
The Self-Locking Metal Hip Prosthesis

BY AUSTIN T. MOORE, M.D., C0LUMISnA, SOUTH eAntOmANA

I’roi,, The �1Ioore Clinic, (‘oini,,,bia

Ins 1940, imi cohlaborationi with Dr. Harold Bohinisani of Baltimsson’e, tise author inssented

the first Vitahliumss prosthesis to replace the upper pom’tionn of a femsimnn. This ��‘as donie

after the rensoval of a questiomiably maligniamit ttnnsom’ of the upper (‘mid of the femsiur inn the

instert ro(’hars teric region 1, The operat ionn ��‘as su(’(’essfmml . The pat iemnt gainied approxi-

niately 75 per (‘enst of miomnsial fumsetiomi of t he hip amid lived for about t w() years i)efome lie

died of a heart attack.

Sonsie \Tears later, the ,Judet brothsen’s ()f Pan-is imntn’odu(’ed a new stemu type of emido-

prosthesis to replace the femon-al head. This appeam-ed to give satisfactory results, amid

variationss of their model began to appear. �Fh author was not inispressed with the stem

type of prosthesis and constimsued to search for an appliamiee which \\‘OlIl(l pronisise better

distributions amid support of the nsornsal stress load.

In 1950, ivith the assistamice of the Professor of Enngimieerimng at the l.niii’en’sity of

South Carolina amid the Chief Engineer of the Austemial Lai)oratorie.s, an imntramiiedullary

type of prosthesis ��‘as developed. A straight prosthesis with a solid steIn was used at

first. amid was applied through the anterior approach. This operationn was foumid to be very

difficult, amid dislocations of the hip o(’curred ins �nie or two patiemits followimig surgem-y.

�fhe prosthesis was modified mi order to obtaimi the pm-open- angle of the femoral mieck omi

the shaft of the prosthesis, amid the stem was fensestnated in order to lock the prosthesis

ins position amid to allow better blood supply thn’ough the tnpper enid of the femoral shaft.

A suitable type of rasp was designsed with which to seat the pn’osthesis (‘orre(’tly. A special

posterior approach was developed by which t.lse prosthesis could he inisen’ted mome easily

thams by the amsterior approach. Tisrough repetitnomi of the operatiomi, the imicislomi was

gradually shifted more posteriorly unntil evemitually it. i)e(’ame kmioivmn as ‘‘ the southermi

exposure” (Figs. 1-A amid I-B).

�Fhe approach is low on the I)lntto(’ks, the 1o��’en glutaeus maximus fibers are sepa-

rated, amid msomse of the abductor mus(’les attached to the greater trochamiter are divide(1

(Figs. 2-A through 2-D). This preserves the stremngths amid imitegn-ity of the hip, it obviates

a postoperative abductor lurch amid limssp, amid eniables the patiemit to be tip arid about

ivithins a feiv days after surgery. The opem’atioms cani be (omsipleted inn twenty to thirty

miniutes, although the tinsie scheduled is usually al)oint forty-five mnimiutes. There is very

little blood loss amid usually mio shock. Precisions is of utmost importami(’e. (‘amididates fom

this surgery should l)e (-amefinlly selected. ()pen’ative misk amid the (Iegn’ee of future fumictiomi

should be (‘alcuhated. A(’(’um-ate niseasun’enisemn ts amid t’onisplete openat i ye planis should

ahivays I)e misade prion- to stnmgery. At tise tinne of opem’atiomn, nsseticinlomns (‘amt’ should be

taken inn or(ler to obtaimi a perfect fit of the pm’ostisesis, ��‘itls amnatomisical m-eeoniStru(’tiomn as

accurate as possible. End n’estnlts an-c iii din-ect pn’opom’tionu to the sun-geomis pneopen’ativ(’

plamimiimsg amid te(’hmu(’al pne(’isioms

Ims the past six years this nsiethod has i)eemn used ins a wide \‘am’iety of eases 159

operatiomss have heems perfon’mssed oms I 53 patiemits. The m-esults have naniged fn-onss excellent

to poor, bitt w’ith ini(’reasinsg experiens(’e we an-c comivimit’ed that a high pen-(’emitage of satis-

factory results cans be obtainied by this misethod. Inn fn’esh fm’aeture.s of the mieck of the

femur there is always the questions svhethem- a pm’osthesis should I)e use(l. Fom’ years I have

treated fractures of the femsiom-al mse(’k with nnultiple niaihinsg, using tise Moon-c atljustable

nail3. For veans I have stn-essed the imisp()n-tamice of eamly penfect reductions, l)enfe(’t fixa-

tioni, amid pen’fect. postopem-ative pmote(’tiomn unitil mnmniomn has o(’(’mnnn’ed. \Vith this pn’ogram.
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l’iO. 1-Ft

l”igs. 1 -.� :01(1 1-It : The pat iennt lies on his unnaffe(t ((1 side. ‘lh(’ inicisioni is lo�� on t he 1)ut to(’ks anal I )ehinl(l
tint’ greaten’ troclnaniter. TIne t higin is flexed arid irit (‘riIallV r’otat(’(I Wit In t he toe 1)Oiflte(l towar(1 t III (‘(‘iling
inn order’ to dislocate t he ft’nnnonal inea(1 ( � ‘ t he sout inenni (‘XJxisllI’e ‘ ‘ I.

mann�’ ext’ellemnt (91(1 1’(’MliltS (‘tiIi tnt.’ Oi)tttiIi(�d. ‘Vise poom’en’ tine teehsmniqnne, 1 he l)oor(’m’ ivill be

the (‘mid nesinlt . I ligh, smnlx’apital lenional-mieek tm’a(’tuu-es ami(I Pamn�vel type 3 fm’tt’tmin’es tine

the most difficult. to m(’(lim(’e, but they will heal satisfactomilv ivlsemi tn’eated by (‘om-re(’t m’e-

(hn(’tiomn , miailimig, aun(l �i�’ll (‘omscei ved post open’at.i ye pm-otet’t ioni . I�n-a(’t inn-es pam-t ially n-educ(’(l

misay iiniite, but ahnsost imivan’iahlv thsen(’ will be inure or less aseptic nie(’m’osis of the femiioral

head. ‘Fn-aunisat Ic arthritic (‘hsaniges inn the liii) joint take Place mi propon’tioni to the degmee

of tnaunniti amid the skill with whsi(’hi the open’ationn has heemi perfornuetl. l)istunhamnce of

the 1)100(1 stipply nsiust be kept at a misininsummis.

