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PREFACE

METAMORPHOSIS o the treatment ol condy
tions ol the hip has been wrought by the ever-
11 11‘.iwil1g .'ll!lllii. ation ol hlltj,:,it';ll Jrren cdhines 1o the
numerous discases and distortions ol thas jomie. Many ol the
condittons hervetolove vegarded as hopeless can now be oven
come by means ol surgery. The vapid and extensive evolution
ol this operative work plus the epoch-making mlluence ol
the Waorld Win has justihied the publication ol this work.
Athoush T have by no means mimmmized the importance
ol conservative methods, it has bheen o my chiel ann to brine o
the attention ol the medical prolession those surgical pro
cedures which have stood the test ol time, and which have
contributed so |.1|'_J,l‘f‘_n to the recliimation ol :'I'ilrph‘:‘- suflering
Irom hip conditions. The selection ol macerial tor inclusion
within the covers ol this book has been based upon the lol

lowine two criteria:

1. All the ]}luu{'nlmrn_ conservative or operative, which |1
use, have been mcluded.

2. I have also mcluded those procedures which 1T do not
use but which e commonly cmploved by surgeons ol

experience and mature judgment.

The mspivaton lor the assembling ol thas material has
been Luogely derived from the appeals ol my araduate and
undergraduate stadents ol the past thivey years tor a hook
dealing with the veatment ol hip conditions, no book hay
g ever been wrtten i any Lingnage on this subject, These
studlents asked tor o book which covered not only those con
servative methods ol reatment which e and experience
THIRE d:'l]lul]nll.ll:'ii tor he sotnned, bae also the |1':|||1i11|u' 0l

1%



5 PREFACE

operative methods: A detailed description ol operative tech
T!i=|lll‘ B US| ally il]l]mll.irll stnee onthe rJu':!in texthooks have
never thoroughly covered this phase ol the treatment ol hip
condimons, In answer 1o these appeals, thevelore, T have mried
i this book to present a complete sunvey ol the problem ol
hip discase.

An cltore has heen made o provide a bhibliography which
1s selectve and usable vather than complete, and credit has
been given, according to the knowledee ol the author, 1o the
ideas and methods ol others. T any omissions or ervors have
occurred, they will be gladly corrected.

Acknowledgment must be made ol my obhication and n
debtedness 1o the members ol the Amervican Orthopacdi
Association and to the protession in generval, especially to the
late Sir Robert Jones, to Royal Whitman, and o my many
loreign colleagues, Simcere gratitude should he expressed o
all those who have so ably assisted i this work, especially
Mr. Paul B. Hocber ol Harper and Brothers, and  Miss
IFlorence Fuller ol the publishers” stall. Appreciation s also
due My, Fronst Weigman lor his cooperation in the preparas
tion of the original illustrations.

IFrrn H. AvLpsEr
New York, N. Y.,
May, 1937
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DISEASES 'QF 'THE HIP

Cuarrer |
BT RO TN

FEE hip joimt above all others offers to the bone s

seon the greatest opportunity to apply his mgenuiny

and skill. Yeu there is probably no Luge joint upon
which less surgery had been attempted up to the past thira
vears. In fact, although arvthrodesis ol the knee jomt for tuben
culosis and other conditions had been frequently undertaken
by a Loree number ol surgeons in the course ol many vears.
no one had even attempted o devise an operation tor arthro
desis of the hip joint unul the author offered such an opera
ton * 1 ON.

It mav be that the peculiar charvacter ol this joint has been
the main obstacle to the development of surgical procedures
tor its diseases and disabilities. Noc only is e a ball and
socket joimnt, which increases the dithculues ol adequate treat
ment. buae s also a weight beavme jomt and subject to the
stresses and strains ol acove function tor that purpose. This
jomt s unigue amonyg the Lger jomts i that active weight-
bearing is dependent upon the coordinated puall ol the most
]}Hh'{'ltll| muscles of the body Lo III]‘_-..Hi(IlH_‘_!.i.t';II bhone levers,
the most important ol which s the neck ol the temuar, In the
absence ol these bony levers, ther restoration further tests
the versatiliey ol the surgeon,

A Lhithae Frluhh'm |:H'~.1'T!H'1i 1s the 1it't'|1 sttizition ol the
joint, naking access and diagnosis dithealt. For a long time.,
succeesstul surgical reconstraction was deemed impracticable,
t not impossible. For mstmee, a congenital dislocation ol
the hap e which the acetabulum was so shallow that the hip,

cven though reduced. would not stav e place, was regarded

Mbee, FooHL Srhoiis defovmans ol the ap, fo 0 ML 1 50 7T, 1o
|



2 DISEASES OF THE HIP

as a hopeless problem, and no operation was proposed until
g1 No osugeestion to this end was made even in the hnal
report ol the Commussion for the Study of Congenital Dis-
located Hip ol the Amevican Ovthopaedic Association (1g22).
Thirty vears ago, there were no motor-driven tools or frac-
ture orthopedic tables and roentgenographic diagnosis was in
its infancy, These have been no small lactors in changing
the aspect ol the problem, contributing to the most lfar-

reaching advances i treatment ol lesions ol the hip within

the relatively short space ol three decades. In addition 1o
advances m technique. a better understanding ol the bio
physiological conditions withim the joint has developed and
has had the effect ol opening up avenues ol attack which
have led to L better resulis than had hitherto been obtainmed.

It is vitally necessary, thevelore, that any one undertaking
treatment ol pathological conditions ol the hip-joit be fully
cognizant ol the new light that has been thrown upon the
whole subject within a very short space ol time.

[t is ol importance 1o understand the mrerrelatonship
between the biophysiological requirements ol the joint and
its treatment. Among the vartous problems ol equal impor
tance, might be cited Iracture ol the neck ol the lemur—one
ol the most widely discussed problems m surgery todayv. The
multiplicity ol methods which have been proposed for its
treatment is evidence ol the mterest it arouses and also ol
the lack ol understanding ol its underlving biophysiology.
This was emphasized by the fact that for the annual hacture
oration belore the Clinical Congress ol the American College
ol Surgeons in 193, Dr. Kellogg Speed § chose as his subject
fracture ol the neck ol the femur and ustibied his choice
with the remak that the problem ol subcapital Tracture ol
the neck ol the Temur s, as vet, unsolved. In fact, he chose
“The Unsolved Fracture™ as the ttle ol his ovation,

In congenital dislocation ol the hip, il i is possible 1o rve

Viheeo, FoOFLOThe bone sralt wedlee, Neae Yook ML N, g
i“t|.ll':'1r F\ Illt' I|I|\.|.|"||:'v|l THINETIES "ll.-r:_',_ ISWITH I!.”l-..l',_ Iiu: 'HI-_ Oy,



INTRODUCTION

L

duce the hap the vime ol the acetabuliom can be auemented
silhicientlv o hold the head ol the Temuare oy an place.
IEic is impossible o reduce the head ol the femuar o the
sochet, a socalled shell techmique has made ic possible o
build by bone gralt a new socket hagher up on the thom.
I'his technique has been made available Tor the case ol re
cirrent or permanent  dislocation, whether ol congenital,

traunmatic, pavalyic o pathologic ovigim.

Both  mtva<oticaln and  extra-oortcular arthrodeses ton
treatment ol chromie jomt lesions have vesulted i vapid
healing ol these conditions, not only saving many months
and vears ol disability: bat also preventing the complication
ol marked underdevelopment ol the whole extremity and
distortions such as marked joimt Laxiy (knock-Knee and genu
recurvatum) which rvesulved brom long-contmued splhimtage.

Furthermore, hips long ankvlosed Trom any cause what
ever may be vestored not ondy o motion but also to stabilized
welght-bearing  sivength and actove Jomt tunction. This
follows because the contour ol the upper end ol the femmn
is changed by massive bone gralis, thus altording the prope
leverace to the musculature.

These techniques so brielly touched upon were previously
considered impossible, or ar Teast impracticable. They have
been made avanlable because ol concurrent developments
diagnostic measures, preoperative and postoperative control
ol the extremity by means ol the hracture orthopedic table,
and operative versatility made possible by motor-driven pre
ciston tools, permitting accurate catting and molding ol bone,
By such means, operatimg time and the hazarvds ol shock have
been manckedly diminished, and i mmuamerable wavs the
excoution ol complicated and otherwise prolonged technical
operations has been made Teasible.

