172 FOACTURES

contraction of the forearm muscles cauwes ovcrlapping by the distal irag
ments  [hsplacormentdn the upper third of the forearm fs caused by the
action of the biceps and supmator brevas, 1n thesmd third by _the propator
mdu teres and 1n the lower third by the pronator quadratus  Although
JuniEgE totIET o8 and larger \ caeld i3 fiof common in forcarm fractures,
thie poestbility should be kept 1 mund dunng the examination X ray
films ghould be exposed alwayas in exactly snteropostenor and laternd planes,
with the forearm held midway Letween pronation and supination

This is the moat satisfaetory form of immobalisation for Smetorcs in the shaft
of 1be forearm bones and for Colles fractures. A reverse is mado by ovedlapping
pections of one or two plaster bandages and 1s applied 1mmediately to the forearm
befare 1t commonecs to herden

Prognosis It ia more difficult to manage forearm {ractures than many
other fractures on account of their anstomieal features and the importancoe
of complete function  In children the functional results are good regard
less of modernte displacement of the frugments  As umon after greenstich
fractures 18 mostly endosteal there 1s scanty callus formation and re-
fracture 1n common  In adulta poor functional results are common and
raal union is frequently meen  Crors-umon between the forearm bones
couses permancnt loss of rotator movements although overlapping of
both bones without angulation may be followed by a good result both as to
appearance and function  Fractures n the middle and lower thirds of
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the forearm n ndults umte slowly, the average length of immolilization
bemng three months  Delaved unton i cotnmon on aceotnt of the made-
quate sphinting often wved and in sueh instanees late angulntion may occur

Fia 140a 8ioar Tova Sruivt
Tho aswistant should support the limb in the perpendieular position dunng the
applleation of a sugar tong or any other form of splint for frctures 1n the ahaft of
the radius and ulna  Thia position prevents tho displaecment or angulation of the
fragmenta which often ocetirn If the forearm s held honrontally while the fracture
10 being immobilired

Fra 141 Fractumie or Borit Forearu Boves ar THE Baup LeveL
This illustrates the tymenl rotation and eromeng of tho fragments produced by
euntraetion of the supinators
N\on-union is reen mest often after compound fractures but oceamonally
follows simple fractures and may follon open reduction
Treatment  Careful sphnting immediately after the accident may pre-
vent overlapping of the fmgments  Visualize all forearm fractures by



172 FRACTURLS

contraction of the forcarm murcles caurcs overlapping by the distal frag

ments  Diaplascmentan_the upper third of the forenrm js_caused by the
action of the biceps and supinator brevis, 1n the juid thurd by the propator

radu teres ond in the lower third by the pronator quadratus  Although
dimigototheers o and 1ummm fractures,
this posmbihity should be kept 1n mind dunng the examiation . ray

films should be exposed always in exactly anteropostenior and lnteral planes
with the forearm held midway betwcen pronation and supination

Fia 140 Buvaar Towa PrasTeER Brrinr

Thun 1s the most satisfactory form of 1mmobilization for fracturcs in the shaft
of the forvarm bones and for Colles fractures A roverso iy mado by overlapping
sections of onc or two plaster bandages, and 18 applied immediately to the foroarm
before it commonces to harden

Prognons It 15 more difficult to manage forearm fracturces than many
other fractures on account of their anatomical features and the importance
of complete function  In children the funetional results are good regard
less of moderate displacement of the fragments  As union after greenstick
fractures 18 mostly cndosteal there 19 scanty callus formation and re-
fracture 1s common In adults poor functional results are common and
mal-union 18 frequently meen  Crow-union between the forearm bones
causc permanent lows of rotatory movements nlthough overapping of
both bones without angulation may be folloned by & good result both as to
appearance and function  Fractures in the middle and lower thurds of
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and supination with o sugar tong splint, as radieal treatment ix not neees
s for a goex] result

In adults with a fretun of one or both hones 1 good position, apply a
rugar tong plaster splint with the forearm held in o poation midway be
tween pronation and supimation  If the rdinl fragments are in good
pesttion but the ulnar fragments are overlapping do not manipulate be-
cause of the halulity to eause overnding of the radimys and ssmply 1mmo-

Fia 143 Fic 144
Fiar 143 anp 11 Ust or (aLbwEeLL 8 FINGER TraPs

Author s traction frame for reduction of fractures in the shaflts of the fi
bones and for severe fractures of tho wnst  Traction 1a obtained by ndj\.ullunr:.tm

wing nut ahove with eounter traction made by a loop of bandage around the
}’llncr oIf Pnnndufup licd after the rm?lucuon and then the hmb l:nrcmovr:d fmn:lmu
rame nxtead of the arrangement shown small Bteitnmann pins or Kirsch

may be used for skeletal traction and transfision 1n the phmcr r ror wirea

bilize with the rugar tong aplint  When there 18 & fracture 1 the upper
third of the rads above the insertion of the pronator radn teres tho
proumal fragment 15 supinated by the pull of the biceps and supinator
brevie  As this fragment cannot bo controlled the distal fragment must
be brought toit by fully supinating the forearm  In fractures of the radius
below the pronator radi teres the muscle pull 18 equalied although in the
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hoving the X ray filma before you and do not manipulate without anes
themia  Simple fractures with angulation ean be corrected satisfactorily
with local ancsthesin, nlthough the complete relaxation neecssary for
overndmng fractures requircs ether by nhalation or Pentothal sedium
gZven intravenously

With greenstick frnotutes grasp the forearm firmly with both hands and
correct the angulation by sudden firm pressure  Often 1t 18 necessary to
producc & complete fracture 1n order to entirels atraighten the imb  Im
mobilize 1n a sugar tong plaster splint 10 position midway betwcen prona
tion and supination and with the elbow at o nght angle

Directions for applying a awgar tong plaster splin?  Measure the length of the
forearm wnst and hand and make e reverrs twice this length with one or two plaster
of Parls bandages of suitable width  The plaster bandage must be immersed in eool
water and sheuld be dripping wet not wrungout Overlap succesaive lengths of the
bandage rubbing these together smoothly The amslstant should support the limb

Fia 142 Brxostosis or Cross Lwiox Iarvenrtixe RoTtaTion

by grasping tho fingers holding the forearm in tho perpendicular position with the
elbow at & nght angle thus avoiding angulation or displacement of the fragments
Apply the reverse immedintely fitting it carefully and without wrinkles over the
dorsum of the hand and forearm around the back of the elbow and over the palmar
surfnes of the forearm and hand  No padding is required the plaster fitting to the
skin Then apply & gaure bandage loosely to hold tlus sugar tong to the limb
Finally cut off the excess length of the splint at the knuckles and pahnar oreass in
order to permit foll fanetion of the fingers If the limb swells it is easy to open the
sugar tong  (Bee Use of plaster of Pans page §9)

In chuldren with fractures of both bones in the lower portion near the
wnst and oiverlapping manipulation under ether 18 successful iz most
casos 1f porformed within tho first 48 hours  An asmstant must hold the
upper forearm verv firmly  Alake strong traction upon the wnst and at
the same tume produce cxtreme anteror angulation while continuing
traction press firmly upon the lower fragments with the thumbs as the
angulation 18 straightened  If tius form of manipulation fals to correct
the overapping simply immobilize the forearm midway between pronation
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Ten with earls manspulation 1t s impes«able to reduce a vory large
proportion of there fractures  In such instances 1t 13 necersary to deede
whether to be satidficd by ximply immobihzing with good alinement but
with the poseibility of eross unton or at lenst mited rotation, or whether
to advi=e more radicnl treatment which implics komo form of opemtne
precedure with a conmidernble amount of nsh and hospitahization  In
thrs deetaon the age of the patient, hit economiec and industnal status and
the ahnlity of the rurgeon must be taken into consrderntion The forma

Fia 145 CircoLar Praster ror FRaCTURER OF THE FoREARY
‘The plaster extends from the middle of the arm to the hnuokles with the th
and fingers left {reo for movomonts  Circular plaster dressings alwavs :ﬂu—l;.":?:
apened or ‘bivalved 1mmediately aftor appliention to prevent disturbance of
cirealation and to facihtate removal lator

of operative treatment are continuous akoletal traction transfimion with
pns and plaster of Pans and open reduction and internal fixation Finally
1t must be remembered that overlapping fractures of both bones of the
forearm 1n adults arc dsfficult to treat by any method and they are so
important that they require the best poseible care  (For treatment of
compound fractures sco Chapters 11 and 111')

Follow-up treatment Tmmobilite greenstick fructures and other frag
tures 1n children for eight weeks continuing the sugar tong splint through
out this period  In adults with complete fractures in the shaft of ono or
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lower forearm the contraction of the pronator quadratus and of tho inter
oescous membrane tend to dmw the fragments together  Also the mter
oescous space 19 widest when the forearm 1s 1n the midway position  For
thesc reasons the best pomtion of immobihaing fractures in the shafts of
the forenrm bones below the pronator radi tores 18 midway between
pronation and suptnation

With fractures of the ulna alone there 18 Iittle displacement by musele
pull, and the radwus acts ns 2 splint  Immobilization with s sugar tong
splint 18 satisfactory  When fracture in the upper third of the ulna occurs

Fia 1Ha Traxsrxaox ror Forearu FracTuxes
Bueh fracturcs usually cannot be controlled satisfactonly by splinting alone
Traction and counter traction are made on the Kirschner wires which have
inscrted through the lower forearm with the limb suspended in  traotion frame
(see Figs 143 and 144) The limb i removed from tho frame aftor the applieation of
plaster of Paris whieh wncludes the wires

with dislocation of the radius mampulation under anesthesia may be
successful, although most cases require open reduction

In adults with dwsplaced fractures of both forearm bones reduction by
mamipulation should be attempted Complete relaxation under ether or
Pentothal anesthesia 18 necersary  Firm and continuous traction should
be made normally or by means of a frame and after ten munutes of the
{raction 1t may be possible to replaco the fragments  Then a gugar tong
sphint should be applied without removing the imb  (8ce Directions for
applyng & sugar tong plaster sphint page 174 )
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A the maclling of the Timb subsides the first aphint wall be too loo<e for
adequate immotilization, and a gecond aplint should be apphed  After
the remos al of the splinting do not entrust the remainder of the follow up
trentment to a phvsiothernplst or nurse  Activ e movements and exercises
by the patient will not disturh the unton, ns he will atop on account of
pain of the callus 14 stramed  Passive mos ements, produced by romeone
clec, may cause deformity

~J Colles’ fracture  Fliology Colles fracture a common injury in older
adulte 12 a breah m the loner end of the mds wlich is eaused by a fall on

- Fic 147 Fractuee ix ™r Lower Foreanu v Ciinbaoon
r;]..:d;m’?;\‘ eiTte T trrcruees may be revecd Ty T maanihere, o Colice
tho outstretched hand  Practically all of the patienta ge a history of
falling on a shippery pavement or on a wet or pohshed floor ~ The foree of
the mmpact 19 transmitted upward from the carpal bones to the articular
surface of the radis producing a trnnm cree break about threequartors
of an inch above the wnst jont  Whon a typical Colles’ fracture oceurs
the head of the ulna may be considered as o fixed pownt around which the
distal fragment rotates as 1t 15 displaced backward and away from the
ulna  As the lower portion of the radius 18 cancellous many of these
fractures are impacted and frequently there 18 comminution = A sovore
fall may also produce & sprain of the mternal Iateral hgament or o f t
of the styloid process of the ulna reture
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both forearm bones use the sugar tong splint for an average of three
months, although more or less time may be required by the individual case
Order X ruy examinations dunng the period of immobihsation to check on
the position of tho fragments and the state of union  Determne the firm
ness of umon by graspmg the Limb tightly with both hands and making
pressure over the site of fracture with the tips of the thumbe Contmue
fixation until tenderness and movement at the fracture mte have disap-
peared.  Encournge the patient to use the shoulder and hand durning the
entire time the forearm 18 immobilized even 1n performing hight work  In
children reapply the splint at night s an assurance agninst late angulation

Precautions  Study every case carefully being guided by X\ ray films
Never attempt reduetion of a forearm fracture without complete relaxation

Fia 146. Nox Lmox FracTums or THE RapITK
Note the ¢haractenstic eupped appearance of the false joint

under ancsthesta \itrous oxide does not produce sufficient relaxation
Do not fail to consmider the factor of muscle pull as in many cases the
position of the fragments immediately after reduction under anesthema
changes within a few hours Do not attempt to reduce a fracture by the
pressure or tightness of any form of sphnting  \ever use wooden splintx
for forearm fractures os theso do not immobilize the mb securely and
the fragments may sag and unite with deformity  The sphnting should
include the elbow and should not extend beyond the knuchles as full
function of the hand durmg the healing period should bo emphamsed
Do not fail to open the dremmng if the fingers become edematous Contmue
the splinting until the fracture 1 firmly united or even longer to be certain
as removal of the immobihization too soon 18 a common cause of delaved

unton and deformity
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impacted the doral view of the wnst whows n lateral deformuty of addue
t10n on account of the shortening of the rdus  The normanl oblique line
between the two atvloid procerses 12 changed to n tmnmeme line, the
radial stelowd bemng on a lagher Jevel than normal on account of the dig
placement  Pain 14 inereased by attempts to mosve the hand  “There is
extreme tenderness over the distal end of the mdus and alwo over tho
ulnar mde of the wrst  When the fragments are not displneed there s Jess
ewclling and pam and the dingnoqs may depend upon localized hnear
tenderness to prereure wlneh can be deteeted beat by the pencil rolling
test  Crepitus and abnormal mobility eannot be clicited if the fragments

Fra 150 Geir ror 1HE REDUCTION Or A CoLLes FmacTons
The distal fragment is rotated and pressed downward and outward with the thumbs
as counter preseure is made against the proximal fragment with the fingers

are impacted  Colles fracture should be differentiated from sprain or
contusion of the wnst weparntion of the lowcr radial epiphymy and frac
ture or dislocation of the carpal bones X\ my exammation should bo
ordered routmely after cvery senere injury of the wnst Do not ovedook

u fractured reaphoid bone or a dislocation of the semilunar bone when the
\ ras film docs not ahiow a Colles fracture

Complications Chrome aclung and hmitation of motion 1n the wnst

and hand are frequent in older perrons on necount of arthntic changes
Prolonged edema causen fibrosis wath resulting joint contractures Rup-
ture of the mdioulnar ligament eauses chronie subluxation of the head of
the ulna with aching and weakness of the wnst  VMalumon 19 common



Fro 148, Cnamicreristioc Deromary or Cortrs FricTURE
Note the resemblanes of the profile view to the latoral outlino of an inverted dinner
for!

Fio 149 Corres FricTURE
The upper film shoms backward tilting of the distal fragment Lnless this tilting
in corrected thers will be permanent restriction of fleion at the wrist joint, as well a3
deformity The lower shows complete reduction with tho artleular surface
tilted downward and immobilization 1n flewon

Ezamsnation.. The hump i the lateral outline of the wnst resemnbles a
fork turned upaide down and 19 commonly deseribed as the v erted
dinner forh or bayonet deformuty If the fragments are displaced or
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impacted the domal view of the wist whows g lateral defornuty of addue
f10n on nceount of the shortening of the radwe  The normal obhique hne
betneen the two staloid procexeex 1 changed to o tmnsveme line, the
radial etrloid g on & gher level than normal on account of the dis
placcment  Pmn 1 increased by attempts to mosve the hand  “There 15
extreme tenderness over the distal end of the radws and alzo over the
ulnar mde of the wrist  When the fragments arc not duplaced there 15 less
gwoling and pan and the dingnews mav depend upon locahzed linear
tenderness to pressure whieh ean be deteeterd best by the penal rolling
test Croprtus and sbnormal mobility cannot be cheited 1l the fragments

The distal fragment 18 rotated and presacd downward and outsward with the thumbs
as counter pressure is made against the proxumal fragment with the fingera

are impacted  Colles fracturo should Ix differentiated from sprain or
contumon of the wnst xeparation of the Jower radinl epiphyen nnd frae
turo or dislocation of tho earpal hones  \ ray examnntion should bo
ordered routinely after every ey ere njury of the wrist Do not overlook
a fractured scaphoid bone or a dislocation of the semilunar bone when the
\ ray film docs not show & Colles fracture

Complications  Clronic aching and limitation of motion 1n the wrst
and hand are frequent in older perrons an account of arthntie changes
Pralonged edeme enuses fibroais with resulting jont contructures  Rup-
ture of the radioulnar hgnment causes chronie sublusation of the head of
the ulna with acling and weakness of the wrnst  Malunion is common
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and causes an unsightly appearance and mn a majonty of nstances causes
permanent hmitation of function Displacement also produces uneven
nees of the grooyes for the tendons on the dorsum of the radius with conse-
quent functional difficulty Occamonally the median nerve 1 affected
by pressure of the proumal fragment

Prognosts  Complete recovery after Colles fracture dopends mamnly
upon accurate reduction Normal function and freedom from pamn 1n
cases with resmdual deformuty 19 exceptional — Failure to correct postertor
tilting of the distal fragment cruses limitation of flexaon  When there 13
an accompanying fracture of the ulnar styloid the wnst obviously has been

Fia 151 Corrms FractUmm
The first film shons impaction with the normal oblique line between the stylad
rocesses reversed  Unless the normal position of the wnst is corrected there will
lateral deformity and aching 1n tho wrnst. The second film shows tho normal
oblique line between the styloids restored with the fragments 1n proper alinement.

more severely mnjured and the outlook for early recovery without per
manent pain 18 not a8 favorable as with a smpler injury  Persons past
muddle age have a decided tendenoy to stiffnees of the wrist and hand and
of the shoulder on account of traumatic arthntis due to the fall and the
subscquent immobilixation  Recovery after comminuted fractures of the
lower end of the radius extending into the wnst jownt 18 slow and per
manent imitation of motion on sccount of adhesons and eapsular contrac
ture 18 common The average Colles fracture umtes completely m exght
wecks although there usually 18 weaknesa in the limb for several weeks

longer
Treatmeni. Reduce displaced fractures without delay usng local or
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genernl anesthesia Tho prineipal features of reduction are disimpaction
ot loocening the fragments if ympacted, trnetion, rotation of the distal
fragment mto the pronated poition s pressure 18 made towurd the ulnar
ade of the wnst, and finally flexion of the wrist  Iold tho forenrm pro-
nated nerosa your hnee and with a short grip on the lower {rngment com

pletely dizengagot by traction combined with pressure into hvperextension

Then press and rotate the distal fragment downward and outward townrd
the ulna with the thumbs, and at the snme time carry the wrist mnto flexion

O

FORLALR wanp 1

&,

— == 3
'~
\Q 4

Fia 152. Dracmax RerREsENTING REDUCTION OF COLLES ancrma‘/n

1 typical displacement 2 fragments matnlized or d
sion 3, traction and counter traction. 4 flovion :r:d :]i::m&:‘tc;} 1) § rlc}(cn
ment into the downand out position e cistal frag

to correet the postenor dwplacement of tho distal frmgment With
ordinary fractures there 18 little tendency_for the dwsplacement to recur
after reduction has been necomplished LI’u]poto the forearm carefull
companng 1ts outline and motements with the other forenrm and bm’
certamn that all dixplacement has been corrected Loy o strmight ob; mt[
as a wooden xplint, on the dorsum of the forearm and wnst ns a tmﬂ;‘:
reduetion  The normal relationship of the styloid processes should ™
be found restored  Chech the reduction by immediate \ cxu.rmnatuo“
and 1f there is any remamnng displacement repeat the muuxi;ulnﬂon o
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Immobihze Colles’ fractures m the position of promation moderate
palmar flexion and ulnar deviation with a sugnr tong splint  (See direc
tions for applving a rugar tong plaster splint page 174) As complete
movement of the fingers should beo preserved no form of splint should
extend beyond the palmar crease  If the fragments have not been dis
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Fia 153 SEviRE FricTORES AROVE THE W mIsT

Reduced by traction in author s frame using Caldwell s finger traps  (8eo Figs
143 and 144)

Fra 15 Tur Prorcr Usk or x Swa
The fin point to the shoulder \oto the extra fold in the aling, which elevates
the forearm and thua relioves edema of the hand (after Page and Bristow)

placed or if they are impacted with good position ths posttion should not
be used tho wnst bemng immobihized in slight hyporextenmon on a coch up
splint

Follow-tp treatment  Keep the patient under daily observation for the
first weel  Tho splint should fit snugly but the bandage should not be so
tight as to constnct the crculation  Prevent swelling of the hand by
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placing the hand at o higher les ¢of than the elbow, shortening the sling under
the wnst with safety pins  Insist upon frequent and complete function of
the hand during the entire period of immobilization In persons of middle
age and older do not overlook the progresase stiffncss of the shoulder
which mav occur after an injurs and by holding the arm in a Aling and
gve abdyction and rotafion exerciset to prey ent this  Contmue the
splinting for four weeks when the fracture is tran<ieree but immobilize
for six weehs when there 18 comminution  Then preseribo exerclewes as
squeenng a sponge, turning a door knob, washing dizhes, wnnging o towel

Fra 165 Exercise ror Livitep MoTtiows or Waist Forrary anp Iann

Wnoging a tonel 15 & practical and effective cxereise during convalescenco from
fraetures of the upper llmb\

Fia 156 Two-8trar WaisTLET
Thia | uscful dunng convaleacenee from fractures aboat the wnst  The loop arcund
the thumb provents tho wnstlet from shipping upward

and carpentry A two-strap leather wrist band may be wom for a few
weeks to support the weak ligaments of the wriat during heavy work
Precanions Do not depend upon the presence of gross deformity for
dingnoeis as palpation 18 not dependable on account of the extenst o
snclling which oceurs after such injunies Mamipulato without delay and
never wait for swelling to subside N\ecver moke & dingnoms of sprain
unlers the \ ray cxamination 18 negative to fructure Do not hemtate
to break up the impaction of a Colles fracture if the pomtion of the frag
ments 18 unsatifactory , ns these fractures always unite within a short time
Be certam to contpletely correet the poesterior tilting of the distal fragment
as farlure to do #o results in permanent restriction of flexion at the wrat
Whatever form of gplinting 18 used should permit free motements of tho
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thumb and fingers  Insmist upon full movements of the shoulder, elbow,
thumb and fingers throughout the course of treatment As chrome
arthntis 18 frequent after middle life nes er immobilize Colles fractures in
older persons 1n the attitude of extreme palmar flexon because of the
deformuty and stiffnets in the hand which frequently followa sphnting m
such a position Do not “turn over the case to a phymotherapist for
follow up carc after removal of the splint or sugar tong as injudicious
manipulation may disturb the union and produce deformity  If any other
physothermpv beside that which the patient follows out at homo 1 neces-
rary 1t should be given under the personal supervision of the doctor
Reversed Colles’ (Smith’s) fracture. This term 18 used to designate
an unusual condition 1n which the distal fragment 18 displaced anterorly
the relative pomition of the fragments being directly opposmte that of the

Fra 157 RevemseED CoLres (SBuitn s) FricTuRE
The dwtal frmgmont 18 duplaced anteriorly 1n the opposite direction to that of
Colles fracturo

ordinary Colles fracture TReduce thws fracture by traction and pressure
upon the fragments as the wnst 11 dorsiflexed  After mampulation 1m
mobilize the wnst in moderate dormiflexion with a plaster splint or cireular
plaster dremsing  (See Directions for applying a sugar tong plaster splint
pago 174) The same follow up treatment 15 indicated as for Colles
fracture

Comminuted fractures of the distal end of the radius. Theso 1njurics
are caused by severe violence and the fragments usually are dwplaced
m scieral dircctions  In addition the ulnar styloid usually 1a broken
There also may be & fracture or dialocation in the carpus It 13 not alwavs
possible to reduce theac fractures completely although the wnst jomt 18
volved and accurate repomtion 18 mmportant for good functional results
Extensrve injury to the soft trasuea produces many adhesions

These fractures should be treated by tretion and pressure to mold the
fragments with complete relaxation under anesthesia, and for this traction
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Caldwoll & finger trap< arce uscful — Sheletal traction w ith a kireehner ware
or small Stemnmann pin may be ratifactons, and n xome inatances 1t 14
advirable to sncorporate the Iurechner wire in plaster of Pans for tranx
fiion 1t may be necesman to mntroduce a second Kimchner wire through
the alecranon proces for this purpose  Ocensionally 1t 14 advizable to
operate for replacement or removal of fragments Such fractures should
be immobilized with a plaster sugar tong splint 1n a <trmight pesition, not

&

Fia 158 CHAUFFEUR & FRACTURE
The wnst was struck by a erank handlo due to motor ‘back fire  The line of

fracture extends through tho hase of the radius  Thoro slso is o fracture of the
stylmd process of the ulna - The fragmonts seldom aro displaced

hins , Fra 150 AwTERIOR PrasTER SrLmer
n ia satisfactory for minor fractures of the forearm but d
suffieiently for displaced {ructum-u ocs not immobilizo

in palmar flexion on account of the hmitation of

the clbow should be ncluded to prevent mtatx?gt:zl;nt;:c}"::r;;:mm'trcl‘jc
thumb and fingers should be left free for activity  After eight weeks n
long courre of phymothiernpy including heat massage and exercizes 18
necessary  on account of the extenmye adhemons and contractures which
form  In moxt casen a good range of painlers motion finally can bo secured

by repeated mampulat
therapy pulations under anesthesin combined with other phymo-



188 FRACTURES

Barton’s fracture. This fracture at the lower end of the radius extends
obliquely and posteriorly mnto the wrist jouit with shght postenor dis-
placement of the distal fragment Reduce the displacement by pressure
upon the distal fragment with the thumbs as the wnst 13 carred into acute
fleaon and ulnar deviation  Use the same Immobilization and follow-up
treatment as for Colles’ fracture

Separation of the lower radial epiphysls. E#ology The lower epiphy
sis of the rachus 18 occamonally separnted and displaced by a severe fall

F1g 160 Errravanat FRACTURE OF THR RiDIUB

The soparation and posterlor displseement of the epiphyms of the radius
adolescent is analogous to Colles frasture in an adult %hom is no lateral du-
placement.

upon the outstretched hand This condition 1n adolescents 18 analogous
to Colles fracture in adults

Ezaminalion  The posterior displacement produces a defornuty which
resembles that of Colles fracture Moderate force merely loosens the
epiphyms caumng only tenderness and swellmg the ste of mjury may be
determined by rolling & pencil over the lower end of the forearm Bevere
violence produces complete postertor displacement of the epiphyms with
resulting abnormel mobility and a soft rubbing crepitatian X ray
examination should be routine after every aes ere mjury of tho wrist
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Extreme
Patmarflexion

Fia 161 Seramatiox ormiie Ravrar Eptraysrs

1 dor displacement B reduetion by traction and oxtreme palmar
Ec;\:);mrnr:‘ir D[:lnul:ll- of Pars dressing should bo applied to malntain the

acately fleacd position

e ="

Fio 162 8rxaix FRACTURE AT T8HE WrieT

Thers s an uvulnon of the styloid process of the ulna Tlm-ep:nt\ou of the atylold
is duo to a sovere aprain or tearing of the ligaments

Prognoms Severo Injury of the epiphysis may couse dsturbance n
growtl of the radua Vost cares recover in six wecks  Immobilization
n the extremely flexed position does not cause permanent stiffness
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Treatment  Unlers manipulated without delay tho carly formation of
callus will prevent reduction  General aneathean 1 preferablo to local
anesthesin.  Ilold tho forcarm pronated and make traction upon the
wnst pressing firmly on the opiphyma with the thumbs as the wnst 1s
hyperflexed Immobilize the wnst i hyperflevion with a suger tong
plaster ephint  (Sce Directiona for applying o sugnr tong plaster splint
page 174)

Follow-up treatment  Continue the ynmobilization 1n plaster for mx
weeks then prescribe exererses 29 rqueesing o wet aponge and wnnging a
towol

Precautions Correel the displacement of the piphysis by extreme
fleaen  Always uso plaster of Pans for this injun a3 wooden splints
cannot fit  Repeated attempts at reduction traumatize the epiphysis and
may arrcst the growth of the mdius

Fractures of the stylold processes. Etfwology These minor fracturces
may nccompany sprons of the wrist (sprain fractures)  Fraeture of the
styloid process of the ulna sometimes occurs with Colles fracture

Ezamination Isolated froctures causc moderate pamn and disabihty
at the wnst Thero 18 marked swelling and local tenderness, without
deformity  The dingnosis 18 usually mado by \ my esamination

Treaiment Immobilise the wrst in alight dorsiflenion with a sugar
tong splint  (Sce Dircctions for applying a sugar tong plaster sphint
page 174 ) Removoe the splint after four weeks and order support by &
two-strap leather wrstband for aeveral wechs longer If the brokenm
styloid process of the ulna fais to unite thore may be chronic pain which 1s
rehot ed only by excision of the fragment
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CHAPTFR \VI
BONES OF WRIST AND HAND

Fractures of the carpal bones. Fhalogy The bones of the wnst jont
are reldom fractured as they aro small and compaet and artieulato together
freech  As the earpal bones have a seanty blood supply and o great
extent of their suface 18 cartilaginous unton is neeeanly sloner than m
mo<t other bones  Fracture of the reaphoid (navicular bone) 14 the moat
common heing cauzed by a fall on the outstrotehed hand  Tlus fracture
not nfrequently 19 accompamed by dwlocation of the semilunar bone
Fractures of the tmpenium are frequently impacted, and are eaured by
force transmitted through the first metacarpal bone from sex ere punching
blows on the thumb  Multiple fractures of the carpal bones are cansed by
scvere crushing injuncs

Eramination In ciery painful dissbihty of the wnst even without
deformuty  the possbilits of a fracture always should be conmdered
\Many of the cases are misdingnosed o8 sprams  With fractures of the
seaphoid bone the normal deprersion of the anatomical snuff box 18 ob-
literated by sneclling and there 1 tenderness on deep pressure at this
pomnt and extreme moyements of the wrnist produce sovere pain  With
fractures of the trapemum motion of the thumb 15 limited and pawnful
1t 18 important to order \ ray cxarmnation after all acyere mnjunes of the
wnst as many fractures are recognuzed only by this routme  In question
able cares & thorough examination of both wrists should be obtamed, as
otherwiso & congemtal division of o bono may be dingnosed as a fracture

Prognosir Fractures of the carpal bones umte slowly and require
prolonged 1mmobthzation as thewr reanty blood supply 18 mterrupted
Fractures through the tuberouity of the seaphoid always unito and most
fractures through its neck umte although a cobsiderable proportion of
linear fractures extending acrosy the bady of the bone fail to unite  Ab-
rorption or areptic necrosia with the devclopment of trnumatis arthritis 1s
frequently seen after fractures of the scaphoid espeenlly those which
hay o been unrecognized or hat o not had prolonged immobilization  Like-
wine comminuted fractures enuse permanent aching nnd weakness 1n the
grasping power of the hand on account of arthntic changes  Uncorrected
impaction deformity of tho trapemum 18 followed by permanent pain and
restriction of alxluction 1n the thumb

Treatment  For fractures without displaccment immobilize the whst m
radial deviation and moderately extended in a crreular plaster of Pans
101
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dressiug extending from the elbow to tho palmar crease The thumb
should be included and held abducted m the plaster  (Sce Uso of plaster

Fia 163 Fractume or 1uE Bcarmorp (Mhamicorax) Bowe

Fia 16f FrioToRE OF BoarHOID Wit DIsLOCATION OF BrurLowan Bowe
Duslocation of the semilunar bone 14 an oceamenal complication

of Pans page 59) When the fragments are displaced, grve ancsthesia
and reduce by molding with the thumbs and fingers while an asistant
carnes the wnst back and forth from hyperextenson to flexion Im
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Fig 165 FuacTrRE oF ne Scarnoip Bost InuoBiLized ix 1 astra or Panis
This cast holds the wrist in dormifleion and radial deviation and includes the

thumb  The pleater exterds from the hhuekles to the upper portien of the forearm
and should be opened or  bivalved immediately after hardening for salety

Fia 160 Kriwahicx s
The typieal fi tation of the il

bone from trauma
be mistaken for fracture tie csteitls must not

Dingase

mobihize the wnst immediately mn the cwreular plaster of Pariy cast  If
there 18 an assomated Colles fracture with displacement mmobulize 1n tho
position for that fracture  For fractures of the trapexium or other bones
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use a arcular plaster of Pans drersing mamtaining the wnst m alight
hyperextension permutting full motions of the fingers

Follow-up treatmeni. Change the plaster monthly and on these ocea
sions order chech up A ray examinntions  Continue the inmobilization of
scaphoid fractures with an unpedded ctreular cast for at least four months,
or until X rav cxammation shows union  After the first two months s
leather gauntlet reenforced with metal strips may bo used instead of the
plastor  For delayed umon an cven longer penod of immobilisation m
plaster mav be effectine although some enres procced to non umon  Tor
non union, which causes disability due to pain and weskness tho most
antisfactory treatment 1s a bone graft operation  Lacimon of the frag
ments for non-umon leaves a decidedly weahened wrist, and 18 not advis-
able except when the fragments are decidedly abcorbed  For the pain and
wenkness after multiple fractures of the carpal bones a graft or arthrodens
opoeration may be necessary

Fio 107 Leamiex ‘GAUNTLET BTirFrEXED Wit A Brrie or METAL
This is usoful for immobilizing the wnst after fairly irm umon has been obtained
by immobilization with plaster of Paris

Precautions  Order \ ray cxammation after all sovere imunes of the
wnst mnce man) carpal fractures are mrxdingnosed as sprains on account
of the absence of deformuty  If pam continues after an mjury to tho wnst
with negntive \ ray findings order another \ ray examination asin many
instances a fracture hne will be evident later after absorption has oceurred
Always use arcular plaster m order to mamtam close apposition of the
fragments  Abeorption of the scaphoid from wmsuffieient immobilisation
18 common therefore prolonged fixation 18 1mportant and must be con
tinued untill \ rmy cxamination dunonstrates bony umen or non-union