\Vhenn fractures of the femsson’al nieck (‘ann i)e treate(1 with satisfactory n’esults by a

niethod �vhh’h preser\’es the nnatural head of the femnur, theme is no n’easonn fom’ the imisertionn

of a prosthesis. \Vhsemn a bet ten- m(’sult (‘ann he Oi)taimied with artificial n’eplaccnisemit of t lie

head of the femun, theme is (‘.vem’y justihcationi (on the use of a pm’osthsesis.

I hia’i’e h)eens orthopaedi(’ surgeoni at. the (‘olumnbia State Hospital for t lie msienitally ill

for the past thirty years. There are approxinsiately 7,000 be(ls inn this insstitutioni, aml(l a

fairly large miumni)er of hip frac’ttmres ocean’ mi our patiemsts. Mamiy of these patiemits an’e

aged. they are ins poom’ �)hysical (‘omn(htioms f’om’ sun’gen’y, anal they will miot sinn’vive a lonig

perio(1 of bed m’e(’umh:)enicv. \Iost of thens am-c inmiable to (‘oopem’at.e with a pm-ogm-arn of post.-

OI)erati�’e I)notectiomi follo�vimng hip nnailinng. liesinits of hip miailimig inn this type of patiemit am(’

poor. Pritienits whso i)e(’oflse bedm’iddemn m’equin’e mien-eased nntnn’simng amid attenidamit (‘ane, ami(l

are, therefore a gm-eaten- fimiamu’ial 1)111-dens to the State. �fhe imisem’tmomi of a pm’osthsesis camn be

(Ionic ��‘it Ii ho IiiOIt’ n-isk t o t lie l)at ienit thann a hip-msailimng opem’ation , amid fn’eqimenitly the

risk amid the shiot’k are not so gn’eat . ‘I’hiese ftu’tors inndica.te the i’alue of the use of a Pn’�s-

thesis imn treatnssenit of fn’esli femnsom’al-mneek fmaettnnes inn patienits \�hi() am’e (‘onifinied to a

nssenntai inistitutiomi. Frequemntlv tine l)atiensts are up arid ai)out witisini a few (lays aften’

surgery, amid oftemn mio spe(’ial nnursinng or attemndanit cane is niecessary.



r- � �
F’igs. 2-.�. t lnn’ougln 2- 1 ) : The 5(’ �tt it rnenv(’ is net na (‘1 ( ‘( I a 1( I 1 In ‘ I In ni c Ii I ( � t I ( ‘ I � � � ‘li 1

capsule is divi(1(’d. Fine at ta(’inrin(’rlt of I ht’ short (‘xterls( II; 0)1 :it ( )t�. �)L it of I In’ � Il1:ulri(’(1)s

sil)1V tine pirifon’mis an’e divi(1(’d. ‘Tine (listal at.ta(’inrinerlt of I la’ lnip-j lilt (a eule is nennn ‘V

is iln(’isedto the a(’et.ai)tmlllnflin order’ to allow tine f(’nnoral load tois’ n’nnoved. TIne
fall back tog(’t her and very lit t le sot tint’ is rt’tinniretl � � �, � , #{149}� I � #{149}‘ ...�. ___
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A. Prosthesis nssav i)e ini(.li(’ate(l inn other types of fn’actmnm-es. I in patiensts witis Park-

inisomi’s disease, henssiplegia, om’ sonsse other innfirnssitv be(’ause of which they an’e umnable to

use (‘rut (‘hes amid can miot a(lequatelv protect t hemissel yes followinng a hsip-miailimig operation,

the use of a prosthesis seenns to i)e justihal)le. i’hse Ptttiemnt’s age, weight, physical amid

nisenital fit msess, so(’ial a mid e(’onu)misi (‘ st at us, d( )nsiest i (‘ f:n ci Iit ies, an 1(1 psy(’liologi(’aI at t it mdc

tine all facton’s to l)e connsi(len’e(l �vhnenn (h’(i(linng ivhset hen’ on hot a Pn’ost hesis shsotnl(l be lnse(l.

It is nnot I)ossil)le to itt.�’ (io\vmn 5l)(’(’iti(’ mimIcs. l�tt(’li J)ttt u’mnt is ant inidi�’idmmal pnoi)lemli. ( )mne

of the best �vays t o am’m’ii�’ at a (le(’isiomn is to (‘omnsi(len’ \vhittt t Inc Pat iemit� ��ill be able to do

amid what caui be expecte(l if a pm’osthesis is mnot insed. \miiemn this is conspam-ed with s�’hat.

may i)e (‘Xl)e(’te(l fn’om t.lse innsen’tiomn of a l)n’Ostlsesis, the (lecisiomi camn be readily made.
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l’l:(’n-INIQl’ E OF’ OPEIIAT1ON

��(�(‘Um’ttt(’ mni(’asun’(’mis(’mits ol thi(’ hip ttni(I th(’ (‘xtnenisity should be miiad(’ pm’iom’ to the

opem’at iomn , and (‘xa(’t opem-at ive pn’o(’c(lun’e should he j)lannmned so t hat. t he hsea(l amid mne(’k

( )f I he fensunn’ miiav i)(’ n’(’pla(’ed as J)en’fe(’t ly as possi i)le. I t’ t he meek of t lie fenisun’ is lcnngt h-

(‘mu’(I l)\’ tL l)m�5t liesis �vhsicln is too lange, t Inc hip-joimit capsule nisay be stm(’tched ani(l thien’e

��‘il1 be m’(’si(hnal J)tn i I I . I f t lie si xc of t he hi(’a(l ( )f t lie pm’ost liesis is t 00 snnall , t here ��‘ill be

(I(’gem n(’n’at i \‘(‘ (‘Intl l�(’S i mI t lie aeeta i)Ul umsi \Vi t hi eomise � tnemI t ‘ ‘ �‘a mi(lemi mig aeetttl)tilumis ‘‘,

t ma mnniiat i t’ tint Ii n’it is (d’ t lie lii i � �n’ a mt hsn’ok�t t tL(lV5is. I mn Om’d(’m’t 0 clist lih)lit (‘ t lie st m’ess (‘\‘emilv

Slx’(’i:tl inst rInnnn(’rnt (l(’’igrned fon’ inst inn inrst’it inng t he J)n’ost lnesis.