Treatment of subcapital racture ol the neck of the Temm
1s not aomatter ol mechanies alone, as 1t has been almost uni-
versallyv considered. In fact, an entively new COnCepLion s

PO Css01y Lo I.lLt' l||i=~. 1“”!11!!! |l|n!l|t'||] ol ol I||r 1.1[;';{:1\



4 DISEASES OF THE HIP

ol mere mechanies and place 1t where it belongs, in conjune-
tion with therapeutics based on physiology and biology,

It is a peculiavity of the human mind in the mass that it
s more mchined to accept than o question. This habit ol
thinking underlies the unquestioning acceptance of two
crroncous beliels concerning subcapital hracture of the neck
ol the temur, the hirst being that treatment of this bracture
is solely a mechanical problem, requiring only reduction and
mmmobilizavton: and the second that the head and neck ol
the femur solated by fracture, because of their intra-articu-
L sttwation, arve adequately supplied with blood by way ol
the hgamentum teres and are capable ol torming callus.

By attempts to inject the blood vessels ol the ligamentum
teres 1 the cadaver with metallic mercury, Wolcott * re-
cently showed that a5 per cent not a vestige ol blood

supply was anatomically demonstrable from this source. 1
can salely say that during the course ol twenty vears ol ob-
servation at the operating table m 12 cases of removal of
the head of the femur lollowing non-union, non-existence
ol circulation was evidenced by absence ol complicating
bleeding from the hegamentum teres in all but one case. My
experience tends to show that i the cases ol non-union, the
blood vessels ol the ligamentum teves supplving the proximal
Iracture bragment were destroyved with rupture ol the liga-
ment at the time ol the mital auma.

As a result ol these observations, the proper treatment ol
this Tracture is, in many cases, based upon a wipod, ol
which one element represents reduction and  mechanical
maobilization, another the physiological or vascular require-
ments and the thivd the biological or osteogencue needs.,

vave been made
possible by the development ol new apparatus—motor-driven

Reduction and mechamcal mmmobilization

tools, Tracture H1[|1|1|JL'{Ht table and the double |J|Ll.~itt'l' w‘!lit'.'l.
Once one reabizes thae therve s no bhlood htlll}}!\.' to an isolated
temoral head, 1t becomes eviident that thas muast be Tarmished,

* Persomal commmimrncetion te the aurher witl [PUVTIESSION Lo (i,
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il possible. by other means, Such o lemoral head solared by
subcapital Tracture constitates in Lact ajoint mouse. A fack
ol n\IL'H"_le,'IH'\I.\ or cillus-lon Illit]:_'l [ .||1:I|hi|il1| isadhrect vesult ol
the deanth ol |1-1II:II:![t\l|!IFl]\. Johnson * showed than the osteo
OCNC I n.||:;|]1i|i|\ ol o crosssection ol bone s o doect vela
tion to ats bloodssupply. The bone grale, because s capable
ol conducting blood-vessels when placed across the hactine
line. not only brings the necessiny supply ol blood 1o the
capital hragment from the vasculie cancellous tissue of the
trochanter, but also Turmishes bone cells locally 1o the
active hracture juncuon.

Open surgery ol the |1i]} s principally a development ol
the past three decades. Thivey vears ago entering the hip
jomt surgtcallv was thought to be Tranght with creat hazads,
Methods ol procedure were relatively primitive, and there
was by no means the understanding of the underlving prined
ples governimg the successtul treatment ol lesions ol the hip
that we have today.

The bone gratt alone has plaved a magor part toward this
end.

*lohmson, B WO A plsiological study ol the Blood supphy ol the di

|.II|'|-\-.i'\. f. Bepe O fond Saira, 0oo1ng. 1gEs,
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ARMAMENTARIUM OF THE SURGEON
FOR HIP WORK

OSPLTALS ave, as a rule, poorly equipped tor fra
ture work, and momany instances surgeons ol the
ceneral stafl, overstimulated by their zeal lor cen-

cral surgical operations, allow their hacture cases to take
a subsidiary position. For this veason. many hospitals have
devored their Tmances to the most minute details ol equip-
ment for thenr favorite departments, and have sadly neglected
to provide an adequate armamentavinm  ftor hracture and
other bone work. A strong impetus to rectily this discrepancy
was allorded by the Laree number of Tractures and other bone
ijuries accruime from the World War,

A complete armamentarium ltor the bone surgeon should

contain the lollowing:

1. Traction operating table;

h=

I".lrlll'n-nlu'l':lli\'r hone outhit:
Suitable retractors, :-.h;l!'|:-|m]'|llt'tl and rvake, and of

.
s
s

varying sizes and depth ol tooth:
[. Bone clamps;
5. Bone elevators (e.g., Lane's);
. Double tenaculum for aiding in extracting and hold
e head ol the temur (author's):

Hip shapers (convex and concave) Tor arthroplasty;
N, Materials for external and imternal hixanion ol hag
ments, including Kanearoo tendon ol vavioos sizes:

. Various metal nails, hracture plates, screws ana tools

lor then apphication:
() Smuth-Petersen nail:
(b)) Vall's nail;
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(o) Pelson- Ransoholl Maover theeaded nanl:

(b Moorve adjustable nanl with nur;

¢ Bunnell curde which s attached o the Albee
motor andd cods e the accurate placement ol the
bhone peg through the neck and head ol the
femnn.

We believe that the wounl sorew, :HI.EFII!'II only Tor soll ma
werls, should never be used i hone, and only o sell-tipping
sorew, or o osuitable sorew withe o mechamical cp, should be
sl

Furthermene, the author s convinced Trom o very carelul
Liboratory anvestigation, o silver wire should be entrels
omittted hrom the surecon’s arncomentariom; s a very treachs
crous azent because 10 so hikely o break ac the twist, where 1t
s hived Teoas surprising how Liode Toree o Brge sirand ol silve
wire will withstand o the twist junciion when placed inoan
accurate machme for testmg wensile strength, T many instances,
the wire will begsin w vield o the twist or knot belore the
dial ol ihe t{"\lillj_: e hine has |u'_'_,'.|||h (I(H] 1'[';|'\l_['|'.

Osteotomes ol vartoas widths, The author never under
any crrcunmstances uses a blunt-edeed chasel, There s
sor liccle Hexabiliy i bone thae 10 brushes o breaks
very readily under the chisel, and for that reason, a
thin-edzed osteotome is poelerable.

Rongeurs ol various tyvpes:

Lion-jaw lorceps:

Ceonges with Tone handles and ol various widths;
FHeavy maller; should be Luee and ol solid metal.
although one ol lignum vitae s very good:

Surable marerials tov external hixaton dressines, The
inportance ol this should be emphasized, and e s
Lothermaore believed thar every surecon having an
thimg o do with hractures should thorouehly masien
plaster-ol-Pavis technique. Suitable naterials consist ol
plaster-ol Pavis voller bhandaces and “strengtheners”
(the Lvter ave ol the greatest service), as well as cotton

sheet waddime, stockiner, on hinmnel:
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DISEASES OF THE HIP

I he Ballom bed frone:

I'homas hrace and other necessary apparatus.

1 oe Frecrro-orerative Boxe M axp TecnNiour

oF I'rs UsaGr

In modeling the aralt into dowels, wedges and inlays,

and o making use ol the different well-known mechanical

devices, such as tongue-and-groove jomits, dovetail joints,

mortises, cte., the motor outht s illdir-.]}l_'ll.'-.;lhh'. An accurate

cabmetmaker’s it may mean success i many instances where

an ordinary crude coaptation would mean lailure. Especially

1s this true at the hip.

It 15 f}il]ju.' when the most |:‘;'-:'rin{‘ cabimetmaker's hit has

been secured. that the Tall milluence ol Roux's law ol Iric-

tional stimudation o osteogenesis 1s obtamed. This 1s a most

potent influence m stimulating callus formation or securing

uIon.

The ideal electromotor outht should measure up to the

lollowing requirements:

It should permit ol the thorough and rvapid steriliza-
tion ol every part which comes in contact with the
surgeon or the held ol operation, including the elec-
tric cable for Il';lll.*--nlilliH}_Ei the jprower.