Fractures of the metacarpal bones. Efiodogy The hones of the hand
are superficinl and fractures occur frequently cupectally in industry The
first second and fifth metacarpals arc more commonly nvolved than the
others on aceount of their expored poaition  The weakest portion of the
metacarpal bones 1» 1n the neck near the knuckle  Mest of the fracturea
near the knuckles are eansed by punch blows which produce firm 1mpae-
won Bennett s fracture actually 13 a fracture-diloention at the base of
tho first metacarpal bone caused by a blow on the end of the thumb which
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dmve< the metacarpal nginst the trpesmm 1 metures in the shaft of
the metacarpals mayv I obhque, trpsvene or comminuted  Multiple
fractures of the mctacarpal bones are the result of direet violeneo ns severe
crusling injunes, and often are compound

Fio 188 Bexwetr s Frectore  Fracture Distocation At Dase or e Tuous
The sccond film shows reduction by skeletal traction wath Kimchner wire in tho
distal phalanx with o banjo splint

\ a %
Fio 109 Fractome or Miracarearn Bo
Fractures in the shalt usunlly have an adduetion or ﬁgx?urn’{]lc[}j:r;ﬂ

be reduced by abduction or eat ty and must
tion 1n n plaster amea rextension  The most satisfactory form of ymmobilizn

Framinatton  There s cdema and loealized tenderners with merease
of pain Iy movements of the finger  Vain from tapping upon the knucklo
or end of the finger 14 0 dependable mgn of fracture  Displacement and
defornuty arc common, usually consisting of posterior angulation with the
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metacarpal head inchined tonard the palm becauss of the pull of the
interomscous muscle  With impected fractures near the knuchles these
s1gns mav be abeent diagnomn beng made upon the history of a punchng
blow with soreness and deformity  This deformty may be appareat only
as tho hand 1s olenched when the usual promineneo of the affected knuchle
1 absent  The \ my appearance of Bennott’s frocture shona the base of
the metacarpal bone displaced dorsally over the trapesium, a small frag
ment remaining attached to the wntact portion of tho hgaments In all
doubtful casos tho pencd rolling test may detect the pomt tendermness
charactenstic of fractures and N\ rny examination slways should be
ordered

Prognosts  The motacarpal bones unite withi six wechs, and 1n most
mstanees there 19 no permanent trouble providing the fracture has been
reduced  Fractures oxtendiung mto the metacarpophalangeal joint result

SPLINT

TR T I T

Fra 170 Inerreorive Sruintovg
The tonguo blade does not contral the fracture as it is 100 short and does not 8t the
sontour of the hand

in & permanent enlargement of the hnuckle often with lnmtation of flexon
The violent force which 1 required for multiple fractures of the hand also
produces sovero mjury to the tendons and jomnts, and often 19 followod by
unpaired function  Uncorreeted deformity of a pupeh fracture near
the knuckle causes pan and Limited flexion  Bennett's fracturo couses
chronie aching and permanent bmrtation of motion unles completely
reduced and held reduced until the bone and ligamonts hay e healed

Treatment  Immobilizo fractures in the shaft of the metacarpal bone
of the thumb m the abducted pomtion with a plaster of Paris spica. The
base of tho thumb should be well padded. (Bce Use of plaster of Pans,
page 59 ) Manipulato fractures with angulation under local or general
anesthesia and epply & plaster spica to maintain abduction

Treat Bennetts fracture by traction and abduction on the thumb
combined with local pressure  Local or genernl aneathesia may bo used
Lay & prece af felt over the base of the thumb for padding and then apply
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a plaster apiea with the thumb'held in wide alxluction, molding the plaster
enugly over the fracture  If X\ may examination after applieation of the
plaster khows reeidual displacement, nsert a Tarschner wire or needlo

Fra 171 Booar Towa Beuxr For MrricirraL Fractones
The plaster bandage should be immersed in cool water to prevent rapid sotting
The plaster splint is applicd directly to the skin. The upper two-thinds of the
splint may be cut off alter two weeks

Fio 172 Bawso Britwr yor FriorURES Or METACARPALS AND PHALANGES

A loop of heavy wirs has been incorporated in the plaster of Pard
the finger is obtalned with cellulose acotato glue T&:ﬂgqu m?nd:: ::g:nlhrﬂgb?:
bqndﬂnt 10 pcﬂmlqzll_:é {i:]zu:_:l\lﬂi\ by bend]n:t tl»g I‘)’c"c dW‘han tractlon on more than
one fingeris e wire loop must cxten Ordl
skeletal traction is mors satisfmotory than the s nmtjrnilt]lﬂo;num hand nanly

through the distal phalanx and make continuous traction wn abduction
with a loop of wire incorporated in the plaster  (See Traction page 67 )

Fractures n the nech of the metacarpal bones to the fingers may bo
impacted without nngulation and if so no 1mmobilisation 1 required
When therc 19 angulation the metacarpal hend 18 displaced toward the
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palm Break up the impaction under general anestheams, grasping the
knuckle firmly with the hands Tho impaction from a blow often 18 so
firm that 1t may be necessary to pad the hand well with felt end use a
Thomas wrench or clamp m order to dsimpact 1t Then apply an un
padded antenor and posterior plaster sphint extending from the middle of
the forearm to at least the proxamal interphalangeal joint of the finger
Mold the plaster ns 1t hardens to hold the metacarpal head 1n ahnement
with the shaft

Fia 178 FracTumrxs or ALL THE METi04rPAL Bomes
There was normal function four months after open reduction

Linear fractures 1n the shaft of the metacarpal bones without displace-
ment may be treated with a posterior sphint of wood or plaster In order
to immobilize adequately this should extend from above the wnst to the
proximal interphalangesal jont of the finger Completo fractures have o
charactenstic palmar angulation on account of the pull of the interosscous
muscle In order to overcome this pull apply an unpadded antenor and
posterior splint, which should extend from the lower forearm to the prou
mel mterphalangeal jomt of the finger 2s 1t hardens the plaster should
be molded to hold the fragments in proper almement Immobilize com
mmuted obliquo fractures n tho sume manner  For treatmant of com
pound fractures see Chapter ITT
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Obhque and comnunuted frnetures may require continuous traction 1n
a bano splint  Jor thi purpose appls & eellulose ncetate dreraing to
the finger, or wxert o lurvchuer wire through the phalanx  Apply a well
padded errcular plaster of Pans drewsing to the forcarm and wnst and
mncarporate n plece of telegraph wire or coat hanger wire on cach side of
1t to form a Joop bevond the ond of the fingers  Then fasten a rubber

Fia 174 FracTome or 4 METacanraL Bowe

Unless tho palmar displacement of the metacarpal head is corrected thero will be
permanent deformity with weakneas in the hand and paimn upon grasping tools

band ta the finger and the wire loop for continuous traction the pull 18
casly regulated by bendmg the wire loop

Follow-up treatment  There 1A no unn erral stock sphint for metacarpal
fractures  The most satisfnctory form of immobilization 18 an unpadded
plaster of Pans splint which ean bo used for any pomtion  Begin the
application of heat and light mowkage on the entiro hand eary, being eare-
ful to prevent any movement at the fracture by heeping the hand on the
sphnt  After immobihization for an avernge of four wecks encournge
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exercises ns squeenng o sponge wrninging a towel and light carpentry
Fibross resulting from prolonged edema and infection must be treated by
thorough and prolonged phymotherapy  (See Phvmiotherapy and motions
page 81)

Fia 176 CormmecTioxora Puxem Fmactume
Thls fracture ulmllj 1¢ tightly 1mpacted from the severe blow which caused it
and mt?\.urtl a firm hold and sudden twist with a weaver s elamp (Murray s method)
The soft tissues must be protected with felt padding.

s

nterosssous muscle

Fio 178 FrACTURE OF METACARPAL Bave
A the typreal displacement 18 caused by pull of the interoasecos muscle B
the cffect of musels pull is controlled ben{;y the appheation of er of Pans.

‘The plaster 18 molded as it hardens the points where pressure should be made being
indicated by the arrows

Precautions  Immobilize these cases for sereral weeks until there 19 no
further tenderness or movement at the mte of fracture, ns malunion mav
result 1f spimting 18 removed before union occurs  Check the pomtion
of the fragmentr by \ m) ewamnations dunng the follow-up penod
Active movements by the patient arc Lelpful for resdunl weakness and
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Lmtation of motion m the fingers, bul paxayc moiements may delay
unlon and produce angulation

Fractures of the phalanges. Flwology 1 rmctures of the distal phalanx
are common and usunlly are caured by blows from tools or by crushng
injunce, and thus many of thero are compound A blow upon the end
of the finger may produce n aprain fracture (“Dbaschall finger” or “drop
finger ) or a frcture-didlocation

A Interesseeus muscle

S
e

B Z

Fra 177 FracTure 1¥ BEarT or Proxmiiurn PaiLanx

A typical antenor angulation caused l‘z 1ntorosscous musclo B reduction by full
x100

Fractures of the middle phalanx usually are produced by direct mjurics
Aost of them are transverso and apgulated
. Fruct‘urcs of tho provimel phalanx usually are due to direct 1njurv, the
raumantism caumng the fracture also mnjures overl t
e ying tendons and ad

Eramination  With cruslung wnjuries of the distal

phalanx the t

of the finger 15 extremely gwollen and peunful and often there1sa homnton:fx)
under the nail  \lany of these mjunes aro compound with extensne
laceration of the soft structures  Crepitus pomnt tenderness and abnormal
mobility are charactenistic mgns of fractures 1 the ghaft of o phalan,
Sprun fractures at the distal mterphalangeal jont with avulsmon of th‘L
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extensor tendon produce o moderate fleaon defornuty end soluntary
extenmon of the fingor is impossible  Fracture-dislocations at the wter
phalangenl joints have the typieal appearance of dislocations ™\
examination should he ordered after all Aevere injunes of the fingers

|
. f—\\,.t‘:«, 7]

.

Fra 178 Praster Bruwr ror Frexep Posimion or Finaer

A small plaster reverso is applied whilo dripping wot being cut with sciseors to fit
and molded snugly to tho finger before it commenees to sot

Fia 170 Erirnysesn FRACTURE OF A PHALANX
Troated by manipulation and immolnlization in flonion

Prognozis  Regardless of competent and prolonged treatment mnny
finger fractures aro followed byjchronic pam and local dsabihty —Per
mstent edema and 1nfection eause fibroms which results 1o limitation of
motion  Stiffness and pains 1 neighboring joints are common on account
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of the accompanving damage to the shin, tendons and ligaments  Frac
tures extending nto jomtx with damage to the eapsular hgaments aro
followed In thichening and often there 1 permancnt hiimitation of motion
Union with angulation cnus= permanent diabilty  \hetreated *“haxe-

Fia 199 (ouursurrp FractunLs or TiHE Fixarms

These {ractures extending into the joints usunlly arc followed by hioutatlon of

mu:;cnwn! on aecount of the necrmpanying damage to the capsular ligaments and
tendons

el

Fia 181 FnaoTuma F XTENDING INTO Jo1NT
The secompanying damage to the soft tissuca produces enlargemont of the joint
with tendernesa and limitation of motion

ball fingers * have & permanent fleaion deformity — Alany compound frac
tures arc followed by infection with resulting osteomy ehtis delayed union
and ankyloms  In most cares oseeous union 1s not evident in the \ oy

films for seteral wecks although enllus generally beeo
fma for & mes furly firm
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Treatment The importance of careful treatment of these fractures
cannot be over-emphasized, as perfect function of the fingers 18 essential
to all persons  Tho common disregard for attention to details in treat
ment of these cozen 18 due to their being conmdered minor injuries, although

Fiag 182 Printer 8rroa or Fvare
This 18 & satisfactory method of immecbilizing fractures of a metacarpal bonc or
phalany, as any position ean bo maintained

Fia 183 Courouwn Coanawurep Frictume or rtRE Fmvaer

This was caused by & crushing blow  Infection and fibrosis resulted in a staff finger
with permanent disability

the permanent disabilities, which follow are of major econormie importance
The mam pnnciple of reduction 18 to bnog and hold the distal fragment
1n abnement with the proumal fragment.

For fractures of the tufted portion of the distal phalanx evacuate the
hematoma under the nail if present and apply a padded bandage to pro-
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teet the end of the finger  Tmmolulize fractures of the shaft of the bone
with a hairpin =phnt, or apply a plaster of Pans ‘tlumble”  Occamonally
1t 17 neceseany to correet angulation

Spram fractures of the upper end of the distal phalans (“baschall
finger”") produce a decided fledon deformuty at the distal joint  The
bom attachment of the extensor tendon 14 torn off the phalanx, so that
the fievor profundus bends the finger wathout rewiatance  Treat these

AT

Fia 184 Dmor-Fmvore or  BasepalL Frvarr

A note that the bony attachment of the extensor tendon to the distal phal
has been torn off permitting tho typieal fleuon deformity to occur B, :url:ec(:)nnf
Hyperextenmon of the finger relaxes the extensor tendon and permuts ita bony at
tae nt to unite 1n the normal pomtion C splint of malleable metal which s

useful for maintaining hyperextenmon of the finger
by applying a hy perextenmon splint made of sheet metal or h
yperextend
the jomnt with a tonguo blado combined with a tringulsr block of felt
Immobilize the finger 1n this position for mx neehs
Fractures of the middle phalanx usyally coxtend across the m
1d-shaft
and arc angulated  If tho fracturc 13 dustal to tho msertion of the floxor
sublimus tendon there is palmar angulation, if 1t 18 provimal to the in
rertion of this tendon thero 18 dorral angulation  When there 18 no angu
lation apply a bent wire Aplint or a eircular plaster of Pans dremung to
mamntam shght flexion  Correct palmar angulation under local anesthesia,
)
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and apply the wire sphnt or plaster of Pans  Correct dorasl angulation
by strapping the finger to & tongue blade or u<e plaster of Pans. Order
X\ ray examination after the application of the dreamng and change the
position if there 18 remaiming angulation

Fractures of the proximal pholanx usually are angulated toward the
palm  The interoareous musele draws the proximal fragment toward the
palm and the lumbncal displaces the end of the distal fragment doreally
Apply antenor and postenor unpadded plaster of Pans splints os for frac
tures of the metacarpal bones, or use a small plester of Pans bandage
Always check the position by \ roy ecxamination and alter the dressmng
1f necersary

A wet stnp of plastor 1s applied, and Is molded into the demred shape as it hardens

Treat commnuted fractures and fractures extending mto jomts by
immobilization m ahight flecon  Traction with a Kirschner wire dmien
through the terminal phalanx may be necossary  (Sco Fractures of the
motacarpal bones )

Compound fractures of tho fingers need an immediate debrnidement.
\fany compound fractures require skeletal traction through the distal
phalanx.  (For treatment of compound fractures sce Chapter IIT)

If nfection develops use warm bone aeid compresses dunng the acute
stage and immobilise the finger n alight flexton Treat chronic osteo-
myehtis of the phalanges conscrvatively as in most instancos healing
occurn without the necesmity of removing the bone or amputation

Follow-up treatment  There 15 no rule for the length of ymmobilimtion



NONER OF THE WRIBT A\D HAND 207

although most sumple finger fractures unite firmls enough for return to
average work within four weeks  In many instances the patient ean
continue nt work without dusalnhity while the finger 18 immobihzed  Give
heat and marsage carly s prolonged edema enurcs fibrows and imitation
of motion  After the period of sphinting the entire hand should be exer
ered twice dahy while it is immersed in warm water  Parrafine baths
aro excellent for pam and atiffnces 1 the hand  Fncourage early uxe of
the fingers by handiwork squeenng a sponge wnnging o towel and car
pentry  (See Phyvmotherapy and restoration of function, page 81) The
Thilo glove 15 helpful for gnining flexion n stiff fingers  In some instances
the operation of eapsutlotomy 1n which the contracted postenor ligament
of the yjoint 1= divided, w helpful for permatent hiitation of flexion
Precantions  These reemingly tnvial injunes are important and require
careful and penastent treatment  Fiery fracture of a fingor should he
treated as carefully and as permstently as a fracture of the femur  Usre

Elastic Tapes sewn 10
tinge tipd of glove

Fia 188 TmiLo Quove
‘Thisis helpful in atretehing oxtension contractures of the fingers

the hy perextension position for all  drop-finger’ fractures Do an imme-
diato debndement for compound fractures of the hand  Never amputato
or resect for ostcomyehitis ns consery atiy o treatment although prolonged
will save a finger  DPersistent and thorough follow up caro 18 essential 1n
the prevention of contractures and restoration of function

If phymo-
thernpy aggrasates tho pan it should bo stopped

REFERENCES
Brm(l;el;:: )meTnumntic Osteoporosis of the Carpal Bones Ann Burg 100 553
(‘Av; l-('h]'-;1 )anmm with Referenee to the Navicular Bone Arch Surg 40
Haooanr G E. Traction Treatment of Fin
o ik § 8 et T ol
parg 18 708 O mal Pllanges (of the Fingers) J Bone & Joint
B LT L o e
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and apply the wire splnt or plaster of Pars  Correct dorsal angulation
by strapping the finger to a tongue blade or usc plaster of Pans  Order
X ray examunation after the application of the dressing, and change the
posttion 1f thero 18 remaiming angulation

Fractures of the proximal phalanx usually arc angulated toward the
palm  The interosseous musclo draws the proximal fragment {oward the
palm and the lumbncal displaces the end of the distal fragment dorsally
Apply antenor and posterior unpadded plaster of Pans aplmts as for frac
tures of the metacarpal bones or use & small plaster of Pans bandage
Alwayn chock the position by X ray examination and alter the dressing
1f pecersary

Fia 185 PrasTsx ‘THIWBLE ror FracTUmrs or DisTiL PRALANT
A wet strip of plaster 18 applied, and 1 molded nto the demred shape as it hardens

Treat commmuted fractures and fractures extending mto jownts by
immobiisation n slight flexion  Traction with a Kimschner wire dmven
through the terminal phalanx may be neccasary  (8ee Fractures of the
motacarpal bones )

Clompound fractures of the fingors need an 1mmediate debridement
Many compound fractures require akeletal traction through the distal
phalanx. (For treatment of compound fraotures see Chapter IIT)

If infection develops use warm bone acid compresses during the acute
stage and immobilise the finger 1 shight flexton  Treat chronic osteo-
myelitis of the phalanges conservatively as in most instances healing
oceurs without the necesmty of removing the bone or amputation

Follow-up treatment  There 18 no rule for the length of immobilization



CHAPTFR \VII
FEMUR

Fractures of the femur are considered under the follow ing clasmfication
(1) reparation of the upper epiphyms  (2) fractures 1n the nech of the
femur (3) imntertrochantenc fractures, (4) isolated fracturcs of the tro-
chanters  (5) fractures n the shaft

Separation of the upper eplphysis of the femur  Elology  The upper
femoral epiphveis fits on the neck of the femur as o cap and umtes with
the dinphyms at the eightcenth year Boparation or fracture of this
epiphyzis occuns in adolescents i either the heavy type of vouth with
an endocnne disturbanee of the Frohlich tvpe orin tall thin youths In
many instances displacement occurs without o history of severe injury
Epiphyweal shpping may be bilateral although 1t scldom 1s found simul
tancously mn both hips

Eramination  Sunple looseming of the epiphysis or the carly stage of
epiphvacal displacement causes only weakness and an aching hmp  with
partial restriction of motions at the hip  In acute cases which are eaused
by traumn there 1s severe pain with external rotation and shortening
of the lmb Complete displacement causes pam muscle spasm short
ening with external rotation and marked restniction of pasmve move-
ments  In xome instances a roft muffied crepitation 1s palpable X ray
examination may not demonstrate any change when the epiphysis is sepa
rated and jet not displaced but with displacement the appearance 1
charnctenstic  For proper visunlization of the displacement it 18 impor
tant to have a lateral vien as well s an anteroposterior view As the
epiphyms remains in the acctabulum this condition actually is & separation
of the shaft of the femur from 1t

Prognosis  In most mstances dsplacement can be prevented by pro-
longed immobilization during the eardy or preshpping stage  Uncorrected
diaplacement produces an ncreased angulation deformity in the nech of
the femur which causes chronic achung hmitation of motion shortening
and o mp  In many mstances the displacement so disturbs the cireuls
tion that absorptive changes in the nature of osteochondntis occur in tho
femoral head with the same symptoms

Treatment  When the epiphyms 18 merely reparnted apply o plaster of
Pans aptea to hoth hips and keep the patient in bed for three months,
meanw hile orderning "\ ray examinations to determine the poeition

When the epiphyms 18 displaced placo the patient on the orthopaedie

20
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Mchzary R W awp LicerensteErx M E  Fractures of the Bones of the Hand,
Am J Burg 50 3 (Dec) 1840
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Boro-HaLL R awpHarpEmvax K O The Conservatlve and Operative Treatment
of Fractures of the Carpal Beaphoid (\avieular) J Bone & Joint SBurg 23 811
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8peep K Fate of the Fractured Carpal Navieular Ann Barg 80 532 (Oct) 1934

Traumatie Injuries of the Carpus N\ew York and London D Appleton
and Coinpany 1625

BrempLER A Fracture Disabilities of the Wrist Surg Gynee & Obst 58 4A7
(Feb 15) 1934

Warxies W W Anomalous Bones of the Wnst and Foot in Relation to Injury
J A DM A 108 270 (Jan 23) 1937

WaseLer W I peC  Bennett s Fracture of the Thumb J Bone and Juint Surg
19 520 (Apr) 1037
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fracture table and under ancsthen make traction on the ip combined
with abduction and internal rotation and immobihize both lower himbs 1n
{lns attitude with n double plaster apiea (Bee Ure of plaster of Fnom
page 50 ) If manipulation fails to correct the dsplacement open reduc
tion with internal fixation i necossar

Follotw up treatment  In loxa severe cases remos e tho plaster after three
monthe bhat for actual shipping even longer immobihization 19 indieated

L Nt

Fia 189 Diroxuity Proptcrp By Fracruaea ix Axcx or Fruux
The entire extremity s externally rotated and addueted and shortened

the duration bemng determined by peniodic \ my examinations  Warn
the patient to avoul weight heanng for many months pa union at the
epiphy real line oceuns Wlowly  and carly function may eause displacement.
Fractures in the neck of the femur (intracapsular fractares) Fiiol
The nech of the femur 14 caneellous and in advaneing years bccomcﬂagy
caleified  Such a hnttle shell which muat support the weight of the htxlc_
1 o common aite of fracturcs  Fracturo 1in the neck of the femur n si
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intertro
chantert

Pertro
chanteric

Subtro-
chanteric

Fia 187 Fractonex or TRE FEuum

Compomte dingram indieating the loeation of fractures which occur in the upper end
of thus bono

Fia 188. ErrraysEaL Fractome aT Urrsr Enp or Frwor
Separation of the upper epiphysis producing shortomng and limitation of move-
ments at the hup joint.” This is a serious condition, and requires carcful attention
A Iateral \ ray film should bo obtained mudndi;en this view ofton shoms com-
plete displacement of the epiphysis which may not be apparent in the anteropostenor
Yiow



Fryun 211

fracture table and under nnexthesia make traction on the lup combined
wath abduction and nternal rotation and immebihze both lower hmbsin
thi attitude w1th o double plaster sprea (See Uke of plaster of Pans
page 59) 1 mampulation fulk to correct the dwplacement open reduc
tion with internal fixation ¥ neceears

Follow up freafment  In less mevere eaxes remote the plaster after three
monthe but for actual ehippug cven longer mmobilization 1s indieated,

3
3
N \\:_f
N
F’l"llf 18 Drerorviry IropocEp Br FracTumes I \nCK oF Fruur
& entire extremity is externally rotated and adducted and shortened

::z du:ﬂtlon being determined by periodic \ may exammations Wam
k };]m_;:];t to svoid weight beanng for many months &8 union at the
pl}P \ line oecura slowly and early function may canso displacement
- rl:trim i.nb:;ha neck of the femur (intracapsular fractures) Etiology
m]:lf'i]:; usl‘ t N femur 19 cancellous and 1n ady ancing years becomes de-
o uch a brittle ahell which must support the weight of the bods

o tommon #mte of fractures  Fracture 1n the neck of the fernur 13 so
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~common 1n old women that 1t 18 ealled the “'old ladies’ fracture ” beng
twice 88 common 1n women a8 10 men 1t also occurs oecamonally 1n chil
dren  Why the fracture almost alwayws occurs 1n the left hip has nover
been explained  Usually 1t 18 produced indirectly by a twist in tnpping
over & rug or by a misstep and then the patient falls  The fall 1tself docs
not cause the fracture but may produce impaction of the fragments

Fia 100a

Fra 190b

Fia 190w. Measormie Lexamn or Lowsr Extaavitr
The distance hotneon the anterior superior sping of the ilium and tho internal
malleolus is eompared with & mmilar measurcment of the other mb  For aceuracy
it 18 1mportent that both extremities bo held aymetrieally

Fia 190b DETERMINATION OF NELATON 8 LINE

The antenor superior spane of the ilium and the tuberomty of the 1schium are
marked, and & line 18 drnwn botween them  The tip of the greater trochanter nor
mally lies on thisline  With fractures in tho nook of tho femur the tip of the trochan
ter l{es above this line

Eramination  When an aged person cannot get up after & fall  fracture
of the hip always should be suspected There 18 a typreal deformity
wth broadening of the lateral outhne of the hip and complete external
rotation and adduction of the enflm/].lmb If the leg 18 rotated inward it
will immediately turn over again mto external rotation unless the fracture
1s mpacted. No attempt should be mads to ehert erepitus in order to
corroborate the diagnosis as movements increase the pein and shock
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The shortening of the loncr extremity is determined by companng on cach
1imh the distance from the tip of the anterior-auperior spine of the ihum
to the internal mallcolus  The greater trochanter 14 clevated nbove
\elaton's line which line ix drwn from tho antenor-supenor spine of the
fhum to the tuberesity of the welium  Normally there i a fowa n the
thigh belund the greater trochanter  Thi fown 15 obliternted by the
dital fragment, wlich is dixplaced posteriorly

Impacted {racturea in good posttion cause only maderate pain and partial
dralnhits thete may be no defornuty and the patient may be able to walk

A\ vove showld be taken befare the patient 14 it to bed in the hospital,
thus preventing unneceary movement  Tho line of frneture w practieally
trnnmveree and 1< Joeated in the upper portion of the neck (subeapital)
i the middle of the neck (transcenieal), or 1t may wxtend through both

5 o

kta 191 Diaamasuatic RurgaxxtaTion or InTRacAPAULAR b RACTURL
The dircctiona of manlpulation are indieated by arrows

the neck and trochanterte nren (cenico-trochanterie)  Impaction 1 not
common although in this respeet the anteroposterior film alone may be
muleding I addition a lateral view of the hip should bo obtmmed a»
th may res cal postentor displacement of the distal fragment which eannot
be ween cleardy 1n the anteropostenor film - The distal fragment 1 crther
addueted or abdueted, abduction fractures often are impaocted

Prognoms  Whether or not the patient will suriive depends upon the
nge the general condition and the trentment  The prognoms for persons
who have pronounced myecardial ehanges, diabetes bronehitis nnd who
are obese v ot favorable  When the patient is kept in bed decutntus
uleere by postatse pocumonia and death are of common oectirrenco and
may be difficult to prevent cven by enreful nuring and frequently chang
ing the position in hed  Sphineter conlrol  poor and ey chow mny
develop  Tavorable results of the fracture itaclf depend upon eady and
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~common 1n old women that 1t 18 called the old ladies’ fracture ” being
twice as common 1n women a8 10 men, 1t also occurs occamonally n chil
dren  Why the fracture almost always oceurs 1n the left hip has never
been explamed  Usually 1t 18 produced indirectly by a twist in tripping
over a rug or by o mirstep and then the patient fally  The fall itself does
not causo the fracture but may produce impaction of the fragments

Fio 10C1

Fio 190b

Fia 1902 Mrasvming LengTte or Lowrzr DxTeEuiTT

The distance botnern the antenor supenor spino of the ilium and the internal
malleolus 18 ¢om: with a similar measurement of tho other limb  For accuracy
it is important that both extremitics he held xymotrieally

Fio 100b DrTeERuaxaTiow or \ELsTON 8 LINE

The anterior supenor spine of the ilium and the tubcroeity of the ischium are
marked and a line 1s drawn between them  The tip of the greater trochanter nor
mally lles on thusline  With fractures in the neok of the femur the tip of tho troshan
ter l{es above this hine

Eramination When an aged permon eannot get up after a fall & fracturo
of the hip alwnys should he suspected Thero 19 a typreal deformity
with broadening of the lateral outhine of the hip and complete external
rotation and adduction of the cutm‘/limb IT the leg 18 rotated inward 1t
will immediately turn over again into external rotation unless the fracture
15 1mpacted  \o attempt should be made to eheit crepitus in order to
corroborate the diagnosis as moicments increase the pen and shock
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Fic 102. Leapnerren 8 REpDOTION OF INTRACAPAULAR FracTURES

A flexion of the Loer and hip with traction upward, to correct the posterior
displacement of the distal fragment. B traction combined with internal rotation
the limb gradually being straightened out ¢ Internal rotation combined with
abduction to hold the fragments reduced

Iatton 13 to place the distal or manageable fragment m appowtion to the
proximal or womanageable fragment  Vae Leadbeticr s modification of
the Whitman methed asfollows Stand on a low stool and flex tho hip and
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accurato reduction folloned by sccure fixation  Statistics of treatment by
immobilization combined with prolonged bed treatment indicate a large
pereentage of deaths and non unlons  Alost of the blood supply to the
head of the femur 18 detved from the trochanteric ares  For this reason
non_union 18 commonest after fractures close to the head of the femur
and least common after fractures ncar the trochanters When thero 18
pronounced displacament obviously the capsular ligament has been torn
and the shight circulation from this source also 19 lost  As new capillanes
must form across the neck of the femur accurate reduction and complete
immobilisation are absolutely necessary for repair of this fracture  Several
forms of internal fixation recently devised have reduced the mortalty
rate to about 12 per cent by permitting early nctivity and the merdenco
of non union also has been reduced  Intracapsular fractures umte slowly
nnd crutches must be used for a long time 1n many nstances for an entire
year after the mmjury Non union causes pormanent disability with
shortening of the hmb and instability 1n most cases the patient must be
resigned to the permanent use of crutches unless the general condition
perrmts an operatton Sohdly impacted fractures unite mn a relatively
ghort time

Treatment This fracture 18 one of the most difficult to manage both
from the aspect of the patient and of the local condition  Apply Rusecll 8
traction for all cascs immediately 1n order to ehmmate pain and to reduce
the fracture (See Traction pago 67 ) Make a careful survey of the
patient 8 general condition and give stimulants if necessary There
usually 18 some shock and over treatment should be avoirded Emphasire
the mmportance of eareful nurmng Many of these patients lack control
of the bladder for at least the first few days and the bed should be kept
dry and the back should be kept powdered

As soon a8 the general condition 18 fav orable the fracture should be given
further attention The chotee must be made between (A) externsl im
mobilisation by plaster of Paris and (B) internal fixation by a flanged natl
or screws  The plaster method can be used by the general prastitioner
but necessitates prolonged treatment 1n bed with the probability of general
complications end & high percentage of non unmon  On the other hand
mternal fixation has greaet advantages but this operation ghould not be
attempted by the gencral practitioner or novice 1n bone surgery ~ With
this thero 18 complete fixation of the fragments without the nccesmty of
external support, and the patient 19 enabled to get out of bed end use
crutches soon after injurn  Fumly impacted fractures do not require
immobilization or internal fisation and the eardy use of crutches without

weight bearing 18 advised
Reduction of fractures in the neck of the femur The prinaiplo of manipu
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rubbing of the plaster handages  The patient lies upon the orthopaedic fmeture
table While armistanta continue to mahe gentle {rnction on both limbe 1n moderate
abduetion and Internal rotation draw a snugly fitting pieee of stockinet down over
the cheat and alxdomen and lihewise cover the thighx and legs  Fanten s thin layer

i}n. -4
4

.