II � 1� � : out side (0(1 illsi(1t’ c:rlip’ns for rnneasurirlg tint’ 11(’:n(l of t he fernsur arid I lit’ act’t a) nilurn ; 1�t�rie
s:t��. :111(1int’avV hr’ornze nnnalh’t

lt(’l( nv, it I he left of t he ft’rnninr’ : ( lr’iver ext actor’s :01(1 a snnnall nnnt’asurinig nod, marked t o nneaslrr’(’ oru’
i rich , t)I1(’ :111(1 onnt’-lnalf iIi(’Ii(’5, ()nn(’ Ln1(1 hv(’-l’iglnt Ins iriclnt’s, ((nit’ ari(1 I inrt’(’-folin’t hs irn’h(’s, t \Vt) init’hes, antI
t %V() Lni(1 ont’-(’ight Ii ini(’li(’s. \\it Ii t his ‘0(1 st In I)I)(’(l t o t Inc l):tt i(’nnt ‘5 t high arid ��it In t inc inse of calilRn’s, t’Xa(’t

( lininenisioris (‘all I )t’ calculat ed f n :t 1)1’ st Iiesis (�f J)(’Ift’(’t fit . The I)1111)�5(’ () f t he inst r’tnnst’rit s at. t lit’ rigint of t Inc
fennuin’ is ol )VOOIS.

i t is i Iii pom’t tt nI t t Isa t t lie lietu I � �f t lie pn’� )st hi(’sis II t p(’n’fe(’t lv . .\,.t t ln(’ t i Iii(’ ( )f smnn’gem-y t he

Ii \‘(‘ difI’em’ennt SiZ(’S of t inc I)n’( )st ii(’sis sinotnld l)(’ at hianid

i’lie IMitienit lies t�mi his si(lt’�vitis the imnjun’(’dhip upp(’n’nniost : tine thigh urn the inijun-ed

sale is flexed t o a ppm’oxi miut 1ely 45 (h’gn-ees. �Fhi(’ i nneisiom n is begu nn low on n t lie buttocks,

about t\�’() inu-hes (listttl to amiti to��’ttm’tl tis(’ t)ut(’m’si(1e of the posten’ion’ imifen’iom- spine of

t he i ii nun . I t (‘Otils(’s d � ��‘am’tl a mid out \van’(l j inst b(’nieat Ii t he gneatem’ t n-ocisanntem- amid

(‘xl (‘0(15 along t inc ( )ut en’ sit It’ f I lit’ t In igli al )ut bun’ i niches I )(‘low t lie greaten- t m’oehanitem-.

‘I’Iit’ mist’ of I lit’ l)�stt’n’ion’ ilU’isiOni :tvoitls l)m’t’ssLnn’c (In’ tt’nisioni n1’’n’osis �vlii’Ii nii:tv (((‘(‘Inn’

��lit’n n t lit’ i n1(150 )i I IS liiIL(lt’ (Ii n’(’(’t l�’ � )\‘t’i’ t lii.’ great en’ t n’oeli�ini ten’. ‘I’he l’ascia ltit a j inst lx’-
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mieat.h the gn-eatem’ tn-ocliamiten- is inicised, amid t isis imicisioni is conitiniued upwan’d, dividinig

the aponieurotic inssen-t.ioms of the glintaeus maxinsus. It is easy, themi, manitnallv t.o sepan-ate

the lower fiben’s of the gltntaeus maximins up\vau-(l to the poinst where the sup(’rion- glut.eal

vessels an-c ems(’ount.en’ed. The glintaemns maximius fiben’s which have b(’eni sepam’ated am-c

about one ansd a half imsehes above tise low(’r 1)01(1cm- of this nssuscle. This exposure is made

�vith practically nso i)leedimig; woumsd towels am’e applied amid the patiemit’s thigh is flexed

further, towan(1 a n-ight amigle : the uppen- hi)ers of the glutaeus nsaxirnus are easily held

Fit;. 4

Pn’ost lnesis mnnodels used fn’onns I #{182})3�)to 195 1 . .t_f t In’ let I is a f’t’nstnn’ ��it ii tin

t yI)e of 1)r’(nst hesis �vhic1i ��as inisen’tt’d inn I 93(,) h�’ \Iooi’e :tni(l 1�)Inlni:un � . ‘The

sJ)(’(’init’rn ��as I’(’flit)ve(i Ut :nlnt0�)sy, t �o anal a half yt’an’s aftt’n inis(’rt nun . Tine
st r:tigint-stens J)rost int’sis ��as ust’tl inn a � (“trl\’ (‘a5(’5. The 1)rost inesis i�it Ii oval-
sln:LlM’d fenit’st rations �vas used until r(’(’ent.ly. ‘FIse o�x’riirngs �vt’rt’ slighnt lv
ennlan’ged nut! fI:tt tenit’(l at t hnt’ir’ (i�� )t’I’ risan’giiis I 0 irniprove st ness-hearing snn’f:u’es.

ai)ove the gn’eatem’ t m’o(’liannt(’n’ ��it Ii a net n’a(’t 01’. lhn(’ stint ic mn(’m’vc lies fmmllv exposed ins t lie

loiven pant of the \�‘omnn(l . It. is met m’nietetl med ittl ly ; amul , as i t is (Iissc(’t N! nmpwa nt I , t lie small

h)rans(’h of this nnerve ext(’nndinng to the (‘Xt(’m’nittl m’otatom’s of the hip amid to the posten’ior

(‘apsule of thi(’ hip joinnt is easily id(’mntiii(’(l a.mi(l m’eseeted. Hescetiomi of this lit’l’V(’ is t Isought

to be of i)emnemnt inn n’elievinig postop(’n’ati\’e pain . I musonic paticmnts the distal imisem’tiomi of the

1o�ven fihen’s of the glutaeus nisaxinisus ninny have to be l)tint iahly (lividt’d fom timiiplt’ exi)Ostime.