[t should permit ol ready application to all types ol
ostcoplasty, whether situated superhcially or in a deep
wound: whether the work to be done is the procuring
ol a gralt, the preparation of ats bed. the drilling ol
holes, the vemoval ol bone lor the correction of de-
formity or curing discase, or to allow the proper ap
proxintion and alignment ol bone Tragments m cases
ol Tractire,

It should permit accurate control and guidance ol the
motor cutting tool moall wounds and at all angles.
The Hexaible shale Tormerly used i dental oathits bu
2iven up some years ago, is not suitable Tor rans

mitting the power to the cutting tool, becanse, for the
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same reason aiven by the dentist, e canses the cattime
tool to vibate or Schatter™ and does o allow the tool

1o e divected i every concervable dmvection,

—, T, e
radi Y

— —

[t should permic casy and convenient control ol the
clectric covrent and speed of the cutting tool.

[t should be Light in weight, small in bulk, and pevmi
of casv transportation.

The motor should be universal and adapred 1o all
tvpes ol motor electnie curvent.,

The motor instruments—saws ol diflerent tvpes. drills,
dowelshapers, cte.—should be held m place o the
motor by an automatic catch, favoring then speedy
mterchanec,

The motor cuttime wools should be constructed stmi
lrly 1o those Tong used by the artsan Tor working
harvd materials—should be ol suthorent variety 1o meet
every requirement ol bone carpentey or machime work,
and should mclade all Kinds ol automatic wools, The
[uirl siw lin iltJ.‘I\ h'lr]L 'u!]unl:l lll-_; 1y he so con
structed that i can readily be adjusted—1o the fraction

ol a millimmeter—=hy the eloved hands ol the surecon al
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the operating table. Dowelshapers should have inter

changeable cutters ol sizes vinving sulliciently o meet
all requirements. Various motor driven dies should

Mortor Affached ro Minjature Larhe and Screw Curtir

Thrradamg oo
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fefmale fuffers F1en

A Bone Graff FPeg made by cuffer Ne I (Wo2) will suformaticaily

arad accurarefy fif nfe a gl hbole made t‘}" ard No J (No 2)

FiG. =.

allow threads to be put on pegs ol any size, thus trans-
posing them to screws (lFig. 2). Corresponding size
drills and taps make the threaded holes tor the recep-
tion ol the bone-gralt screws.

The motor should furnish enough power o drive
rapidly a twin saw or large drill through the thickest
cortex ol human bone without tendency to stall. The
motor tool is best attached divectly to the motor shalt;
the motor covered by an adjustable sterilizable shell,
ciabling the surecon to hold the motor in his hands
while the tool is cutting: the weight ol the motor isell
(1 pounds) has been found o be an advantage rather
than a drawback in s applhication,

Tur Fracruer Orrnorepic Oreraning FAsLe

[n recent years, several excellent racture l!l'lEltlflt‘lli{' Labiles

have been developed. The author, however, has had no ex-

e ¢

ce with these new tables, as he has used exclusively
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the one which he desiened over twenty vears ago.® Some ol

the im]mtl.lln Leainres ol this table aoe detanled.

I'he table s comparatively Tight inowerght, s top s con-
structed ol Monell meral, which s non-corrosive and non
osidizable, The Trame s made of brazed tabular material,
to allovd the hiehtest and stromeest structore I}nxhiflln'. A\
Lour wheels are swiveled, the two at the oot end bemne b
nished with toot-locks to hix the table and prevent e from
rolling. When lolded up. this table s as short as the usual
ceneral operating table, and because ol this and the Tact
that there are no parts projecting when it is not being used

for traction, it as ol use lor eeneral surgery,

NELTATLS

[he frucks of the table rest on swivel rollers, permitting
it 1o be moved about casilv, while a lockimg  apparatus
(Fia. 9 over the two at the lower end, operated by the loot,
permits it to be easily hived in the desived place. The ability
to move the table about casily 1s ol the greatest convenmence.,
in that at any tume during the operation, the table can be
so moved that better Light as secuved i the depth ol the
wound. or the chimcal observers can be aflorded a better
view ol the operative procedure,

A shidime Teal ac the loor and a hineed leal ac the head
allow the table to be lenathened as much as necessary, while
a removable shelf steadied by a vest can be used for imstru
ments or o support the arm or leg ol the patent.

Lhe long traction avms ave telescoped and therelore allow
sulthcient shovtening so that they can be swung under and
out ol the way when the table s bemg used forv genceral pur
poses and traction s not requived (Fig ).

Hifrrests ave ol two sizes, The head ol the table is movable
up and down from the hap rest, sooas o allow the apphica

tion ol varions widihs ol n|:ic;|w.

Mbee, 1oL A new Bactme onthopedie operating able, Surg. Govies
Chbad . June, Gesg, s
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| he loot end ol the table can be elevated 1o anvy de
sived herght, by means ol a wheel with handle (Fie. =, B).

Ulas abieloty to vaise o lower the Jool end ol the table In

s, =, Author's Tracture orthopedic operatimg table, Lable opened o s
(o] esvent, showinge shidlinge leal o foot, hineed leal o0 head, removable arm
shicll wiihy vest, longe traction veds wirhs Toor beirs, rm SUSPRCTISION pprarialus
|-|'|irn'.|? prost, swiveled  vollers with locking  apparatus, et Fromm  lhwee s

“ilul:'lllfrl.'illd ganed Reconstruction suareery, Ssaunders

eraduated adjustment s an mmportant mnovation, i that 1

allows samd-bags or pillows 10 be placed bencath the saggin

Se il
cneds ol hractarve Taements, to elevate these Traements i the
proper alignment. This s rveadily accomplished by a lew
turns ol the wheel, the handle ol which s accessible to the
surgeon, by whom it mav be grasped under a sterile towel,
so that at any time during the opervation the surgeon has the
mechamism ol the table TS his lnt1||1|l.'l:' [::I|II1|l| I he
SUITLECo s cnabled In 11:']|I:'-.willi_: this ]J|h1lE|rI| of the table
and msertine a sand-bae under one buttock, 1o have com
F:|:'I:' control ol the ||F=1.~..||1| rotation ol the iﬁ.llit'lli'x ||i|l i1
pelvis moany degree desired, both belore and during the

niu'l.llinll_ \so o double-ended rake vetractor mav be hooked
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£

beneath the movable leal of the table and any desored o
tion down and outward o retvaction o may be exerted by oa

lew turms ol the wheel (D).

U

Ll
Eh .5

—

I, . ekt

Fie, . Auwthor's hacture uHhuFu'lli: operating table. Details ol ihistal Jron
tiom of traction avm and foor hold, s, Goipool screw Ten “hine” adjustment ol
traction: f, colln o prevent diraping shects frome bhecoming “Jammed ™ in
thveads o serew: g, adjusting serews: o, box Tor Toor bar ol heel resa:
wh o sldhine heel vest which shides back w release Toot |:|;I'~ll'1 \|h|:itll fromm
tabde: o, bod 1l steel Toon Do which alter conting Daodazes s withaddrawn
[rom slod i trwction arm, thoas Trecing 4.n|11|:||1’l|:'!1.. |];|Iii,'l||-\ lewest Tresem taalsle.
Frinm Albwee's hlhn;u'{lit atd Reconstrnction Surecey,”” Saunders,)

Fiee. 5. PPractical ;tirplil.llinll ol traction, Foor hamdazed I 0 Lo Lol i,
Bandage passing over projection v ol Toot bar, Leg s swung o desived de-
cree of abuliuction and Gixed by ooming set scorew i, Gross traction s nulde
b elongating fooand hixed by tighteming o, Flexion is secuved by elongating »
aned Bsed by ovightening g Greater traction s seaned Iy turning grip ol
serew s, bovwer hall of talde aois Towered by trming s o overoome Posterion
displacement ol a short lower Taagment of the lemuar, a pillow o block od
sanh-Fure 1= may e placed wnder oflending fracment amd table aeain elevated,
levering bagment into place. while internal Tixation agent (inkay bone grali,
Langiroo sutore, wive or Lane plitey s applicd. Tnoa similar wos rotation ol
paatient’s trunk may e controlled I placing a0 sood-hag between hip and
e hile pention of tables A lew tins of wheel apoor down controls situation
very satistactorilv, (From Albee’s “(hthopedic and Reconstraction Sureers,”
Satindders,

Lengthenimg ol the traction armeis accomplished by two
adjustments. Coarse adjustment is attained by araduated tele
scopimg ol the mm: and a more powertul, hine adjustment,
accomphished by omeans ol a screw, This serew Teeds as well
distally as proximally when the wheel is turned. Failure of

this back-teed has proved a great anmovance in other traction
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tables. "T'he screw threads are covered by a metal cull which
prevents g ol sheets or towels into the threads while
traction is heimme made.