-

E l’;‘m 184 DoubLe Praster 8pioa ror InTRacAravLar FracTURES

or adeqaate immobhilisation the plaster should extend to th

fles:&egol‘l‘:xlb.ug]ux 'Z‘,,El',ff” Tr n{rood‘ en uuhck are mmrp?:mtidh;;etﬁle '-l}:)‘:cl:n{‘o{r
18 algo facilitates handling the pati Imm,

both hips permits tnmming tbe plaster low over thc‘ hd Lot lizlog

patient to mt in bed and (ﬁer(hy preventing hrpo-tnn.c p?r?uerrr‘no;?:‘ enebling the

of felt around the upper portion of the chest and aro

cotton bandages to the iImbs  First make a thick m‘:ne‘:n:sl:fl;dln‘:t::::lu:ﬂply[lh“t
lower back and thigh and over this roll the plaster bandages The plast. e
rnugly over the felt and should be rubbed contlnually in order to lvol;rwl:-l‘-:kt]ﬁt
and make the east strongx Then add extra reverses of plaster to the o
acro*s the buttocks as the plaster bandages are being applied The plan"::l-:::ilj
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knee to right angles In this position make continuous traction upward
upon the thigh with one arm while maintaming internal rotation and adduc
tion lifting up the distal fragment with the other hand placed under the
greater trochanter Then circumduct the hmb nto internal rotation
and abduction and finally extend the hip and knee It 18 important that
the femur be internally rotated before 1t is abducted The heel palm
test in which the operator supports the patient 8 heel in the palm of s
hand is not always dependable If the foot continues to point upward
reduction 18 complete howkyer m many mstances after reduction of the
fracture the limb will turn 1ynediately nto external rotation unless the
foot 18 held in the upnght pomty The imb should be held continuously

Fro 193 TrricaL Inrmacare0Lak Fractunr Berore awp Arrer REpUeTioN
The first film shows the distal fragment displaced upward and addusted = 'The
prominence of the lesser trochanter denotes external rotation The sesond film
shows reduction after upward traction, internal rotstion and abduetion

in nternal rotation while antero-postenor and lateral X ray views are
obtamned and until the fragments have been fixed by plaster or operation
If the films do not show complete reduction the manmipulation should bo
repeated

A Immobiluzation with plaster of Parts The uso of plaster of Pans
1n mamntaining abduction and internal rotation s adyocated by Whitman
has many disadvantages Absolute immobilization 18 lacking because
there 1 movement of the atrophied imb inmde the plaster gpica.  Further
more the distal fragment tends to gravitete posteriorly on account of the
softening which occurs 1n the opposing surfaces of the fracture

Drreclions for applying a dowble plaster spica for fractures of the hip It {s impor
tant that the plaster be stroug and yet light In weight  The operator should have

sufficzent assistance in the making of reverses and 1n the applieation end continnous
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to the other with additional plaster bandagen This form of plaster spien permitathe
patient to mt nearly upright in e {Ree Ure of planter of Paris page 80)

B Internal firation  Debility and advaneed veam are mdieations and
not contrundicatians for mternal fixation s this form of trentment 1m
mobilizes the fracture while the patient’s strength 18 sustained and com
phications are avoided by activity Obrviously the fracture finst must be
reduced completely A vanety of fixation materinls moy be used the
flanged nail devised by Smuth Peterren bewng most popular  The hip
exposed and the nail 15 hammered 1 the entire operation beng cheched

Fio 107 Ierracarsurar Fractore UxoMiTED
ote the upward displacement and addaction of the distal fragment and eompleto
abaorption of the nook

by portable \ ray cxaminations The author’s method of inserting two
parallel serews subeutancously under fluoroscopie gwidance 1w apid and
accurate  No splints or external immobiization are requured after internal
fixation
Follow-up (treatment  When a doublo ploster spiea is uged the patient
should mt upnght in bed and ean be fted into a wheelcharr thus present-
g hvpostass  An overhead frame with a trapeze 15 fastened to the bed
as an md to the patient 1n changing postion  After three months a short
plaster spien 18 applied and the patient commences to use crutches B
the additson of a § inch hft to the heel and ole of the shoe on the o pomtfn
foot 1t 13 easter for the patient to clear the floor with the nﬂcctefi) hmb
To not permit weight beanng until the end of mx months or cven longer
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axtend from the lower rib border to the web of the toes on the affested imb and to the
knee of the other limb  Change the water in the plaster bucket at least onee for if
it becomes saturited with plaster the handages will not absorb emough water Do

Fia 105 Derewwar Frxation or Frictorre v Necx or Frauve
Complete reduction followed by the insertion of two screws This method permta

early movements without immobilization

A

Fio 108 Avrmox s In¥TRUimNTS FoR InrmmwaL FixaTion
These ean be used for intraca) v fractures, and for intertrochanterie and
rtroohsnteric fractures A, gmde pin for detormining plane of the femoral nock.
Ee drill C ownnuls, for protesting museles from dnll and for holding the serews
dunng their insortion. D stainless steel sorews with modificd Philips head E
porew-dnver to fit sorew heads

not permut the asistant to hold the patient s heel and avoud any dents in the plaster
a8 thess causs pressure sloughs  Next trum the plaster at the web of the toes and In
the grown and buttocks and cut it away over the abdomen as far as the umbibeus
including the stookinet and cotton with a few adchtzonal turns of plaster bandage
Last of all strengthen the spica by fastening a stick or plaster rops from one kneo
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5 Dunng com alercence g ¢ personnl instruction in the use of erutches

6 Wam the patient to avoul heanng weight upon the imb until X my
examinations ghow firm wnton

Intertrochanteric fractures of tho femur (extracapsular fractures) These
fractures are outmde the enpsule of the hip jomt and extend between the
greater and lereer trochanter m many nstances being comminuted
Thev are distinetly different from fractures 1n the neck of the femur an to
therr cause prognosts and treatment  They oceur more often tn men than
i women and never are feen 1n young adults  The usual cause v o direct
mjur as o fnll on the mde of the body, with resulting sovere pun, swelling
and cechymosis  The entire imb 18 1n o helpless attitude of externa

Fia 199 InTertROCILNTIRIC (PERTROCHANTERIO) FRACTURE
Before and after the application of Ruseoll 8 traotion  The separation of the

fragments was corrected by rem t { th igh
agmenta wa con Y oving two pounds of the weight Union after trae-

rotation with shortening and the lateral outhine of the hip 1 broadencd
The mortahty rate with average treatment 18 considerably higher than
for intracapsular fractures  As this portion of the femur has an abundant
blood supply fractures here usually unite, and within twelve weoks  As
with fractures 1n the nech of the femur stimulation attention to the
patient 8 general condition and good nurmng are important  On account
of the action of the adductor and gluteus maximus muscles which cause
decided angulntion and eaternal rotation deformuty somoe form of con
tinuous traction 15 the generally accepted form of treatment Russell’s
traction 19 satisfactory for oy ercoming the shortening of the imb but may
not control the cxternal rotntion of the distal fragment thercfore al
though there may hoe no shortening the patient will walk with the limb
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depending upon the extent of union as determined by \ rava  (See Uss
of crutches page 84) Give heat and massage for atrophy of tho muscles
and for stiffncss at the knee jont  (Sce Physiotherapy page 81 )

When internal fixation 13 used only o short pertod of hosprtalization 18
neceasary as crutches may bo used after & fen davs  With tlus method
the genernl condrtion 18 sided by activity strength 15 preserved and stiff
neay of the jomts 18 prevented Tho patient 15 not permitted to bear
weight on the mb until the end of six months or even longer dependmg
upon the extent of unton as determined by penodic \ ray examinations
Tt should be remembered that these fractures unite cndosteally without
evidence of external callus m the \ ray films

Fra 188 Pacvexroca Rotation or Lium v Bep
A wooden sphint is fastened to ;]:Imer of Puris which is apphed to the foot and

ankle or Jeg, after removal of n plastor spica for fractures of the hip

When fractures in the nech of the femur fail to unite an operation 18
advisable providing the patient 1s atrong enough  The tvpe of operation
depends upon the mndividual case

Precautions It 19 1mportant to saatve the fe of the patient and at the
sume time to secure firm union m the ip To accomplish these, gre
careful attentron to the following details

1 Impress upon the nurse the importance of cleansing and dusting the
alan, and of frequently abifting the position to avoid bed sores  The
patient should bo turned twice daily end should usc a back rest for part
of the tumo for the pretention of hvpostatic pneumonia

2 Father reduce the fracture and apply a double plaster spica &9 soan
as the condition of the patient permuts or

3 Adviso internal fixation which operation should not bo delsyed

4 Givo careful attention to the genernl condition of tho patient stimu

Inting when necessary
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these fractures must be treated by Rusecll’s traction or sheletal traction
through the tibinl tuberele  An alternate method 18 fixation by two of
the author » strong 5-inch stainless steel serows

Fia 201 Resoir or INTERWAL Fixartiox or Hir
This aged patient with a comminuted intertrochantenc frneturs was standing out of
two days later

Isolated fractures of the trochanters Fractures of the greater or lesser
trochanter are unecommon  The greater trochanter alone may be broken
by direet violenee the line of fracture being oblique or comminuted

Occasionally 10 adolescents the epiphyss of the lesser trochanter 13
torn off by sudden contraction of the iliopons muscle in violent exerewse
as jumping  without marhed displacement
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wurped omtward.  The most «atifacton form of traction 3+ obtamed bv
meertme a Stemmann pn m the tuberele of the tihna thie mus<t be placed
parallel 10 the patella m the tran«rer<e ax« of the imb to prevent external
rotation of the Imb  With <keletsl tractron faurdv firm unron occurs m
ahout exght weels  \leanwhile the patient thunld exercise ard a lack
rest mav be used of the foot of the bed 1= rarsed mufficzentlv for counter
tractron.  (See Traction, pape 67 ) Traction should be eentinved until
X rav examunation shows eallus formation. By this tune the patient ean
Hft = beel 0F the bed. whieh mdicates that woron 1< firm enough to permit
1be use of crutches  Plater of Pans chould be avorded, as st weaker- the

Fie. oM Dcrezreucraxrrerc «PrxreocmaxTrmc) Fracirxr
Before and afterinternsl faath m wath S-anch riunless rteel serew s (author ¢ metlod)
No spinunr 7 trachon 18 Dreraearc

patent and even a spoglt fittnr double <mea cannot control the mu~cke
cratractym whieh produces shortenmmr 2nd deformty

In most metances thi form f fracture ean be treated maeeesfolh by
mternal fizstion w1th Moore piz 1 with two of 1he author « Jong stam-
Jess stedd merew=  Such an operation «3ve~ many Ines alw permits the
exriv use of ermiches and reduces the expen~e «f prolonsed hompitalimtion
13ee Treatment of fractures m the neck of the femur }  The procedure
should pot be attemypred 11 the ceneral practrioner

Pertrocantenc frecieres.  The Ime of fracture 1 of hyoe and 1 di<tal
t0 the miertrochantenc fraeture bael, with the Jeaer trochanter broken
o and displared. A the outer <udace of the upper portxm of the dictal
frerment 1 1hm and exnoot be beld In ordinary form of mternal fastion
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these frcture< must be treated by Rueell’s traction or sheletal tretion
through the titaal tubercle  An alternate methad s fixation by two of
the author « strong 5-inch stamless steel gerews

Fia 201 Resver or INtervan Fixariox or Hir
This aged patient witha comminuted intertrochantoric fracture was standing out of
two days later

Isolated fractures of the trochanters. Tractures of the greater or lesser
trochanter are uncommon  The greater trochanter alone may be broken
by direet violenee thic hinc of fmeture bang oblique or commmuted

Oecastonally 1 adolerecnts the epiphyris of the lesser trochanter 1s

torn off by sudden contretion of the thopsons muscle m violent excrewse
as jumping without marked displaceraent
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turned outward The most satisfactors form of traction 1 obtamed bv
mserting a Stemnmann pin 1 the tubercle of the tibia this mu<t be placed
parallel to the patella in the transverse axs of the lunb to prevent external
rotation of the lmb  With =keletal traction farrh firm union oecurs 1n
about eight neeks  \eanwhile the patient should exercise ard a back
rest mav be used if the foot of the bed 1= rzed sufficiently for eounter
traction  (See Traction page 67 ) Tmction should be continued wmtil
\ a1 examination ehows ealluz formation  Br this time the patient can
Lift hie heel off the bed, which indicates that union 1« irm encugh to permt
the use of crutchex  Plaster of Panx should be avoided a# 1t weakers the

Fia 200 IxtERTROCTUNTERIC (PERTROCHAXTERIC) FRacTTRE
Before and afterinterna) fixation with S-41nch stainless steel ecrews (author s metkod)
o sphinung or traction 18 necessary

patient and even a snugh fitting double spica cannot control the muscle
contraction which produces shortenmg and deformuty

In most instances this form of fracture can be treated sucees<fullh by
wnternal fixation with Moore pma or with two of the author & long stam
less steel acrewa  Such an opemtion eaves many hvex al=o permita the
earlv use of erutche« and reduce= the expenze of prolonged hosprtalization
(Bee Treatment of fractures i the neck of the femur) Tins procedure
should not be attempted In the general practitioner

Pertrochanteric fractures. The hne of fracture 1~ obhque and 1+ di<tal
to the intertrochanteric fracture level with the lener trochanter broken
off and dieplaced A= the outer surface of the upper portion of the distal
fragment 11 thin and eannot be held by ordinany forms of internal fixation
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dents and in many instanees are followed by deformits and permanent
dabits Most of the fraeture are tmnwverse and arc due to revere
direet violence aithongh rudden toron may break the bone wn o spirsl
direetion, and oceastonally there are multiple fracture«  In war extreme
violenee man priduee compound wpines and traumatism to other parts
of the body

Erammnation  The patient 15 shoched and in most nstanees there 19
a marked deformity The thigh i« extremely swollen and urually short
ened by musele contraction whieh produees angulation or over rdding of
the fragments  In adults there may he 08 much ax four inches shortening

Fra 23 Rurserr n TracTioN ror Frictumes 1x Baarr or Fruum
The foot of the bed 18 elevated with bloocks A pillow is placed lengthw ise und:
theknecandleg Theend pulleysmustbeona llnup:-lth theleg Tﬁcglk?e bo:]:cecnr
the upper portion of the rope and tho leg should be 00 degrees and the angle botween

the leg and mattresy should be 15 d Th
e ek ond mattr s e ogrees e amount of pull obtai in 2} times

On account of the severe pain enused by movements attempts to eheit
crepitus should he avoided  As roon s emergency treatment has been
mven \ ray examunation should be made of tho entire femur in both
anteropostenior and lateral views to determune the nature of the frcture
and decide upon the treatment

Prognosis With eareful attention & good result can be obtamed mn
most instances although perfeet anatomical repoeition and complete
motion are unusual A satsfoctory anatomical result depends upon
reeunng appomtion of the fragments without shortening and without
angulation momntamng the normal anterior cur e of the shaft and a o1d
ng any rotational dcformity A satisfactory funetional result wnplies
restoration of normal strength wath full motions in the joints of the hmb
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These 1njunesy cauro moderate pamn and a decided imp and the patient
18 unable to flex and a>duct the ip  The exact nature of the condition
1s determined only by \ ray examination  Fractures of the grenter tro-
chanter may be immobilized 1n moderate abduction with a short double
plaster apica ard fractures of tho lesser trochanter also may be immobiliged

This s useful for aged patienta who have fractares of the lowor limbe

1in moderate flexion with a short double plaster spice The plaster 1
removed #1x weeks later at which time callus 18 firm enough for weight
beartng However 1n many mstances rest in bod with a back rost and a
pillow placed under the knee » cqually matsfactory

Fractures in the shaft of the femur Eliology  Fractures of thc shaft
arc common 1n all ages cxeept m the lesa active older persons  These
savero njuries are usually the result of automobile nnd ndustnal acel
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heller Blahe splint 1< not available immolulire with a long board extend
ng from the axilla to the ankle  Give morpline and lot flud< and apphy
external heat for shack and as soon ae possable transfer the patient to n

Fia 205 TyricaL SustaocaanTtEwIC Fractuxt
\rrows indieato the displacing effect of the muscles

howpital  Examine the patient for associated injunes and apply tractior

somediately  (For trentment of compound fractures see Chapter III;

‘heT;‘talmenl of fractures wn the shaft of the femur wn infants Immobile
imb for four weeks by means of o long plaster of Pans g

taming the lup and knee 1n flexion pres man
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and without istability or igamentous strun from deformity  In cluldren
fractures of tho femur unito m an avcrage of two months and scldom cause
permanent deformity or disability  The shortening from moderato over
lapping 1n children 13 not scrious 28 1t 15 compensated by overgrowth 1n
the length of the limb hofore matunty  Most fractures in adults do not
umte for three months or longer and total disability lasts about sx menths
Permanent partial disalnhity 18 common bewng duo to ghortening angula
tion and hmitation of jont motions Angulation often produces strain
and pan 1n the knee, with the subsequent devolopment of arthntin = Aa

Fro 204 Couumuran BUBTROCHANTERIC FRACTURD
Thore 18 decided shorterung of the hmb  Before and after reduction by
Rusacll » traction

little shortemng a8 one half inch may produce a hmp end decided shorten
1ng produces chrone bachacho from strain  Lsmitation of motion 1n the
kneo 18 & common sequel to these fractures, although for most industnal
purposcs a man 18 not disabled 1f he can flox his knee to a nght angle
Irregulanty of the jomnt surface after fracture of the condylen produces
traumatic arthntis with permancnt pam and duabihty

General treatment  All fcmur fractures are serious emergencios Do
not mov o thesc patienty unnecessarily and splnt em where they Do
Apply & Thomas sphnt and temporary traction by fastening a bandage to
the anhlo and over the shoe before moving the patient  If o Thomas or
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Treatment of fracturcs 1n the shafl of the femur an children Thess frac
tures are tranm crxe or apiral and aro located in the middle of the shaft
In mall cluldren apply Bryant & suspension only to the affected Iimb for
maximum traction  In older children apply Russell’s traction, with cle-
vation of the foot of the Ixd for counter trnetion  (See Traction, page
67) Continue the traction for four weehs or until manipulation and
portable \ my examinntions show firm umon

Treatment of fractures 1n the shafl of the femur 1n adolescents Use Rus-
xell ¢ traction, and clevate the foot of the bed for countertraction  If this

Fia 208 Fractume or Fruur IN CHILDHOOD
Before and after treatmont Tteducod and immobilized by Bryant s
perpendicular adhesivo traetion

fails to correct groms overnding skelotal traction should be apphed
The Bteinmann pin or Kirschner wire used for this should not be inserted
through the epiphyms on account of mnterference with growth  Continue
the traction untdl mampulation and penodic X ray examination with a
bedside unit demonstrate firm union  (S8ec Traction page 67 )

Treatment of fractures 1n the shaft of the femur 1n adults

(1) Fractures mn the upper third ~ With fractures below the lesser tro
chanter the uppor fragment 15 held floxed by the tliopsons musele and
externally rotated by the gluteus maximus  The lower or managenble
fragment must be placed n almement with the upper  unmanageable
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Bofore and after Rusacl] ¢ traetion for mx weeks  Although it is difficult to redues
transvorse fractures in this portion of the fomur by any form of troatment abundant
callus usually forms and the results are satisfactory providing the angulation is
corrected by trastion

Fia 207 Brrant a Srermwsion ror Fractumes or Tae Fraox
This treatmont s satisfastory for children
Adhesivo plaster 15 applied to one or both limbe holding the buttock -Inxhﬁ]_]y off
the bed The body may be beld to the bed by pinning a swathe to tho draw-aheet
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Fio 210 Fractore Ix Tue Siarr or mur Feuun
Tefore and after the application of Itumcll & traction

Fra 211 Usr or Boarps ¥ Brp
DBoards are placed croaswise hetween the mattress and spring of the bed to
Frrvem sagging  This addition is necessary in the treatment of frastures of the
emur by traction and for easca weanng plaster Jackets and spicas



230 FRACTURES

fragment Apply skin traction upon the lower fragment, keeping
1t 1n alinement with the upper fragment by flexion and external rotation
at the hip suspending the imb 1n a Thomas splint with a Pearson attach
ment for flexion of the kmee If this method fauls to correot the poel
tion of the fragments apply Ruseell s traction Theso fractures are

Fio 200 O\exriping FrACTUREs 1% THE Baart or mie Feuox
Thua fraeture 10 a ehild 10 compared with that in an adult
The result in the child wall be satisfactory, as tho shortening will be compensated

by subsequent growth of the hmb  The resalt 10 tho adult s permanent shortening
a’limp and dusability

difficult to manage on account of angulation and overlappmg and skeletal
traction through the tibial tuberele combined with o Thomas splint in the
rame position may be necessary  (Sce Traction pago 67 )

(2) Fractures i the middle third Fracturcs 1 this portion of the
femur do not have uniform displacement  The strong muscle contraction
usually produces decided overlappwg and even if the fragments are
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Fia 214 Cxisworp » TRACTION ror BurRacoNDTLAR FrACTURES

N\ote the Steinmann prn inserted in the tibial tuberele for skeletal traction and
antenor traction on the lower fragment by a leop of eanvas

Fra 215 Fracture or Lower FruomiL Frimixsis
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end to-end, and weight of the lunb caouses posterior angulation Place
boards under the mattress and apply Russell s traction, using from eight
to ten pounds weight Thus 18 efficient safe and is not followed by stiff
ness 1n the knee or ankle  The foot of the bed must be rased to a height

Fra 212 Burmucoxpriar Fracrume
The displeeing effeet of tho muscles 1 indicated by arrows

Fia 213 Brrracoxpyrar Fricture or e Frvor
The sharp end’of tho proumal fr.n]gmant picreed the shin thus producing  compound
110

fracture Batisfactory cment waw secured by Russell s traction

of two feet for counter traction, and detmls of the truction must be watchod
carcfully  The result will be satisfactory 1f by this treatment there is not
more than one-half mnch shorteming  (8co Traction pago 67 )

When there 18 more than one half inch overlapping after a tnal of Rus
well 8 traction for three daya tho treatment should be changed to shelotal



rruun

Fig 214 CriawoLn « TRACTION FOR “UPRACONDYLAR FractrREs
Note the Steinmann pun inserted in the tilal tuberele for wheletal traction and
anterior traetion on the lower fragment 13y a loap of canvas

[

Fra 215 Fricrore or Lowrr Fryorat Eripuysis
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traction by a Stemmann pin or Kirschner wire wnserted through the
tubercle of the tibia  Permstent anteror angulation of the fragments can
be corrected by laying a sandbag on the dorsum of the thigh  (See Trac
tion page 67 ) Inspect the traction daily and be certam that the patella
powmnts upward to prevent rotational deformity also preserve the normal
antertor curve mn the bone (For treatment of compound fractures see
Chapter 11T )}

(3) Fractures 1n the lower third There 18 a tendency to permstent
angulation and the fragments often are comminuted Apply Russclls

p—————

|

Fic 215a. Tmawsrrmox or Fruon
dnlled through the femur while the limb was held in Russell E

Steinmann
traction have &enencucd 1in plaster of Paris to produce fived traction  The
shown 1n the second film enabled the patient to mt 1n & whecl-chair tho dav fullcmlu;
this procedure

traction elevating the foot of the bed for countoer traction A chango to
sleletal traction through the tibial tuberele may be necessan

With supracondy lar fractures the prommal fragment 1s displaced ante-
notly and the distal fragment 15 rotated posteriorly by the calf muscles
Tho popliteal structures may be damaged by the postenor displacement
of the sharp distal fragment  Apply Rus<ell 8 traction immediately plac
1ng one or two folded pillows under the knee  The foot of the bed should
be ramed for counter traction and boards should be placed under the
mattress I & portable X rav examnation does not show satisfactory
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reposition, in<ert o Stemmann pin or Iarrehner wire through the tibal
tuberele heeping the kned flesed wath the pilloses or on a Braun Bohler
splint  (See Traction, page 177 )

Folotw up treatment Onder \ v examunations at regulnr ntervals
1t 1« mportant to exanune and adju o the traction daly, and peronal

Fia 216 hrrroao breep s Exercise
Uscful for atretching the hnee when estension contracture exists alter injury

or smmobilization  Such gradual stretelung does not interfers math unton as t

patrent stops pulling hef )re strain is made the
uscd with J: patient eitting on the mde of 0t.huu beccldlu‘ Thls mothod ales ean bo

attention should be given during the convalescent period Do not rem

the traction from the thigh until the fracture feels firm to manipulat o
and keep the patient 1n bed until union 19 complete Do not I)rm tml?
woght of the limb or o ragming bed to couse posterior mgu]nmn lI Lhc
fragments bearing i mind the normal anteror curve 1n the shaft 2( :l .
femur Do not be musled by the apparent firmness of union of .
fructures while 1n traction  Test these by manmpulation with the \r(;:"}::
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removed  Another test for union 18 the patient’s abdity to Lit hix entire
Limb off the bed  Although the application of a plaster spiea or Thomas
caliper braee will enable the patient to use erutehes and Jeave the hoapital
aurlier, nerther of theso 18 advisable on account of the resulting stiffness of
the kneo and atrophy of the limb

Encourage earh function in the knee, flexing it by devetion with pillows,
and instruct the patient to exereize 1t by traction with & loop of bandage
passed around the foot  Also mstruct the patient m exercumng his guadn
cepe extensor muscle  When crutches are used o Lft of one-half mch on
the sole and heel of the shoe on the oppomte foot will help the patwent to
clear the floor more readily with the mjured extremuty Do not hurry
the patient into beanng weight on e fractured femur as he will walk of his
own accord when 1t does not cause pawmn and feels secure to htm  (Bee
Use of erutches, page 84 ) Foreed flexion of the knee is not only useless
but may cause angulation or delnyed umon

Precautions  First treat the patient for shoeck  Whenever possible,
apply & Thomas or heller Blake splint for temporery traction unti the
patient has reached the hospital and s complete examination hae becen
made Do not manipulate o frnetured thigh except to eorreet angulation,
until you have seen the X ruy filma  Success with tenctian depends upon
attention to details and dady watching  The foot of the bed must be
rased sufficiently to prosent the weight from drawing the patient s fect
agrunst 1t and thus lomng the offcet of the trastion  Attendents should be
strueted not to remove the traction wesghts under any circumstances
Mnrk the center of the patella as a reminder to keep the knes pointmg
upward and thus prey ent rotational deformity at the fracture Encoursge
early flaxion of the hnee dunng convalescence but do not apply passie
movement as this may cause angulation of the fragments For best
functional results avoid plaster casts
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CHAPTER XVIII
BONES OF KNEE

Separation of the lower epiphysis of the femur The lower femoral
epiphysis does not become united with the diaphyss until the twenty
first year and before that timo secparation may ocour by violent fores
Thero 18 frequently an associated diaphyseal fracture  This mnjury causes
marhked swelling at the knee and loss of function and is charactenised by 2
soft rubbing crepitus  With displacement the ahaft lies postenor to tho
opiphveis and may cause serrous damage to the popliteal structures.
Interference with subsequent growth of the femur 18 common and may
result 1n a knoch Jnee or bow leg deforruty  Unless mampulated nathout
delay the early formation of callus will prevent reduction and failure to
replace the epiphyms will result in retarded growth of the mb

Give anesthemia and first nspirate the blood from the knee to focilitato
reduction  Mampulate by tmetion nnd acute flemon combined with
forward pressure on the diaphvms

If unable to replace the epiphvais msert a Stemnmann pin or Kirschner
wire through the tibial tuberelo for continuous traction with the kneo
held n flexion These cases nre difficult to treat and open reduction
may be necessary  Ropented attempts by manipulation should be avolded
on account of demaging the epiphyms  After reduction plaster of Pans
should be apphed to the flexed knee  \fter six wechs this 1s removed and
the kneo 18 permitted to relax gradually into the cxtended pomtion  (See
Use of plaster of Pans page 59 )

Fractures of the femoral condyles. These fractures are caused by
acvero direct foree which splits the lower end of the femur end often
produces mjury to the intertor of the knce jomt The hine of fracturo
usually axtends vertically between the condyles and 1n some instances s
T fracture 1s formed by 1ts combination with a mupracondylar fracture

There 18 marked swelling and hemorrhage in the jomt with generalized
tenderness and widening of the knce and complete dwability Lamita
tion of motion 1 the hnee joint 18 common after theso injuries cspecinlly
with uncorrected displacement and there 13 o long penod of disability

Aspirate the blood 1n the knece jont and mampulate without delay
Give anestheme and apply traction and countertraction producing laternl
compression manually or mith o Cclamp as an asmstant makes traction
on tho flexed knee and then apply felt padding and plaster of Pars while

the jomt 18 held partially flexed  The clamp-and plaster method must be
8
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Fia 217a Courressiox or Fruorar Coxprrrs

Compression and molding of spreading fractures involving the eondyles of the

femur with a C-elemp Felt padding must be usod durlng this compression for
protection from pressuro

Fia 217b Now-Bur CrrcuLax Prasten

Thus 18 useful for the support of minor fracturca and aprains of the knee The

adhemve strips on the sides of the limb provent the plaster of Paris f;
oo stipe on e sides of prove e plaster of ris from slipping

ured with care a8 more than a reasonable amount of compression will
cause neerows of the soft tissues  (Seo Uso of plaster of Pans page 59 )
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Operative reduction and fixation with o serew or bolt 18 necossary if
manipulstion 18 unsatisfactory It 18 important to prevent bow leg or
knock knce deformuty from displacement as erther of these causes perma
nent disabihity from straun and traumatic arthnitis  When plaster of Pans
19 used, remove 1t after eight weeks and apply & Thomas knee brace, en

F1a 218 Bricr ror ProTrcTioN poRmG CaNvALESCENCE
Thin is useful after fractures of the eondyles of the femur and tubsrosities of the tibea
A shoe 18 worn over the foot plate of this braes

couraging gradual movements (See Phymotherapy page 81) Do not
permit weight-beanng before the end of the third month

Sprain fractures of the condyles  Avulmon of a small portion of erther
femoral condyle mav oceur nhen the lateral Ligament on one mde of the
knee s foreibly stretched by adduction or sabduction of the leg  Ths
njury 18 more ¢OmMmon on the inner border of the knee
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« 1« made by the presence of loeahized pain and swelling laternl
mg)?fr\l?:n; wocakness of the knee the area of tendemness 12 not over the
middle of the ligament but 18 over tho condsle  In treating sprain irm:f
{urcs sapport the kaee i the extended position with a ewrcular plaster o
Pane case extending from the grom to the ankle and permut the patient to
wall without crutches  (See Use of plaster of Pans page 59) Remove
the plaster of Panx after aix weeks and apply adheave strapping or an

D@Onemau

/

Fio 219 Tyrcav TmaxeveRsr FricTURE oF PATELLA

N ste the inverted edges of the town sponcurosis which prevent osscons union unless
removed {rom between the fragments

-
A4
——

ACF bandage al<o go heat and mar<age The patient should wenr
rhoer with low and broad heels to present subzequent stramn on the hign
mentx and rhould not engage 1 athleties until the followmg season
Fractures of the patella. Fuology The patella 13 a sesamard bone
the quadneeps tendon It has no periosteum being cov ered by the fibrous
aponeurcas of the quadnceps  \ost frmctures of the patella occur m
male adults and are caused by erther direct or indirect force  Transs erse
fracturex are produced mdireetly by sudden muscular contruction with
the knee parth fleed Commnuted fracture« on the other hand, are
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Operative reduction and fixation with a screw or bolt 18 necessary if
manipulation 18 unsatisfoctory It 18 important to prevent bow leg or
knock knee deformity from displacement as either of theso causes perma
nent disability from stran and traumatic arthntis  When plaster of Pans
18 used remove 1t after eight weeks and apply a8 Thomas knee brace en

Fie 218 Drick ror ProtEoTioN DURING CONVALESCENCE

This 18 useful after fraotures of the condyles of the famur and tuberosiies of the tibia
shoe 18 worn over foot plate of this braeo

couraging gradual movements (See Phymotherapy page 81) Do not
permut weight-beaning before the end of tho third month

Sprain-fractures of the condylea. Avulmon of a small portion of exther
femoral condyle may occur when the lateral igament on one sde of the
knee 18 forcibly stretched by adduction or abduction of the leg This
injury 1s more common on the mner border of the knee
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eauso conudermble pun  \loat fracturcs of the patelia cause dsabnlity
for phywieal worh for three months  The durntion of diability howerer
depends to a conmderable extent upon the manner of fixation  When
absorbable suture matenal 18 used prolonged immobilization 12 neeesean
When the fragments aro seeured wath heavy wire the retumn of function 1s
much more mpid as mmobilization 18 not required

Treatment  For direct fractures without displacement heep the knee
strmght and wnmobiluze for eight weeks with a eircular plaster dresuing
extending from the ankle to the groin  Dunng the entire penod of con
valescenee the patient must be mnstructed 1n exereising the quadrieeps
muscle to provent weahness  Voluntary flexton is encournged after the

Fio 221 Fia 222
Fras. 221 awp 22 CowsnnUTED FraCTURE OF THE PaTELLA
terior and lateral views  This fracture was produeed by direct violence

S e ::cl(;::r;nd fixation with soft wirc was followed by early funetion and

Antero)
Open

peniod of immobilization but passive flexion should be avoided because
of tho danger of disturbing umon ~ (Sce Phymotherapy page 81 )

Open reduetion and fixation is incicated for all fractures with soparation
and traumatic surgeons ue longer consmder it necessary to wait for sev oral
days beforo opernting  Ascptic technic 18 extremely important  After
the clotted blood has been removed the edges of the fracture are sutured
together with heavs eatgut or alloy wire according to the surgeon’s choice
The fragments must be brought together without nterpoattion of the torn
farcin and 1t wimportant that lateral tears in the capsule bo repaired as
re-fracture 13 due to failure to attend to these detmils  After fixation with
abeorbable suture matenal the Lnee must bo immobihsed 1 complete
extension for eight weeks and further follow-up care as after non-operative
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caused by direct force as the impact of the flexed knee agnnst the mstru
ment pancl or front zeat of automobiles in collisions (“dashboard” frac
turcs)

Ezamination  The joint 15 distended and upon palpation of the floating
fragments a charactenstic ballottement 18 elicited

When the fracture 1x transverre the fragments mav be separated as
widely ax two mches by the hemorrhage 1o the jomnt ard with thus dis-
placement there = an accompanving tear of the capsule on both smdes
of the patella.  The Jower fragment 15 held 1n place by the patellar tendon
but the upper fragment 1» drawn upward by the contraction of the quadn
ceps muscle  In this form of fracture voluntary extension of the knee 15
impossible because the quadnceeps cannot pull upon the leg

Fro 220 FmicTrRe or THE Pateiia
Before and after fitation wath rustless steel wire This method permits early
active movements of the koee a few dave after the operation. The use of ware elml
nates a great portion of the disabahity which follows the prolonged immobilization
necessary when abeorbable suture matenal s ured

In the direct form the fragment« are comminuted although not markedlv
separated as m many instances the aponeurosis over the patella and the
capsule on each mide are mtact and prevent wide dicplacement There
may be accompanving contusions and lacerations and occamonallv the
injury 18 compound X\ v exammation should be ordered after every
severe mjurv to the knee to determme the exact nature of the fracture
Often unsuspected fractures are discovered onlv m this way

Prognons  Comminuted fractures without separation umte 1n a rela
tively short time  If the fragments have been widelv displaced they wall
not umte for #e1 eral months with operation the prognoas for bany union
and function 18 favorable  Unlers this wide separation of the fragments
18 eorrected by operation the gap between the frngments will be filled onlv
by heavy fibrous tisue consequently the knee will be weak and the
patient will have difficulty 1n getting out of & chair and 1n chmbing stairs
\falunion with wregulanty of the articular surface of the patella may
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cause conmderable pain  Most fractures of the patelln eause diability
for phymenl work for three montha The durntion of dirability, hownever
depends to a conmderable extent upen the manner of fisation  When
absorbable suture matenal is used prolonged immolnhzation is necessary
When the fragments are secured with heavy wire the return of function 19
much more rmpid, a8 immobiliztion 18 not required