�l’he fatty tissue behsiln(I the lo�vem pomtiomi of the capsule of the hip joinit. inn tli(’ imiten-

t n’o(’haniten-it’ m’egion is r’ennnov(’(l , �Flit’ i mnst’n’tu )ll5 of tiit’ shom’t (‘xtt’n’nna I not at on’s, t lie genis(’I Ii,

i.nl(l t lit’ ol )t.ln n’at()m’ i ni I (‘mn I ins Ll’(’ tli v it l’ I , an i I as these msiinselcs time m’(’tn’a(’t (‘ 1 1 lu’ lB )�t (‘l’i( )1’

tispe(’t of the hip ettpsult’ is (‘XpoS(’(l. ( )ecasioiuthly it mniay he. mie(’t’ssam’y t () ( I ivi(lt’ I he inis(’n’-
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tioni of the pirifonmis or the upper third of the innsem-t.iomi of the qinadm-at.us femoris. The hip

(‘apsinle is imicised ins limie ivith the Ionng axis of thse femoral mieck upward to the acetabulan

margins. The distal imssertiomi of the (‘apsule into the posterior portions of the femoral nse(’k is

separated from its attachment. umit.il a full view of the lower posteniOr portioni of the mieck is

obtainsed. The distal (‘apsular attachnsiemnt is stripped downward to expose (‘onsipletely the

loivem- amid unsder surface of the fensioral mieck. The lesser tro(’hamiten’, ams impon’tanst lanid-

misark, cani niO\�’ be readily identified. The only blood vessel that may nseed to be ligated

is the postemior (‘ircumisfiex artery ; usually ligations of this vessel is not nne�’essary. There

should he pm’actit’ally mno bleedimig. I)islot’atiomi of the femsioral head fromis the socket is

usually ac(’onsiplished with little difficulty. The thighs is flexed to a full right amsgle and

adducted, amid the leg is turmsed imito imnternsa�l rotation at a right angle, with the kmnee

flexed to 90 degrees. Inn this positioni the foot of the patiemnt points (lire(’tly upward toward

the (‘eihmsg. The surgeon should be careful riot to apply excessive force mi this mamnipula�-

tioni, for it is possible tO fracture the shaft mi attenssptimsg to dislocate the femsioral head.

Usually a lomig screw ivith a special ‘F type hamidle is placed ins the femoral head inn or(len’

to pull amid lever the head out of the socket, or a small skid t’ani be tmsed for this pur-

pose. Tue neck of the femur is cut with a saw onnc-half to three-(Itnarters of ann imn(’h above

the lesser tro(’haniter. This (‘ut must be made in exactly the right! plane to enssure tise

perfect fit of the prosthesis and to in(’linie it forw’ard ins order to preserve the msormal

ansteversioni of approxiniately 20 degrees. Iii inistamices �vhemn it is difficult to (lispla(’e the

femoral head from the acetabulum, the mieck of the femsiur may be divided ann(l the head

subsequenitly rensoved. The ligamenituns teres, if pre.semit, is divided so that mso stumssp

rensainss, amid the acetabulunsi is (‘arefully insspet’ted. Usually I do miot remove ansy of the

acetahular cartilage or attempt to deepemn the socket. Ins exceptiomial cases, ost.eophytes

or overgn-owns bomse about the a(’etabular mssargimn risay be rensoved. Extreme (‘are must h)e

exer(’ised ins fittimig the prosthesis. The shaft of the femsunm’ is nnot hollowed out, for this
i�’otild result ins a loose fit, but ipet’ial chisels amid a spe(’ial rasp are used to remove bonne

fronsi the shaft, a little at a time, so that finially, whems the stemss of the prosthesis is drivemn

into place, the fit is accurate amid tight. Before the finnal seatinng of the prosthesis, hits of

camicellous borne removed from the fensoral nne(’k amid the tipper emid of the femoral shaft

% are placed mi the feniestrationis of the prosthesis. These pieces of (‘anicellous bons(’ are

actual bone grafts; they grow amid become imicreasimigly demise, lockimng tue prosthesis inn

place amid adding stremsgth to �vithstamid the stress of weight-beariusg. Accurate niseasume-

nssenits ivith (‘alipers an’e nsiade i)efore decidimig oms the size of the head of the prosthesis tt)

be used, amid always the head is placed ins the acetabuluns for a trial fit. before the stem is

inserted imit!0 the shaft of the femur. Finally, the metallic head is placed imn the acetai)in-

him. �fh should h)e (Ionic without too much force, for tot) tight a fit will strett’h the hip

capsUle amid (‘ainse pain ; the femoral shaft� may evens be broken if a fit approximating

the natural t’anniot i)e obtained. Inn order to relax the (�uadri(’eps femoris mind to relieve

temisions mi t!h(� hip, the knee joinit is extenided h)efome applying the tra(’tiomn mne(’essary to

replace the femoral head. The femoral head is not replaced by mamiipulatinig the extrem-

ity, i)ut rather it is pulled (lOW’miward over thse at’etabuluns ani(l the surgeon genitly fortes

it inito the a(’etabulUmss. The head of the prosthesis is gui(led unto place by nsannipulatimng

tue extremssity fronsi the positioni of imiternnal rotation innto tise nseutral anal aniatonsical

positiomn, amid the thigh is brought (lo\vni from the flexed positiomi imito (‘omsiplete extensioms.

mi this positioms the nssus(’les amid the capsule of the hip joinnt fall back together, annd only

a few deep sutures are mset’essary to close the woumid. The skin is closed loosely with miter-

� rupt.ed silk sutures. As the patienit lies ins bed with the limb extended and ext.ermnally ro-

tmited, the tissues are h)rought� t’loser togeths(’n annd t.lst’re is ho (langer of dislocation of the

l)r()stheh’iS �vhichi ns igls F Ot’(’tl I� svlst’nn ann ann t emit )F i ni (‘ision n is mmsc I . \V i t.ln t Ii is l)m’�t’(I( I in re, �ve
lsa�’c hot! hi�i(l a single (‘tts(’ of tlislot’ttt ion ol’ t lie pn’ust liesis.

I t. is stnrprisi nng luav often n I lie 1mmn’gc si xc ( t �‘ ) i I i (‘lies 01’ 1 \V() a 1 1tl ( nit’-t’ighi t Ii i Ii tint’s

Von,. 39-A, NO. 4, Jt’LY 1957
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TABLE II

(�arPr�rt’ATnoNs IN 159 OPERATIONS

Inn the first six patients, the early straight-stem prosthesis was use(l, inserted i)y the anterior approach.