—-—

n

i

Fre, G Sorew adjustment ol proximal ends ol traction arms, a mechanical
device Tor shilting centers ol rotation ol traction arms to points corvesponding
with, o cocater o less than, interval hetween |1i||| iuiuh ol inadividual,
Crank o taros bare v halves ol which have worm threads cut in opposite
divections. Turning orank moves viders o and o simultineously, keeping
them alwavs equidistant rom center ol table. Pivots ol avms w0 oand o’ ave
to 5" respectivels, enabling

P

thus made oo teavel along Tines Trom o g and
alwlonet oy o pbducrion of these arms o descvibe are ol oo new cirele with
cach new posivion, Traction soms aane be iised apon quadeame 1P, o any
Eiven I-H-ilinn. I st screws o, et (From Aldlbee’s "llllhu|u-dic amd Recon-
stroction surecey,” Saunmders.)

The Toot is held in position by o mushin bandage placed
over it and includimg i its Tolds the movable flat bar, placed
against the plantw surface ol the Toot and the curved plate
beneath the heel. These [lat bars (loot-plates) are very strong,
being made of steel. These plates hic into the distal extremi-
ties ol the action rods, at which point the small sliding
curved plate prevents compression ol the heel and obviates
dropping down ol the oot due to the obliquity ol its dorsal
aspect where the bhandages encivele i during the application
ol a Loge amount ol vaction. This shiding plate prevents
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thie lowst romm xL_illu]“]j_L downwanrd away brome the Too ]rit'tl'.
Vier plaster-ol-Pavis dressings have been applied, and the
vestratnime mushin bandages cut. bothe of these shidimg plates
are removed, thus hreeme the patient’s Tnmh from the traction
arm without distnbmg the plaster.,

Sevewr-adpustiment of }'rf'l".'.rr etds of traction arms (Fie, ),
he prosimal ends ol the traction s e universally ad
justable by means ol a heavy screw placed crosswise 1o the
table, This screw ban s placed (o corvespond with the hori
rontal plane ol the hip joing shightly above the pevineal post.

I he direcuion ol the threads ol this sorew are veversed on
the opposite sides ol the center, so that when the attached
crank s tuwrned, the ends ol the traction bar unilormly con
verge upon or diverge lrom the center ol the table. 'This en
ables the surgeon to make his adjustments i accordance with
the distance berween the hip joints ol cach individual case,
so that traction remains constant throuchout abduction or
adduction, which is usually desired. However, by placing the
axes ol the tvaction arms Eother apart, the aimount ol tra
tion mav be moreased as abduction s increased. In the man
agement ol dislocations and bractures near the hap jomt, this
may be an mmportant and valuable adjustiment, partcularly
in racture dislocations ol the temoval head throuzh the floom

ol the acetabulum.,

THe Praster-or-Paris Baxpace axp Treenxiove oF [rs Usy

Plaster-of-Pavis. The plaster-ol-Pavis should he that used by
denusts, o very superior quality and vapidly sewing. T s
packed mnoan-ught tin pails o prevent hydation trom the
arre Te may e said in passing chae o Tuether prevent hvdra
tion, the pails should be storved i the mervals hetween use
m <y locabities, and when mmouse the haond moroduced ino
the pail should be pertectly diy,

It will occasionally be tound that because ol some accrdent,
durimg the process of manulacone or lrom a break in the

hermete seal, a |:.||li:L||;|| specimen ol this |:|;!~|H'I will o
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handen properly. Such a specimen should cither be returned
at once o the manulacturers, or put through a slow baking
I:Ili'h,{'h.'*i,

Crinolin. Although a number of different fabries have
been used as macerial for impregnation with plaster-of-Paris
(cauze, dextrm gauve, Mannel, ety 1t has been found that
crinolim (gauze sized with some stiffening substancey is by far
the most satislactory for this purpose. An unsized bandage
is worthless i this connecton, while crinolin ol oo hine a
mesh s unsatistactory  because a superfluous amount of
plaster is left in the bandage when it is volled, causing it to
set too rapidly and to become too brivtle. A bandage con-
taiming too much sizing is open to the objection that the ex-
cess ol sizing material prevents the plaster [rom setting. The
mesh should number 28 x g2 threads to the square inch. Tt
comes in 12 yvard bolts, which should be divided in halves,
cach 6 vards long by 1 vard wide. Fach hall is then torn longi-
tudinally into strips, 4. 5 and 8 inches wide, respectively. In
his own practice the author has found these to be the only

three sizes required.

AMETHOD OF PREPARING ANID STORING PLASTER-OIF-I'ARIS
BANDAGES

Alter the bole of erinolin has been divided into two equal
portions, each 6 vards in length, the selvage is removed by
tearing, and roller bandages ave produced by tearing the hall-
bolt lengths longitudinally. After winding these strips into
loose rolls, the ravellings on the edges are removed by
rubbing the point ol a pair ol scissors over the ends and
pulling away the ravellings thus dislodged.

Iimfpregnation of the Crinolin Bandage with Plaster. This
is best done by placing a pile ol plaster upon a smooth broad
board (such as a bread board) and drawing the crmolin bandd-
age through i, The bandage s held to the lelt of the pile,
slowly mmmrolled, and dragged through the edge ol the pile ol

plaster. While the bandage 1s bemmg drawn through, the
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plaster s rubbed by e thoroughly mto the meshes the
moeshes should bhe vaubbed just tall, and no more. Nooaddi-

tional plister should be sprinkled on the handage, and coe

should be taken that the Latter s not wound too tight.
Sorving, The completed plaster-ol-Parvis handage s wrapped
m a single Liver ol pavalhn papa which is mpervions to
moisture, and secunred with an elaste band, o, Tor Lack ol
this material, m two or three lavers ol newspapers or wrapy
ping paper, and packed inoon pails with accurately hiiting
covers, ( Phe tin patls inowhach the plaster comes serve well
for this purpose.) The patls should bhe kept i the driest place
available. Plaster-ol-Parvis, whether loose or in bandages,
should never be stored i a basement. I Tor any reason the
aiv-tight seal ol the paitl becomes broken and the plaster Lails
to havden well and quickly, it may be possible to restore 1t
by placing the tin contuner, with the cover off, i a very
slow oven tor a period ol several hours, alter which the cover

is replaced and the contamer set away ina dry place.

PLASTER-OF-PARIS "STRENGTHENERS

In addition o the ovdimary voller form ol plaster-ol-Paris
bandace, the so-called “strenctheners” are of much value
when used |:ui1|l.-. ol ereat mechanical stress, e, at the
arom, i the case ol the spica. These are made precisely like
the ordinary plaster-ol-Paris bandage, with the exception that
mstead ol being rolled they are reduplicated mmto 2 foor
lengths ol o thicknesses, e a bandage ol 6 vards (18 leer)
1s lolded 2 toor lengths of g thicknesses, These g lolds are
then loosely volled up, and an elastic bhand put about cach,
and they arve either placed in a separate contaimer, ov, il put
e the same tin with the voller handages, they are wrapped
m o specially coloved paper lor purposes ol identiheation,

Instead ol plaster-ol-Parvis “soeengtheners™ metal is some
times used tor this purpose—tim, znc, or sheet ron-—althoaeh

the author preters the plaster “strengtheners™ except in the
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are mstances in o which unusual streneth is required or when

a cast has bheen weakened by Tenestration,

REQGUIREMENTS OF A PLASTER-OF-IPARIS BANDAGE

['he crinolin should be ol such quality that in applying
the bandage it can be made to conform smoothly 1o the
nregularvities ol the pare to which it is being applied. When
in the hands ol a surgeon who is a master ol plaster-ol-Paris
technique. it should respond readily 1o every lold in the
hiting process, without wrinkling.