Treatment For direet fractures without displacement heep the hnee
strught and ummobihize for eight weehs with o arcular plaster dreraing
extending from the ankle to the grom  During the entire period of con
valescenco the patient must be inxtructed i exerciung the quadriceps
muscle to prevent weahness  Voluntary flexion 19 encournged after the

Fio 221 Fia 222
Fros 221 axp 222 CovunwuTsp FRAOTURE OF THE Patmrra
Anteroposterior and lateral iews This fracture was produeed by direct violence

Open uction and fixation with soft wirc weas followed by early function and
complete recovery

penod of immobilisation but pasmive floxon should be avorded because
of the danger of disturbing umon  (Sce Phvmothernpy page 81 )

Open reduction and fixation 18 indicated for all fractures with separation
and traumatic surgeons no longer conmder 1t necessary to wait for soveral
days before operating  Ascptic techmic 18 extremely important  Aftor
tho clotted blood has been removed the edges of the frnoturo are sutured
together with heavy catgut or alloy wire aceording to the surgeon’s chotce
The fragments murt be brought together without wterposition of the torn
faseia and 1t 18 important that lateral tears m the capsule bo ropaired as
re-fracture 18 due to fatlure to attend to these detauls  After fixation with
abrorbable suture material the knee must be immobthized 10 ecomplete
extenmon for exght weeks and further follow up care as after non-operativ o
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treatment must be given  When the fragments are held together with
heavy wire the patient 1 encournged to exercise his knee 1n both flexion
and extension immedintely after the wound has healed mmmobihisation 1s
not necessary and thus tho period of dimability 19 greatly reduced  Order
periodic A ray examinations, however do not preyent the patient from
using the knee because the films fail to show callus as often bony union
18 not evident for several months  (For treatment of compound fractures
ace Chapter 111 )

Fractures of the tiblal spines The tibial spines and the erucial lign
menta nttached to them provide pome of the anteropostenor stebility of
the knee joint although the greater part of the strength s duo to the
capsular hgnments  Severe foree may result in cither o teanng of the

Fic 223 VrericaL FracTuRe oF TnE Parpria
This form of fraeturs usually 1s detected only by X ray sxamination as there lsno
lack of continwty in the quadrniceps extensor mechanism, Treatment is econscrvn
tive

ligaments or fracture of a tibial spine  The cause of thus fracturo 18 viclent
rotation of the leg on the fixed thigh or rotation of the thigh on the fived
leg the spime of the tibia being sheared off by the edgo of the condyle of
the femur

There 18 severe pain with marked distenslon of the knes on account of
accumulation of blood and traumatic eynovitis  The loose fragment may
produce crepitus and locking on moy cments A test for laxity of the jont
1s made by pressing backward and fornard on the upper end of the tibin
while the kneo 1 held flexed at a nght angle over the mde of a table If
thero 1s abnormal movement damage also to the capsular igaments must
have occurred Y rmy exammnation should be ordored after enery severe
imjury of the knec and may be the only means of making the dingnoms

When the fragment 18 not displaced immobtlize the knee in tho extended
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posation wath a cireular plaster of Pans dresang and forlnd weight bearing
for mx weehs  If the frngment 1 displaced conservatine treatment Iy m
effective, and 1t must be remoyed an it will not unite and will causs perma
nent dirability
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CHAPTER AIN
BONES OF LEG

Fractures of the tuberoxities of the tibla. Etwlogy  The upper portion
of the tibia 18 broad and cupped to artrculate with the femoral condyles
Its surfaces are amooth for free motion, and the tibia must be 1n direct
alinement with the femur for normal function The tuberosties of the
tibia aro fractured by sev ere direct force applied to the mde of the leg when
the knee 18 held 1n the cxtended powtion  These injuries usually occur m
pedestnians who are struck by automobiles ( bumper fractures ) One
or both tuberomtics may be mvolved fracture of the external tuberoaty
being the more ecmmen  The line of fracture extends upward split
ting and spreading and 1o some nstances there is commmution In
acyvero fractures of the external tuberomty the internal lateral ligament 15
torn and frequently there 1 an accompanying fracture of the sermilunar
cartilage  The head of the fibula also may be broken

Eraminalion  There 18 marked pan and swelling 1n the hnee and upper
portion of the leg the knee jownt 18 distended with blood, and there often
18 angulation deforrmity Passive movemonts cause aggravation of the
pan  The charactenstic feature of this frcture 18 the marked lateral
instability which permits the leg to be abducted or adducted on the thigh
In most tstances the X rav film show depression and often a squashing of
the external tuberoamity or of both tuberomties

Prognosis Many of these injunes are followed by permanent imitation
of motion and pamn from trmumatic arthntis and irregulanty of the articu
lation  Unreduced fractures of the tuberosittes cause knock knee or bow
leg deformuty according to which mde of the tibis 18 depressed, with
stabiity and consequent pain  Impaction and commmution of both
tubcrosities cause shortening of the leg Operntion usually 18 necessary
for the sov erely depressed fractures of ono tuberamty

Treatment Remove the blood from the kneo jont by aspiration
repeating the aspiration if 1t reaccumulates  When there 1s no dmplace-
pent avord any form of mmobiisation and cncourage actry e moyements
Reduce displaced fractures as soon am most of the swelling has subsided
usually on tho third or fourth day after imjunv  Angulato the knee nto
tho attitude of & marked bow leg for frmetures of the extorual tuberomty
or the attitude of 8 knoch knee for the internal tuberosty to provide room
for decomprossion of the tuberomty  As tho imb Is hold i this menner
make laternl pressure on the mdes of tho tibla with clenched hands or a

248



Fia 22¢ Fractomc or 1wt Fxremxal Turerositr or THE Timia
Unless 1t 18 correeted the knoek hnee angulation resulting from the comminution
and eompresmon of the tuberomty produces permancut deformity snd pain  Tlus
injury often can be treated satiafactanly hy eempression followoed by immobilization
n plaster in a bow leg poastion

\ earpenter s clamp is uscd for ecompression  The soft tlesucs must od
with felt  “ote the bow leg position maintained during the rodlt;g Dr;)tant

247
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C-olamp  When the clamp 18 used the leg must be protected with blocks
of folt and the extornal popliteal neis e near the head of the fibula should
bo avorded Then while still mamntaining the bow leg or knoch kneo
poaition, apply a circular plaster of Pans dressing with felt padding placed
over the tuberositics  (See Use of plaster of Pans, page 59 ) The
plaster must be held firmlv until 1t sets  For uncorrected apreading frac
tures and extensive comminution or compression of tho tuberositics opera
tion 18 necessary and 13 performed best through a window cut m the
plaster which has been applied beforechand

Fira 226 Covuinvrep Braeaping Fracrure or Urrzrn Exp or Tisia

This fracture involvos the knee joint with a fracture of tho fibula The patient
was atruch by the bumpor of a truck  This form of {racturc is accompanied by e
treme swelling and hemarthrosis It wires prolongod immobilization which
usually is followed by deeided llmlutjom motion

Follow-up treatment  Permit the patient to uso crutches after two wecks
but continue the immobilitation 1n plaster for two or three months as
sohdification occurs slowly  Then apply o ealiper brace to protect the
knee from lateral stram for three months longer Also for fractures of
tho external tubcrosity the inner border of the shoc may be elovated with
a loathor wedge A majonty of patients having comminuted fractures 1n
the upper ond of the tiba should not be permitted to walk without &
brace for mx months os these fractures unite slowly  Give phymothernpy
for mvelling and lmited motion and cncournge voluntary flesion (Seo
Physiotherapy and motions page S1)
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Precautions Do not immolnlize when there is no displaecment In
order to avord permanent disnbility these fretures must bo completely
reduced  Use the clamp-and plaster method with care padding tho knee
with felt as more than a moderate amount of presare over the tuberoaitics
producer a rlough  Fncournge early asctive moyvements, and present
edema during convaleseence by the application of an Unna’s pasto dressing
or an Llastoplast bandage

Separation of the tibial tubercle Fracture or epiphy seal separation of
the tibial tuberele in adolercents 18 enusxed by blows or sudden strong con
tretion of the quadriceps  There 18 locnl swelling and tenderness at the

Fio 228a Fricrume or Born TisiaL TUBEBONTIES

Buch fractures without groes deformt,
moyich fractures = U o & rmity ean bo troated matisfactorily by early

attachment of the patellar tendon with pamn on extreme movements of
the knee  In moderate cares apply cnss-cross adhesive strapping with the
knee complotely extended  In sevore cases uso plaster of Pans extending
from the ankle to the grom  (Sce Use of plaster of Pars page 69 )
Permut weight beaning throughout the treatment but support the knee for
eight weeks In many nstances traumatic separation 19 mmulated by
O<good-Schlatter diseanc or epiphvmtis of tho tuberelo

Fractores in the shafts of the leg bones. Efwlogy Tho shaft of the
tibia extends from the tuberclo to the ankle joint and normally 18 straight
The eenter of gravity passes from the tip of the patella through the tibia
to the middlc of the ankle and thence to the interval between tho second
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and third toes although mn persons with bow legs and knock knees there
18 8 confdorable vamation It should bo remembored that the fibula
docs not enter into tho knee joint and 1t 19 not a weight bearing bone

Fractures of both bones of the leg are common, and aro caused by erther
drrect or indirect violence  Indirect foree or torsion causes spiral fractures
of tho tibia, the fibula usually bemng left intact In children almost all
fractures occur in the mddle of the leg with Lttle or no displacement
When the tibia alone 18 fractured the intact fibula acts as o sphnt and pre-
vents gross displacement although when both bones are broken over
lapping of the fragments 18 common  Most aey ere fractures of the leg in
city accidents occur in pedestrians who are struck by nutomobiles The
typieal “bumper fracture  produced by tho modern plensure car oceurs m
tho muddlo of the leg and on account of the nature of the violence severo
damago to the soft structures 15 common  In adults many fractures of the
leg are compound due to the nature of the injury the superficial pemtion
of the tibia, and the sharpness and angulation of tho fragments  These
wounds are produced directly by 1mpact or indireetly by the sharp fragment
being forced through the skin - Compound fractures of tho leg aro espe-
cnlly common i war and usually aro extensyely communuted by the
bomb and shell explosions

Ezamination  Fractures of the leg are accompanted by shock and cause
eantreme pain With hnear fractures the only signs may bo swelling
ecchymosis and tenderness  With displacement the diagnoms is plamly
ovident by deformity shorteming abnormal mobility and orepitus
When the line of fracture 18 oblique unlees prompt attention is given the
sharp proximal fragment which 18 displaced anteriorly may project through
the skin and thus form a compound fracture There usually s severe
hemorrhage with compound fractures  When tho lower portion of the
tibia 18 broken by indirect force the fibula may be broken m 1ts upper
portton and for this remson % ra) examination should always include
the entire length of thoe leg a4 well a8 the knce and anhklo joints

Complications  Delaved union and non-union after secre fractures of
the leg are common and are caused by incomplete reduction madequate
fixation, impairment of blood supply and infection Thromboms may
causc pormstent edema of the leg and thrombophlebitis may occur  The
hematoma which accompanies set ere fractures may become infected and
slougling 13 common after severe direct mjunes as by antomobiles

A large proportion of frectures of tho leg arc folloned by

prolonged and often permanent disability A sntinfnctory result depends
upon accurate approamation of the fragments without overlapping or
angulation and asoidance of awngulation deformity Shorteming after
complete fractures of the bones of the leg 1a almost inevitable excopt when
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some of sheletal trnetion 1 ised 1 ractures in the lower extremity require
alonger penad of fixation than those 1n the upper extremuty, a4 they must
be firmly umted before hearng the weight of the body The more aceurate
the reposition, the earlier the umon  In children the period of immohza
tion avernges {wo monthe  Trana eme fmetures of both bones 1n adults
need to be immobtlized for an avernge of three months, often longer
Oblique fractures may require as Jong as six months, as unless firmly
noited the fragments arc hinble to shp after woight beanng 18 resume<d

Fira 217 FracTure IN Tue Necx or TAE Fieura
Buch a fracture docs ot require immobilization as no weight 1s borne on this bone

Limitation of motion m the ankle and knee aro frequent 1n older patients,
on acccunt of the prolonged immobilization required Compound frac
turea in children almost alnays umte within a fow months although in
adults prolonged dmability and non union are common  Moat eompound
fractures of the leg can be treated without amputation, the only absolute
mdication for this operation beng complete loss of blood supply Com
pound fractures are especially werous 1n the aged on account of tho lonered
remstance and poor regeneratine powers

General (reatment

»

Froctures of the leg are serious cmergencres
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Proper first axd will prevent manv complications but the limb should not
be disturbed until adequate splinting and help 18 avalable  If angulated
the leg should be struightened by a steady pull, and then a Thomas or
Cabot splint with the addition of boarda placed laterally should be applied
If stock splints are not available o satisfactory emergeney splint may be
made by rolling two boards in o blanket turnmg the boards for o snug fit
If puncture of the skin from within by the sharp fragments appears immi
nent and when there1s a compound fracture, temporary traction should be
applied  (For treatment of compound fractures scc Chapter 11T )

Patients with fractures of the lower imb neyer should be trnsported
unti! after splinting has been apphed  Hospitalization 18 necessary for the
modern treatment of fractures of theleg  Order X ray cxnmination before
deeiding upon the method of further trentment

Treatment of fractures of the fibula alone Fractures m the head and
upper portion of the shaft of this bone usually are eaured by direct violence
With such foree there mav be commnution and the external pophteal nervo
may beinjured  These fractures do not require immobilization, after a few
davs of reat in bed apply an Unna s drersing or Elastoplast bandage to pre-
vent edema and encourage eary weight bearing  Involvement of the ex
ternal pophteal nerve requires o drop-foot brace and if the paralyms 18
permanent an operation on the ankle to elimmnate use of the brace will be
advisable

Treatment of fractures of the leg wnthout displacement  When the fracture
18 transverre with satufactory alinement keep the leg under observation
1n the temporary splint for 24 hours then immobilize with plaster of Pans
In v oung children there peldom 18 decided displacement and manipulation
with correction of angulation followed by the application of plaster of Pans
18 sufficrent

Directrona for applying plaster of Paria for fractures of the leg Let the leg lison a
pillow or table Do pot lift the limb as this eauses paln and may dusplace the frag
ments heep the ankle at a right angle and the knee shghtly flexed unless this
position causes angulstion of the fragments  Severnl layers of sheet-cotton may be
placed over the hmb bat should not be wound around on account of the Hability of
angulation Plaster of Pans applied direetly to the skin fits more securely bat mast
be used with care and muat be padded around the upper portion of the thixh Im
merse the plaster bandages in ool water to prevent fast setting First make a

reverme by overlapping suecersive layers of plaster two bandages belng necessary
for the average lex  The plaster sh uld be dnpping wet and as the reverso is made
the layers should be rubbed together well  Place this reverso on the anterior surface
of the limb immediately eatending from the toes to the mid thigh and rub it gently
to prevent wrinkles and for a mooth fit  After this section of plaster has hardened
make another reverss for the posterior surface with two additional plaster band
ages While assistants hold the imb snugly to the reverre and elevate it apply the
second reverse poateriorly  This portion of the plaster also should extend from the
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toces 1o the mid thigh Do not permit the a 1 tant to support the leg by the heel
an flattening of the plaster ennses atlreequent pain and presiure necrosd After this
reverne has hardened complete the dres ing with muslin orpla ter of I'aris bandnges

Treatment of all other fractures of the leg Tt 15 neceswary to wecure
accurate reduction to maintain ths game accurate reduction, and to
mmobnlize the framments recurels until union oecum

Fioc 2% Fascturr oF T™HE Tisik rRou INpinrcT \ioikxen
The fibula which isintact acts as m splint and prevents further displacomont

The most matisfactory treatment by o majonty of doctors 18 some form
of sheletal traction  Skin traction 1s never satisfactory for fractures in
the bones of the leg  With every oblique or eomminuted fracturo
adults gradual overlnpping will oceur on account of musclo contraction
unless provented by skeletal tmetion Do not be misled if thofirst . ro.
exammation does not show overnding ns almost invamably subscqucn)t
X may films will show progicrsn e shortening from ov ernding even 1f the
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leg has been immobilized  In order to prevent ths oy erriding continuous
traction mey be made upon & Stemmmenn pm or Kirschner wire driven

\Z

Fie 229 TioRILIZATION WITH PLiaTER Or Panrs
The upper illustration shows the Limb bandaged with sheet cotton commencing at
the web of the toes and extending to the middle of the thi
The middle 1llustration shows & reenforcement strip of plaster which 1s molded to
the postenior aspect of the hmb ns 1t hardens This splints the fragments whule the
remainder of the plaster drcum&u being applied over it
The lower 1llustration shows the plaster bandages applied extonding from below

upwards The upper and lower borders of the shoot cotton have heen turned over
and ineorporated in the last plaster bandage to prevent rough edges

nto a bone the leg being suspended over the bed  In adults the pmn or
wire should be placed 1n the o calew at a pownt one and one-half mches
dustal to the external malleclus  This location 18 preferable to the lower
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\

Fia 230 DBuurer Fractury onr I xpEsTRIAN 8 FrACTURL
This Injury 18 common 1n city practice being cnused by the modern autumobile
The tnangular fragment 18 charactenstic

Fio 231 Trrcar Fracrome or Tt Lra
Noate the dusplacing effeet of the muselen aod the large hematoma
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end of the tibia, 88 tho pin or wire 18 more casly inserted and foot-drop is
provented  (See Traction pege 67 ) For counter traction the foot of
the bed should bo elevated with blocks  The leg is left undisturhbed for an

N
>

Fia 232. Autron 8 MEmrop or Lintopruiarma Fractumes or TRE Lea
Tho only padding used 1s & small piece of felt at the upper and lower portions of
the cast A thick, wet stop of plaster 18 applied anterorly and dircotly to tho skan
without moving the limb ~ While this hardens & socond strip of plaster is made
Then the limb is raised being held to the anterior plastor splint while the sccond stnp
is applied tersorly As these reverses harden they are moldod to fit smoothly
The cast ’ is completed by the apphication of two or throo plaster of Paris bandages.

averago period of exght woeks dunng which the details of traction must be
obsorved daily  Then the pin or wire 18 removed and plaster of Pann 15
applied  (Sco Dircetions for applying plaster of Pann for fractures of the

leg pogoe 252)
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Tranefixation 1< n combimnation of fised traction by Stenmann pine
placed n the proumal and du tal frgments and immokilhization by plaster
of Panx  Traction 1« made under anesthesin by placing the leg in a fram¥
and making n meehaneal pull on the pin which has been dmven into the

Fia 23 Swererar Tractioy ror FrRacTURes or tHE Lra

A Bteinman pin has been inserted in tho os cales, and to
this
:}t’tuehed Insertion of the pin through the Leel mI:}ntnm.l a rl;h:—fr?:ll:r lt{{{:{[\p;‘:
ankle  The limb is suspended in a Thomas aplint e

loner end of the tibia or into the os calews  After redu

accomplished and cheched by a portable fluoroscope or ‘:t:-l:; ]t;n].:nxbﬁn
cntire hmb including the pms 18 cncased b unpadded plaster of I‘nn.qc
The bmb must not be removed from the reduction frame for several
minutes after the plaster has hardened  Crutehes may be used at 0;;
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After reduetion of the displacement 1n n serew traction frame plaster of Paris Is
applied and includes the two satainless steel tmetion pine  { orks are placed aver the
aharp ends of the pina for protection

Fia 235 BbuLER ArraraTUs ror Trarsrixion
The length and height of the frame are ;dt-enuble A pin is passed through the os

caleis another pin s passed through the tibial tabercle and then the Lmb is
placed 1n the framo  Traction s made by turning & wing nut at the cnd of the frame
with counter traction on the flexed hnee The reduction is checked by \ ray or
fluoroseops oxamination and then plaster ¢ f Paris 1 applied over the limb incledin
the pins which are covored with corks  An #oon as the plaster has hardened the lun
12 removed from the frame and crutehes may bo used = Tronafiuon must not be &t
tempted by the novice although its advantages are so obvious that some form of
this apparatus should be in the cyuipment of every phymeian who treats major
fractures
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The pins or wires are removed nfter eight weeks and fresh unpadded
plaster 1< apphied  This methed 1 ven effective and ehminates the pro
longed hospitalization which i« required by sheletal traction with weights
and suepension in hed but must hot be attempted by the noviee on account
af e technienl detmle  Striet neepras must be obeenved e infection 14
dinstroua  In nang amy form of tmetion 1t 14 unportant te avoid sepa
ration of the end« of the fragmoents by over pull as thi mas eause non
umon

Fia 238 Fracrure or T rg TREATED BT TRAWSFIXION
Nefore and after The second film shows complete reduetion It is important to

svord distrmet
o 10n (aver pull) mith any form of skeletal traction as this may eausc

Open reduetion and fixation with a stainless steel plate and serows may
be performed only by eompetent surgeons

Compound fracturea of the leg requre immediate opertion  (Seo
Chapter IIT ) After the operation 1t usually 15 necessary to msert shelotal
trection or internal fixation may be seleeted

Follow up treatment  Order peniodic \ my exammations while plaster
18 worn 1t is difficult to determune the extent of union but 1t is important
to check the poution of the fragments It 18 necemiary to changoe the
Dlaster at the end of mx neeks because the hmb shrnks oy the edoma
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Fra 231 Trawarixio¥ or Frxen TricTion ror Fracrumes or e Lxa
After reduction of the displacement 1n & screw traction frame plaster of Paris 1s
applied and 1neludes the two stainless steel traction pins~ Corhs are placed over the
rp ends of the pins for proteetion.

L .
Fro 225 BomLer Arrarirtus ror Tramsrixiov
The ]ena(d] and height of the frame are adjustable A pin is passed through the os
calels and another pin 1s passed through the tibial tubercle and then the humb is
plaeed in the frame  Traction 10 made by turning & wing nut at the end of the frame
with counter traction on the flened knee  The reduction 18 cheched by \ ray or
fluoroecope examination and then plaster of Pans 1s apphied over tho mb Ineladin,
the pina which are covered with corks  As s0on as the plaster has hardenod tho i
18 removed from the frame and crutehes may be used  Transfiuon must not be at
tempted by the movice l.hhﬂ:\fh 1ts advantages are 0 obvious that some form of
this apparatus should be i1n the equipment of every physician who treats major
fractures.
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The pine or wires are removed after cight weehs and fre<h unpadded
plaater 1« apphed  Thix method s very effectine and elhminates the pro-
Jonged hosmitalization whneh i« required by skeletal traction with weights
and st penson in bed but must not be attempted by the noviee on account
of itr techmen! detmils  Stact a eped must be olrerved  as infection s
diastrons  In usang anv form of traetion it 1« important to aveid sepa

ration of the end< of the frngments by over pull an thie may caure non

union

Fia 238 Fractuxe or Lea TREATED BY TrRANSFIXION
Before and after  The second film shows complete reduction It is Important to

avoid distraction (over pull) with any form of skeletal traction as this may eauso
10N,

Open reduction and fisation with a stanless steel plate and serens may
he performed only by competent surgeons

Compound fractures of tho leg require 1mmedwte operation (Sco
Chapter I11 ) After the operation 1t usually 19 neceesary to msert shelotal
traction or internal fixation mny be relected

Follow-up treatment  Order periodie \ ray examinations wlule plaster
8 worn i 13 difficult to determine the oxtent of union but 1t 18 mportant
to cheek the position of the fragments Tt 15 necessary to change the
blaster at the end of mx wechs because the hmb shnnks as tho ctema



260 FRACTURES

and extrayasation of blood submde and atrophy of the museles occurs on
account of wactivity  Brvalve or spht the plester for removal, and
advise X ray examination to sce the amount of eallus  IHandle the hmb

-

Fia 237 Tmansrixiow (Fixep TRACTION)
Tlus treatment elimnates prolonged hospitalization as tho patient may uso crutehes
soon afterward

Fia 238 Userur TooL
This modufied trephine 18 a time-aaver for removing & scction of plaster of Pans
around the transfixion ping
gently to avoid disturbance of healing  Then apply another similar
plaster of Pana cast of the same length being earcful to present anguln
tion at this ttme  When there 1s dclayed union 1n trans emo fractures the
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plaster may bo replaced by a thort Teg brace provided with o &tiff leather
cuff whieh 18 Inced enugly over the fraeture aren Dasly percusaton on the
heel is alwo ueeful for delaved unon  (Sec Treatment of delayved union
page 88)  Follawing removal of plaster of Pan<apply an Lnna s ‘boot”
(sce Techmie of applung Unna s boot, page 87) or apply an I'lastoplast
hardage to the extremuty to prevent swelling  After protonged immohilt

Fio 23 Fractone oF Tur LEa wimi REsuLms oF TrANsrixioN
The accond film shown complete reduction  The third film shows fairy firm union
at the end of three months  Complete recovery at the erd of six months

_ _Mi%g&

T Fia 210 Percussion TREATURNT OF Drraven Uniax
e lex reats upon a flat surfaco whilo the heel is struek 50 times twice daily with
short choppy blows

zation the ankle and foot nre weak and should be supported by adhesn e
strapping Do not permit the patient to wear bedroom slippers but insist

that he wear shoes to avoud foot-strmn A groft ecoanary
ing operation 18 n.
for non-umon "

Precautions When the fragments are n mtisfactory alinement Le

carcful to prevent dwsplacement while applying plaster of Pans \ ey er



202 FRACTURES

cover a limb with plaster of blebs arc present, as these indicate severe
damage to the *oft structures and the leg should be observed daily  Ele-
vate the foot of the bed to avoid pronounced edema. Order \ ray re-
examnation ponodically throughout the courss of treatment as & check an
tho posttion of the fragments and progress in union  Except when there
15 absolutely no dsplacement of the fragments all oblique fractures in
adults should be treated by sheletal traction Nover attempt to make
traction by adhesne plaster as skeletal traction s the only form of pull
which 18 satinfactory  Careful technic must be observed for the insertion
of the skeletal traction as infection 18 serious  Gnvo prolonged 1mmobili
mtion for fruetures of the leg as insufficient support 18 the most common

Fia H1 Braom ror CONVALESCENON
This is a useful support for delayed union
The stiff molded leather cuff is laced tightly around the area of fracture

cause of mal union and non union Warn the patient to use crutches
until you have determined by firm manipulation and X ray examination
that the fracture has become completely umtod regardless of how well tho
leg may feel to im  Prevent edoma after removal of plaster of Parm by
applying an Unna s paste dreesing or an Elastoplast bandage routinely
Pasmve motions of the knee and anklo may delay umon or cause angulation
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CHAPTER XX
BONES OF ARKLE

In conmdering fractures which extend mnto the ankle jont there are
certain anatomical facts which should be remembered Tho lower ends
of the tibia and fibula are hound together by the strong infenor tibofibular
hignment forming a mortisc between tho internnl and external mallcolt
for tho rocking motion of the astrmgalus m flexion and extenmon  The
moy ements of abduction or cvermon and adduetion or inversion are in
the subastragnlar joint and not 1n the ankle  Thoe internnl lateral hgament
which conneets the internal malleolus and tarxal bones is strong and thick,
the external laternl hgament extending from the axternal malleolus to tho
foot 18 thin composed of three bands and frequently 18 torn

Etology  When extremo force 18 applied to the foot 1t 1 transmitted
through to the astragalus and the tibiofibular mortise and as a consequenco
the ligaments are torn or a fracturc or dislocation oceurs  Most ankle
fractures are caused by indirect violence as sudden twists and falls n the
standing position  Fractures of the ankle occur bv (1) externel rotation of
the foot (2) abduction or eversion (3) adduction or inversion (4) hyper
flexion  (5) hyperextension and (8) compression force of the foot on the
leg The commnuted ty po of fracture 1n the lower articular surface of tho
tibia 18 usually caused by estremely severe direct violence a3 in bemng run
over by a vehiole Extremo foreo may produce fracture-dislocation and
compound 1njures are not uncommon

Eramination The patient has severc pamn and cannot walk  There
18 marked awellmg which occurs soon after the injury on account of hemor
rhage and effusion within the anklo jont and deformuty 1 common In
most instances there s abnormal mobihity and crepitus may bo present
There 18 pownt tendorness although 1t 18 not always possible to dustmguish
between the tenderness over the tear in & ignment and that over a fracture
Accurate diagnows depends upon X\ ray cvamination  Exposures should
be made 1n both anteroposterior and lateral directions and also may be
made 1n an obliquo plane X ray cvamination is edvisble after every
1njury of the ankle e3en if there appears to ho only a spram

Prognosts  1f the dwsplacement has been corrected and the ankle has
been immobilized properly thero 1s xeldom any permanent disabihty
Unles the normal ankle mortise 1 restored there will bo tnstability and

chrome pam  The a3 erage time of immobilization 19 mx weeks although
24
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more rex ere fractures requure n somew hat Jonger time Under the ordinany
treatment there 14 xt] further dinbility after the penod of immobihization,
on account of murcular neakness and edema  Larly protected weight
heanng In the use of an unpadded walking-cnst howescr greatly reduces
the penod of disabilits and preyents troublerome edema  Fractures of the
ankle i older persons often case permanent pan Limstation of motion
and disabhty on account of traumatie arthntis  Articular fractures may
cause chrome prun and dsabihits

Fia 242 Burs FomuaTiox

When multiple bleba form soon after injury they denote severe injury of the soft
[t including the venscls It 1 important to wateh for complications

General {realment A pillow or blanket rolled over tno narrow boards
n the form of a ~eroll may Lo used for temporary »plinting Reduce and
immobilize fructures of the ankle memedintels  without waiting for the
snelhing to subside  If there has been extensise injuny to the soft struc
turcs with bleh formation honever the imb should be eleyated for xe eral
day» before immobilization i plaster  Loeal or general anesthesin mny
be used complete relaxation being neeessary for manipulation  Visuahre
the displacement and treatment by looking at the \ rov filme A ciccular
plarter of Pans east 18 the most satidfactorn form of immobihxation for
most of the cares  The Bohlcr unpadded walking-cast 1s especially valu
able as 1t permuts function while protecting the fracture hut this should be
apphied by only those who have had considerable experience 1n plaster
techme  (For treatment of compound fractures sce Chapter 111)



CHAPTLR X\
BONRES OF ANKLE

In conmdenng fraetures which extend 1nto the aokle jomt there are
certain anatomieal facts which should be remembered  Tho lower ends
of the tibia and fibula are bound together by the strong mfcnor tibiofibular
lignment forming & mortire between the nternal and external malleoh
for the roching motion of the astragalus i fleon and cxtension The
movements of abduction or evermon and adduction or inversion are in
the subastragalar joint and not 1n the ankle  The internal lateral igament
which conpects the internal malleolus and tarral bones 19 strong and thick
the external lateral hgament extending from the external malleolus to the
foot1s thin composed of three hands and frequently 18 torm

Etiology  When extreme foree 13 applied to the foot 1t 18 transmitted
through to the astragalus and the tibiofibular morhise and as a consequence
the bigaments are tomn or e fracture or dsloeation occurs  Most ankle
fractures are caused by indirect violence as sudden twists and falls in the
standing poation  Fractures of the ankle occur bv (1) external rotation of
the foot (2) abduction or evermon (3) adduction or iy ersion  (4) hyper
flenon (5) hyperextension and (6) compression foree of the foot on the
leg The comminuted ty pe of fracture in the lower articular surface of the
tibia 13 usually caured by extremely acvere direct violenee s 1n being run
over by a velucle Extreme force mav produce fracture-disloeation and
compound 1njunes arc not uncommon

Examination The patient has severe pan and cannot walk  There
is marked swelling which oceurs xoon after the injury on account of hemor
rhage and effumon within the ankle jomnt and deformity 18 common In
most wstances there 18 abnormal mobilty and crepitus may be present
There 15 pomnt tenderness although 1t 14 not alwavs possible to distinguish
between the tenderness over the tear ;n a igament and that oy er a fracture
Accurato diagnosis depends upon \ ray esamination  Exposures should
be made 1n both anteropostenior and lateral directions, and alzo may be
made 1n an oblique plane  \ ray exammation 1s advisable after every
mjurv of the ankle even 1f there appeam to he only a pramn

Prognosts If the displacement has heen corrected and tho anhkle has
been mmmobilized propery there 1s <eldom any permanent dumabihity
Unlees the normal ankle mortise 13 restored there will be matability and
chrome pamn  The avemge time of immobilization 15 aix weeks, although

201
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mallcolus and continies upward and outwanl through the astragulus to
fracture the fittla about two mehew abon e the tip of the mallentus  Thero
wa typreal deformity which con t= of alkluetion or partial outward dis
placement of the foot on the leg The entire ankle 14 extremely swollen
and there 19 tenderness ovcr the inner border of the joint, with even greater
tenderness a short disfance above the external malleolus

Fia 245 MamirvLaTiox or Po1r 8 FraoTURE
Note the pressurs and counter pressure without Inversion of tho foot

Reduce Pott 8 fractures without delay using loeal or geperal anesthesia
While an ammstant keeps the knee flesed for relaxation of the calf museles
adduet the foot and make pressure upon the outer mde of the anklo with
one hand as counter prevrure 18 made on the inner and lower portion of the
leg with tho other hand It 14 not necersary to twist or sharply oy ert the
foot  If the narmal contour of the Jaint has not been restored abduct the



FRACTURES

Fra 243 Gump PiLLow Sriinr ror TEMPORARY IAMOBILIZATION
This 18 used for fractures in the lower leg and anlle and provides ecompresmon
il’::ﬂnvem edema. Note that the foot 1s held upnght by tucking in the corners of the
ow

Fibula -—I |TID|Q

Fra 24 Alecmawisx or Porr's Fracrome
This fraeture 15 fi tly accompanied by a fracturs of the internal malleolus
The arrows denote the leverage mechanusm of the infury Therc 18 2 marked valgus
deformity The inferlor tibao-fibular Ligament 15 mntact