Dislocations 2

Fracture of the rim of the acetai)ulum I

Inn the subsequent 153 l)atieflts, the present prosthesis was used with the iniiprt)ve(l operative

technique
Operative deaths:

Surgical shock 1

Cardiac arrest I

Pneumonia, postoperatively 1

\Vounds infections, superficial 3

Wound infections, severe I

Old osteomyelitis with recurrent infection two years after surgery ; Prosthesis

removed 1

Prosthesis temporarily loosened in shaft :t

(One was an early model short-stem prosthesis. All relieved by cessation of

weight-hearing.)
Patients with satisfactory result hut with unexplainable pairs 2

prosthesis cans be used. The prosthetic head size commoisly used is one amid sevems-eighths

inches (Tables I and V).

By stripping the muscle attachment from the upper end of the femoral shaft. when

necessary, this exposure can be used satisfactorily for almost all operations about the

hip joinit. Followimsg surgery the patiemst is allowed to move about, with caution, ims bed.

No external support or tractions is necessary. Within a few days he may he up anid about

on crutches. He may leave the hospital approximately tens days after surgery. Weight-

bearing is restricted durinig the first six months and gradually increased as roentgenograms

reveal increasing bone density about the prosthesis. The patient returns for a careful

check-up study ansd a roenstgensographic examimsations every two months for a year follow-

insg the operations. I insist oms six-momsth or yearly follow-up examiniationss of all of our

patients; they are cautiomsed that they should carry a camne amid be careful ins the use of the

hip the balamice of their lives.

RESULTS

A total of 159 operationss have l)een performed. A statistical study of ensd results

two or nssore years after operations is reported ins Table I.

The results have beemi proportional to the judgmemit which ��‘as used ins selectinsg

the pat.iemits amid to the operative techniique and follosv-imp can-c. Dinning two of the early

TABLE III

RES(’LTS lx FIFTY-FOUR SouTh CAROLINA STATE HosPITAL PATmENTS ALL WITH FRACTURE OF THE FEMoRAL

NECK

Operative deaths: 2

Surgical shock 1

Pneumonia one week after surgery

1)ied later: 9

Sennile t’hamnges ; cartliovas(’ular disease

�Valkimng, mo t-onsplnunt :to

��‘alkinig, with (‘onnI)Iainit of pain I

\�‘hee1 (�lnair 4

l)ism’issed froni iiOSl)ital in gootl nsenntal anti physical (‘t)nn(Iitionn 8

\�‘ound infections, superfit’ial 2

Wound infection, severe

THE JOURNAL OF BONE ANI) JOINT SURGERY
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Typit’al hnigh t’al)sular fracture iii a nsserntally ill l)atit’rnt st’vt’nnty-t W() years oltl. Tine 1)ati(’rit Was

UI) arid about :t few (Ittys after’ the operatit)Is. No nntrrsirng (‘ar(’ WL5 IR’t’(’Ssary. Note the niornial out-
lime of the U1)l)t’m’ (‘lid of the femur ; there was rio shorternirig. This is the latest tyjx’ of prosthesis.
tine proxinsal ft’nit’str’atiorss fIattent’(l to sustaini wt’ight-bt’an’insg str(’ss. The u��p�’r surfaces of tht’
ft’riest.rat ions are flattenctl, not Oval-shap(’d as forniserly, for the samsic j)UrpoSt’.

open-ations dislocatiomi ot’curred wisems the patient’s hip was in the adduct.ed positions.

This was due to the straight type of prosthesis which was used at that. time ansd to the

fact that ins the anterior approach to the hip the (‘apsule of the hip joinit was detached

fromu the acetabular nun. No dislocation occurred ivith the present technnique. No fracture

of the femsioral shaft occurred durimsg operatiomi. Iii the early cases, the patiemnt.’s extremity

s�’as placed ins tractiomi amid ai)ductiomi following surgery or the thighs ��‘ere held apart by

meamss of a special brace. All this has been obviated by the low posterior approach. With

the present approach I do nsot believe it w’ould be possible to dislocate the hip ivithout.

amsaest hesia.

Ins sonic of the early patiemits wheni the capsule of the hip joinst was divided at its

acetabular attachment, excessive msew-bonie forniations subsequenstly developed ivhich

linssited al)dut’tiomn amid produced pains by the pinn(’hinng of the tm’ochanteric regions agaimsst

this roughensed acetabular rim. With the low’ posterior approach to the hip joint, the

acetabular margins is never disturbed. The joint capsule is imscised ins line w’ith the long

axis of the mieck of the femur, amid the capsule is detached from its distal insertions iii the

imsten’trochaniteric regioni. T�vo of the ean’ly operationss resulted ims conspiete failure. One

patient died of cardiac arrest ons the operatinig table. Several patiensts died at varyimig

times after the operations, but tisis mortality rate s�’as no higher thams that ins similar sur-

gery. There have been three supem-ficial imifectionss hut mso deep infected wounsds. It has heeni

necessary omsly onsce to remove the prosthesis. In this inistamsce, tise patienst had had osteo-

myelitis of the hip, amid the prosthesis was used with menntal reservationn. Tise �vounsd healed

per priinam, but. tw’o years after surgery infections developed which was considered a
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‘r.�ltll; IV

I )n ;“�tsn�

.�cutc fracturt’ of the fcnnsoral nit’ck I I

( )ld fracture �vithi nnorn-uniioni 1t

I )ld fr:a’t urt’ ��it hi itSt�l)t it ii(’(’1’OSi�

( )st.eo-arthrit is

( )Id slipped t’pipinysis wit hi osteo-art inrit is .1

( )ld I n’aurnatic (lislocat ion , ost to-art hr’it is, :tro I ast’� � e’ ri(’(’r’osis

‘l’r’a Ii nniat ic art hn’it is :�
I )egt’rierative arthritis I

( )Id conigeri it al dysplasia �vit hi ost e -:tn’t miii � I
( )st t’ot’hioritlnj t is dissecaris � t is t rain rsna t a’ art hi r’it.is I

( ;rinnsiiot �voinmnt1 �vitii art unit is I

1� ho’uniat ()i(1 ant limit is ( (‘(ml) ��:ts n’t’rsno��’d ) I
1 )eg’rncrut iv(’ an’t inr’it is ( cinp \�as r(’rnnove( I ) I