The bandage should be so wound and so impregnated
with plaster that when properly immersed in water it will
become immediately saturated and. during the process of
application, will not “telescope.”™ 11 oo tightly wound and
containing too much plaster, it will become “gummy™ with
cdry spots lrom uneven penetration ol the water: if too loosely
wound, it will “telescope,” e, the center pushes out of one
end, 1 Hat, awkward ol apphication, and does not take the
form ol a roller bandage. The strongest and most etherent
bandage is one that contains just enough plaster to fll the
meshes ol the crimolin and no more.

The plaster should harden with suthcient vapidity so that
when the surgeon has completed the hmal Lavers, the bandage
will be ol such consistency as to give good splint support and
vet be malleable enough to withstand molding and  stay
“put.”

PLASTER-OF-PARIS TECHNIOQUL

Padding. Several materials have been used as padding,
cotton sheet wadding, stockimet, lannel, all ol which ave ac-
ceptable. The author prefers to use sheet wadding, purchased
in Large volls and torm mto strips varving lrom | to a2 inches
i width, and rolled o bandages. One advantage ol cotton
wadding is that i yvields to Sull¢'s cutter m removing the cast
in a way that the other materials do not. Fiphasis should be
put on the importance ol the even apphication ol this sheet

wadding, due regard being paid to the protection ol all super
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B rally El|,[:n[ hony III_HII]IIIH'I'II{'\, al the same e reesery
e its even distorthution throughout the vest ol the Tonb.
\nother advantage is, that on account ol s vielding prope
ties. 1t never bornashes o constrictme edee 1o cause distal
swelling ol the imbe The author prefers o hold e place
the wound dressing (postoperatively or otherwise) by means
ol the sheet waddimg bandage, vather than by applying a
canse bandace divealy over the deessime, hecanse the seneral
swelling of the Timb from exudate alter any operation may
cause the edece ol the cause bandage 1o become taut and 1o
act as a local consuncting bhand, causing Larther swellimg ol
the limb distal to that point.

Satwration of the Plaster-of-Pavis Bandage. Tepid water s
ordimartly used. always i a container (prefevably a pail) ol
sulhcient depth so that with the handages standing on end
thev will be entively submerged. "The higher the temperature
of the water (within cevtain limits) the quicker the plaster
lardens. The wrapper, if it is permeable to water, may be leh
ot or removed, as preferved: the author prefers s removal,
The bandage is placed on end in the water and allowed 1o
remain standine untl anc-bubbles have ceased o rise, when
s ready Tor user time is no guide o the completion ol
saturation, the absence ol an-bubbles bemme the enterion,

Attempis to hold or 1o squecze the bandage while i is sub
merged, with the wlea ol makime 0 absorh  water more
vapidiv, cause agglutination ol the ends ol the bandage and
prevent the water rom penctrating to its center,

Vrer removing the bhandace brom the water, it should bhe
held by cach end, with the objecr ol preventing so L as
possible the escape ol the lud plaster. Te should then be
very cently wrung out by a hall tarn o the bandage, so thon
when handed o the suvgeon i is in the shape ol a attened
roll with about 6 imnches wmolled. The satuvated handage
should never be squeczed i the center or vigorously wirung,
because thereby too much plaster s lost and Trequently the

bandage 1s telescoped.
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Application of the Plaster-of-Parvis Bandage. T is ditheult
to give clear and comprehensive divections Tor applving an
ideal plaster-ol-Paris bandage. Dexterity can be acquired only
by actual experience.

1T he best method 1s (o allow about 6 1o 8 inches of the

bandage to be unrolled in advance ol its actual application,
Great care should be taken to have the bandage smooth,
without wrinkles, and with its hrst layers so placed that
shight, even compression is exerted throughout the extent ol
the splint. T'he plaster should be constantly rubbed in during
the appheation.

The limb is hest entively and evenly bandaged with two
or three thicknesses; thas msures a more unitlorm bandage
and promotes more rapid hardening, since it gives a larger
area for dving. Tois dithcult to state exactly how many lavers
should be applied in the average case: the quality of the
plaster, the rapidity of drying. the character ol the lesion. and
the mechanical stress that will come upon the splint, Targely
determine this. Roughly estimated, the average plaster-ol-
Paris dressing, when completed, consists ol 6 to 10 thick-
nesses, but the splint should always be made as hight as salety
will permit,

The “strengtheners™ above described may always be used
to strengthen that part ol the splint on which mereased stress
1s to come, thus avording a generalized mcerease ol bulk and
weight ol the cast; mmcrdentally, the use ol “strengtheners”
lessens the time of application.

In the case ol a prolonged apphication, the water should
be changed at frequent intervals, since it becomes saturated
with plaster and hence thickened and fails to penetrate the
bandages readily. The surgeon should be caretul to mold

the plaster about the bony prominences, and be on the alert
to merease this coaptation ellect at the proper time, belore
the plaster becomes oo hard. Rubbing i dry plaster or
plaster cream on the exterior ol the dressig hastens harvden

e and cives a smoother surlace.
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When it s necessany 1o nuntam the pliaster e position
for a long time, 1o keep it clean, particulinly about the
fenestr, and Tree Trom contanumation and satration by s
chavees, varnishing the cast s excellent practice,

It is advisable to tirn down a cull ol the sheet waddimg
over the edees ol the cast at s extramities when it has heen
['r.llii.i”"n apphied. so that the reniining portion ol the cast
can be placed over iz this not only serves 1o hold the cotton
at the edge. 1o secure s padding ellect. but also 1o prevent
the patient from dislodging or pulling out the cotton s
point. I i is necessary ot the cast, the lonmation ol
such a cull should be delaved anul the tronmming has been
completed. when one or two Lavers ol the plaster-ol-Paris

bandage may he added Tor this purpose.

Where traction as well as hixation s I'l.'{llli'l't'il. moleskin
stickers, or whatever traction straps are used, are |J|:|t'L'{1 Lo

the hmb at the desired poimnts, emergmg at a point two ol

19
three inches above the malleoli. a spreader being applied
bhelow the toot and weights attached o the usual manner.
or the traction straps may be imcorporated in the plaster at
their exit, and the plaster may be extended over the other
leg. mcludig the Toot, while the patient s sull held on the
lracture table. By molding the plaster snugly to the plantn
surtace ol the Toot ol the mvolved side. counter pressure may
be exerted o the vraction on the normal Timb, Thus the
cquivalent or better ol Anderson’s * counter-traction s se
cured,

Plaster dressings well applied and ol good material will

last many weeks o monthes.

REMOWAL O A PLASTER-OVF-T"ARIS SPPICA

In the author’s experience, this is best done by o Sullé
cutter, I this as not accessible, a saw or a heavy jack-knile

serves the purpose. To solten the plaster along the line ol

Anderson, K. New method for oreating bactares, Suvg. Govies, (),

= Y ahg = " aj i
S 207, tges.



22 DISEASES OF THE HIP

mciston, vinegar can be used alter the surlace to be cat has
been well scarthed with a koate. Hot water also serves the
same purpose. Having cut the gutter, the dressing is spread
with a special clamp.

It 1s best to cur along the outer maraim ol the foot behind
the external malleolus and up the external surface ol the
leg. vather than along the mstep and mner surlace ol the
thigh, wherve the plaster is usually thinmer and hugs the Tonb
more closely. In removing a cast which has been apphied Ton
postoperative hixation, the held ol operation should be care
fully avoided.



Cuoarter 11

SURGICAL LANDMARKS, PREOPERATIVE
PREPARATION AND INCISIONS

HE hip joimt as deeply placed and survounded Iny

numerous powerbul muscles. The psoas and iliacus

muscles are me hront ol the artculaton., Behimd
are the quadratus Temovis, the obturator mternus, the two
cemelli and the pyritormis, To the outer side he the gluteas
medius and mimomuas and rectus Temoris, and 1o the innme
side are the pectinens and obturator externus.

The upper border ol the greater trochanter s on a level
with the center of the hip joimt. Nélon's Tme extends Trom
the anterior superior spine ol the ilium o the most promi
nent part ol the tuberosiy ol the ischimm, running across the
center ol the acetabulum and passing over the top ol the
areater trochanter.

The head ol the femur lies just below and to the outer
sidde ol the central pomt ol Poupart's ligiament.