Pots fracture occurs by leverage which forcibly abducts the ankle
This force ruptures the mternal lateral hgament or breaks the mternal
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Bimnnlleolar fractures are sometimes compheated by posterior diwslocation,
In some inatancex also a tnangular portion of the posterior artreular mrfnclo
of the tibna 18 hroken off and dmplaced to form the ro-called *tr1 malleotar
fracture  To reduce grp the heel and pull it forward with one hand
wlile producing hachwarl pressure agninst the front of the leg  Im
mobilize the ankle at o mght angle i plaster, without cithor inyemion or
everson  The plaster should extend from tho toes to the mid thigh, with
the knee flexed for complete control of the ankle  Aecuracy of reduction
1s important and can be determmed onh by \ rav examinations The
posterior fragment 1+ difficult to control and 1t may be neeerran tomzert a

Fia 247 BniaLLroLAR FRACTURE BEFORE AND AFTER IEDUOTION

The mortise 1s durupted and thero 1s an extreme abduction deformuty Reduced
?,y adduction combii with lateral presaure and immobnlized in circular plaster of
a

The sceond film shows the mortiso and the perpondiealar inc of weight bear
ing restored

Stemnmann pin 1n the o8 caleis for manipulation and immobihzation 1n
plaster or open reduction may bo advisable,

Anterior fracturc-dislocation 18 uncommon and as 1t 18 difficult to hold
the fmeture reduced open reduction usually 1a necessary for restoration
of the articular surface of the tibin

\on-union 13 common after displaced frectures of the internal malleolus
on account of interposition of soft tizues and must be treated by operation

Communuted fractures of the tilia  Alamipulate froctures extending into

the ankle jomnt by traction and countertrction and immobilize ot a right
angle without 1n\ ersion or eserson

(8eo Directions for applying plaster
of Pans under Pott s fracture )

In many instances 1t 18 neceasary to use
rheletal traction through th os ealem or open reduction may be required
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ankle in order to diengage the frugments and repeat the manipulation
Then apply plaster of Pans to hold the ankle at o nght angle, and with tho
foot neither inverted por cierted Cheek the position by immediate
\ ray cxamnation

Drreclions for applysng plaster of Paris for fractures of the ankle

An aesistant abould hold the ankle at 2 night angle Cover the entire foot ankle
and leg with sheet-cotton bandage using n few extra turns around the ankle First
apply & reverse for reenforcement made by overlapping successive lengths of one
or two plaster bandages and shape this to the back of the limb a4 it hardens  Then
roll on plaster bandages smoothly beginning at the web of the toes and extending to
the top of theeall Do not permit the assistant to support the leg by the heel asany
depression 1n the plaster may cause discomfort and a pressure slough  Flatten the

7 AN
Fio 246. PLasTER OoF Pamis ror Potr » FracTume

Mote the nght angle position of the ankle  The plaster has been cut in two direc
tions over 1ts thinnest portion and is belng opencd with a spreader

plaster over the metatarsophalangeal Jomnts and finally sut the cast down the center
or bivalve it by eutting both mdes By cutting the plaster while 1t i atill mofst
difficulty with the cireulation will be avoided and removal Inter s facilitated At
the end of the second week when most of the swelling has subsided apply a freah
plaster cast with lem padding which can be worn for the remainder of the time
The patient should exerciso the toes and contruct the muscles under tho plastor fre
quently dunng the entire period of immobilizration

Fractures of the malleelh  Fractures of ono or both of the malleol are
caused by a scioro nronch or occantonally by direet lateral shearing force
Accurate reduction 1s inportant as displacement caures permanent pain
and disability on account of disruption of the ankle mortize and disturbance
m the lme of weight beaning  Treat uncomplicated fractures of the
malleoli by 1mmobihmng the ankle at o nght angle with circular plaster
correcting displacement by molding the plaster as 1t hardens  (Seo
Directions for applying plaster of Pars under Pott s fracture )
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attachment of the external lateral ligament from the fibuln  The nnklcllu
held 1 the adducted poation thero 14 local swelling and there may be
ghight crepifation Movements and attempts at weight beanng n]rv
panful X my examination should be orderal after cvers injury of the
ankle for differentiation of spramn and &prain frncture Immobihize the

Fia 260 IirpooTiow or Posti rior DIALOCATION AT TIL ANKLE
Plaster of Pans may bo applied without disturbing the counter traction bandage

anhkle at a nght angle m plaster with the foot neither ndducted nor
abducted  (See Directions for applying plaster of Pana under Potts
fracture )

Rupture of the tilnofibular ligament may oceur with or without fruoture
In rome nstances the condition at first appears to be an ordinary spruin
of theanhle but sub=equent examination on account of permstent weakness
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Fia 248 Fracrume or ANxLE Br Bapamina \iOLENCE
The arrow denotes the direction of force  There Is & deeided spreading of the
ankle mortise This dmplacement 18 uncommon

Fra 249 Corrox s Fracrvme
Bplitting and posterior duplaccment of the artscular surface of the tibia combined
with postenor disloeation

Sprain fractures of the ankle  \1l rovire twists of the ankle should bo
suspected of cauang fractures until proven othormse  The usual spmin
fracture 13 caused by sudden adduction of the foot which tears off the bony
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attachment of the external lateral hignment from the fibula  The ankle 1<
held 1 the addueted po<ition thera 14 loeal swelling and there may be
ehight crepitation \ovements and attempty at weight beanng are
pamful  \ my cexamnation should 1 ordered after every Injury of the
ankle for differentintion of sprmm and spruin fracture  Immohilize the

Fia 250 Reovcrio or Postorior DISLOCATION AT TRE ANKLE
Plaster of Puris may be applied without distusbing the counter traction bandage

ankle at & nght angle 1 plaster with the foot neither adducted nor
abducted  (Rec Directions for applying plaster of Pang under Potta
fracture )

Rupture of the tibiofibular hgament may occur with or without fracture
In rome 1nstances the conthition nt first nppears fo be an ordinary aprain
of theankle but subeequent examination on account of perriatent weakhneay
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Fra 248 FricTURE or ANXLE BT SAEamiza 3 roLENCE
The arrow denotes the dircction of foree  There 18 & decided spreading of the
ankle mortisc  This displacement is uneommon

Fio 2490 Corrom s FracTURK
Splitting and postenor displacement of the articular surface of the tibwa combined
with postenor dislocation

Sprain fractures of the ankle  All mevere twists of the ankle should be
suspected of caumng fractures until proven otherwise  The usual spramn
fracture 18 caured by sudden adduction of the foot which tears off the bony



BONLE OF ANKI] 271

Metal
Stirrup
Incorporated

Fra 202 Bourex Warxing Casr ror Earny Weiont Bearivg
This provides ambulatory support for fracturea of tho ankle and foot  The plaster
1 applied to the bare akin ‘the only padding being small stripa of felt placed over the
weh of tho toes and below the kneo  The foot nover 1s inverted ho plastor solo
extends beyond the tocs  “ote that the anklo1s held at a right angle and the stirrup
13 close to tho heel thereby enabling the patient to waik well

Fra 253 Aumior » \IETHOD OF BTRATPING THE \WxLE
Thus in used duning eonvalescencoe from sprains and for support after mmobl
tion Btnpa nambered 1 and 3 bemnming over the inner u[:ryt)%f the ankle lou;[ixl):t

tho external lateral ligament  Strips numbored 2 and 4 nnin,

& over the outer
aspeet of the ankle rt the internal lateral ligament
6 encirele tlwo ankle lntl;":") tnps numbered § and
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and swelling shows o decided sprending or diastams of the jomt The
broadened ankle can be restored to 1ts normal width by squeesng it later
ally with the clenched hands but as soon ns the compression 1s released the
bones spread apart agamn and the mortise 18 widened  Watson-Jones hes
proven that this condition exists by firmly abducting the ankle durmg
X ray examination The proper treatment 13 early immobilization 10
plaster of Pans the plaster being compressed laterally asit hardens  (See
Directions for applving plaster of Pens under Pott s fracture) Cases
which have not heen recognized early ean be managed onhv by operation

Fra 251 Mwtmop or Conreotoea FAULTY PouTION AT THR ANKLE

W wedgreshaped section of plaster to be removed 1n order to obtain a nght angie
position or to correot angulation of fractures P patching with a plaster bandage
after removal of the wedgo

Fraclures of the lower epiphysis of the tibia  The lower eptphyss of the
tibta does not unite with the diaphymis until the eighteenth 1 ear, and before
that age 1t mayv be peparated or broken by violent force There is fre-
quently an amsociated dinphyseal fracture of the tibia  The epiphyms
may be only loczened or 1t may be markedly displaced or crushed depend
1ng upon the violence and mechanism of the mjury  This condition causes
marhed swelling at the ankle and loss of function and 1s charactenized by &
soft rubbing or muffled crepitus  When displaced the eprphvms ix
usually posterior to the dinphysin  Troumatim at the time of mjur
or repeated traumatism in attempts at reduction mey cause retarded
grow th of the tibia and permanent deformity at thoankle  Unless mampn
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HMetal
Stirrup
Incorporated

Fia 25 Boner Warxixa Cart 1or Eamuy WeionT Bramva
This provides amhulatory support for fraetures of the ankleand foot  The plaster
isapplicd to the Lare shin the only padding being emall stnipe of felt placed over the
web of the tocs and below the knee  The foot never e inverted e plaster sole
extenda beyond the toes N\ ote that the ankle 1s held at a right angle and the stirrup
is close to the hecl thereby enabding the patient to walk well

Fra 253 \utuom » MeTHOD OF STRAPPING THE \NKLE

Thus is used dunng convalescener from sprai
prains nnd for support after immoblliza
:‘}‘T (Blﬂl:- numbered 1and 3 begpinning over the nner anpect of the ankle support
“p::‘ ;;u:lgeh:\:{lll Liga o tnpe 12 and 3 g’ ing over the outer
3
6 enarrcle the amhje lt:(r;;p:”) e internal lateral higament  Strips numbered 5 and
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Inted without delay the early formation of callus will provent reduction
Reduce porterior displacement by pressing thoe tibin backward as the foot
18 drawn forward, as for posteror fracture-dislocations of the anklo
Operation may be necessary 1f decided displacement exists after mampu
lation  Followmg replacement the ankle should be immobilized at & nght
angle 1n plaster  (Sce Use of plaster of Pans page 59 )

Follow-up trealment Immobilize Potts fractures in plaster for mx
wechs  Immobilige fractures of both malleolr for eight weehs as the
tendenes to displacement 18 greater than after simplo injurtes of the ankle,
Fractures with rupture of the tibiofibular hgament require cight weeks
Immobilize sprain fractures for four weehs For epiphyzeal mnjunes the
penod 1n plaster depends upon the amount of 1njury 1n the individual cases
varying from s to twelve weehs  Permut the use of crutches after the

Fia 254 Fractome or InTemvar \aLLrorus
This eould not be redueed by mr:.ixlpulntjon Open reduetion was necessary  The

sceond and third films show the t of the oporation and fixation with & stainless
stee]l nall  There wan painless weight-beanng six weeks after the oporation

first week but nstruct the patient to keep the foot elevated mn the hon
tontal pomtion if swellng occurs  The uec of o walking-cast preicats
muscular wcakness from mactivity but this form of support 1s not advis-
able for eascs with decided displacement At tho end of the recond week
when most of the swelling has submded epply & freeh plaster cast with less
padding to be worn for the remainder of the time  Request o new X ray
exammation after the reapplication of plaster to be certain of the pomtion
The patient should cxereie the toes and contract tho muscles under the
plaster frequently dunng the entire penod of immobilization Aftor the
removal of plastcr of Pans the ure of an Unna s dressing or  boot  for
set ernl weeks presents edema and providea ambulatory support for weak
ness  (8ce Technic of applymg Unnas hoot page 87) DProvent foot
stramn by the use of o strong oxford shoo immediately after the plaster 19
removed 1t may be neeersany to cut the vamp and bov of the shoe in order
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to provide additonal reom for edema of the foot (in e masenge and order
contraxt bathe by tmmerang the ankle altcrmatdy in hiot and cold water
twiee datlv  (See Phvmothompy page $1) For subsequent wenthness
the ankle rhould be strapped with adhesive pluster nnd a three aixcteenth
ineh wedge of leather mas be added to the inncr border of the heel  Un
corrected displacement and resdual deformuty: must be treated by opera
tion  Communuted fracture« extending nto the ankle jomnt whreh are
followed by permanent pamn enn be relieved only by operntion to produce
anhilosre

Precautions It 1< a genous mustahe to postpone reduction beenuse of
swellmg as the displacement produces edema and delayed reduetion 1s
more difficult heentuise of the begminning formation of callus  Accuracy
m reduction 15 ymportant, as uncorreeied displacement enuses permanent
pam and hmited motion  Always immobilize the ankle at o nght angle
po<ition to prevent contructure of the Acinlles tendon  Avoid marhed
adduetion or i erqon i immobihizing these fractures molding the plaster
as1t hardens for the correct powition of the fragments  For safety and to
say e time 1 removing the enst later bivalve 1t ag soon asit has hardened
Change the placter at the end of two weehs ax the edema has sufraded
and the onginal plaster 14 too loose after this time
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CHAPTER XXI
BONES OF FOOT

Fractures of the bones of the foot are conmdered under the following
clasmfication (1) Fractures of the nstragelus (2) fractures of the o3 ealers,
(3) fractures of the scaphoid bone (4) fractures of the cubord bone, (5)
fractures of the cuneiform bones, (0) fractures of the metatarsal bones
(7) fractures of the phalanges, (8) fractures of the kesamoid bones

Fractures of the astragalus. Efology Thero mjunies are rare  Minor
fractures of the astrugalus sre caused by avulsion of the lignmentous
msertions  Communuted fractures oceur 1n the hody of the astragalus and
are due to & fall in tho standing pomition from o conviderable height the
foree being transmitted through the heel there mav be squashing and
impaction of the fragments Fractures through the neck of the bone
usually are caused by severe wrenchung 1njunies which may rotate and
chsplace the fragments to produce fracture-disloeation

Ezamination  With exen minor fractures there 1 extreme swelling and
attempts at mos ement and standing are painful  With all major fractures
the anklo 18 extremels pamful and swoller  Compresszon fractures do not
produce gross deformuty although when tho fragments are separated they
may be displaced so much as to cause presmure necrous of the skan  There
13 no crepitus when the fracture 18 compressed and impacted X ray
examnation should be ordered after every severe injuny of the foot, even
f there are no defimte mgns of fracture In examining the films it 1s
inportant to avoid the mistake of diagnosing a supernumerary bone as a
fracture

Prognosts Avulmon fractures as spram fractures elsewhere respond
fovorably to immobiligation for a fen weeks Fractures in the body and
pech of the astragalus require prolonged immobilization because they
nterrupt the seanty blood supply of this bone and delayed union s
common Impaction caumes shortcrung of the imb and after many
revere fractures there 1a permanent diaability from hmitation of motion
and pain on aceount of areptic neeroms and traumetic arthriti

Treatment  Immobilize avulsion fractures in plaster of Pans for four
weeks  With fmactures 1 the main portion of the astragalus without
diplacement immobilize the ankle at a nght angle in plester of Pans
which should extend from the web of the toes to the top of the ealf  (See
Directions for applying plaster of Pans under Pott’s fracture )

When the fragments are diwsplaced but not squashed reductlon by

re
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manipulation under anesthesia should be attempted wathout delay, T
the diplaced fragments are apt to prodiico pres<ure necrosts of the roft
tsrues Sit on the end of the operating table and place the heel m the
patient’s grown for counter traction, then make firm traction combined
wth roching an the ankle meanwhile pressng upon the displaced fragment

Fio 253 FracTUme oF TRE \sTmAGaLUS

Tlus ususlly is eaused by the same ty pe of force which produces fractures of the
s ealcis  Displacement 19 difficult 1o correet by manipulation and non onion fro-
quently resulta.

with both thumbs while the anklo 14 plantarflesed  Then apply plaster
of Pan< to mamntamn the plantarflexed position  In most mstances 1t 1s
impo ible to completely replace the fragments and operative fisation is
neeeztan for a good result

Severely comminuted fractures should be treated by immediate opern
tion as the results of consen ative treatment are \cry poor



CHAPTER XXI
BOKRES OF ¥OOT

Frartures of the hopee of the foot are eonadered under the followmg
claefiation (1) Frarture of the o tramatn (2) fractures of the o= el
(3) Iractures of the seaphod bime  {4) frartures of the cubesd bone (5)
frartares of the eupedorm bomes  (6) fractures of the metatarral bones
7) frzetures of the phalanpes  (8) frartures of the resammord bones

Fractores of the astragalng.  Efiddogy  The-e mjuncs are rare Mmor
fracturer of the e<tragaly are cau~d by avulion «f the lignmentousx
m~risons  Commmmuted fracture occur m the hody of the astragalus and
are doe to 8 fall m the standmg pocttion from o enpaderable beght the
{oree Lemg tran-mostted through the beel there mav be squashing and
impmetion of the frugment  Fracture through the neeh of the bune
gaonlly are ciu~+d br «iere nrepdung myunes which mav rotate and
i plure the frapment 1o produee Sractyredi Joeation

Ergnanatwn Whth even mmor fracture there 3~ extreme swellmg and
attempt~ at mot ement and stapding ave pamfol.  With all major fracturec
the skl 1 extremelt pamfal and srollen. Compres-1om fractures do not
produee gro— deformnty atthouzh when the fragment= are reparated ther
mat b di plared <o mueh s to cau-e pre~<ure neeroaof the kin There
1 1o errputu nhen the fmetare 1- compresed and mpacted. N\ mav
exxmmation «hould be ordered after evay severe mpury of the foot even
d there are no defimte mgn of fracture  In examining the films 5t =
unportant @ avord the mi<take of diagmo+mg a «uprmumerarv bone aca
{racture

Prognos Avulion fraetyure- 2 pram-fractures el-ewhere respond
favorably 10 mumolalieation for a few neekn  Fractures m the bodv and
neek of the atmoalns require prolonged mmobibzation becanse thev
misropt the srants blood <upplv of th bone and deleved umom 2
crmmun Imiertion esuw~  bortenme of the loeb and after mam
w~ere frarture there 1 permanent diability from lunstation of motion
and pam on aeroant of avptic peero and trampatie arthnt

Treatmerd  Irmmotnlize wyul s o fractures m pla ter of Pane for four
uek  With fracrture 1 the mam portsun of the astrapulu  wribout
i plarempent mame bilize th ankle at a neht angde moplaster of Pan
wloeh ~hould extend from the v e of the tom to the top of the call  (Bee
Directron for appiving pla ter A Panr upnder Pott s fractore.)

When the {moments are di plaed but ot squs bed reductron by

re
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manyulation under anesthean should be attempted without delny, t;!
the displaced fmpments are apt to prluce presstre necro 1< of the =oft
tweuer Sit on the ond of the operating table and place the heel In the
patient’s groin for counter tmetion, then make firm traction combinesd
with rocking on the ankle, meanw fnle pres g upon the displaced fmgment

Fio 235 TR«CTURF OF THE \ATRAGALDS
Thus usually is cnused by the aame ty pe of furee whieh produecs fractures of the

oa calein  Displacement 18 diffienlt to eorreet by manipulation end non union fre-
quently results

with both thumis while the anklo i+ plantarflexed  Then apply plaster
of Pann to mamtain the plantarflexed postion  In most instances it 18
mmposable to completely replace the fragments and operative fixation is
neeessary for o good result

Severely comminuted fractures should bo treated by immedinte opern
tion as the results of conservative treatment arc iery poor
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Follow-up treaiment Immolihze the ankle for four months before
permittmg the patient to bear weight on the foot  Then apply an Unna s
drersing (see Technie of applying Unna s boot page 87) or an Elasto-
plast bandage for the prevention of edemn and to provide hight support
A good shoe should be worn to prevent foot-stran  Chronie pamn from
traumatic arthntis and uncorreeted displacement of the fragments requires
an arthrodess operntion to stiffen the ankle joint

Fractures of the os calas. Efiology  The os calers 15 a eancellous bono
which must bear a large portion of the body weight  Fractures are rather
common usually rexulting from falls m the upright posmtion with the

Fra 256 FracTUeRE or THE AsTRAQALUS
This is accompanted by fractures of the lower tibia and of the os calews
ond film shows the result of an astragalectomy operation which was followed by Y
good result

knees held strught when the perron alips from a ladder fire ereape or
porch  On account of the cancellous nature of the os calers such fractures
urually are comminuted and rquashed with impaction and shortening 1n
the height of the bone  In addition there may be a fracture of the astra
galus and much fall+ alvo may produce an accompanying fracture of a
vertecbm  The mam portion of the tvpieal fracture 1s at the junction of
its middle and antenor third  the posteror reetion being driven upward
Such draplacement produec flattening and ey ermion of the foot with loss of
the tuber angle Thi angle whieh averngen 40 degrees 1n the foot with
a normal longpitudinal arch 1 formed by the mtereetion of a hine drawn
through the upper po~teror portion of the o~ calews and a line through the
subastragnlar  (astragnlo-caleaneal) jomnt  Indirect foree sometimen
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produces a linear tmction {meture through the postenor surface of the
heel ¢ duch bill"” fracture) the avul 10n being prsluesd by sudden con
traction of the ealf nuscles
Framination  Frctures of the os culefs eanse severe pam and dr alulits

There 12 a bogzy anelling below and posterior to the ankle often with hlel
formation  With communuted fractures the heel 1 finttened and broad
ened and the limb 18 shortencd  Crepitux and abnormal mobilits cannot
Ie chieited when the fragments are impaeted X mv films tn ~everal
projections muxt he studied earefully ag comminution or impaction may
be overdooked  (See General Dircctions for guidance i \ v worh 1n

Fra 257 CouwvinoTted FraCTURE OF THE O CaLeis

“ote the lines of fracture extending into tho
i

b
g nto Hh pererimenlar Jont - Apparcathy the

Fractures page 10) Do not overlook the possibility of fracture in tho
spine

Prognosts Prolonged immobihixation is neeassary on account of tho
type of fracture and the eancellous nature of this bone and because 1t sup
ports the weight of the body  Mlost linear fructures without displce-
ment and even comminuted fractures m younger persons are followed by
little or no permanent dwability although lateral movements and the
normal spnng in the foot may be mmted In genernl fractures of the
;:alummm produce the large average of 40 per cent pormanent disability
or avernge work on account of chrome pain and stiffness  Unless tho
displacement and broadening of the bone under the external malleolus 18
corrected there will be permanent restnietion of latoral motions ngd flet
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foot and chronic pain  Permanent total disability 13 common 1n persons
of middle age on account of an associated traumatic arthriis i the
subastragalar and caleaneocuboid jomnts, most of the pain 18 due to an
sbnormal relation of the jownt surfaces of the adjacent bones on sccount
of uncorrected deformity 1n the os calew

Treatment. Single or multiple linear fractures without displacement
are not accompanied by much traumatic reaction  Apply an 1ce cap for
48 hours and then immobilise with a eircular plaster of Pans dresang
The foot should be allowed to drop into moderate plantarflexion, and the

Fia 258 ANTEEOPOATNRIOR View (See Fia 257)
Noto the lateral spreading of the fragments not suspected in the other film
Buoh ertonmvo involvement of the subastragalar joint causes permanent pain and
disability and on this account an arthrodoss operstion 1s advisable

plaster should extend from the toce to the top of the calf A walking 1ron
or heel mav be added for early partial weight beanng 1n order to shorten
the disability by protected funetion. Remove the plaster after two or
throe months according to the severity of the injury and encourage
complete function The patient should not wenr slippers on account of
foot-strmn  The shoo should be strong with the height of the heel in
creased one-halfl 1nch this change prevents the entire weight from being
placed on the os cales and should be continued for two months  Dunng
this time give physotherapy for residual awelling, or use an TIlastoplast
drersing

In avulson or duck beak fractures the fragment 18 drawn up by the
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Fra 208 Courni ~1ox of [ sTERAL Bratapixa or Os Crcis FracTunr
The roft struetures are protected by thiek bloeks of felt aa the hone Ia reshaped with
a C~lamp

Fia 260 Heeuaw s Mmoo ror O Carcis FracturLa
Traction is seeured on 2 Btetnmann pin passed throu
01.1 caleis while counter traction and pressure are ‘rua‘dghutn!‘::;“t}l:‘oafn?z:l(rlw?n Ds't‘h‘:‘
the heel with a sawed-off eruteh to restore the normal arch and sallent m:g]epa °
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foot and chromio pain  Permanent total disabihity 1s common n persons
of middic age on account of an associated traumatie arthntis i the
subastragnlar and enleaneocuboid joints most of the pamn 18 due to an
abnormal relation of the jont surfaces of the ndjacent bones on aecount
of uncorrected deformity mn the os caleis

Treatment  Singlo or multiple linear fractures without displacement
aro not accompanied by much traumatic reaction  Apply an ico eap for
48 hours, and then immobihze with a circular plaster of Pans dressing
The foot should be allowed to drop into modernte plantarflexson, and the

Fia 258 AxreEmoroateEmior ViEw (Bec Fia 257)
Noto the lateral apreading of the fragments, not snspected In the other flm
Sueh extenmve nvolvoment of the subastmpgnlar joint eauses permanent pain and
disability and on this account an arthrodesis operation s advisable

plaster ahould extend from the toes to the top of tho calf A walking 1ron
or heel may bo added for carly partial weight-beanng 1n order to shorten
tho duabiity bv protected function Remove the plaster after two or
three months, according to the seventy of the mjury and encourage
completo function  The patient shiould not wear shppers on account of
foot-atrun  The shoo should be strong with the height of the hecl m
creancd onc-halfl mneh  this change prevents the entire weight from bowg
plaeed on the os calews and should be continued for tno months  Durng
thie time give phymothernpy for redual swelling, or use an Flastoplast

drersing
In avulson or duch beak  fractures the fragment 18 drawn up by the
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of the foot agmn t hie chest An X v exanunation now 1s ordered to
chow the Iatemnl and antero-posterior outhines of the hone  The ahonld
thow correetion of the laterl spreading of the fragments, and the normal
tuber angle hould be restored 1 ther #till f« Internl sprenading of the
fragmentx reapply the clamp for further moliling  If the heel stall 18
Mattened g0 that the surface< of the enlenncocuboid and nstragalnscaphoiud

=

Fia 202 Wawkixg Cast ror Fraorures or TRE ON gALCIS

Plantarflesion of fout 19 maintained to prevent weight-bearin, h

plaster must extend to the md thigh whg the knes slightly ﬂa‘x.v:-)c'lJ 'h'le'hi:tll)erg‘lht:

?:r:{'grol\g\ed function and thus mﬁ\ly‘mf%um the penod of temporary dusabihty
climinates severe permanent lity b

a0, clliinates sove thepejmntu nt dimalulity by preventing osteoporosis and de-

Jomts are out of alinement there will be permanent pain and su

arthntis therefore meake further traction and co\mli:r tmctmnb?g?uc:]rt
rection of the angular deformity and re-check the postion by another
X ray exammmation  Finally apply sheetcotton handages and & csreular
plaster of Pans dressing with the forefoot held m a decided foot-dro
peation and with the knce flexed to 140 degrees The plaster m l:
extend from the web of the toes to the mid thigh and if a Steinmann :xsn



232 FRACTURES

attached Achilles tendon and eannot be reduced or held by conseryative
trentment A stinless steel rerew 1< rati<factory for internal fixation on
aecount of s ruperfien! poation the skerew must be remos ed three months
later after unton has taken place A shoe with the heel rased should bo
worn for the following two months dunng wilich period phvsiotherapy
may bo necersarny

With communuted frnctures of the body of the os calew there 18 decided
suelling and bogginess and swelhng with wadespread extravasation of
blood around the entire hee! and ankle  For this apply an 1ce-cap for
48 hourn then use an ACF bandage combined with one or two rubber
spongen for comprerson  heeping the foot elmated for a week  Then the

Fia 281 Fractome or tar Os Carcis

\ote the diminushed anlient angle in the first ilm  In tho second film the normal
salient angle of 10 degrees has been restored by skeletal traction and compression
under ancsthesia

deformity and squashing of the heel must be corrected under ancsthesia
Correct whatever impaction 1s present by rocking the hedl from smde to
sde and next mold the heel to correct the lateral spreading of the frag
ments by compresson with a C-clamp or a earpenter s clamp  Dunng
this molding the sides of the foot should be protected with heavy pieces
of felt and the clamp shifted and reapplied until the normal lateral outhne
of the heel has been restored At this time for marked comminution and
deformity 1psert o Stemmann pm through the superor and posterior
portion of the os ealers  (For technic mee Chapter \I) Then make
manual traction on the pn as the forefoot 1 pressed downward nto the
foot-drop poation to correct the flattened angulated pomtion of the
fragments and thus to restore the normal long arch of the foot For
counter trection the operator presses a sawed-off crutch placed on the solo
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Framunatton  Froctures without di placement are diagnosed by pam
and swelling loenl tenderness and pan on weight beanng If there
i« compres 1on there mas be an mverron deformity of the foot When
the fragments are di placed they mav be palpated Ivng in o prominent
poation, with deformuty of the foot  Accurate ingno~1s may be made
onlv by \ v cxammation A supernumerany or acees orv reaphord
bone ~een 1n the film< should not e mi taken for o loo~e fragment

Prognaste Patients reldom recover from these fracture< in less than
three monthe  Moxt scvere frietiures arc followed by chronie pain from
traumatic arthotic and et b fracture of the «caphoid may be followed
I inversion deformity of the foot with hmmitation of mosvement«

Fra 263 Dvex Biee  Fracroae or e O» Carcis
The fragment 15 displaced by the pull of the tendo Achillis It is difficult to treat

tlus fracture satisfactonly without operntion ere was complete
recove, f
internal fixation althougli it was neecneary to remove the screw later Ty after

Treatment  When there 14 no displacement apply eircular plaster from
the web of the toes to aboy e the anhle maomntaiming the foot n alight s er
fion and the ankle nt a nght angle  \Mold the plaster around the longm
g;d)mn] arch of the foot as 1t hardens  (See Ure of plaster of Pans page

With displaced fractures and fracture-disloeations gne anncsthesin
and manipulate by ¢verting the foot over o padded block at the xame time
pres<ng upon the displaced hone with the thumbs to replace it betw een the
astragelus and cuneiform  Immolnlize the foot 1n errcular plaster extend
ng from the top of the calf to the web of the toes molding the plester
around the lonmtudmnl arch  Fracture-dislocations must be mmplct f
reduced open reducetion often heing necesaary  as the seaphoid forr[:\a tchf:
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has been inserted it 19 incorporated in the plaster  As the plaster hardens
1t should bo compressed to fit snugly o1 er the sides of tho heel and under
the long arch

Follow-up treatment  For comminuted fractures chango the plaster every
threo wecks as the edemn sub=mides and atrophy oceurs  Exert comprersion
over the sides of the heel as the plaster hardens, to prevent lateral spread
of the fragmenta under the malleoh  The pin should be removed from
the heel by the eighth week  If the fracture 1« comminuted and extends
into the subastmgalar jomt there will be hmutation of inversion amd
evermon movements and chronie pam in a large propertion of caser
In young patients consenatiy e treatment ustally 18 ratsfactors and early
protected weight beanng with the aid of a walking iron added to the plaster
18 cncournged until the plaster 1s remoyed twelv o weeks after the injun
Then an Unna s paste drexang or Elastoplast bandage 15 used for the pre-
vention of edema and a correetine shoe 18 worn  As such a condition
usnally causer permanent disability 1n older persona an arthrodema opera
tion should he performed six weekn after the injury Thus, by chminating
moyvcments i tho subastragalar joint, there will be no further pain and
this roatriction of function produces httle or no permanent disabilits  If
the fracture 18 extremely comminuted and displaced and extends nto the
ealeancocuboul joint as well as mto the aubastragalar jont permanent
disabithty muwt be expected the most satefactory treatment for such a
caso 10 arthrodems of theso two jonts and also of the sstragaloscaphold
joint to prevent permenent pain obviously 1 such an nstance the re-
striction of moycments mn 1tself constitutes o permanent partial disability
for most forms of manual work

Precautions  Suspect fracture of the os caleis after a fall in the standing
position civen when there 1s no deformity of the foot  Also suspect frac
turo of the spine after o1 er ipjury of this nature Do not manipulate the
foot for sexcral dava or cven apply plaster of Paris until the bogginess of
the hecl has submded with rest and elevation 1n bed  The general prac
titioner should not attempt treatment of comminuted fractures of the heel
s these are difficult to manage and require the skl of a apecinlist ~ Unless
theso cascs are treated properly end even if the best attention 1s given
there often w1ll be permanent pain and disahility

Fractures of the scaphold bone. Efiology  Tho tarml seaphoid may he
broken by direet or indircct violence Sevoro twists cause fractures
with displacement (fracture-dmlocations) while blows and heavy ob-
jects falling upon the foot sometmes produce comminuted fracturs of
tho meaphoid slone or of additional tarsal bones without dislocation
The scaphod may bo erushed between the mternal cunaiform bone and

astrogalus
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web of the toex ta aliove the ankle without amverston or everaon of the
foot (e Tee of plater of Pan« page 59) D placement requores
manpulatt m under anecthesin and operation aw for feeture-dislocations
of the seaphod bone mav be neeesaany Change the plaster after two
weeks, by wlieh time most of the swelling rhould have submided  Remove
the plaster s wechs after the myury and g heat and ma age (%ec
Phvaotherapy page S1) Do not pemut full weight beaning until
serernl weeks later when loeal tenderness has substded  Steap the foat
with adhene plaster and order arthopedic shoes for mupport until the
strength of the foot has heen retored — An arthrodeas aperntion may e
neeewan if there 14 persistent pain on account of traumatic arthntis

Fractares of the cuneiform bones. Friology  The cunciform bones are
usualls broken I direet foree the fractune sometimes being impacted
Avulyon fractures are can~etd Iy indireet foree such as violent twists

Framtnafion  Avulaion frmetures enuse onlv modernte pain suelling
and tenderneax With direet fractures and the accompanving sescre
traumatism of the roft stritctures marhed suclling cechvmosis and tender
ner< and rometimes erepitation are prevent  \ rav examination alnave
should be ordered hefore treating rey erc anjurdes of the foot