\Iarit’-StrOnsnpell arthim’itis 2

( )ld s(’1nt i(’ art unit is 2

( )Id osteonsyelitis I

iot:tl 55

(lane-nil) o� t Inc Ost.t’OISiVt’lit is. ‘l’licm-c iitt\’(’ i)(’(’mi ho t’�S(’5 Of amthm’okatmulvsis amid mno imnstamit’es

inn \�‘lii(’h tine pm’osthcsis nsigmmited (lO\Vmi\�’an’d imito the femoral shaft. I nn t.hncc patients th(’r’(’

appean’etl t ( ) l)(’ som(’ mot ion n ( )f t lie 1)nost het it’ st em iii t he medu llam-y t’amial , but this was

l’(’li(’\’(’tI h)V (‘essatiomi of \v(’iglst-h)ean-inig ani(l the use of (‘n’ut(’hies.

mi one I)ati(’mnt a shon-t-stenii prosth(’sis

was used. l)efimiite nssotiomi of the stt’mn iii the

shaft. (lev(’loped ; t his (lemomlst rat (‘(1 the m:eees-

sitv of a lomsg st.t’ns. A,ni audible (‘IRk (‘0111(1

b(’ heand ani(1 the patiemit (‘t)nssplainne(l of paimi.

‘l’isc (‘t)midit it)li �\‘as (‘Omitl’Oll(’(I by the use of

(‘rmnt(’hcs On a (‘Itlic fo,- support . \\‘ith ili(’I’t’Rs-

imng strains of weight-bearing thcme was gmowimng

(hs(’omsifort inn the hip, amid �vhsemn \v(’ight-bean’-

i 1 ng was I i nsi i t (‘( I t he pa i mi was nd ie ved . � �v

patients (‘Omsil)ltiimietl of paimi fom’ �vlsit’h lit)

reasoni was foumid. 1�)ths of these paticints \\‘(‘l’t’

hiighly nien-vous, emisot ionallv umnstai)le �Vonii(’1i.

I l’eopem’at(’d oIl the hip of onne of theni I!li(1

dislocated the head of the prosthesis fnomsi

the at’etal)ulumii mi amn (‘ffon’t to (let(’m-nssini(’ thit’

m’eason for lst’i’ l)ain. No pathological t’omnthi-

tions \�‘as foumnd. l�t)llo\ving sun-gem-y sue -ai(l

that� she was imssme(hiat(’lv n-elieved of the paul.

She gaimied inn �veight timi(limntippettm’amnet’,but

Fig. 6 : l�ot’nit geriogr’ani of :n femintnn’ �vhnichn ��:ns n’t’rnlt)vt’(l

fronni L,I)tt ienit \Vin() (li(’(I a � anntl a inalf aftt’n’ strn’gen’v.
It shows t’lt’arlv t hit’ I)Oii(’ rea(’t ion about t ha’ I)n’osth(’sis
in ans’as �Vhn(’nt’ st ness is :tl)l)li(’(I . Thst’n’e is Iii(’i’(’tSt’( I
tlt’nisit :1’ lmli(1(’l’ t Inc t’ollan, alonig t lit’ (‘al(’an’ ft’ninor’alt’, in
t.hnt’ ferst’st rat it�rns (especially t heir ii��pt’r hortlt’rs ), alonig
t he outer aspt’ct of t lie lo�vt’r inalf of t lie stt’ni, anal lnnn(l(’n’
:tni(l tti)Otit t h�’ t 1J) of t he st ens . �I i(’i’t)S(’O))i(’ t’xanininiat ion

of st�(’t it)1iS (‘lIt frsons t Inis 5I)(’(’ilTit’ni (‘l(’:ti’lt’ ‘how t liii.
honie reactiomn
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Patk’int T.(�..&. The tliagnnosis ��:ts ativann(’e(l \Ian’it’-StrUflsl)(’ll art hnn’it is of t.ii(’ &Cpilit’ :111(1 iii1)s. ‘1 hit’
night hip was opt’m’att’d iS�OIi Max’ I I , 195.1, by I )r. J. S. Barr, of Boston, Mass:nchni:setts, ��ii() :nlso

l)t’rfornit’tI t)steott)nnv of t he spirit’. The l)at it’nnt ‘5 left. hip was t)IX’rat(’tl mnpoti .J:ini ma ry 25, 1#{182}155,h’’

t Inc aint hun’. Thit’n’e ant’ six pat it’nits ��it hi hilaten’al hip I)r’ost hnt’S(’s iii t hne S(’r’i(’s.

aft.em- ti few iveeks the paimi n’e(’inn-n-ed, timid �v1semi tise \\‘as last examnimn(’d, slit’ (‘omitinnueti to corn-

plains of (lis(’t)Iiifon’t. In nio patiemit has then-c beenn evi(lemit’e of imifectiomi, t’omrosiomi, t)1 any

irritative on’ misaligniamit t’hansge caused by the (‘omitat’t of Vitalliuns with 1onne (Table I I).

1\IOSt of the m’esmmlts ane satisfactomy, somiie are (‘xcell(’nit . I ansi (‘t)mnfi(lennt that they

hsil\�(, i)(’eni mon-c smnt’t’essftml t han con Id be expet’te(l frons a miy ot lieu’ m(’(’onist m’mit’ti\‘t’ 01’ tint hn’o-

l)ltist it’ procedun’e. \Vith careful (‘omit rol, t he pn’ost hsesis ninny give sat isfactory st’rvut’(’

throughout a patiemit’s lifetinise. Imi gcmiem’al, the t)peratnomi is mssone sUital)l(’ for t)ltl(’r pa-

tiemnts thams for young omses. Years of t’xpen-iemsce will l)e uie(’essary befom’c positivt’ state-

nssemnts tam be nssadc.

STATISTICAL SUMMARY OP T\V(.) YE.�ltS oIl Mt)IIE Ft)LLt)\�-1’l’

Ins the past six veal’s ive have fitted 133 patiemits withs the Moomt’ pm’t)sthesis. Six of

these patients have i)eemn open-ated uponn bilaten-ally. ‘Fhscme was a htisbamnd ami(l wife mi th(’

series. Iii One patienit a cup was tillo\Ve(l to reniainn ins t�nie side amid the pmt)stlst’sis \\‘as

imiserted iii the othem’, mi seven’al imistaunces a cup on’ other ty�)e of I)m’Ost iit’sis \Vas n’t’ninovt’d

t!mi(l a Moon-c prosthesis imisen’ted.