The hip jomt is a wvpical enarvthrodial (ball-and-socket)
diarthrosis, The rounded Temoral head s recemved mmto the
acctabulum ol the pelvis.

The cartilaginons lining ol the acetabulum is horseshoe
shaped—broader above and behind and deficient below ar the
colvioid wotel and in the depression at the bottom ol the
acetabulum which as occupied by aomass ol lat, covered by

sviiovial moembreme—the so-called syvnovial olandd.

£y
g
The transoerse Trgament bridees over the corvloid notch,
completung the acetabulior vim, and converts the noteh o
A lorimen through which avtieular vessels pass.
L he eadviond |'I|'._',_"'H‘J'Ht'|'}.|' is the thick Ill}iu{;|1|i!;l_1_:q-, [1i‘||]_1_r_[|
Ly one section, aittached to the vim ol the acetabulum, deepen

12 1S CIVILY,
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The capsular ligament suvrounds the joing and is attached
to- the pelvis near the vime ol the acetabulum outside the
cotvlord higament: o the femur, in Ivont, 1o the intertro
chanteric lime: behind, to the Tine ol junction ol the middle
and outer thivds ol the neck: above, to the base ol the ereater
trochanter. The msertion ol the capsular ligament 1s not in
a plane at right angles with the long axis ol the femoral neck,
but is oblique, and, therelore, every Iracture of the neck ol
the Temur s at least pavtially intracapsular; there is no such
thing as an extracapsular variety ol hracture ol this struc
ture.

Accessory bands, which are differentiated portions of the
capsule, greatly strengthen the joint, OF these, the iliofemoral
Dandd (hzament ol Bigelow) is the strongest and most im-
portant. It is attached above to the ilium, below and behind
the anterior mflerior spine: inferiorly, it spreads out triangu-
larly to the anterior intertrochanteric hine of the temur, Its
mmer (thiolemoraly and outer {(thotrochanteric) borders are
very thick and strong: 1ts imtervening portion s thin and
weak.,

The pubofemoral band is the weakest: 1t extends Trom an
area between the |1+'.1'|it|l.';|] cminence and the cotvlod notch
to the neck ol the lemur.

The scliofemoral band extends from the ischium  just
nter,

below the acetabulum to the base ol the great troc
imternal o the digital lossa.

The ligamentum teves (vound ligament) attaches the head
ol the femur 1o the transverse ligament and the margin ol
the cotvlond notch,

The synovial membrane lines the mner surlace ol the
capsule whence it is reflected on the neck ol the lemur as
e as the articulir margim and on the two Tree surlaces ol
the cotvloid ligament, thence being continued o the pad
ol fat at the bottom ol the acetabulum and asatubulbao cover

ine ol the hgamentm teres.
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SURGICAL LANDMARKS

Prroreranive Prerararios

On the dav belove operation, the operative site and o
cencerots area ol the surroundime sk s shaved and sorabbed
vicoroushy with green soap. Al traces ol the soap are vemoved
with water, and the part s washed with benzene to remove
as much surlace oil or grease as possible. A 50 per cent solu
tion ol alcohol is then applied. Awer this dvies, the vegion
1s painted with a hallstrength solution ol timetare ol odine
and covered with stervile towels: In the operatmg voom, these
towels are removed and the part s again painted with a hall
streneth solution of tunctare ol wodine,

One hour belore operation, an adult patient is given 'y 2r.
ol 11|H1|r|1i|u' hll||!il.'lll', and Y., er. ol ;|11l:|1i1ll' hillf!!'l.’i'[{'.

In the selection ol an approach, carelul consideration
should alwayvs be given to the placement of the mcision in
stuch a wav as to avord damage to important anatomical strue-
tures. An equally important consideraton is 1o have the
meision generous enough to permit the operation to be done.
\n adequate mmcaision necessitates less retraction. Undue
pulling ol the solt parts leads o devitalization ol tissue and
possibility ol infection.

The author does not favor the no-hand contact technigue
ol Lane. or the clamping ol towels or other materials to the
wound edees as he believes that as much or more s lost than
aained, particularly i bone work where an excess ol mstru
mentation is necessary. The edge ol the skin wound s likely
to be devitalized by crushing of clamps and the drving effect
ol the Labric,

The chiel concern s the hair tolhicles, sebaceous and sweat
clands and the oreanisms which they mav contaim. Tt is he
lieved that operative hazard as to infection s minnmized

when the following points are observed:

l. '[-Jlfﬂntlgh |:|'rn|u':|.lliu' |iH'|=;|1.'1lin|}'.

o, Adequate approach with mimimum retvaction;
3. Reasonable speed with minimuom ol traumatization:
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|- The use ol as Litde absorbable suture matervial as will
answer both lor the closure ol the solt parts and the
hixation ol the hony elements:

. Fvery provision to avoid hematoma, and it is believed
that a continuous link suture of No. 1 chromic catgut
accomplishes this hetter than any other method;

6. Closure ol the skin with No. o plain catgut;

7. Phovough puddling ol the sutuve holes as well as the
lme ol mcision by smashing 414 per cent tincture ol
iodine mto them by repeated sharp blows with the
cauze ol a sponge;

8. Rigid mmmobilization ol the parts, usually by well-
molded plaster-ol-Paris cast.

There 1s no move trustworthy means ol avoiding infection
than good immaobilization and when dealing with infection
the Orr concept should be the guide. This method consists
ol dressing the wound with either vasehine gauze or parallin-
vascline compound, without windows in the cast and avoid-
ing too hrequent changes ol the cast. Instllation ol specihic
autogenous bacteriophage should be used, through catheters
or rubber tubes mto the depths ol the wound.

SURGICAL APPROACHES

The relatively small size of the hip joint, no less than its
position ol great depth Trom the surface, and its relation o
very important structures, all conspive to render surgical ap
proach dithcule. This dithculty s well illustrated by the great
number ol routes which have, from time to time, been de-
scribed by dilferent opervators. Morcover, it s evident thai
no one approach will satisly all conditions: a route which is
ideal Tor drainage ol the joint may prove quite unsuitable
fin ]J!;ihlit' work or arthrodesis.

T he names ol such surgeons as Lashvanc, Sedillot, Pevey,
Roux, Lanzenbeck, Lucke, Barber, Kocher and many others

are associated with methods ol opening the hip joint. In
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times past. avcthrotoniy ol the hip was done m o desperate haste
lor desperate conditions, Present-day sweical methods have
nade the operation Tess lethal m chaacter, aned have vouach
saled 1o the sureeon a areater sense ol security. Nevertheless,
the opervation venmains a najor surgical procedure, one nol
to be undertaken lightly, and requiring surgical experience
and judament as well as skill and deless in the handlimg
ol t1ssues.

Among the lesions which may requive arthrotomy e
acute inlections ol the !1i|1 inilll: tuherculosis: hracture of the
lemoral neck: trammatic o ||;|1.i|\1i1 dhislocations: arthrins
with pamlul motion or loose bodies: ankylosis; unredoced
displiaicement ol the upper lemoral ¢'||fEr|1tnih: obscure arth
vitis denamding tissue examimation: conzenital dhislocation
at all ages: and pavalysis. notably tha due 1o poliomyelitis,
[t 1s of great importance 1o select the method ol approach
best suited to the condition and case i question.