Treatment  When there s an avul€on fracture or when the frgments
are not displaced immoinlize the foot in plastcr extending from the wely
of the toea to the top of the ealf molding the plaster under the lonm
tuding!l arch and metatarxal bonex  When the fragments are displaced
manipulate the foot under anesthema wihile making eompresiion upon the
fracture and then mold the plaster fnugh over the donum of the foot
(See Lre of plaster of Pans page 60 )

Apply freh plaster after two weeks after moat of the swelling has sub-
fded avoiding 1nyenaon or evenston of the foot  Remove the plaster sy
weeks after the injury and givo heat and masage  (Sce Phywiotherapy
page 81 ) Use adhemve strapping nnd corrective shoes during conmva
lescence  Support the more severe type of fracture with a foot plate
Do not permit the patient to bear full weight upon the foot until local
tenderncss has submded  Chronie pain from traumatie arthntis may
require an arthrodesis operation

Fracturea of the metatarsal bones. Etiology There fractures are
rather common 1 industry and usually are caused by dircet mjury which
alw consderably damages the soft structures of the foot The first
n::ﬂﬁf::n:emu;n?rh nln- more frequently injured than tho other meta

e bones are more prominent  With severo mjunes
therc may he also fructures of the tarsal bonew  Indireet force such as
:)‘;)’]'?;ZZ (;r\nc:mc:: Ll\\cﬂ?:k‘r border of the foot momctimes produces an

proumal portion of the fifth metatamal bono



288 FRACTURES

keystone for the bony arch of the foot At the time of operation an
arthrodems 13 advimble to preyent mubsequent displacement and chronie
jomnt pan  (For treatment of compound fractures see Chapter 111)

Follow-up treatmen! Applv new plaster after two weeks by which
trme most of the swelling should have rubarded, hold the foot flat while it
15 apphied as 1y ermon deformity produces e ere pain on weight bearing
Remov o the plaster after eight weeks and mye heat and massage  (See
Phymothernpy page 81 ) Wenhness in the foot should be treated later
by adhemve strapping and excrcises Do not permit complete weght
bearing until the fourth month when local tenderness has rubsided  If
traumatic arthritis occum nnd 13 not reliey ed by a well-made foot plate and
phvsotherapy finally an arthrodess operntion to ehminate the pamnful
motion at this area will e necexeary

Fra 264 Faaorore Distocatiox or TirsiL Bowes

Bevere 1njuries to the tarsus usually produce a combination of fracture
and dislocation

Fractures of the cubold bone  Efwlogy  Fractures of the cuboxd bone
are caured by direct foree produeing commnution and rometimes 1mpac
tion of the fragments When the cuboid alone 14 involved the fragments
are reldom displaced  There may be arsociated fractures of other tanal
bones as m the cuneiform and metatarrals or there mav be a fracture-
dimslocation

Eramination  On account of the nccompanving traumatism of the
eoft structures there 15 marked ecchymoers swellmg and tenderness
X ray exammation should be ordered routmely ns otherwise munor
fractures may not be recogmzed

Prognons  There mnjunes cause many weehn of diability on account of
permstent swellmg and tendernew m the foot any older paticnts
complain of chronic pam and stiffness from traumatie arthnhs. Bevere
multiple fractures 1n this part of the foot often are followed by deformuty

Treatmen! Apply & circular plaster of Pans cast extending from the
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tion= apph esreular plaster from the web of the toes to abme the ankle,
and mold the pla ter wdll under the longitudinal and tran«erse arches
It 1< mportant to provent a bony prominenee on the dorum or role of
the foot cauced In apgulation of the fragments (See Use of plaster of
Pane page 59)

With multiple fractures give anesthean and manpaulate while traction
wmade on the toes  Suel fretiires are accompanied by extensive swelling
on account of thromlwei« and odema and should not be immohlized n
placter but rhould be treated by e ing the hematoma carly expr= ing
the Blood and u ing continons warm bone acld compres-es 1n bed

Fia 260 Muimeir Tractunts or min MrraTamsar Boves

\ote overlapming of the fragments and the similarity of displace!
ment  Such dis
placement unless eorrected eauses permanent (lmnlnl’nl)l on aecnunt of presaure of
it

the fragmenta against the plantar nerve branches  In addi

tion the extensive lema
toma 1n the foot often becomen fibrotie and conatriets the velns and lymphaties with
resulting permanent ederna and thiekening

When there 18 overdapping of the fragments reduction 15 neceseary
rheletal traction by Ramschner wires and s banjo aplint may bo satisfactory '
or 1t may bo advsable to make leverage through a small incision on the
dorsum of tho foot

For linear fractures of the fifth metatarsal bone caused by tummng over
on the foot apply 0 wooden tonguoe blade with adhesy o plaster stmpping
nng permut the patient to walk with a cane

ompound fractures of tho foot requiro immediate deb
should be watched carcfully for mfection (See Chnptc:ll?ldt)lmclr}tmfﬂ:cd
tion develops keep the patient n bed and apply continuous warm hone
e compresses  Later use vareline gauze and dress infrequently
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without displacement  ‘March fracture’ 1 Iy seen in g
of sedentary haluts who have walked excessively, as new soldicrs, being
most common 1n the shaft of the second and third metntarsal bones
Framinafion  There 18 extensivo awelling eechymosis and local tender
ness with direet fractures  If there 18 acvere pain or crepitus when pres-
sure upward and downward at the metatarsophalangeal joint 18 made the
diagnosia of fracture 1n the metatarmal bono is farrly certain  Indirect
fracturcs 1n the fifth metatarsal bone and march fractures may bo over
looked as there 13 onlv a gmall area of tenderness and the foot appears
merely sprained  there 18 no displecement of the fragments and the fracture
mav not be visible on the X ray film until callus begins to form X v
examination should be obtained after all injurics of the foot which causo

Fra 265 Cowwinvrep Frictumes or Foor
The second film shaws the result of traction through the distal halan(rlth-mmof
Rirschner wire combined with a banjo splint for our weeks

perustent pamn In exammimng the X ray films a supernumerary bone
must not be mistaken for a fracture

Prognosis  Fractures of the metatarsal bones which are in good position
unite 1n four weeks although peunful excees callus may form if weight 13
borne on the foot too carlv  The severe direct force causng multiple
metatarsal fractures also mjurea tho soft structures of the foot and often a
large hematoma forma. Such & hematoma cnivelops the nerves vemsels
and tendons 1n a hard mass of fibrous tixsue and causes chronio thickening
and pain in the foot  Uncorrected overlapping of the fragments almost
mvanably causes chromie pan on weight beanng and conscquent dis
abiity  If proper support 14 neglected during convalescence these injuncs
are followed by troumatic flat foot  with wenkness and pan in the

metatarsal regron
Treatment  When there s no displacement and thero are no complica
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nately 1 bot and eold water teree dmiv The whiripool bath 14 u eful
for pem tent edema (See Phveiotherapy - page 81 } Do not permat
weight heanng until after the eighth week, ne early function mayv eause

Tia 29 Waixina CasT FoR FxecTrrry oF i 1 oot

The rucker plate attached to the cast enabies the patient to walk without bending
c {oot

%Q

The Fra 270 Courouxp (ouuikutep FracTturR of Tao Tox
dotted portion represents the aroa infeoted by the erushing injury
e I)c\mdpemcut and rest 1n bod are lmﬁcntad E

excess callus formation with subsequent pain  The foot should be sup-
ported with a metatarsal platc for seyeral months

Fractures of the phalanges. FEiology A majorty of fractures of the
toes aro caused by direct force  The cruslung nature of the 1njun fre-
Quently produces & hematoma under the nail  The distal phalanx may
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Fio 287 Mumcn Friorure on Bowpier 8 FracTurE
The largo mass of callus which forms Is characteristie of this condition and is
indicated by broken Hnes

Fia 268 Crusamna Duuer or Tam Gaeat Tox
The fracture involves the metatarnal as well as tho proximal phalanx

Follow-up treatment Immobilize metatarsal fractures which are dis-
placed or multiple for eight weeks Then grve phymotherapy if thero 1z
pergstent sweling and nstruct the patient to fmmerse the foot alter
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tanaphalangenl jomt ond thire 1 tendemess {o pressure over the plantar
aiface  \ my examsnation showx a break in contimuts of the seaamond
bone the odgee of the fmeture bemg rough The appearanee of rome
reramond bones himving o congemtnl divawn with smonth edges, may be
mi tahen for feneture The pan ean od Iy theee fenetires nsuatly ean be
relieved by the nppliention of a felt bunon pad, although operation for
removal of the bone 1 rometimes neees any

Fia 272 Iwracrime or Bisavoip Bowe
Inexamining the %\ ry film a Inpartate seaamord should nat be mistaken for frarture
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be broken by mmply stubbing the toe  Many of thesc fractures arc com
pound and comminuted on occount of the direct nature of the injury

Eramination These injuncs caure rovero pain edema nnd localised
thromboms  There 1® teldom much displacement and 1t may not be
posgible to deteet crepitua '\ ray examunation should be ordered routinely
after all serious injurien of the toea as without this it may be impossible
to make n pomtine diagnomy

Prognosis  Smmple fractures of the toes do not eatse permanent diy
ability although many are never followed by bony union  Compound
fractures often causo infection but i most instanees tlns i8 caxily con
trolled

Treatmen!  Fractures of the distal phalanx acldom require immobnliza
tion  For fractures in the shaft of a phalanx bind two adjacent toes
together or fasten a wooden tongue depressor to the too and forefoot with
adhesive plaster  If there = o hematoma under the nail st should bo

f/m

Fio 271 ALTERATION OF A BROE rom BwELLINg IN e Foor
The shoe can be womn over an cdematous foot by slitting it from tho tongue to the
box. Extm eyclcta may be provided for the shoe lnce

ovacuated by dnlhng or cutting & small hole in the nail  For comminuted
or multiple fractures of sexcral toes mold a plaster splint to the foot and
oxtend 1t bevond the toes for protection aganst further Injury  In most
nrtances theme myunes do not cause disability and the patient can wear a
shoe with the box cut out  Give phymotherapy and contrast foot baths
for remdunl pam and swolling  (Beo Physiotherupy page 81) When
crushing force produces o compound fracture, gin ¢ tetanus antitoun and
do an early debndement  (8cc Chapter II1 )  Treat infection of the toes
with & continuous warm borie acid compress and keep the patient 1 bed
until mgns of infection and cdema have subsded If asteomyechtis de-
velops 1t should be treated conservatively amputation or removal of tho
phalanx being unneecsary

Fractures of the xesamoid bones. The sesamoids lie in the flexor brevis
tendon underneath the metatarsophalangeal jont of tho great toe and
are occasonally broken by jumping on the tip-toes or by the impact of a
heavy object

Tho patient comploins of pan on beanng weight upon the fimt meta
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taraphalangeal jomt nnd there is tendemes« to pres ure over the plantar

urfnee  \ v esamination thows n break in continuts of the sevamend
bone the adges of the fmeture heng rough The appeamnce of rome
wemamond Tones having 8 congenital divg on waith smooth odges may be
mrtahen for freturne The pan ent o by these fretares u ually ean be
reheved by the applieation of a fdt bunion pad although operation for
removal of the bone 1 rametimes neees any

Twa 202 Faacmimr oF Sieauotn Boxy
Inexamining the \-ray film a bipartate resamold should not be mistaken for fracture
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CHAPTER A\
GENERAL CONSIDERATIONS

Definitions. DBefore con wlcnng the indivadual di loeations st 1< appro
pnate to outline their general panciples
\ diddoeation or luxafion 1 o complete pemistent di placement of the
artreular rurfaces of o joint
A aubluration 12 an incomplete di loeation the articular surfaces being
partially displaced
A compound dislocation 1+ n di location which commumieates with nn
external wound
Severe jun rometimes causcs fraclurc-dislocalton a combmation of
dixlocation and fracture which often 14 compound
Darlocations wlieh oceur repeatedly are ealled recurrent or habitual dus
locations
Pathological di locations are the result of disense and are not treated as
trnumatiec conditions  Congemtnl didlocations are developmental and
have no relation to trmumaty m
Etiology of dislocations. Iislocations are caured by indirect foree or by
direct force  When the foree 14 indireet the levernge dizplaces the bone
through a tear in the joint cap=ule and stretches the remainder of the soft
structures  In rome mnstances mu cular action alone can produce a dis-
loeation  When dislocation 13 enured by direet force 1t 19 aecompanied by
se1cre conturion of the roft parts with extensin e rupture of the hgnmentsa
Instead of the eapsular ligaments being ruptured the foree mav tear them
from their bomy attachment
Subluxations are caused by incomplete rupture of the capsular ignments
or may be due to muscular weakness and relaxation of the joint enpsule
Some perrons are predisposed to multiple and repeated sublusations be
cause their higaments are unusually elastic and they con produce n snap-
ping joint  at wall
Recurrent dixlocations oceur because the torn capsular hgnments hay e
not healed the articular surfaces being dusplaced eamly and frequently
Ln most instances recurrence ean be attnbuted to msuflicient immobiliza
on
Compound dislocations oecur 1n the same manner as compotind fractures
Usually they are produced by extreme direct foree the wound being con
taminated heeause the crushing mnjury carries infection inward Ocean
sionelly compound dislocations are the result of unusually siolent lov crage
the displaced hone breaking through the skin from within outward ’
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In *ome m tanee= this 1 not neees an for a positive dingnosi< while in
otlier in tanees e sgne may not he defimte and the condition of the i
tenor of the Jont ean I learned only by th meaus  Often an aceom
panving mimnor fracture enn he deteeted only the X\ my film  Ineveny
ensenn \ v exanunation by fore and after the trentment i< a valuable part
of the recond

Complications of dislocations. I loeations arc accompnnietl frequentls
v avul son or sprun fractures a rmnll portion of hone I ing tom off ax the
boner«di placed  With the combmntion of o major fracture and a di<loen
tion there 1= oftcn severe mjury Lo the roft struetures and the tendons mas
be tom from their bons attachments The eausntive foree or pre=sure of
the di placed bone may mjure the vesslz and nerves or these structures
msy be damaged by violont attempte at reduction Myouttis awificans
mav develop where the ponostenm hax been strpped from the bone expe
ciallv after di location at the dbow  Compound di locations mas reult
mnfection spet< and ankilot  Reeurrence of didlocation s fairly com
mon c«<pectally at the shoulder

Prognosls of dislocations. The damage to the eapsular hgaments and
immobilizztion nfter the injury produce rear tissye and contractures which
catige re<tnction of movements  In most nstances motions ean be re-
stored by exerewes within o few weehs after the penod of immolilization
Fracture-dislocntsons often are followed v marked limitation of move
ments due to the formation of excesine rear tiwtie or on account of the
projection of a displaced fragment  In these eares the prognows with
operation 15 deeidedly better than with conservative treatment  Com
pound disloeations are renoux often resulting in revere #epais and perma
nent restriction of motions  Amputation may be necewary or the patient
may dic from the nfection

Treatment of dislocations. Disloentions should be reduced immedhately
asddelay mereases the s elling and the continvous pressure of the displaced
hone may caure serious damago to the soft parts  In most instances gen
ernl ancsthemn 18 necessary for muscular relaxation  For dislocations
produced by leverage the displaced bone must bo replaced nlso by levernge
returning through the rupture which 1t produeed in the joint capsule  Vio-
lent foree never should bo used as 1t may produce a fracture or damage to
:{izl:nml-: :;‘Id‘ncn e After reduction which may oceur with a snap the
oo nﬁ!dlmit »ony pl}nminrum 13 restored and the joint movements are
the tear m the ::lnn . nlmtm dislocations eaused by severe direct violence
phished mmpl | pﬁ(r]u r hgaments 1 so large that reduction ean bo necom
tion and CDI]:m:J)a u'fct Zrcv;um combined with traction  Manual trac
manipulaton by leltﬂe rng ;1:}1“1111 weights usually are not as effectine as
R al;ncgc ough occamonally these are useful if lov erage

ptional casey 1t 1 imposaible to reduce a dislocation
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Examinationof dislocations. Intakingahictory of theaceident beforethe
examination 1t 1s important to note the nature of violence and to quire
as to whether or not the joint was previouslv injured or dislocated  There
15 decrded pan although usuallv pot as much a= produced by fractures
\umbnc#s from pressure on sencory nerices: not uncommon  The usual
mgns of dislocation are deformity swelling partial or complete lo<= of fune
tion and ngrdity  With extreme damage to the Iigaments there 1« abnor

Firo 2°3 Disaraw or « Distocamioy

\nterlor disloeation at the ankle with an aceompanviog fracture of the fibula
drawing illustrates the teanng of ligaments which octurs with a dislocation

This

mal mobility  If the condition has exasted for rer eral dave the edema and
Joes of funetion are leas pronounced  Op roanipulation & rubbing sensation
may be detected but the eharp crepitur which o chamcten. tie of fractures
13 abxent except i fracture-dulocations The presence of nerve injurv
should be noted

After aevere accidents the entire body should be examimed as there mav
be aecompanying fractures and the posability of vieceral damage «hould

he conmdered
\ ray exnminatton should be ordered after everv severe jomnt mjun
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wmilar to that for compound fractures  (See Chapter 1) It iv im
portant to averd further contamination of the wound from the surrounding
Whin The wound should be enlarged if neees arv Redhietion must never
be done untll after the wound has been thoroughiy irmgated with stenhized
warm sahne solution  The cap=ular ligaments then nie setiered and of the
operation hos heen performed roon after the mjury it may I considered
rafe to clo<e the shin  If revernl hours hinve elapaed snee the compound
dislocation ocetrred  the wound should be closed loosely and a drmin left
it orit mas be well to lenyve it wade open and eov crit with vaseline gauze
Compound duslocations which oceur in war should be left open  Prophy
lactie injection of tetanus antitoxin xhould begven  The jont then should
be wmmobilized plaster of Panx being most satisfactory for this purpo<e
If =uppurntion occurs the yoint should be hept 1n the most useful poation
for function anticipating limitation or lows of motion

Follow-up treatment of dislocations. It 14 mmportant to immobhze
joints which have been dixloented for reveral weehs to permit heahng,
otherwize there will be permancent wenhnes< of the eap<ular hgamenta and
displacement can recur wath relativels little foree Usually 1t 14 difficult
to restrain the patient after the period of paun has mibided and he must
be cautioned to continue resting the joint  In many instances the patient
recovers function mmply by exercrang  although phywothernpy may be
neeessary after severe injuries  Operation 18 neeessary for recurrent dis
locations

Precautions for dislocations. Although the majonts of dwlocations
produce ty pical diagnostic mgns . rava should be ordered before and after
treatment for accurncy and record  Ancathesia should be used routinely
and extreme foree should be avolded  Manipulation never should bo de-
layed althoughf the patient has eaten shortly hefore tho injury st s adyis-
able to wait until the stomach 18 empty 1 reduction ennnot be
accomphshed by manipulations either the technie 18 faulty or open reduc
tion 18 necesrary A dislocation 1 not reduced unless the normal range of
movements is posble after mampulation  Complications and injuries
m other parta of the body should not be overlooked
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by manipulation operntion being neccsrary in order to retract the inter
posing Lignments and tendons  Open reduction 18 usually required for
revere fracture-dislocations and for old dslocations  When there 18 oxten

f___,
!

o~ . e

Fia 974 Covrouwp DisLocaTiox oF TRE AWKLA
healing oecurred after & prompt debndement operation  Sulfanilamide
wnfréln:.c;yi 1n Lhe‘ wound and the skin was sutured Buch elosure of componnd
fractures and disloentions is permisable in many 1nsiances, but not 10 war surgery

e rupture of hgnments the dmlocation 15 eawly reduced but on account
of the extensive teanng the didocation eamly recurn
Compound dislocations require an immediste debridement operntion
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Treatment  Genernl ancethesin i3 helpful, although nenally at 1< not
nece<sary  Bandage the thumbs for protection nnd press downwand and
bachward on tho loner molar teeth at the xame time earnving the chin
upward, the condvles are replaced with a snnp and normal mosvement i«
restored  Inxtruet the patient to avold extreme movementx of the jaw
forone month  If the sochet 19 ahallow there may be recurrenee of the dis-
location
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CHAPTER XXIII
TEMPOROMANDIBULAR JOIRT

Etwology  Each temporomandibular jownt 1s composed of the condy le of
the mandible and the glenoid fossa of the temporal bone  The eapsule of
thus joint 1s loose permitting mther free movements Disloeations are
waially hilateral and forward Thev are usually eaused by muecular

Fio 275 Axtrmior DisLocatiox or THE Jaw
The atretehing or tearing of the capaule permits the condyle of the mandible to
Le-v? the glenoid eavity  \rrows indicate direction of pressure necessary for re-
uction

action as in yawning or laughing or occasonally by direet force as a blow
The condvles leave the glenoid fessac and ate displaced into the zvgomatie
foaxae bv the strong pull of the pterygoid muscles

Habitual mubluxation of the jawn1s due to a congenital shallowness of the
glenods or a faulty occlusion of the upper and lower teeth  This cond
tion which s found most often 1n voung women cnures a bothersome chick
Ing or EnappIng ou movements of the jaw

Eramsnation  With bilateral antenor dislocation the lower jaw projects
forward and the upper and lower tecth cannot be brought together  The
condylen can be palpated lymng m o fornard position, and tho masseter
muscles are tense  With unilateral dislocation the chin devrates toward
the unaffected side, and there 18 a prominence of the condyle

302
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i loeatione  The patient should be completels relaxed under generul
anexthesin Pentathal roduim or ether heng preferred 1 pentie extension
folloned v Inpereatension fril« to correet the di plneement the nech
hould be manpulated Iy Walton’s method a« follows The deformuty 14
inereneed In rotating the head slonhy and Oltng it Internthy and bachward
awns from the affeeted mde, reduction then 1« completed by rotating the
head towand the affected side  The sucees< of thie mangndatton depend«
upon the uninjured articulation on the oppoate ride of the spinaneting ns o

Fic 276 CourLeTr (BILaTERAL) DisLoCATIONY OF THIE \r;:x

fulerum permitting the eought facet to bo relensed and hifted from its dis-
placed pesition

After reduction o plaster collar should be apphed extending from the
ocerput and ehin to the upper portion of the chest wath the nech ahghtly
hyperextended  (Sce Une of plaster of ’ans page 59 )

In one month the plaster collar may be replaced by o remav able leather
collar or a cervical brace whieh permits phymotherapy dunng the remaming
two months of immobnhzation  (Sce Physiotherapy page 81) The
wjury to higaments and muscles may eause permanent imatation of motion



CHAPTLR \XIV
SPINAL AND SACROILIAC JOINTS

Dislocations of the neck. Etiology  The spine s composed of a xenes
of vertebrae having interloching Jonts on ench mde which are intimately
connected by hgaments  There 18 much moro motion in the neck than
there 18 1n the remmnder of the spine, which fuct accounts for the relative
frequency of dirlocations in thie remon Dhslocations in the neek are
eaured by violent twists or by falls on the head and may be umilateral or
biaternl  When umlateral disloeation orcurs the articular process of a
vertebm rotates and alips over the eorresponding articular process of the
vertcbm below 1t and remains eaught upon 1t A unilaternl displacement
accompanied by a fracture of the articular murfnee may be consdered as s
fracture-dislocation but when the fracture 18 more severe than the disloca
tion the eare should be con<idered as being es<entially a fracture  Bilateral
dislocation seldom comes under obecrvation as it usually causes instent
death on nccount of sheaning the spinal cord  Gradual and progresan e
subluxation rometimens accompanies tuberculosts and other destructive
arthntis of the eervieal spine

Ezamination  Unilateral dislocations produce a charnctenstic torticolls
with the head tilted to one mde and the chin rotated awny from the mdo of
displacement  The muscles on the unaffected mdo of the neck are kept
tense by tho displacement while those on the affected mde are relaxed
The deformty of congemtal torticolls and wry neck from myo«itis 1s sim
iar to that of dirlocation but with thewe forms of torticollis there 18 no
history of mjun With fracture-dislocations the deformity 15 not com
pletely fixed  (See Fractures of the \ertebrac )

With all injures of the neek eareful X rav exarhiation 1s of great help
The surgeon must depend upon the roentgenologist for the mnterpretation
of tho filma otherwise there may be an error in diagnons

Treatment Incomplete dilocations usually can be reduced by placing
the patient 10 bed and applying two or threo pounds of traction to the hend
with a split mushn bandage or Glimon sling the head of the bed bong ele-
vated for counter traction A sedatiy e should be prescnbed for relaxation
Tho traction 18 remoied the following day for inspection of the nech re-
duction 18 evident by relief from pamn and ngidity and the absence of de-
formity with corroborative % my exammation  If the dulocation faily to
respond to traction for 24 hours manipulation 18 indicated

Expenence 18 necersary for the safe and suecessful manipulation of there
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APINAL 3ND SACROTITAC JOINTS

Fra 275 DisLocatiov or \Neck
The typical appeamnee 1s due to unilatern! disloeation in tho cervical spino

Fic 270 Diagmax or CourLrrn DisLocaTion
ustrating pressure on the cord by the displacemont (after Btimson)
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m the nech, and penpheral neuntis from the stretching 1s common  \
uecful support for minor 1njunes can be made by wrapping o rectangular
piece of onc-half inch felt around the nech and making it ngid by applying
a plaster of Pans bandage over it

Precaufions Nover treat injunes of the spine without a prelimmary
\ v examination and stady the films with tho roentgenologist  Reduc

Fig 27~ UwipLaTERAL Duwcu-mw or THE \ECK
N\ote the displacement and rotation of the articular facets botween the fifth and
mxth cervical vertebrae and the change 1o the ahnement of the spinous procestes
This dlaloeation was reduced by manipalation under abesthesia traction 1n bed
having been unsuccesaful

tron should be performed only by an experienced operator and only under
complete anesthera  The dislocation 14 reduced by leverage never by
manual traction The test of reduction 1« complete dicappearance of the
torticollls  The neck alway ashould be supported with plaster after reduc
tion for without immobilization the stretched condition of the Ligaments
predisposes to recurrence Fracture-dixlocationy should not be mampu

lated
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the displacement  \ ray examination rhowx rotation and tilting of the
vertebra with displacement of the spimous pricess from the midline

The reduction of a unilateral sublusation n the lower baek requires a
conmdernble amount of shll It 1« manipulated mmilarly to unilaternl
dlocation 1n the cer ical remon, rotnting the pelyi< on the apine while the

Fia 281 Disrocation ¥ Tne [ vuran Brine
AMampulation of sueli a bilatern] disloeation 18 dangerous  The most satisfactory
form of treatment 1a gentle open reduction

unaffected articulation acts an u fulerum  The patient hies 1n the supine
posttion with hus hipa and knees fully flexed and supported at the ond of the
table by the operator  A# the lower apine 18 suddenly hy perflesed the hip
on the affeeted side should be rotated upward and wway from tho affected
tide  Reduction wwunlly ocenrs with a spop and pain 18 reliot ed

In the lowcr back snother congumtal imperfection 18 spondylolathesis

or forward dislocation of one v ertebra upon the v ertebra below 1t Usually
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Dislocations of the lower back Umilateral dislocation or subluxation
alwo may cecur n the lumbar region especially between the fifth lumbar
vertebra and the racrum  Thus condition 18 unusual 1n normal apunes
occurrng ty pieally 1n inxtances of tropivn In tropiem there 19 an osym
metry the plance of the facets at one of the articulations of the lumbosacral
Jomnt being oblique or nearls honzontal mstead of perpendicular conee-
quently an unusual twiet of the loner back combmned with flesion or

Fro 280 C(envicar Brace
This is satisfoet >rv after minor 1njurien as unilateral dislocations but sovere fnjuries
require plaster of Pans or a long brce

extension mav causc & dirlocation on the mde of the spme the articulation
on the opposite eide acting a4 a fulerum

Unilateral dislocation or sublusatron at the lumbosacral joint causes
pam and disabiity  The patient stands and walks with a list to the
affected sde nnd there 19 an apparent xhortenng of the lower extremity
on account of muscle tenmon  Pain may be present only on moyements
of the lower back or there may be posterior nerve root pain on account of
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the displacement occurs between the iftl lumbar vertebm and the sacrum,
thi« 14 present before injury, but 1 aggmyated by the mjun Thix eonds
tion 1« charetenzed I pronouneed aching nnd weahnes<in the lower bael,,
there 1« n pronounced londoas, and the patient 1 unable to hend forward
naturalls  The plnseian should exanune eveny ease of bachache enre
fully axmany are mistreated for kprain< or lumbago on aceount of negative
\ m reports The acute svmptoms of sponds lolisthesie may be relieved
I rest in bed and support with a plaster of Pan« jacket or n brace although
sev ere eases usunlly require operatin e treatment for permanent rehief
Dislocations of the sacrofllac joint. Di<loeation at this joint s unusual,
on nccount of the great strength of ita bgamentx and the peculiar shape of

Tlis extremo displacement !s uncommon without sueh accompan

ying damape ag
fracture of the pubic rami amd sprain of the left sacroiline joint which also
{redrawn from Bir Astley Cooper) Jor chialeonre shoxn

the synchondroms howeiver seyvere foree occasionally produces ecomplete
separation and dsplacement  Dislocation of the sacrothae joint some-
times accompanies fracturc of the pelvis produced by extreme anteropos
tenor compresson njunes  Often the dingnoms of so-called  sacroiline
disloeation 15 on illumon a8 the apparent shortening of the limb whish
suggents this diagnons 1s caused merely by a tilting of the pelvis due to pawm
and lumbar muscle apasm from injury or mflammation  Neverthelesa
rotation and subluxution probably occur more often than generally are
%;mc{:n}ulqm nlthoug‘llu]\ n}) lcorml)omtmn of such & diagnoms is doubtful
10n or spicading of this joint

tion does not :cpmr frmi thus t:u:usc oceurs dunng preguaney but dislocs

When an actual disloeation exists the displacement of the tium 1s usually



Fia 282 BrooYroLiarnrsis
Babluxation of the spine usunlly due Io;: to)ngvnltnl defeet  (Courtesyof Dr W E.
e

Fig 283 \LimroLaTiox ror DisLocaTiow AT Loumo-SicraL Joint
Flexion combined with rotation away from the affectod mde
310
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one of the pulne hones 15 decidedly higher than the other  The sluft 19
even more noticeable m companson filmx exposedd while the patient hiewand
stands

Tor the reduction of a rublusation in which the flmm 1< antenor tho
patient #hould Iie in the rupime posation The operator flexes the lip and
knce and adduets the knee to the mid line of the bods  Then, with his
interloched hands he mohes sudden downwand pressure on the flesed hnee

Fro 287 DisrLocatioN or Bacmointac Joiwt
There also arc fractures of the pelvio ones  Thie patient had mevere Hleus

If the 1hum 18 posterior the operntor exerts sudden upward traction
upon the flexed hnee with his flexed elbow as he simultancously Lifts the hip
upward with his other hand

For complete or recurrent dislocation of the sacroume joint the only
satisfactory treatment 18 an arthrodesis or bone graft operation wluch
chminates movement
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palpable, and there 18 & deeided excurmon of this bone when the back s
flexed and oxtended  The asernl plexun may be injured by the displace-

g

Fio 285 MamiruraTion ror ANTERIOR Dispracnuest or miE ILIpu
Budden backn ard pressure 1o made upon the flexed kneo

l

F1o 280 A[ANIPULATION ror Postmmion DisrLacEurwT OF TRD ILros
The operator makos upward traction onhthe fleaod knee assisted by traction on the
1p

ment In X ray cxamination of the pelvia for cases of suspeoted sacroiliac
uslocation probably the most ralizble mgn 18 tho appearance of tho sym
physis pubis when there 18 o marked unilatera! displacement of tho ilium
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JOINTS OF CLAVICLE

Duslocations at the stermoclavicular jolnt. Ffiolagy  The sterno-
clavieular joint 1< compuned of the ianer end of the elasicle and the sternum,
whieh are bound togcther by the sternoclavieular hgament The joint s
reenforeed by the costoclavicular hgament which holds the proximal end
of the elavicle to the fint by I location at thiv joint which 14 uncom
mon, 14 more often antenor than ponterior — Antenior displacemant ocettns
when the shoulder 1+ violnthy depressed backward and downwanl by a
blow from belnnd or whien the shoulder 1< extremels hivperestended  Such
foree rupturc< the sternoelavicular igament  although the costoelavieular
ligament remame intact  With po<tenor du leeation the sternal end of the
claviele 14 displaced behind the manubrnium

Framination Depending upon whether the elnviele w displaced an
tertorly or po~terniorly  there 14 cither a corre«ponding prominence or o
depresson at 1t stemal end with mereased deformity and insecurity on
moyementa of the shoulder  \ oy films may #how an avulmon fmcture
accompanving the dislocation  When the dislecation 1s posterior it may
eause pressure on the structures at the base of the neck

Trealment 1t usually 18 not neceran to give aneathesma To reduce
anterior displacement press the shoulders bachward and at the same time
mamipulate the inner end of the clavicle into place  Apply ensw-cross
adhemi c strapping and a sling to immobilize the shoulder for six wechs

For reducing a postenor dislocation the patient should hie an his back
with & narrow randbag placed between the seapulae  Make traction on
the arm ns 1t 18 held abducted at a nght angle thus permitting the claviele
to alip forward into 1ty normal postion  Then uso adhesiv o strapping and
e «hing for mx wechs

In rome instances 1t 15 impoxaible to hold the elavicle 1n place after manip-
ulation on account of extensn ¢ damage to the lignments and open redue-
tion and muture 1s necessary  Recurrent dwsloeation ean bo cured only by
operatiie reconstruction of the sternoelavicular igament

Dislocations at the acromioclavicular joint. Etiology The acromio-
elavicular jomt 1 formed by the acromion process of the scapula and the
outer end of the clavicle thewe parts bemng bound together by the acromio-
clovteular higaments and reenforecd by the coracoclavicular lignment,
The tight construction of the joint permitayery little motion consequently
when extreme force 14 applied the ligaments arc torn set ercly