( )f the 153 patiemits, fifty-fotnu- iven’e patiemits in tue (1olumiibia State hospital. All of’

t hese pat iens t S had fnact tim�es of t ise fenssona 1 mice k . ‘Fhse pat ien t s wene i mn va nyi I i g st ages (

nisenital illness, amid mi misamiy inistamices tlsein’ gemiem’ttl health ��‘as P�#{176}�’,(‘omntn’ol t)f thies(’

patients was imsipossible. Sun-gem’y was planilie(lin an effort to nisimnimisizemitmmsinig amid at-

tenndanit �‘ame. The results lsave beems genit’nmslly satisfactory, amid ecomiomisicallv, as s�’ell as

i n i nicn’eased (‘onssfont t t) t he pa t ienn t , t lie pl’O(’(’(l un’e huts i)een I j list i tied . ‘I’ht’ pm’t)I)l(’ mm is st i II

umndem studs’ (Table III).



821 .‘. ‘F. MOORE

�I’n1E J0URxAL OF BONE .�Nl) Jt)INT SURGERY

Fig. 8 : l’:tt ienit NIl’s. \V fl .(�. 1”�)lh)W-(i1) (‘xalnsiniat ion t inn’et’ anti a half veal’s after opt’rztt ion shti�vt’t1
ann t’X(’(’lleflt rt’stmlt with I)r:t(’ti(’:tIl� norrnial function. Itoenntgensogramnss sinowt’d amiatonsi(’al r(’(’ornstru(’tionn
Itii(l inn(’I’easetl bonnt’ density svhncre t hit’ stress load was (‘arn’ied. These chsarnges are stern in tint’ n’oennt-
gernograns under the (‘011:0’ arnd t ip of t he prost hesis, :ti)Ollt th(’ stt’ns, along thne calt’ar fensorale, arid inn
tint’ uppt’r �veigint-ht’arinng portionns of tIne ft’nnt’strationns. This is inn a(’(’or(IaIn(’e with \�Iolff’s law. Tint’

l)rostinesis literally hx�t’onies part of the living hxnie.
Fig. 9: I)ried sI)e(’irnt’rn. Tinis ft’nnnr was rt’nst)v(’tI at autopsy about :t year after thu’ inns(’rtit)ni of tint’

prostin(’sis. Bt)Iie grafts art’ (‘k’arl�’ sct’nn in the ft’niestrations LIn(I tisere are areas of imn(’reast’d dt’nnsity abtmnt
tint’ 1)rostht’sis. (Court.t’sv of I )r. .J. Vi’. Fredt’t.tt’, Pittsbtnrgh, Ptnnnnsvlvaniia.

( )f tise rensainninig niinncty-six t’ases, fifty-five patients umndcrwemnt. sixty-omie operationis

anid isave i)eens followed fon- two to six �‘ears.

Then’c were thinty-fi�’c fensiales amid twemity nsales in this gm-oup.

�I’hse ages of the patiemnts varied from fifteens years to eighty-mimic years. The nsajority

��‘ere i)et ��‘(‘Cli sixty and seven i t y yeam-s old.

There i�’ere six patiennts b)et��’eeun fifteenn amid twennty years of age. Treatment of these

young patiemits is’as pan’t of tue State Crippled Childrems’s Prograns. Four of the six patients

��‘ere severely cmipplcd ��‘ith slipped e�)iphyses. The prosthesis was insserted l)ilaterally

mi One of the four. Amiother was a younng gim’l sevt’u’ely cn’ippl(’d with getieralized arthritis

ansd anikylosis of both isips. Pre�’ioinsly, bilateral cup an-throplasty had beens performed.

Pains was relieved i)\’ substitutinig prostheses fon’ the t’ups. Whens she was seemi six years

after surgery, she had impm’ovcd n’emarkably.

These operationis upomi young patients �s’ere (ionic as salvage procedures. So far, the

results appear to justify the surgery, anntl these youmig patiemnts will be followed with espe-

cial insterest.
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Figs. 10-A through 10-I): This spry little lady, eighty-six yean’s old, wt’ighirsg about 1()O pounds, �vas

operated upon five years ago. A 1)rosthnesis �fl�( irss(’rtt’(I following a high suls’apital fracture of the net’k of
the femur. She has walked without support since two (lays after surgery. She t’limhs stairs, (lot’s her lnOlnS(’-
work, walks rapidly with nno limp aIi(l lit) I)a�(�. ()verext’m’cise prodtrct’s st)mt’ pairn. She has full normal function
of the hip and she says that shie “cannnnt)t tell Ons(’ hip frons the otht’r’’.

Fig. 10-A: Full ai)ductionn.
Fig. 10-B: Patient stamsdirsg on rigint foot : left hip is inn ftmll flexion.
Fig. 10-C: Patient staisdinig on left foot ; right liii) is inn full flt’xionn.
Fig. 10-I): Patient climbs stairs easily.

Roentgeniogn’ans nnna(lt’ fiVI’ \.(�(�.5 after’ un’gen’� shso�vs t ha’ I ionic n(’a(’t ion I (I t lie J)n’ost lsesis. Thu’re
is int’reast’d (lennsit _�. inni(IeI’ I hit’ collan’, :Llonng I Inc (‘ah’:tn’ fennnonale, iii t hit’ fenit’st rat iomns, about t he
lower pont ion of t inc prost inesis, arid lnnn(lt’n’ t lie t ij) Of t he it ens. TInt’ loop �f t hit’ prost.iiesis �%aS re-

nioved 141) pn’(’vt’nnt its illnpinngt’nsst’nt. :tgainnst I h(’ rins of I hie :u’etahuhinnn. ‘I’hne loop �sas lo�vt’red in
later misotlt’ls. Full ahxhnct ion of I lie t lnigin is iO)\� l)ossih l’.
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Results

Results s�’ere t’lassified as e.rcetlent (little or mso pains, mso limssp, 100 pen- cemst motion,

90 to 100 per censt miormal hip fumictiomi) ; good (mild pains, slight limp, 100 per cent motions,

75 to 90 per censt mnormal hip function) ; fair (moderate pains, moderate limsip, 60 to 75 per

t’emit. motions, 60 to 75 per cent msornssal hip functioms) ; poor (nssoderate pain, severe limp,

40 to 60 per cennt motiomi, 40 to Go per (‘emit normal hip fumictions) ; amid failure (Table I).