The dangers which may be encountered i arthrotomy
ol the hip are those commaon o any sevious surgical procedure
performed upon patients who, as a vule, are not in good
phyvsical condition. Consequently the operation must be done
with reasonable speed and with due regard lor the tissues,
The automatic machime tools have done much to reduce the
suraical shock from trawma. Nowhere m o sureery are carelul
technique and rigid asepsis more necessary,

T he three |Hjllli]}.'!| maothods ol ;Ii}lltf}.'lt'Fl to the ||i|l are

the anterior, the anterolateral, and the ]n}hll‘t'inl. A lourth,
the lateral Approd I, 1s not to be recommmended, For all o

articular work I ouse the Smith-Petervsen-Sprengel appoach

fanterolateral), the degree ol Lieral exposure depending on
how L back the maoston s carvied alone the crest ol the
iam. In bactures ol the neck ol the temuar the vertical i
cision ol Smith-Petersen with o very short posterior arm is
prefevved, the Tength ol this vioving with the obesity of the

Jmiml and the necessities ol CXpOstTe i the ihllli[ ular case.
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\cute infections demanding drainage arve the only condition

lor which 1T use the Emnlvlifn approach,

ANTIEROLATERAL APPROACH

Sunith-Petevsen-Sprengel Approach.® From a point three
Lo lour mches below the anterosuperior spine, a vertical in-
ciston lollowme the external border ol the sartorius muscle
is made upward o the spine ol the ilinm, thence carried
backward, following the iliac crest lor two-thirds of its ex-
tent. By means ol a sharp periosteal elevator the gluteal
muscles are vellecred with the pertosteam ol the iliam ad-
hevent to them, until the capsule ol the hip joint has been
exposed. No other approach can compare with this in the
extent ol exposure and the facility iv offers for all plastic
procedures,

POSTERIOR APPROACH

Kocher Approach. Kocher makes an incision from the
posterior margin of the base of the rochanter major upward
to the posterosuperior angle of the trochanter, and thence to
the posterosuperior thac spime. The gluteas maximus is then
dhivided m the line of 1its hibers and the edges are rewracted.
The gluteus medius is separated at its insertion into the
trochanter major and turned upward. The pyrilormis, ob-
turator internus and gemelli are divided at their insertion
into the trochanter and turned inward. The capsule is m-

cised, and then the superior halt of the trochanter major
divided from the mam bone with a saw and turned upward
with its attached muscles. By adductme the diseased Timb
across the sound one and rotatinge 1t outward, the head ol
the femur s dislocated posteriorly,

Langenbeck Approach. In Langenbeck’s approach an m-
cision is made from the posterosuperior ilae spine o the

* Smith-Petersen. ML N A pew suprasnticnlar sabperiosteal approach to
the hip joint, dm. [0 Orthop, Sure., 150 5020 g7 A similar approach wis
usedd by Sporengel abon one hunidved vesrs aeo o Germeany, and Later b

Seplersom |':|~_;|,||Hf.
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POSLETOSUPCT O anele ol the creater trochanter. The gluteas
neesins is divided mothe Tine of is hibers and the edees are
vetracted. This exposes the posterior ngin ol the glutens
medins and the superior margin ol the pyeilornms, These
are retracted and. il necessary, the pyritormis s divided o
loosened at s msertion, This as aovapd and casy approach
with licde distinbance o the tissues. Lhe jomit exposure s,
however, Tnmited as the superior margin ol the tendon ol the
prvifornms s oar least 1y mch above the posterosuperion
nerein ol the neck ol the temure This Lactor also makes
diramace ditheulr,

Dixon  Approach. Tor Tuarther exposuare, Dixon recom

mends Toosenmme the elutens medias and mmmuos ae then
msertions, and then revractig them backward. The division
ol all these muscles mav, however, weaken the stability ol
the ]Hi.]ll.

Osbiorne A pproach. As the outcome ol many experimental
operations on the cadaver, Oshorne * ol the University ol
Minchester, suggests a combined  Langenbeck-Kocher ap-
proach. Findimg Langenbeck’s method less mutilating than
kocher's. but the exposure somewhat Tnnited, he has com
bined the bhest pomts ol both. His method depends on the
observation that the tendon of the pyritormis runs along the
posterosuperior mangin ol the neck ol the Temur, and than
the gemellic mass vuns obliquely across the neck.

With the discased Timb adducted acrvoss the sound limb,
an incision is made rom a point 15, inches below the
posterosupertor iliac spie to the posterosuperior angle ol
the greater vochanter and then down the posterior edge ol
the trochanter lov 2 inches.

I he sloutens maximuos s divided mmothe hime ol s hibers
and the edzes revacted. The fivst pare ol the mcision corre
'«1|uh||||~\ L{» |i]|:' ill'ﬂ .'Ihn‘.r I.l]l.' |lH.'|.'l“| l‘ulj_'ll.' il I]u‘ |nli|{|1'||]:i\,

L he Tomb s votated imernally and the tendons ol the pyn

gl 9 2 TR T S L "|.|||r||l.|l||‘:|,". TR TE J|I!r doaninical review il g sereeesgedd

e romgles, feed ||' Ndj b [if. Bugige.
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formis and the cemellic mass divided close to their inse
tions, the two turmed inward 1o be held by the assistant. The
capsule ol the joimnt is next exposed and incised. Further ex
posure can be gained, if vequirved. by retracting the quad
ratus femoris downward and the gluteus medius upward,

1 herve s no dhilheulty Trom hemorrhagze, but the Tollowing
vessels will be encountered: X branch Trom the sciatic artery
which runs between the tendon ol the pyriformis and the
superior gemellus: the ascending branch of the internal cir-
cumflex artery: a branch ol the gluteal artery ranning along
the upper border ol the pyriformis, and this should be re
tracted upward. Tt will be noted that the rellection ol the
gemellic mass protects the sciatic nerve brom imjury,

The advantages ol this route would appear to be: Exposure
ol pracucally the whole ol the posterior surface ol the joint
and the neck of the femur: no mterlerence with the greate
trochanter (¢f. Kocher): shight and casitly reparable displace-
ment ol the tissues: adequate provision lor drainage.

As the result of his investication Osborne concludes that,
for all “quicet” work, the Smith-Petersen approach is the one
ol election, but for “infected™ cases ol any type requiring a
divect attack on the jomt or head and neck ol the femur,
with subsequent dramage. he recommends the combined
posterior route just described.

Ober Apfvoach. The patient hies lace down on the table.
Incision is made in a straight line running from the postero-
lateral aspect of the femur obliquely upward and backward
toward the sacrococeveeal articulation, divectly over the neck
ol the femur and in the line of the hbers of the eluteas
maximus. The hibers ol the glutens maximus are separated.
The underlving Lat is pushed aside by blunt dissection, care
|Il‘i1|!_1| uscd to avoid the sciatic nevve which is i the I'!.‘IL:.'HHI
ol the medial L'\Hi_'ll]il'_n ol the masion. The tendon ol the
obturator internus, the quadratus lemorts, and the cemell
and pyritormis are now exposed and separated by blunt clis

section, and retracted 1o expose the posten 1or surlace ol the
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in||11 1_||!-.|J|l,'. | e iHiltI t.!llhll_li.' is chivided the whole h'n;_tlla
ol the incision. and deanaee or removal ol tissue accom
plished. ITn ovder 1o nintain dramage the capsule may he
suttred to the gluteal Lascia, or cigarette drvains may - be
stitched o the capsuli mangins, Closure is simple, the edges
ol the wound being approximated with catgur sutures and

thie skim sutured with silk.

EATERAL ADP'PPROACTI

Murphy and Lexer advocate the Taveval approach Ton
arthroplasty, but T consider the anterolateral superior. In
fact, T do not use the lateral approach Tor any operation on
I]In' ||E|L

Oliver Lateval A pproach. The patient lies on s side with
the thigh Hesed o fortv-hive deerees. A curved  immcision
through shin and subcutancous Lat s made, startmg at the
anterosuperior spine and running o the posterosuperion
spine. The curve is Hlat, Usshaped. with its lowest point about
1 imch below the tup ol the greater trochanter. The apo
netrosis of the glutens maximus s divided verocally aned
retracted  backward., The tvochanter magor 15 now  cul
through about 1+ inch below its tip. The divection ol this
osteotomy s oblique. so that the upper end ol the cur is at
the upper surlace ol the Temorval neck. This detached Trag-
ment is pulled apward, and carvies with e the muscles which
have msertion at the ercater trochanter, that s, the eluteas
medius, eluteas mimimmus, pyeiformis, and - gemellic The
antevior nargin ol the elutens medias as dissecred Trom the
Iuhl:']inl rII;IIf_tiIL ol the tensor Lsctae Temoris. This CN PSS
the tupper stvlace ol the jnilll t';lljhllli' aned the acetabular
mavgin. Fhe capsule is divided vertcally, and the head ol
the femur dislocated by adduction and miternal rotation ol
the thigh. The fragment ol the trochanter is sutuved in place

cither by cateor stiteches or a hone F'i”'
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FRACTIURES

1. Fracrure oF 1 NEck oF THE FEMur

LTHOUGH operative mtervention and the iHI}:l.HII.‘l
ton ol metal nails or other foreien azents have
been practiced e the treatment ol hactures ol the

neck of the femur for over thirty-hve vears, vet there is
no other hracture in which union lails so frequently. The
surgeon who is consulted regarding the msertion ol a bone-
aralt peg months alter the Iracture has occurred and when
conservative measures have fatled and much absorption ol
the femoral neck has taken place. 1s impressed by s sue-
cess at this late stage even though appreciating that an carlier
l}|J('I;l!i{J]l would have saved months or vears ol convalescence
or mvalicdhism and would have contributed to a much better
luncuonal result.