315
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Dislocations at the sternoclavicular jolnt. Fliology The sterno-
clavicular yoint is compa~edd of theinner end of the elaviele and the stemum
whieh are bound togcther by the stemoclmvteutar hgnment The jownt 14
reenforeed by the costoelavieular igament which holds the proximal end
of the elavicle 1o the fint ol I location at thi< jont which 1< uncom
mon, 14 more often antenor than postenor  Antentor di plaeement oceury
when the shoulder 15 violentls depressed bachwnard and downward by a
blow from behind or when the shioulder 14 extremdds hyperestended  Such
foree ruptures the stemoclas ieular hgament although the costoclayvjeular
Ligament remmuna intaet  Wath po tenor didlaeation the sternal ead of the
elaviele 13 di placed belind the manubrnum

Eramnation  Depending upon whether the elavicle 14 displaced an
ternorly or postertorhy  there 1 either a corresponding prominence or a
depression at 1ts sternal end with inerensed deformity and ingecunty on
motvements of the shouldcr  \ rav filmx may show an avulsion fracture
accompanving the dislocation  When the dilocation 18 posterior it ma)
cause preraure on the struetures at the ba e of the neck

Treatment It usually 14 not necowany to give anesthema To reduce
anterior dieplacement prew« the shoulders bachward and at the rame time
manipulate the inner end of the claviele mte plnce  Apply enss-cross
adhean e strapping and a sling to immolilize the shoulder for sx wechs

For reducing a postenor di<loention the patient should lie on is back
with a narrow randbag placed between the seapulse  Male tmetion on
the arm as 1t 1s held nhducted at o nght angle thus permitting the clay rele
to ship forward into its normal pesition  Then use adhesi e strapping and
& sling for e\ weehs

In rome 1nstances it 18 imposnble to hold the claviclon place after manip-
ulation on aceount of extensn ¢ damnge to the ignments and open redue
tion and suture 8 necessary  Recurrent dulocation ean be eured only by
operative reconstruction of the sternoclavieular hgament

Dislocations at the scromioclavicular jolnt. Fuology ‘The acromlo-
elavicular jomt 14 formed by the acromion proeers of the scapula and the
21“:\('1‘;3?:11-Oflxﬁlirt‘nlcﬁl;hm::xibcbmg ll)lou.nd togﬂtl}lcr by the acromio-
The tight construction of the jomnt permlt)n \ clrl:v lfftll-ﬂm roular igament

o motion, consequently
when extreme foreo 1 applied tho ligaments aro torn soverely

Sprain
315
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with mneomplete dislocation at this jomt 18 common although complete
dwlocation 15 uncommon  The commorest canse of this condition 18 o

Fra 288 Disrocatioy it Ruair \crowiocLavicoLam Jorxr
Note the prominence of the distal end of the elavicle

Fio 280 DIsLOCATION AT ACROMIOCLAVICULAR JorsT b
Note_th mard dsplacoment of the clavicle and the latoral spreading of t
jointowTo e.h‘j:rl; the cotire extent «f lisplaccment tho \ ray examination should bo
made while the paticnt atands

heavy fall or actere blow upon the side of the shoulder sustaned during
athloties as football and horseback nding
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Frammation The affeeted shoulder should be compared with the
normal shoulder  The outer end of the elaviele i free and projects wp-
ward, and a« thi jont w subeutaneous the di placement ta v ible and ensdly
palpated  The extent of abnormal movements and displacement depends
upon the revernts of inuny Movements of the shoulder ar painfuland
restncted and the promiment onter end of the clavicle ean be depreswed
In the examuming finger o upswand pres ure i< made on the elbow N m
cxamnation 1< u~chil for diffcrential dingnoas and mas show an nerom
panving avul 1on fructure  In order to shiow the amount of sepatation the

" f(m‘ 200 DAES 1Y FOR ACKOMIOCLAYICULAR BrRAINR AND DinLoCATIONS

r Robert Jonea method  This dresaing elevates the shoulder and depresses th
claviele Note the pad of felt placed over the area of pressure For exct[;n l(-v:urh}[3
an additional lo_(l)_{: of handage may be fastencd to the knot and passed undor the
opposite arm o method is not satisfaetary for complete dislocationa

film ahould be expored wlulo the patient stands and a downward pull In
exerted on the arm

Treatment  Treat incompleto dwlocations with or without fracture at
the acromioclas seular jomt by the Jones dresming  Press downward on tho
clavicle and clevate the shoulder by applyng a tight tnangular sling under
the ellbow with the knot tied over the outer end of the elavicle Support
the wrat with a sling and continue the 1mmobihization for four weeks
Partial disloentions are followed by moderate weahness of the shoulder,
although there 18 no dialihty exeept for heay y work '

With complete dislocations the bgamenta aro #o so erely torn that tho
never unite with mmple immabihzation and there 18 permanent pﬂ.rtmsi'
disability on aceount of pumn and weakness  The only cffectivo treatment
1 opemtise repar which should be done without delay ¢
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with incomplete dislocation at tlus jomnt 18 common, although complete
dwnlocation 15 uncommon  The commouest cause of this condition 13 &

N A

Fia 288 DisiocaTion at RIoHT ACROMIOCLAVICULAR Jorsr
\oto the prominence of the distal end of the clavicle

Fra 280 DIsLOCATION AT ACROVIOCLAYICULAR JorwT
Note tho upward displacoment of the elaviclo and_thc latoral spreading of the

jolnt To ahow the nnhpm extent of displacement the \ ray examination should bo
mado while the patlent stands

heavy fall or severe blow upon the side of tho shoulder sustamned durnng
athlotics as football and horssback nding
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Ftlogy  The shoulder 1< a redntinds weak jomt the strength of which
depends upon 1ts thin caprular hpaments and its muselex There 1« no
rocttnity from itx bony structun= o« the glonowd 1 only shghtlv coneate
and 1« not n rochet Dy loeations at the <houldcr aceur frequently on
account of such struetursl wenhnesd s expo=ed posttion and the great
fange of motions to wlieh 1t s ubjected About 50 pereent of all disloea
tiona miolve the shouldcr most of thcm eccurnng m male adults who
engage i strenttons oecupations and reereation The two mam tvpes of
dt location« are antenor or subcorncond and postenor or sulrpinous the
majenty are of the antenor tvpe  Although u ually eau od by leverapge
oceasonally di locations are the result of violent dueet foree and even may
be due to muscular action azn throwing a ball

Anterlor dislocations Vo=t dislocation< are antenior and are produced
by indirect violence W hen foree 1< apphied behmd the ghoulder wath the
arm rared and alducted thehead of thehumerns s thrust through theeap-
cular hgaments so that it i Ielow the corncoid procesr N\ieola has
thown that in most enses the capsule 12 torn off the necl of the humeriz or
less frequently 1t 1= pulled away from the marmn of the glenoid  The head
1% held fixed m this displaeed position by the tenaion of the aubscapulans
muscle

Framination  Wath antenor didoention the deformity 1s chametenstie
The ruperior outline of the affected shoulder 13 lower the laterl outhne 15
flattened and there 14 an abnonmal prominence of the aeromion with a
hollow below 1t This hollow space may not be visible although it ean be
palpated readilv  There 1s eomplete loss of shoulder function wath tho
arm held ngidly abducted at a short distanee from the mde of the bods
Inatypieal care the patient eannot place the hand on the opposito shoulder
and eomplcte adduetion 15 impo<sible

Dislocation of a shoulder should be differentinted from epiphyseal gepa
mtion and fracture 1n tho nech of the humerus '\ my examination alnays
should be mado 1n a standard position with the arm at the mde of the chest
and the thumb pomting fornard  Normally at legst one-third of the articu
lar surface of the hume rus 1s parallel to and m proper relationship to the
glenod of the reapuln

Complications \lorc than onc-half of the dislocations at the shoulder
are =a1d to be comphented by injury to the eircumflex nerve with consc-

310
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of the humerus sometsmes 1+ combmned wath di loeation of the head (fene
turedt Tocation)  There may v an a ocmted fencture of the corneoid
or acromion process  IRupture at the insertion of the supm: pinatus tendon
on the greater tubero 1ty 1« another di abling comphieahion and displace
ment of the tendon of the long head of the Inex phas been found

Prognoxts In o majonts of m tances dy foeation at the shoulder 1«
followed bn complcte reeovens Contrmeture of the eapsule and adhesions
canse Iinitation of motion  Recurrones 14 ean od b fadlure to immobibae

17T

Fia 203 Reptermiox or ANTIAIorR DinLocatiox AT Tk Yu0ULDFR

4 The operntr males lateral tractiin ot mbaned with counter tmetion  In ad
1tion prr;-fmm upward and hackward on the upper portion of the humerus may I

the shoulder after the finst imyum or by repeated violence  The varous
compheations which may oceur usally produce o consdernble dimability
Treatment  Although an \ ray examination should be made routinely
Dhefore the dislocation 1a treated reduction should not be delay ed for sev eral
hours if 1t 1a necensary to wait that long for this examimation  Unless the
displacement 1 correctes] promptly the pressurc of the disloeated head may
cause serious ncne damege  If treated within one or two hours after
njury anesthesin may not I necemary  If several hours have elapeed o
general ancsthetic usually ¥ necossary for museular relasation although
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Fia 201 Arrrrior DisLocsTioN ot THE BrouLpEr Joint 8row 1nG CarsuLs PEELED
Orr Housria (REDRAWN FROU Sim AnTLEY CoOrER)

Fia 202 Arrarior (Bupcoricom) DisLocaTiON OF TR B20ULDER

quent weakness of the dcltoid muscle  Didlocation 19 oceasmonally accom
pamed by fracture of the greater tuberosity and 1n rare mnstances the
capeule tears off the inferior margin of the glenoid  Fracturo in the neok
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1 recomendnl neoan altemative if the abeduction pres are methiod fails
To follow thi mcthid flex the (dbow and hold the arm to the sule of the
bodv  Then flowly hut complctcly externally rotate the arm and next
it the elbown forward and aeross the ehest, finallv rotate the arm mnard
and place the hand on the oppo ste shoulder  The explanation of thi
mechant m 1= as follows When the humeomsos externalls rotated the con

traction of the pectornhs and sulrenpulans mu ele< 14 overcome and the
mapn the capraler widened the head now rests on the edge of the glenod,
and adduction and internal rotation gude 1t through the tearin the eapeule
and rotate it hach over the ghinod fox o Wath Zierold &« method the
patient Lies on hus hack, and the operntor atand< on the ride of the affected

= Vi

Fia 200 Tt FoR RepuctioN or 1ISLOCATION AT BHOULDER
Mo dislocation ean eaist if it ia pormible to place the hamd on tho opposite shoulder

thoulder and facing toward the foot of the table  [he patient s wrst 1
grasped with his dbow extended the arm being albducted to 60 degrees
The operator s clhow then s placed m the patient # axilln with his hand
in the bend of the clbow By usmng hus hand as a fulerum the operntor
now fleves the clbon to make traction on the disloeated humerus  The
mancuver 14 completed by further flexing tho clbow as the humerus 18
adducted

Whiehen er form of manipulation 1 used should Ix performed slonly and
deliberately without jerhing or attempts to elieit a mnap  To test for
reduction plaee the hund over the opposite shoulder with the clbow
contact with the chest 1f this cannot be done the humerus still 15 disloeated

Follow-up treatment In uncompheated cores mmobihze the shoulder
with a rhing and fasten the urm to the chest with a bioad strp of adhesms o
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manipulation may bo tried onco without 1t Antenor dislocation usually
can be reduced by simply making ateady traction on the arm while 1t 1a

Fia 20+ RepucTiov or ANTERINR DisLocamiox »y 18T hocner MeTnep

First the elbow is flexed to & nght angle  Then with the clbow tonching the
chest the arm 18 rotated outward until the forearm points directly away from the

side of the body
Aext the wrm and elbow are hept 1n the samo position and the elbow is raised

across the chest to the mud line of the body
Finally the arm is rotated inward and the hand 15 placed on the oppostte slroulder

thus completing reduction

abducted at s nght angle combined with direet pressure upon tho head

of the humerus with the fist
The Ihocher manipulation 18 performed routinely by many surgeons and
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1 recommended ne an altematief the alxduetion pres ure methed foil<
Ta follow thr method flox the elbow and hold the arm to the side of the
bodv  Then flowh but complctely externally rotate the arm and nest
it the elow formard and nero~ the ehic t finally rotate the arm mwnrd
and place the hand on the opposite shoulder  The explanation of this
mecham mas<as follown When the humenisos externaliy rotated the con
tmetion of the pectornlic and sulrenpulans mu eles 1« overcome and the
eapn e cyrttle s widened  the head now rests on the edge of the glenod,
amd adduetion and internal mtation gndeat through the tenr in the eapsule
and rotate it back over the glenod fo- 1 Wath Zicrold s methed the
patient lies on Ins baek and the aperator stands on the side of the affected

N\

Ti6 205 TisT tom REDUCTION OF DI LOCATION AT MIOLLDER
No dilocation ean eust if 1t i posible to place the hnnd on the oppoeite ahoulder

rhoulder and facing toward the foot of the table  The patient s wrst 1
erosped with his elbow estended the arm hemg alducted to 00 degreen
The operator s clbow then 14 placed m the patient s walln with s hand
m the bend of the clhon By uring his hnnd as n fulerum the operntor
now flexes the clbow to mnke traction on the dislocated humerus  Tho
manewser 18 completed by further flexing the elbow s the humerus 18
adducted

Whiches er form of manpulution 1 used should be performed slow]y and
dﬁlfberﬂtc]) without jcrhing or attempts to chieit a snnp  To test for
reduetion place the hand over the oppostte shoulder with the elbow 1n
contact with the chest 1f thin eannot be done the humerus stall 1s dislocated

Follno-up treatment  In uncomplieated caren 1immelnlize the shoulder
with & wlng and fasten the arm to the chest with o broad strp of adhesin o
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manipulation may be tnied once without 1t Antenor dislocation usually
can be reduced by mmply making steady traction on the arm while 1t 18

Fia 204 RepucTion or Anrarior DisLocaTtio »Y TeE hocHDR MEeTHOD

First the elbow 18 flexed to a nght anglo Then with the elbow touching the
chest the ﬁ 18 rotated >utward until the forearm pomnts diroctly anay from the
e1do of the y

Next the arm and olbow are kept 1n the samo pomtion and the elbow is raused
aoross the cheat to the mid Line of the body

Finally tho arm 1s rotated innard and the hand is placed on the opposite shoulder
thus completing redustion.

abducted at a right angle combimed with direct pressure upon the head
of the humerus with the fist
The Tsocher mampulation 18 performed routinely by many surgeons and
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position m a binee or pla torof Parcepica to rddnx the museles which eanee
the di placement  If them 1 mathed i placement of the tibero ity an
operation for mtcmal fivation 18 1eres anv After s1x weeks gve phyvao
therapy and exereie~ (St Phivaiotherapn ard motions page S1)

When complieated by muptusc of the supraspinatus tendon s hieh i< ind
cated In Joeahized tendomess and a depres 1on over the tuberoats with
mmabilits to abduet the nrm without help opomtion for the immedinte
suture of the tendon s mdiented

When there 1 svere mjnm to the circumflex nernve 1esulting m deltond
paralvne denoted by enrls atrophs and nlnek of voluntan alxduction uee
an abduction bree orapphy a plastcr of Pansspien to muntain the  salute
postion for six wechs or longer depending upon the recoven of voluntan
abduetion

Far trentment of fructure<l locntionw at the shoulder ree Fractures in
the neek of the humcrus

Posterior dislocations. Tl uncommon form of shouldcr di<location 19
cauced by a fall with the arm addueted or by a blow on the flexed clbow
with the rhoulder ndducted and mtemally rotated  Such foree dnves the
head of the humerus through the postertor part of the enprule to n position
under the spine of the reapuila

The antenor eontour of the shoulder 1= flattencd with a corresponding
palpable depre~sion Movements of the joint are rextrieted but the hand
may be placed over the opposate shoulder It may be difficult to recognize
this condition Iy \ ray exanunation

To reduce make steady tmetion on the arm while forward pressure is
made on the head of the humerus  Zierold # method alzo 1 useful  (See
Antenor didloeation of the shoulder ) Following reduction the arm must
be hept internally rotuted for six weeks to permit healing of the torn cap-
aular ligaments  Thiw s accomplished by binding the patient’s hand to hus
back or by applymg a plaster of Pans dressng for firm fixation

Precautions  Order routine \ rmy exammation of all xevere mjurdes
of the shoulder even when the dingnosis nppenrs certain as it 1s not un
common to find o fracture as~ociated with the dislocation  Examune for
evidence of ijury to the axillary vessels and nemes Do not mampulate
the shoulder violently a8 foree may produce a fracture of tho greater tuber
oMty or may 1njure the axillary structures  Immobilize the shoulder, ns
fedure to do so inyites recurrenco '

RFFERENCES

B!:x;(;;r G F Old Disloeations of the Shoulder J Bono & Joint Burg 594 (July)

Dais G G Applied \natomy Philadelphi
phia London and Montreal
eott Company 1021 7B Lpin
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plaster to provent abduction and rotations but lenve the wrist and hand
froo for function  Iseep theso cases under close obreryation throughout
the course of treatment watching for posetble complications  Give heat
and maeaago after the firat neck to reduce the edema  Voluntary move-
ments should be encournged after the fourth neck although abduction
should not bo permitted untd after tho sixth weeh  (Sce Physiotherapy
and motions pago 81 )

Repeated dislocatian will oceur if the shoulder has not been immebilized
long cnough to permit hoaling of the tear in the capsule bemng produced
by ordinary movements as raising the arm or throwing a ball  In athletes

3

Fra 208 Axremior DisrocaTion wimn Avoisiox Fractoms
The arma should be abdueted to a nght nn e when the \ rny films show the frag
ment of the tuborosity replaecd aftor mduct on of tho duslocation If tho fragment
remains displaced after reduotion of the dislocation operation for internal fixation
1 necessary

the uge of an clastic shoulder cap with a cheek strap for a few months gives
protection by hmiting albduction Recurrent dislocations are dabling
and can be cured only by operation  Irreducible dislocation of the shoul
der usually 1s caused by displacement of the tendon of the long head of the
bicepa from 1ts groove mn the humerus arnd for this open reduction 18
neeessary

When dislocation is compheated by fracture of the greater tuberosity
the fragment may bo loose or considernbly displaced If not dwplaced
treat ns a dislocation without fracture of the tuberomty has been torn from
the head and 1s alightly displaced 1mmobilize the shoulder 1n the abducted
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poution i a hince or paster of Pan<sprea o relac the mu eles whicl eattee
the & placement 1 U are 1 muthed di plaecment of the tuberoats an
operation for internal fisnton i reees an - After six weehe giv e phiso
thermpy and (vereres (See Plivmiothompy ard mobon  page 81)

When compliented by mapturc of the sapny pinatus tendon which s
cated In loc hizerd tondormess and o depres 1on over the tuberoaty wath
mabilits to abduet the arm without bddp opemtion for the mmedinte
ruture of the tendan 1 indiented

When theren stver inguny 1o the airenmflex nenve re~ulting in deltoxd
pamlvas denoted In enrdy atrophs and o lack of voluntary abduction use
anabduction hmee orapphy a plaster of Pansspiea to maintain the ‘ralute
poation for six weeks or longer depondmg upon the reeovon of voluntan
alduction

For treatment of fmeture«di loention= at the shoulder see Frnctures in
the neek of the humeruy

Posterior dislocations. Thi~ uncomman form of shoulder disloention 13
caused by a fall with the arm ndducted or by a blow on the flexed elbow
with the shoulder ndducted and mtcmally rotated  Such foree dnves the
head of the humeni« through the postenor part of the eapaule to a po<ation
under the spine of the seapula

The antenior contour of the #houlder 1< flattencd  with a correponding
palpable depresaton  Movements of the joint are p~trieted but the hand
may be placed ovor the oppo~ite shoulder It may be difieult to recognize
thie condition by \ my examunation

To reduee mahe steady traction on the arn while formanl pressure 18
made on the head of the humerus Zierold s method also s useful — (See
Antenor disloeation of the shoulder ) Following reduction the arm must
be Lept internally rotuted for ry weehs to permit henhing of the tor cap-
Aular hgaments  This 15 necomplished by hinding the patient » hand to his
baek or by applving a plaster of Pars dressing for firm fixation

Precautions Order routme \ v (xammation of all severe mjunes
of the shoulder even when the diagnows appears eertam a8 it 19 not un
common to find & fracture n~~oeiated with the diloeation  Lxamine for
evidence of injury to the axillary veseels and nerves Do not manipulate
the shoulder « 1wlently a«foree may produce a fracturc of the greater tuber

@ity or may njure the axllary struetures Immolihize the shonlder as
fadure to do »o v ites recurrence

RFFFRLNCIS

llz;;g:;r( E  Old Dislocations of the 8houlder J Bune & Joint Burg 501 July)
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Dislocations of theulna  Frology 101 Ineation of the ulnn occurs nlmost
entirels i children and of all the di locations 14 the next m frequencey to
drlocation at the fhouldcr Tl condition 14 less common 1n adulte as
after matunty the bony promnenecs are completely developed and the
eapslar hgnments are stronger The dixplaccment usually 15 postenor
although ocea 1onally 1t 1< antenor or lateral  In oty pieal ease the ehild
fall« on the out tretched hand thus hyperextending the elbow, the cap-
mular hgaments an torn by this sudden foree and the forearm bones are
dreplaced posteniorly with the coroneid process of the ulna Iving belund the
trochlear murface of the humerus  In adults the didocation of the ulna
often 1x accompanied I a fraeture of the coronoid proces

Ezamination  The elbow 14 swollen and held in an attitude midwsy
between flevion and extenston  The oleernon process is abnormally
prominent postcrnordy and ther 14 a correeponding conenvity on the an
tenor surfnce of the joint  \cute flexion of the elbow 18 1imposaible as the
tneceps 18 kept taut In the displreement of the forenrm bones X\ my
eaammation rhould be ordered before and after treatment for record and
torhow porable fructure complications  Postenor dislocation at the elbow
should be differentiated from supracondy lar fracture, and from sepamtion
of the lower epiphyms of the humerus

Prognosts Inamajonty of eares hmitation of motion 15 only temporary,
and the penod of disalality avernges mx weeks  Myositis ossifieans or
oemfication of the hematomn which forms in the front of the elbow ia
especinlly lisble to develop after repeated attempts to gamn motion by
foreible mampulations  In many nstances this causes permanent himita
tion of motion

Treatment G e general ancxthenin for complete relaxation  To reduce
postenor dislocation supinate the forearm to relax the tension of the biceps,
then hyperextend the elbow mn order to direngnge the coronoid process by
levernge and make traction downward and forward on the forearm as
forward pressure 13 made on the oleerunon thus causing the forearm bones
to knap nto place If the dislocation han been reduced the jomnt can be
flexed completely  Immobilizo the clbow at nght anglo with a shing for
four wecks and then presenbe actine moscments by swimming pullng
weights and earpentry  (See Physiotherapy  and motions page 81 )
If there 19 marked imitation -

n of motion re-exanmination by \ ray may show
a7
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my omtis osmficans 1f this 1s found 1t 18 important to avoid mampulation,
a8 tho resulting traumatism eauses even more bone produetion with furthor
restriction of movements  Operation for removal of this hony mass 18
followed by falrlv good functional results although it must not boe dono

F1a 207 Postenior DIsLOCATION AT THE ELBOW JOINT
There duﬂhmmunt of both the ulna and radius  Note rupture of the capsuler

lignmonts of the clbow and rupture of the orbleular lignment (redravm from Bir

Astley Cooper)

LA
_.,.1 T2 13 4

Fia 208 Rmpvction or PostoRior DisLocaTiox ar D ELBOW

until one year after the injury  \nother occasional compheation 18 dis-
placement of the epiphyss of the internal epicondyle with njury to the
ulnar nerve which may requiro open reduction and fixation In adults
fractures of the head or neck of tho radmus combined with posterfor dis-
location of the ulna usuelly require operntion  Also in adults there may
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e an associnted fracture of the eoronmd procees which eannot be redueed
when the di location 1 mampulated, and m sucl i fances removal of the

Fia 209 Myoartis O siricaNs

Thus is not an infrequent requel of dislocations at the clbow A before reduction
\ote the numemus portions of bone torn loos with the museles B there is & largo
mass of bone formation around the joint several wecks Jater

Fra 300 Postenior DisLocATION AT F CTURE
Laow wITH Fra
The {ragment acta ns a block to reduction and open reduction may be necesaa
y

fragment 18 necessary  Unreduced dial
ocations require operat
ment  (For treatment of compound disloeations sce Cha.pptir III"IB)&E‘alt
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Precautions  Alwnys urc anesthema Do not neglect to immobilize
the clbow for the required peniod of time Do not give heat massage or
pesan ¢ moyvements for dislocations of the clbow as these may cause the
formation of excers bone If the joint motement 15 restneted for longer
than a fon wecha following the immobilization myositis osaificans should
be suspected

Dislocations of the radius. Sublusation of the upper portion of the
radiws 18 an occasonal injury of childhood which 1s cnu<ed by a fall on the

Fio 301 MowtEcaia Fractumx DusrooaTion or tEE llEap or mnE Raprus
AccoupaNTED BY FRACTURD 1x THR PRrOX1uaL PomTION OF THE ULNa

It Is difficult to reduce either the fracture or the disloeation by manipulation
and oporation usually 18 nceesaary

outstretched hand or by foreible hyperpronation of the forcarm this n
direct force lovers tho head out through a tear 1n the orbicular ligament
The displacement produces a palpable depression and rotary moiements
of tho forenrm are lumted To replaco the head of the radius apply trac
tion and supinate the forearm presung back the radial head through the
torn orbicular ignment  Immobilize the elbow 1 o hyperfleon bandsge
with the forcarm supwnated for four weeks If the rndius cannot be re-
duced by mempulation on account of interposition of the edges of the eap-
sulo it must be replaced by eperation
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In adult wovare violenec may produes di Toeation of the hoard of the
mdn necomprmet by a feactur m the apper thisd of the nlna (Montegm
fractun ) Thaes po tenor angulation of the freture and ncorrespond
g mitcmor di placement of the mdial head wineh mas anjure the mdinl
nere  The sovents of the tnomatt m s nelt esteeme snelling that
acenmte dingno 1+ 1 made onlv by N\ o esammation Opermntive treat
ment 1 neeesaany in a majonts of i tanees and immolilization mn t be
continued untal the frictune by unitesd

RITININCIS

Corraox 1 J 1lhow I Dention and Ulnar Nenve Injurres J I8 pe & J dnt Sure
I 38 (\pr) 1)

Conanana 8 R Tractures of the Ulna with e ieatlon of the Hoad of the
Radiun J Tone & Jeint Surg 16 31 (\pr) 10

Tiuwox B I An Opemtion for Di loeation «f Infenor Radio ulnar Joint Ann
Rurg 00 27 1032

Cur evex W I Faternal Lateral Disloeation of Tlbow Am J Surg 47 57
(Jan ) 1040

Miccw H D Joceations of the Head of the Rndius Suggestions for Open Operative
1 rocedure J Bone & Joint Burg 10 &0 (Jan ) 1028

t~rEep J 8 axp Borp IT B Treatment of Fractures of Ulna with Di loeation of
UHead of Radiusd L AL A 115 169 (Nov 18) 1040

Vax Comver G W Surgical Approach in Old 1 osteror Dislocation of the 1'Thow
J Bone & Jont Surg 14 127 (Jan ) 1032



CHAPTER YXVIII
WRIST AND HAND

Dislocations of the wrist. Elilogy When dislocated the carpal bones
usually are displaced anteniorh the cause being o fall on the hvperex
tended wrist or a severe blow  Occasionallv an myury which forces the
wnst into extreme flexion diclocates a earpal bone posteniordy  The sem
Iunar (lunate) bone 1s more often mnvolved than any of the other carpal
bones  Statistics show that in one-half of the cases of semilunar disloca
tion there 18 an accompanving fracture of the acaphoid (navicular) bone
one fragment of the scaphoid 12 diddocated with the xemilunar bone  Oc-
casionally duwlocation of the semilunar bone 15 accompanied by fracture
through the stvloid process of tho radmus

Exramnatton  When this injury 15 eaused by indirect 110lence 1t may be
mmtalken for a sprun With anterior dsloeation there 15 swelling and
thickening of the wnst which 13 beld 1n a straight position  The semilunar
bone 15 palpated as a hard unvielding prominence under the flexor tendons
and an open space normally occupied by the bone can be felt on the dorsal
surface of the wnist  Flexion extension and Interal mot ements of the wnst
are decrdedls restricted  The pressure of the displaced bone upon the
flexor tendons eauses hunitation of finger motion and there may be svmp-
toms of preasure on the medinn nene In old unreduced cases there 19
hittle or no pamn although the patient complamms of weakness 1 the wrst
and m the graspmg power of the hand X ray exammnation should be
ardered routinely after every revere mnjury to the wrist as otherwise 1t 1
mposaible to make an nccurnte diagnosis  Both anteroposterior and Iat
eral films are necessary  and correrponding views of the unnffected wrst are
valuable for compangon  Even with X may examnation this disloeation
sometmmes 1s overlooked and tho presence of an accompanying frrature
of the scaphoid bone may not be noticed,

Prognosts  Nampulation ususlly 18 successful in recent cases  Unless
the normal positton of the hone 19 restored there will be aching with weak
neex and hmtation of motions especially flexion of the wrst and fingers

Treatment In a majontv of eases the dimslocation can be reduced by
mampulation provided this 1s performed within the first few days  With
the patient under general anesthesia apply steady tmetion while presane
firmly with the thumbs upon the displaced bone holding the wnist hyper
extended 1n order to open the space normally occupied by the semilunar
At the same time make pressure on the dorsum of the hand over the head

a2
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of {he of magnum to erease the apace Dbetween thi hono and the mdlu-‘
1f thie form of manypulation faile make atends trnetion on the hand with

Fic 32 Distocsmiox or Sguiovas (Lovare) Hove
The bone is rotated and displaced towanl the palm

Uina

pesa

palmar
flexlon

Extreme
pDorsiflexion

Tia 33 Repvcrion or BruiLonan DisLociTioN
A latersl view of the wrist showing anterior dsplacement and rotation of the
scrailunar bone B the gap In the wnat joint I opened by hypereatension U
rl'rl:‘ﬂ:t(‘n‘mnt s usually aceomplished by dirret pressure followed by ferion of the
wrist

the wTist straight for ten minutes thus prolonged pull may reduee the dis-
location when othcr methods are incffective  \iolent, attempts at reduc



CHAPTER XXVIII
WRIST .AND HAND

Dislocations of the wrist, Efwology  When dislocated the carpal bones
usually are dusplaced antenorly the cause bemng a fall on the hyperex
tended wrist or a acvere blow  Occamonally an mjury which forces the
wrist into extreme flexion dislocates a earpal bone posteriorly  The serm
lunar (tunate) bone 18 more often invohed than any of the other carpal
bones Statistics show that wn one-half of the cuses of semtunar disloca
tion there 18 en accompanving fracture of the scaphoid (navicular) bone
one fragment of the scaphoid 8 dislocated with the semilunar bone  Oe
casonally dislocation of the semilunar bone 1s accompanied by fracture
through the styloid process of the radws

Framinatton When this mjury 18 caused by 1ndirect violence it mav be
mustehen for & sprmn  With anterior dislocation there 18 swelling and
thickenng of tha wrist which 1s held 1n 8 straight position  The semilunar
bone 18 palpated as a hard unyielding prominence under the flexor tendons,
and an open space normally occupied by the bone can be felt on the dorsal
surface of the wnat  Flewion extensmon and Iateral movements of the wnst
are decrdedlv restricted. The pressure of the displaced bone upon the
flexor tendonx eaunes limitation of finger motion and there may be symp-
toms of pressurs on the median nerve In old unreduced cases thero 1s
little or no pam although the patient complains of weakness m the wnst
and 1n the grasping power of the hand X may examination should be
ordered routinely after every severe injury to the wrist as otherwise 1t 18
mmpoaeible to make an accurete diagnoms  Both anteroposterior and lat
eral films are necessary and corresponding views of the unaffeoted wrst are
valuable for comparnson Even with X my exammation this dislocation
sometmmes 18 overlooked and the presence of an accompanying fracture
of the scaphoid bone may not be noticed

Prognosis Manipulation usually 18 successful in recent cases  Unless
the normal posttion of the bone 15 restored there will be aching with weak
ness and limitation of motions espeeially flexion of the wrnst and fingers

Treatment In s majonty of cases the dulocation can be reduced by
manipulation provided thia s performed withun the first few days  With
the patient under general anesthema epply steady traction while pressing
firmly with the thumbs upon the displaced bone holding the wrist hyper
extended 1n order to open the space normally occupied by the semilunar
At the same time mahe pressure on the dorsum of the hand over the head

332
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examnation immedintely after appheation of the pla ter to cheek the
poation of the fmeture and reduetion of the di loeation (For treatment
of compound di lorations ree Chapter 111}

1f the i Toeation has been unrecognized for reveral davs or longer at will
he wmposable to reduce 1t by mampulation  beeause the =pace normalls
oceupied by the semilunar <oon hecomes filled with searte ue Under this
crrcumstance and al<o when mampulation fmls immedinte operative re-
placement of the bone 1< indiented  Removal of the ~emilunar bone 1< not
as ratifactory a« replacement for it leaves a permanenth weakened wr t
and hand  Multiple fracture<diclocations of the wn t cau~ed by cxtreme
violenee are diabling on account of chrome pam and hmited motion and

Fra 2068 Disiocatiox or mis Trnoun
The provimal phalanx Is displaced dormally on the metacarpal bone

the beat result 13 obtained by open reduction and grafting to stiffen the
wnst 1n a useful attitude

Dislocations of the ulne at the wrist joint. This condition occurs most
often with xevere fractures of thoe lower forearm and 14 charnctenzed by
dorsal rubluxation of the head of the ulna on account of rupture of the
radio-ulnar hgament It produees aching and weakness and can bo re-
licved only by operation

Dislocations at the carpometacarpal joints. Extreme foree may couso
dislocation at one or all of these jointe  In mast instanees the carpometa
carpal joint at the base of the thumb 13 imv olved the motacarpal bone being
dixplaced posteriorly  There usunlly 18 an nssociated fracture of the base
of the metacarpal bone (Bennett 8 fracture) Reduce a mmple dislocation
by traction upon the abducted thumb ecombined with direct pressure
Immabihse the thumb in abduction with o small plaster »pica for six weehs
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tion damage the bone causng nseptis necrosis and traumatic arthntm
Check the reduction by an immediate \ ray examination as re manipula
tion may he necessary  Immobilize the wrist in flexton on a plaster splint

Fro 306 FracTURX DIsLOCATION it THE WRIST

or with & eircular plaster of Pans dreseing for four weeks (See Use of
plaster of Pans page 59) If the scaphoid 1a fractured immobilize the
wnst with en unpadded circular plaster cast for at least four months, on
account of the delay 1n union which 18 common tn thia bone  Order X ray
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shipa back nto its place  After reduction the joint aliould be immobilized
in shght flexion for four weeks  In many inatances the extensive laceration
of tho capular igaments leny ea a permanently thickened and tender joint
with hmitation of motions and for thix prolonged phyaothernpy is neces
marv

Dislocations at the interphalangeal joints. Simple dislocation between
the phalanges oceurs in the same manner as dislocation at the metacarpo-
phalangeal jomts, and produces a mmilar deformits  The more distal
phalanx 1s displaced dormally on the other phalanx  Frequently there s an
accompanying minor fracture extending into the joint, which can be diag
nosed only by \ my examuination Disloention at an interphalangeal
jount 1s smilar to dmlocation at o metacarpophalangenl joint being re-
duced by hvperextension and then flenion Reduction is proved by the
ability to pasanely flex and extend the joint

Immobilize the Joint in alight flexion for three weeks and then apply
heat and encournge 1oluntars motion  Later ure a Thilo glove or clastic
traction if there 18 permatent imitation of flexion

Fracture-dislocation at an mterphalangeal jomnt caures prolonged dis
ability and in many 1instances 18 followed by permanent enlargement and
stiffness on necount of injury to the soft structures the jownt cartilage and
liganments or because of incomplete reduction  In these eases reduction
can be accomplished only by the enrly use of traction on the end of the
finger with Rarschner wire and 6 banjo splint  Regardless of treatment a
majority of fracture-dislocations are followed by permancnt hmitation of
motion and the best end result 18 obtamed by prolonged physmotherapy
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and then g o heat and maxeage but oy o1d passine motions  With extensite
teanng of the hgamenta there 19 a deeided tendenoy to chrome subluxation
with aching and weakness in tho grasping power of the hand for this the
only satwsfactory treatment s operation  For treatment of DBennett's
frncture see Fractures of the metnenrpal bones

Dislocations at the metucarpophalangeal joints. Enology  This injuny
occurs most frequently n the thumb  The dmplacement 1 produced by
forcible hyperextension wlich levers the hend of the metacarpal bone

Fio 37 Rrpvemiox oF Disuocamiow or tee Trous
The opcrotor bypererionds the joint for leversgs as he applies Joea] pressure

through the antenor portion of the copsule. Subluxation produred at will
18 seen 1n persons whoae eapsuler hgaments are unusually elastic or relaxed

Ezaminafion  There 18 & typical deformity with the jomt held partly
flexed and immovable  On palpation the phalanx s found displaced on the
dorsum of the metacarpal bone.