TABLE \‘

PRoSTHEsIS SIZES

2�/� inch head size 6

2 inch heatl size 12

1 � inch head size 29

1 �% imi(’h head size 1 1

la/s in(’h inead sizt’ :3

Total 61

J)iagnosis

There were sixteeni differemit diagnioses. In the large majority, these ��-ere acute frac-

tures, fractures with nsoms-uniioni, amid osteo-arthritis with or without. aseptic isecrosis

(Table IV).

Head Sizes of Sixty-One Prostheses 1 ‘sed in Fifty-Five Patients

Approximately 80 per (‘cut of the prostheses used were large sizes omse ansd sevens-

eighths inches, two in(’hes, amid two and omie-eighth inches. There were half as mansy

prostheses sized two amid one-eighth iniches as two imsches. Approximately 50 per cenit of

the fifty-five patients retiuired the one-and-sevens-eighths-imsches prosthesis. This is miter-

estimig, sinsce the prostheses which were used were conisiderably larger thams those which

are frequemstly recommemsded amid are available (Table V).

Limp and Support

Patients i�’ho have been fitted ivith hip prostheses are advised to restrict their diets

ami(I to “ take it eas�v “ fon’ the rest of their lives. They are advised to avoid excessive

stress mi the same way that omne s�’ho uses a dental prosthesis avoids excessive chewing of

hard or tough food ��‘hich i�’ill cause sorensess or pains. It has beems demonsstrated that cx-

t’essive exercise or weight-bearimig ��‘ill cause sorenness or pains about a hip prosthesis,

ivhich rest will relieve. All patients are advised to use a canse the balanice of their lives, amid

fretiuemntly a (1ansadians crutch is reconsinsenided.

Since mso important nsuscle attachmenst is divided ins this operations, most patiemsts

have omily a slight limp. A few patiemits have no limp amid have practically normal funsctions.

‘T’hsis ex(’ept.ionsal result should not l)e looked for, however, since no artificial appliansce

cann he expected to ftmmsctiomn inn the same mansnser as the normal hip.

SUMMARY AND CONCLUSION

(reat. judgment. should he exercised ins the selectiomi of patients for replacement of

the fensoral head amid a careful postoperative program should be plansnsed. The impor-

tansce of partial sveight-bearinsg for a period of at least six nsonnths should be emphasized,

ivith a gradual imscrease as roentgemsogramiss show’ the rea(’tiomn of h)one about the prosthesis.

New-bonne formssatiomn takes pla(’c �vithinn tue femnestn’ationis of the pmostlit’sis. ( )nce this has

t)(’(’ilnn(’(l , t lie st cmii (‘B ninit ni I �‘ n’t’mnov(’(l �l�i t lionni cli isel i nig :L �:l\’ t Inc nit�v I ionic. ‘l’hc l)n’�s

I liesis 1 I(’(’Olii(’S, I it em’a liv, sd 1’-locki nng. I t is vcn’y i in I (‘nesting to see, m’oentg(’nnogn’aplnit’allv,

i’BI’ JoURNAL OF HONI’ .�Ni) JOIN’l’ SURGERY
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the imncn’easimsg density of l)omse ins amid unider the prosthesis ins the stness-beariiig locatioins.

If a prosthesis is to last insdefinsitely, it must be comsstm’ucted ins sim(’h a way that stress is

distributed so as to produce a dymiamic reaction, ins accordannce with Wolff’s law. Inn

this way, there gradually occurs a thickemsimig of bone about. the prosthesis emsabhnsg it to

carry the niornsal load of s�’eight amid stress. The pm’osthesis becomes a part of the livimng

bonse.

Five years ago a prelinsimsary report s�’as nssade of our experience w’ith a self-lockimng

Vitallium prosthesis ins thirty-three patiensts2. The present report reviews the same cx-

periemice ins 153 patients ansd in 159 operationis durimig a period of six years.

There have i)eemi mso fractures of the h)omse in applyinig the prosthesis, ann(1 mno dislot’a-

tionns of the hip have o(’(’lnrred during the operationi.

Apparently Vitalliumis is insert ins the tissues, ansd it is possible that the pnosthcsis

issay last imsdefinsitely.

Patiemsts are made to uniderstansd that nio artificial replacemsienit cans be expected to

funictioms as ivell as the msormal hip amid are urged to be careful. rfhey are advised to always

carry a canse or to use a light support.

Ani attempt is beimig made to follow all patiensts. Time has already showmn t’omit’lu-

sively that tranisplansted canscellous boric ins the niedullary camsal umsdergoes nssetaplastic

chamsges ansd that the bomse becomes progressively densser ins the areas of stress. Time has

also shosvmi, as s�’as ansticipated, that there is hyperplasia of bomie ins, umider, amid about

the prosthesis s�’hens weight-bearing is properly applied.

Excessive iveight-bearimig stress or too short a stem results in pressure nset’rosis with

a loose, clickinsg prosthesis aisd pains. With the stirnulatimig stress of gradual weight-

bearimsg, areas of increased denssity of boise appear about the prosthesis (‘omssistemst with

kniowns niechansical ansd ensgimieerimsg prinsciples.

When patients have beens properly selected amid whenn operatioms has beemi correctly

performed, amid postoperative follow-up care has beenn conis(’ienitiously carried out, this

prosthesis appears to become a part of the femur amid to carry the mnormal stress load of

weight-bearing w’ith minsimal degcnserat.ivc chamiges amid with minimal painn.

The results so far are enscouraging, amid the inscreasinig nunsiber of patiemsts bears

ivitniess to gro�vinsg comsfidensce ins the procedure.

Finsal results cans be knsowms amid a thorough evaluatioms of the nssethod cani be mssade

onsly after mansy years of experiensce.

NOTE: For their help, I wish to express my sirst’erc ap�)r(’t’iatioIn to misy associatt’ I )r. (1. A. Barniaby,
to Mrs. Robert C. Fersnell, Jr., and J. Maxwell Chappell, our’ office assistants, to 1)r. V. L. Krueger, Staff
Physician of the Columbia State Hospital, Mr. Jack Boineau, medical stu(lernt arsd artist, and Mr. C. L.
\Vise, Chief X-ray Technician and photographer.
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