Treaiment Reduce the dislocation by levernge, as traction cannot be
effective  Gni e anesthemn and hvperextend the joint in order to lever the
base of the phalanx o1 er the head of the metacarpal bone and then flex
the thumb  Sometimes it 1s impormblo to reduce the distocation by mantp-
ulation becaune the head of the metacarpal bone 18 buttonholed between
the Bexot tendons  Under such errcumatances operation 1s necessary 5o
that the tendons can be retracted and thus the head of the metacarpal bone
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1f thir method faile the Stimson method whontd be wed  The mnm(l
is placed face downward with the lupe hanging entirely free over the enc
of the operating table  Wlile the unaffected Timb 15 mipported by an

Fie 38 PosteRtor DisLocariox or THE Hie
Note the completo rupture of the espsule and of the ligamentum terea (redrmwn
from Far Aatley Cooper)

asa<tant the mirgeon grasps the flexed kuee and rocks or rotates the thigh
wlule the weight of the imb exerts 1ts own tmetion A heavy sand bag
may be placed on the flesed kneo for additionn) traction This 19 o Alower

method but Stimson stated that it usually was effectts e and required no
anesthesin



CHAPTER XAIN
HIP JOINT

On account of the strength of the Inp jomt wrth its deep ball and-+ochet
construetion and heavy eapuular higaments dislocation 18 rare and occurs
only with extreme violence  The main tvpes of dislocation at the hip are
postenior and antertor poaterior duplacement being the more frequent

Central diloeation of the hip s« the result of penctration of the femoral
head into the pelvis through a comminuted fracture of the acetabulum

Posterlor dislocations at the hip joint. Elwology Postenor chelocation
of the hend of the femur 19 most often caused by an automobile acerdent,
1n wineh the occupant 1# thronn forward against the mstrument panel or
agmnst the back of the front seat ( dashboard dislocation)  The severe
thrusting force 1s trunsmitted bachnard from the flexed knee and may
produce a fracture of the posterior hp of the ncetabulum m addition to a
rupturo of the jomt cap<ule permitting dislocation  When the disloention
18 cnured I levernge the thigh 1s foreibly flexed adducted and mwardly
rotated  The Y lignment remains mtact and acts as a fulerum over which
the head 13 levered as 1t ruptures the infertor and postertor portions of the
capsule It 18 the tenmon of tlus hignment which keeps the thigh m the
attitude of ngd flexton adduetion and mternel rotatton  The head of the
femur rests upon the illum aboye and behind the acetabulum

Ezamination  The deformity 1s charactenstic tho hip being beld 1n the
fised attitude  In thin individuals the femornl head may be palpated Iving
displaced on the itrum  although mn most mstances diagnoas 13 made only
by the tymenl appearance and stcreoscopie \ rav examunation  The
"\ ray films may show an ascociated fracture

Pressure of the displnced femoral head may cause damago to the sciatic
neme  Ascptie necroms of the head and traumatic arthntis mayv be late
complications

Treatment  The shock accompanving dislocations of tho up musat be
treated before attending to the local condition These dislocations are
difficult to reduce becaure of the henvy musculature and the weight of the
hmb  \e\er manipulnte before an X ray oxaminntion has been made and
do not attempt reduction without sufficient assistance  Place the patient
on the floor and manipulate under general or spmal anesthesin  In reduc-
tion by the Allis method nn asmstant steadies the pelvis while the operntor
flexes the hlp—n-ml aimultancously makes strong steady traction upward
upon the thigh and then extends 1t

s
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o jerhy movementa should be need  Cirrumduction 1s not_ady isable,
ax this mancts ef may njure the xcintic neni 0
T\’ﬁ_jr reduction there 1« very_little pos= Jlity of recurrence  Use Rus-
coll ® traction for four weeks and then permit gradual weight beanng with

Fia 311 AxtEmorn Distocatiox ar mae Hir Jorer

Fia 3lla Fractuze Disrocatiow ar tae Hip
The posterior dislocation s -ﬂ;'iomﬁnlul by fracture of the head of the femur
18

r’l;lll:&lg l;);npmluted permanent lity requiring an arthrodesis operation for

the axd of erutches If therc 18 an associated fracture of the mm of the
acetabulum the traction should be continued for eight weeks or open re-
duction and mternal fixation may be adyisable

Anterior dislocations at the hip jolnt. ~ Etiwlogy Anterior dislocation
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Fia 30 Postemion Distocatiox at e Hir Jorer

&
NG

Fra 310 Maaprramiox For Disrocariax at tae Iir Josr
The paticnt is laid on the floor for the mampalation  The operator removes his
shoc and places his heel aver the gutiem sgroin  Thehipand hnee are Seved at right
angles  Vith the pressure of the heel for counter traction and leverage upwa
traction upon the hip 18 made by the cperator s grip on tho flexed knee
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KNEE JOINT

Dislocations of the patella  In most instances hslocations of the patella
are eaused by direet violence  Recurrent eases wsunlly are #cen 1n voung
women, 1 whom knock knee nnd relaxation of the jomt capule are pre
dipoang causes  The acute mjuny cauees decrded pamn swelling and
mnovitir with Tow of function  The patella cither 1« dieplaced partinlly
and rests upon the external condile of the femur, or 1t 13 displaced com
pletely to the mde of the condvle  This duplacement causes partial flexion
of the hnee with n deerded prominence on the side of the joint and thereisa
palpable flattening hetween the condyles With the recurrent form of
dirlocation very little trauma 18 requured for diplacement, and tho patella
alips hack botween the condsler almost s readily as 1t shp< out of place

Reduce the displacement by making lateral pressure on the patella as
the lnp 18 flexed and the knee 18 extended  Treat the effuston i the jont
by applving an \CF bhandage over rubber sponges and later apply a
circular plaster of Pans enst which should extend from the ankle to the
grom  (See Use of plaster of Pans page 50 ) Remove the plaster after
#x weehs and order n cage-brace for the bnee  This hrace should be womn
dunng athleties for the entire scason  Recurrent disloentions are curable
by opemtion

Dislocations (fractores) of the semilunar cartilages Dislocation”
of the sermilunar eartilages 1 o mumomer the condition bemg 1 reality
a tear or fracture  This mnjury occurs most often i voung adult males
who engago n athletics and in these who work m crouched poutions  The
mternal menireus 1 torn about ten times as often as the external meniseus
The usunl enuee of this mjur 19 & pudden rotation of the thigh on the leg
while tho hnee 18 held 1n partial flesion and the foot 1 stationan ~ Such o
twist produces a gnnding effect upon the cartilage with the result that
1t 19 torn and the hroken portion 1 displaced and v eaught outmde of 1ta
normal peation between the tibwa and femur  Thos displacement produces
a charactenstic Joching’ or blocking  winch causes a sichening form of
pain and pret enta coroplete extension of the knee  This internal derange-
ment of the jomnt produces a traumatie synovitis with an accumulation of
flmd  The torn portion of eartilage may ship hack into ita ploce sponta

neously orit may remmn displaced until reduced by manipulation  The

diagnoas is made by the typreal lnstory and localized tenderners to pres-

sure over the Jomnt margin the pomnt of tendernens being usually one inch
33
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of the head of the femur 18 produced bv violent hyperabduction, which
forces the greater trochanter agamst the rim of the acetabulum the Y liga
ment acts as a fulerum and continuation of the foree lev ers tho head through
a rent 1 the antero-infenor portion of the eapsule to a position below and
antenor to the acetabulum

Eramination  The patient 13 shocked 'The hip 1s held immotable m
the tvpical attitude of abduction and external rotation with the kneo
flexed It 1s posable to flex the lup but extensmion and adduction are 1m
powible "\ rav exammation 1s necessann for corroboration of the pro-
v1<1onal disgnoxis stereoscopie films betng eapecially valuable

Treatment  Treat the rhock before attempting reduction of the disloca
tion  Place the patient on the floor umng general or spinal anesthesa
To reduce antenor ditlocations the operator should remove his shoe and
make upward traction on the flexed knee while pressing firmlv aganst the
fernoral head with hixheel! At the mame ttme the hup is rotated internalls
and then 1t 13 extended  After reduction there 13 hittle tendency to recur
rence and further treatment conmsts of bandaging the two ankles and knees
together while the patient Lics 1n bed for four weeks  In older persons with
a tendeney to trnumatic arthntis orif there 1s an aseociated fracture Rus-
eell & traction 1 advi=able

For treatment of central dislocations (penetrating fractures of the
acetabulum) see Fractures of the pelvic bones
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removal At the time of operation the entire joint should he inspected
a<1t 13 not unusual to find a tear of both cartilapges

Dislocations at the knee joint. The lignmentx on all mde~ of the knee
are ro strong that complete didoeation 14 mre  Partial dieplacement or
sublusation mav accompany schere spruine When helocation does oceur
1t 1« produced by extreme foree apphed anteriorly or postenorly, which
teare the crucial Iaternl and capular lignments  Anterior disloeation 13
the more common and 1« eaused by violent pressure or impact upon the
ertended knee T« extreme violenee mav produce such senous damage
to the popliteal structures as to require amputation  The rupture of the
lignments often caure= permanent weaknex< and hmited motion

Reduce the didlocation immediately by mahing tmetion on the tibin
combined with pressure and counter prezeure to correct the displacement
Fimt immobihize the knee on o poxtenor «phint watching for sign< of erren
Intor and nerve damage  Later apphy a eireular plaster of Parns dresang
extending from the ankle to the groin (Sce Lre of plaster of Pan< page
50 ) The jorm of mupport should be vworn for from three to six months
depending upon the milzequent strength of the hignments as determined
when the plarter 18 changed every month  Permut weight beanng after
the third month but with the proteetion of plaster  The use of a hinged
east or a hinged knee hrace provides ambulatory support and graduated
flexion mov ements dunng cony alescenee
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laternl to the patells. ‘Loclking” occurs in about 75 per cent of cases
Ordinary X ray films are of no help except to climinate the possibility of
runor fractures of the femur or tibia although \ ray examimation made
after the knee 18 injected with air may be helpful in diagnosis

As the senulunar cartilages are avascular the fragments never unite
unless the fracture occurs at thewr periphery where there 18 blood supply
and conrequently recurrent displacement 13 common Recurrent dis-
placement of tho cartilage 1 addition to the functional disability from the
frequent unexpected blocking causes a chromic synovitis and weakness
of the knee

Fia 312 DisLocaTioY Or TAE KhEE
There 1s lisplacement 1n hoth ueas  Thie dislocation 1s reduced by dircet
pressure and then w8 tmmolnlizred in the extended position on & posterror plaster

splint

Reduce di location of the internal semilunar cartilage under anesthema
by first fleing then abducting and externally rotating tho knece finally
internally rotate and extend the jomnt  Reduction g es immediate relief
from pamn and permits full motion 1n the knee  Treat displaced fractures
of the external cartilage by adduction and internal rotation of the knee

Immobilize the knee in complete extenmon with a circular plaster of
Pans east which should extend from the ankiec to the groin  (See Use
of plaster of Pana page 59 ) Permit wallang duning the six weeks the
plaster 18 worn It 18 1mportant to preserve the strength of the quadneeps

muscle by appropnate exercires
Recurrent displacement of the cartilage can be reliev ed only by oporative



Fia 313 FricTeRF DIALOCATION AT THE AXKLE
Note the disruption of the ankle mortise produced by the Internl disloeation

Fra 314 FracTURE DISLOCATION AT THE AXKLE
Poaterior disloeation of the tibla with fracture of the fibula

HT



CHAPTER XXXI
ANKLE AND FOOT

Dislocations at the ankle joint. Dislocations oceur frequently as com
plications of fractures at the ankle (fracture-dislocations) Dislocations
without accompanving fracturcr at this joint are unusual The disloca
tion usually 1« posterior and 15 eaured by a sudden backward twist of the
ankle the extreme plantarflexion tears the antenor capsular igaments and
ususllv alzo shears off the postenor articular rurface of the tibia  With
postenior disloeation alone or as<ociated with fmcture there 15 a typieal
deformity which conaists of an unusua) prominence of the heel and a corre-
sponding antenor depression below the tibia and drooping of the foot
In n majonty of inrtances \ rny exnmination shows a reverely disrupted
1ot with displacement of the foot to one sule as well as backward with one
or more asociated fractures

A general ancsthetic 15 usually necessary for complete relaxation  Te
reduce posterior dislocation have an asmstant hold the knee flexed to relax
the mueele tenmon  Draw the heel forwnrd with one hand and at the
same time press bachward upon the tibia with the other hand  Reduction
1« complete if the ankle can be doraflexed within o nght angle

The T T Thomas method which 18 valuable for all zevere fractures and
dislocations about the ankle mav be used if the above method falls  The
operator sitx on the end of the table and remoxcs hus shoe By placing s
heel m the patient s groin and grasping the foot with one hand and the
ankle with the other hand ven effective traction and countertraction com
bined with local pressure ean be obtmned

Immobilize the ankle at a right angle with a cireular plaster of Panx
dressing  winch should extend from the toes to the knee and bivalve
the east as ~oon as 1t has hardened (See Lre of ploater of Pans page
59 ) It 13 mmportant to check the pomtion immedintely bv an X\ rav
evxamination and to re-manipuiate if netessary to zecure complete reduc
tion  Failure to completelv reduce there eares re<ults i hmited motion
pain and subsequent dicabibitv which may require operation  Remove the
plaster after two weeks when most of the swelling will have subsided and
applv o fre<h cast which #hould be worn for from four to six weeks before
permitting the patient to walk  (Sce Follow up treatment under frae-
tures of the ankle)

Complete reduction by manipulation alone mav he imposable and
operati e fixation of the fragment may be neces«ary  An altcrnate method

210
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Compound dislocations and fracture-dislocntions require an immediate
debndement operation, following which the ankle should be immobhzed
at o nght angle i n molded plaster of Paris splint  (%ee Chnpter I11)

Fia 316 TirwuL DisrocitioN
Dislocation at the subastmgalar joint

Fic 316b Tarmsan DisLoCaTion

Bame caxe ap 1n preceding film after reduction by manual trnctlon combined with
Internl presaurs

Dislocations of the astragalus. The estragnlus may be dislocated by
violent plantarflexion of the foot the displacement usually being antonor
Yuch extreme violence mav produce o compound dislocation at the ankle
with extenave damage to the soft structures  Thero 18 marhed an eling
and the dwplaced astragnlus forms o decided projection on the dorsum of
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conssts of making traction on the ox calew with a Stelnmann pin while
plaster of Paris Is applied the pin bemng left imbedded In the plaster for mx
wecks

Antenor disloentions of the ankle are rre and seldom oeenr without
fractures (fracturcislocation) When violent foree produces anteror
dsplacement of the foot on the leg tho astragalus usually carnes with it o
tnangular prece of the antertor articular surface of the tibla Thero 19 a
tvpieal deformity the normal prominence of tho heel being abeent, and
there 1 & corresponding promincnee of the astmgalus on the antenor sur

Fra 315 T T Tuom M[:faob
ﬂl]l 12 wecful far traction Quen, 2
ankle The surgeon standsat t.ga ond of Lhn mblu rumuv‘lnk hin shoo and p]nclng

hin hool in the patient a groin for counter tmetion

Sial, J

face of the ankle  This dislocation may be reduced by plantarfleang the
ankle as backward pressure 1m mado on the foot but when there 18 an arso-
ciated fracture 1t usuelly is necessary to perform an operation for intornal
fixation of the fragments

Laternl dislocations of the anklo jomt are caused by completo rupturo
of the Iateral lignments thero may not be an aecompanving fracture
Watson-Jones has shown that such a disloeation can be demonstrated
plalnly by holding the foot sharply alxlucted or adducted as the antero-
postertor X ray film 15 cxposed  This condition should be treated by
immobilization in plaster of Pans for cight wechs
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Compound didocations and fraeture<dislocntions require an immedinte
debrdement operation, following wlueh the ankle «hould be immobihzed
at a nght angle in o molded plaster of Pars splint (See Chapter 111)

Fra 31Ga Tarear Discocatiov
Dislocation at the aubastragalar joint

Fio 316h TamsaL Disrocation
Hame case a8 in preecding film after reduction by manual trmotion combined with
lateral presaure

Dislocations of the astragalus, The astragalus may be dislocated by
violent plantarflexion of the foot the displacement usually bemng antenor
Sueh extreme violence may produce o compound dirlocation at the ankle
with extenane damage to the roft structures  There 19 marked mvelling
and the displaced astragalus forms a decided projection on the dorsum of
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conmsts of making traction on the os calers with a Steinmann pin while
plaster of Par1s apphied the pin being left imbedded in the plaster for mx
weeks

Anterior disloentions of the ankle arc rare and reldom occur without
fractures (fracturo-dislocation) When violent foree produces antenor
displacement of the foot on the leg the astragalus usually carnes with 1t o
trnnngular prece of the antenor articular surface of the tibir  Therc 18 &
typreal deformity the normal prominence of the heel betng absent and
there 18 & corresponding promunence of the astragalus on the antenor sur

Fro 315 T T Trmowis \METHOD
Thia is useful for traction during mantpuletion for fractures and dislocations at
thoanklo The sorgeon stands at the end of the tablo removing his shoe and placing
Jus heel 1n the pationt s gredn for countoer traction

face of the ankle  This dislocation mav be reduced by plantarflexing the
ankle as backward pressuro 1s madoe on the foot but when there 1s an asso-
ciated fracture 1t usually 18 necessan, to perform an operntion for nternal
fixetion of the fragments

Lateral dislocations of the ankle jont are caused by complete rupture
of the lateral lignments there may not be an accompanving fracture.
Watson-Jones has shown that such a dwslocation can be demonstrated
planly by holding the foot sharply abducted or adducted as the antero-
posterior X ray film 13 cxposed Thia conditton should be treated by
immobilization 1n plaster of Pans for eight wecks
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(he foat with olteration in the other hony pomnts about the ankle  Reduee
antenar i loeation of the n trogalus by making firm pres ure upon the
dreplaced bane while pres g the font nfo estrume plantarflexion and
then dorflex the ankle to n nght nngle  Open redaetion 1 tncieated
when the astmgalu eannot be replaced v mampulation Immolnhze the

Tia 318 DintocaTion at
Tt Tanso-METaTar AL Ju
Tlus was reduced b, i
3 pressure but prolonged fixation in plasterof 1
to contral tcndeney to n\-dululmlnn *ri wa e

ﬁﬂc&m;;lnil::nh eretilar plaster, and hivalvd the plastcr as roon
ki Ofprlic:;unonr olr)l account of the probubility of deerded
After gt e ol r;]‘ ncjl‘-o]‘]’o\ any page 50 ) Romove the plaster
ikl v up trentment s for fractures of the

Dislocations at astragalar
mon they are ;ut:;l?b galar (aatragalo-calcaneal) folnt are uncom
by o ey ere twisting injury - Reduction by traction
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Fra 317 \Mipraraar Di Locaiox
Thero is & complete duslocation at the astragaloscaphold joint The second film
shows complete reduction, which was accomplished by tractlon and leverago overa
sandbag combined with direct pressure

/

Fia 317a Disiocation or IntemvaL € uxerroru Boxre
The first film shows dorsal and mesial displacement  The second film shows the
disloeated bone replaced by mampulanon and held by & Kirschoer wire  The wiro
wan dnlled through the skin through the replaced bone and then into the adjacent
bone Mo rmmobilization was nocessary  N\ote accompanylng fractures of t
metatarsal bones
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wlich <hould extend from the toes to the knee  (See Ure of plaster of
Pan« page 3 ) The ankle should be maintained at a nght angle, =ith
the foot nerther mverted nor everted — Cut the plaster on both sdes as
xoon a< it has handened ns a preesution agamst errculatory trouble from
the accompanving damnge to the soft parts Order an \ ray examination
a< n cheek on reduction After eight weeks remove the plaster and give
the xame follow up treatment a< for frictures of the foot  Operation )«
necewsans 1f the displacement eannot be redueed or af there 19 mil-equent
pam from traumatic arthntic Chrone siblusation and pamn require an
arthrode~t« operntion

Dislocations at the metatarsophalangeal and interphalangeal joints.
Thee di locations are not common as ~e\cre njuny u<ially cauec= a frac
ture of the focx They seldom ocrur while a shoe 1< worn - It location at
the metatanophalangeal joint of the great toe 1< the most common and 12
produced indirectly by stublung or directly Iy kevere wrenching extreme
violenee sometime= eausex a compound dislocation  With di loeation of
the tocx the displacement 1= minular to that with disloention of the thumb
and fingers the distal bone being dorxal  There 1< a chamctenstic de-
formity cdemn and a lack of normal molnhits  \ rav exanunation may
¢how an accompanving fracture

To reduce theee dislocation« Iever the distal bone over the proximal bone
by making direet prewure combined with hvperextenmon  Immobnlize

the toe with a wooden tongue blade for two weehs and then ndyize contrast
foot hathe

REFI RFNCES

Arsarr T T Fubastrmgalar Mislocation of the Foot J Bone & Joint Surg 23
574 (July) 10m

Cortox F J Dulocations and Juint Fractures Philadelphia and London W B
“aunders Company 1021

Dicremie J  Fraetore Dislocations at the \nlle Jolnt J Bone & Joint Burg
17 090 (Oct ) 1035

Erx ue R C Recurrent bublusation of tho \nkle Joint Ann Rurg 100 364
(Aug ) 1034

Hroson O € Trimalleolar Fractures with Dusloeation of tho \strngalus J Bone
& Jont Burg 10 443 (Apr) 1037

Sreeo J B axp Borp I8 B Fractures and Freture Dislocations at the Aunlkle
Am J Burg 46 701 (Dee) 1030
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combined with pressure 18 ususlly effective  The foot should be immobil
1ved with plaster of Paris for eight wecks, and then follow up trestment
gven as for fractures of the ankle.

Dislocations at the midtareal and tarsometatarsal joints. Dislocations
at theso joints without fractures are unusual  Dislocations and fracture-

Fra 319 DinLocaTion AT METATAmmoPHEALINGEAL JoeT OF Fourth Toe
This was reduced by traction hyperextension and pressure

Fra 320 DisrLooaTtion aT Exp or Gamat Tor

There Is dorsal displacement of the phalanx, the displacement being similar to
that of a dislocation of a finger Thia wns reduced by hypervrtension combined
w1th local prossure

dislocations often are multiple being caused by heavy objects falling upon
the foot or by sovere wrenching  Tho displacement may not be palpable
on account of the extrome swelling and hemorrhage from damage to the
soft structures, and accurate diagnoms can be made only by X ray exam
mation

Mampulate the foot under gencral anesthesin, applying traction com
bined with prossure, and rmmobilize with a circular plaster of Pans dressing
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whieh shauld extend from the to to the hnee  (Ser Ve of plaster of
Prac page 50)  The ookl houkd be mamtained at a nght angle, ~ith
the fool nesther myerfed nor everted  Cut the plaster on both sides ax
roan ax it lias hardenm] as a preeantion sgaind arenlatory tronble from
the accompans ing damnge ta the solt parte Order sn X\ my evamination
s a cheeh on reduction  After aght weehs remore the plaster, and give
the same follow up trentment av for frnetures of the font  (prmtion as
neeessany 1f the dy placement eanno! e tedueed or 3f there peosubrequent
pan from troumatie arthntie  Clivome siblusation and paw require an
arthrde~t- operatton

Dislocations at the metatarsophalangest snd Interphalangeal joints
The~ i forations are pot common ns ~over myurs nanlly eauses & feae
ture of the tes Ther mldom ocrur wlule a rthor s wormn D1 location at
the metatarophalangen! jomt of the gt toe < the most eommon and i<
produced sndireethy by ktublung or direetls 14 svcre wionelung extrome
violencr rometimes cause o compound i loeation Wath o Incation of
the toes the dwplacemient 1< =innlar to that wath di location of the thumb
and fingern the didtal hone hemg domal Theore 18 a charwetcn«tie de-
formuty edeman and & lackh of normal mobdits \ v exammation may
elion an accompansing frmetire

Ta reduce there dislacations Youer the distal bone over the provimal bone
by making direet pressurc combined with hvperocten ion - Immolulize

the toe with a wooden tongue blade for two wecks and then adyiec contrast
foat baths

REFIRFNCES

ATharT R F Subastrogalar Ihsloeation of the Foot 3 Bone & Joint Surg 23
874 (July) 131

Corrox F 3 Disloeations and Jaint Fractures Phlladelphia and London W B
faunders Campany 1024

IeteRLE 8 Fracture Dislocations ot the Ankle Joint J Hone & Jount Barg
17 090 (Oet ) 1935

Frvste B € Reeurrent Sublination { the Ankle Joint \an Burg 100 304
(Aug ) 19H

Hrowax O € Trimallcolar Fraeturey with Disloeation af the Antragalus J Rons
& Jomt Surg 10 43 (\pr ) 1037

¥eiyu 3 B avpBovp H B Fraeturcs and Fracture Disloeations at the Ankie
Am J Rurg 48 700 (Dec ) 1090
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combined with pressure 18 usually offective  The foot should be Immobil
15ed with plaster of Pans for eight weeks and then follow-up treatment
gven as for fractures of the ankle.

Dislocations at the midtarsal and tarsometatarsal joints. Dmlocations
at these Jomts without fractures are unusunl. Dislocations and fracture-

Fra 319 Discocatioy ar N\ ETaTARsoPRALANGEAL JonrT of Foumta Tox
15 was reduced by tractlon hyperextension and preesure

Fra 320 Disrocatiow at Exp or Great Tox

There 1s dorsal displacement of the phalany, the displacement being similar to
that of & dislocatron of a finger This was reduced by hyperoxtension ecomhaned
with local pressure

dislocations often arc multiple, being caused by heavy objects falling upon
the foot or by sovere wrenching  The displacement may not be palpable
on account of the extreme swelling and hemorrhage from damage to the
soft structures, and accurnte diagnoss can be made only by \ ray exam
mation.

Manipulate the foot under general ancstheas, applying traction com
hined with pressure and immobilize with a aircular plaster of Panis dressing
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otroporom after 2% fibula 232
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phymotherapy for 81 Barton s fracture 183
plaster of Iars for 59 Callea fracture 170

prognoms of 10
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repair of 4
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reverscd  Colles fracture 180
styloid processes 100

reversed Colles 1580
roentgenographic examination of 13

shock with 26 30 hand 194 201

wigns of 14 metacarpal hones 191
skeletal traction for 0 phalanges 201

skin traction for 67 lup 200

Bouth s 188 hnmerus 133

sphinting of 59 neek 138
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combined with disloeation 140
traction emergency for 28

lower end 151

fixed (transfiion) 72 shaft 142

skaletnl for 70 tubcronty 133

skin for 67 uppor opiphysis 133
union of & iliom 113

treatment of delayed 88 fachium 113

treatment of non 90 jawn 03

Lnoa s boot after §7 leg bones 246
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Duslocation eervical vertebrae 304 Fat ombolsm 21
elbow joint 327 Femur fractures of 209
hip joint 338 condyles 238

interphalangeal joints of hand 287
interphalangea! jolnts of foot 353
juw 302
knoe joint 315
lumbar vertebrae 308
mardible 302
metacarpophalangeal jolnt 336
motatarsophalangeal joint 353
mudtarsal joint 352
nech 301
patells 343
pelvis 311
radius head of 330
ancrolline joint 311
scaphoid tarsal 352
semilunar bone 332
semilunar cartilages 343
shoulder anterlor 319
posterior 328
spine 304
sternoclawnicular joint 315
subastragalar Joint 351
tarsomotatarsal joint 352
temporomandibular jolnt 302
ulna at elbow 327
at wrist 335
wrist joint, 332

Elbow joint carrying angle at 153
dislocations at 327
fractures sboat 151
nerve injury about 153
Embohsm fat 21
Emergency treatment of {frartures 27
Fnd result after fracture determina
tion of 00
Fpiphysenl separation at
lower end of femur 238
upper end of femur 209
upper eod of humerns 133
lower end of radius 188
lower end of tibia 272
Examination of dulocations 208
njured cases for fractures 13
\ ray for fractures 18

Face fractures of the bones of 05
False-joint 7

intertrochanteric 221
intracapsular 211
lower epiphyms 200
neck 211
pertrochanterie 222
shaflt 221
supracondylar 734
trochanters 223
upper epiphysia 200
Fibula {raetures of 252
Finger drop 203
Fingers duslocations in 337
fractures of 201
Flat foot traumatic (Bee Fractures of
Foot)
Fluoroscope use of 18
Follow up treatment of dislocations 301
of fractures 81
Foot dislocationms of 340
fraetures of 276
Forearm bones f{ractures of 170
Colles fracture 179
head and neck of radlus 168
lower mdial epiphysis 188
olecranon process 181
shafts 170
styloid processcs 190
Fractures
anasthesia for 54
Bartons 188
binalleolar 263
bumper 280
eapitellum 161
circulatory dusturbance in 20
clasnfieatlon of 3
Colles 170
eomplhieations of 10 36
eompound fracture defimtion of 4
Carrel Dakin method for 43
clomed plaster treatment of 44
follow up treatment of 43
immediate treatment of 536
Orr method for 44
eoronoid process 165
crutches use of after 81
debridement of compound, 3%
definition of 3
defornmty after 21
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leog bones fracturee of 210
estending into the hnee jomt 238
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1ott s fracture 266
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til1al tuberele 240
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T umhar vertebrae fractures of 106
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~
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fractures 10
Proudoarthirosis 7
Pubis fractures of 113

Nadius dlslocations of head of 330
fractures of 170
scparation of lower epiphymis of 18§
Recordn of fracture cnses ©
Neduction of fractures 54
open of fractures 45 B5S
Repair procesa of after fractures 4
Roverned Colles (8mith ) fraeture 188
Ribs fractures of 110
Rocntgenographic oxamination after in
jurzes 13
Russell s traction 00
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Benpuln fracturos of 120
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Fractures of lex bones extending inta
the ankle joint 264
extending into the knee joint 238
fibula 252
lower epiphysis 272
malleol 208
Pott s fracture 260
shafts 240
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tibial tuberele 210
malar bone 05
madlia and mandible 03
metacarpal bonea 104
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os calewn 278
patelia 241
phalangen of the foot 291
phalanges of the hand 201
pelvis 113
pubis 113
radius 170
ribs 119
sacrum 82 112
scaphoid earpal 101
seaphord tarsal 281
sceapala 05
semilunar cartilages 208
semilunar (bee Carpal Bones)
sesamord bonea of the great toe 292
skull 03
spine (Fee \ertebrae)
sternum 119
tibis 24§
alpa 170
vertebrae 08
wnst 191
Fracture-dislocations at the
ankle jount 346
neck 98 £
shoulder jomt 140
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nech 130
shaft 142
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