Statistics have shown that there s a mortality ol approx-
mmately 2o per cent i oaged patients with Iractures ol the
hip joint, and that ol those remaiming only about 50 per cent
secure good bony union. This appalling situation constitutes
a real challenge to wry to mmprove the teatment that has
been used in the past. The old dictum—""Treat the patient
and disrecard the Tracture”—is not good advice. The best
way to treat the patent s to treat the bractuare, Pain is re
lieved as soon as the Tracture is accurately immmobilized, and
the patient has a much better chance o recover.
Realizing that the end rvesults ol both conservative and
operative hixation by metal nails or other means ol this
most toublesome hacture weve extremely poor, the Ameri
can Orthopacdic Association i 1g2s appointed a conmittee

32
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tor nathe a comparative study e thas conntry and alnoad ol
the end results Tollowimg every accepted method ol trean
ment.

Fwo reports were made by this commitiee, one i gz,
and another e ggo. The hiest presented the end vesulis
ol unimpacted hactures ol the neck ol the Tennn within
the capsule e persons ove sinty o vears ol acze. he second
was b comparative study ol true end vesulis ol the saiame tvpe
ol hracture me persons under sisey vears, treated by various
methods, and in persons ol any age treated by open opera
Lo,

Noocase was constdered a true end vesult unless at leas
one vear had elapsed between the beginning ol treatment
aned the date on which the end result was vecorded.

I he hirst IL'FIHJ'I (120 ) wias basced on a review ol Sl
fractures, the results i 2o cases beme suntable Tor study.
'he second report (1g30)0 was based on o review ol g
bractures ol which g5 were suitable Tov study, OF the g65
cases. 262 had been treated by closed methods and 109 by
open swrgieal attack.,

The movialiey vate lor all ages treated by open surgical
methods was only 2.7 per cent as compared with g.2 per cem
mecases under sisey o vears oeated by closed reduction.,

[ these sertous Tractures the question ol prime impor
tance is proved bony union one vear or more alter the be

cinnime ol reatment. and in this respect open methods

again show up in strikingly fivorable contrast to vesults by
closed methods,

Proved Bony Union

oA esedd Redvietion Perveenf
Servies o (Panients over sisay mreated by closed methods) 20
Sevies a0 (Patients ander sisey treated by olosed rethols ) 5 1.0)
Vwerage percentage ol limme bony andon (1 closed e
duction g
Bivinish Fraciore Commmintees e

f.‘!u'u’ I'”Jr padd pia ki

Paticns ol all aees, Smth-Petersen methend ti).8
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The stwement that tracture of the neck ol the lemur
shows aomuch morve marked tendency to heal i children and
voung persons than m adalts s erroneous. With Lateral
Iractures ol the neck ol the Temur there s ereat danger ol
pscudarthroses, and i solated hractares ol the head of the
femur there is grear danger ol aseptic necrosis. From serial
rocntgenograms made in typical cases, it appears that alter
lateval Tractures of the neck of the femur i young persons
between eleven and seventeen vears ol age aseptic necrosis of
the upper end ol the femur may develop very gradually alter
rocnteenologic and clinical healme ol the Tracture has taken
place. The discase pictures show a resemblance to Perthes’
discase, which, according to these observations, occurs as a
sequel o a vaumatic vascular injury causing a metabolic
cliisturbance ol the head.

Isolated Tracture ol the head of the femur usaally remains
undiagnosed Tor a long time. The carly symptoms subside,
but after three o six months the condition becomes worse
again because ol local necrosis in the capital epiphysis,
Later. the head appears Hattened and shows a trough-shaped
depression. Because ol the danger ol secondary necrosis ol

the head. apparatus to rehieve weight-bearing must be used

for at Teast six months m cases ol Iracture ol the neck of the
femur, even m young persons.

In 1g1s the author deseribed * the use ol a bone-geralt
peg for non-union taken rom the crest ol the tibia ol the
sime patient and mogzg reported gy per cent ol proved
bony union with this method. {I;tlnplu']l + at about the same
time reported close to the same percentage ol rvesults, and
e 1gg2, inoaseries ol o cases, reported bony union in oo
per cent. Most ol these cases had been previously  treated
unsuccesstully: by vartous mechanical methods  (including
metal nails, A comparison ol the loregome  rvesulis s

* T Muwphy, o B Clinies an Meves Hospital, Philas, s,

il.|I|||r|lr||. W, € Coentral im irll:l.u.||nll|.|l actores of the neck of he
lemun, Proe, Cafiforain dead, Med vggi-a2, [ 54,
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imost mstructive when one considers that i the case ol Tresh
lactures with the oviginal wrge o vepan sull present, the
percentage ol non undon varied frome 22 1o 6.8 when me
chanieal methods alome were used, wherveas e the case ol
non-union with conditions much more anbavorable o anion,
the suttogenous bone ervalt vesulted oo much Iagher per
centace ol cood vesules, mamely, (1.7 perocent,

Analvsis ol these statisties drvives one o the premise that
the u-:|||iu-|m-nl~. ol this |J:|1|i:|1|.1| lactire e such that
mechanical immaobilization alone will not suthee unless st
plemented by ||iu}-!n-,iu|n_'_r,it mbloences, brom whach the con
cluston may be drawn that racture ol the central portion ol
the neck ol the Temur presents obsti les to union not prosent
in other lactures, even in those sitvated less than 114 mches
awav., I orefer to Tracturves ae the base or transtrochanteric
recion where anion almost alwavs occurs, O these obstacles

to union, the lollowing scem to be the most important:

G his location within a joint. so situated that a0 solu
tion ol contimuity through e cuts off the proxnmal
hragment hrom s primcipal source ol blood supply.
namely, that from the trochanteric region;

(b The rotation ol the bragment, avulsion or tear at the
tme ol fracture of the hgomentum teres vresulting in
mmplvn- 0 Eh‘tl'[i:l] obhiteration ol the |l|mui-!-ll]1|1|\
cven lrom this source, il one exists;

(¢)y It can be Tarther chamed that from a mechanical
standpomt this Iracture s unlavorable because ol the
Lact that the proximal Bragment is practically a sphere
i ashippery ot cavity and very Tikely to move
the slightest body movement or muscle spasm. Fuor-
ther, the Tracturve being incajoint, the racture space
s mmediacely hlled by osvnovial Hoid which s in
hibitory to callus formation. By the saone token. there
is 1o periosterm with its osteogencetic imfluences, no
is there blood-supply coming 1o the point ol hacture

brom the periphery.
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[t is impossible 1o speak in definite terms as to the relative
amount ol blood-supply 1o the head and proxmal portion
ol the neck ol the Temur, coming from these two sources,
but it s certainly sale to say that considerably more than 5o
per cent comes brom the trochanteric region ol the femur,
and that in some instamces, it all comes from this source.

These statements have been confirmed by Wolcott * who,
I some very imteresting work, has mjected both the nutrient
vessels ol the upper end ol the Temur and those ol the liga-
mentum teres with mercury and lound that imoa consider-
able portion ol cases the small and  unimportant blood
vessels ol the hieamentum teves did not extend into the head
at all, and that the age ol the patient had very licele, it any,
mfluence upon these fimdings.

Since callus potentiality has been proved rvepeatedly by
my own animal experimental work and by that ol others
to be in divect relationship with the amount of blood brought
to the part, the importance of this consideration is evident.

It is principally in this respect that this hracture differs
radically from others. In other skeletal Iractures blood comes
[rom every direction—lrom both hagments, and particularhy
from the blood-supply ol a collateral nature which 1s con-
ducted to the pomt ol Tracture by the overlving adherent
solt parts. It is behieved that i ractures ol the central
portion ol the neck ol the Temur that vesult m NON-UILON,
practically all blood-supply is cut oll, except tha which
is available from the broken end ol the distal ragment.
[I the overlying capsule should be torn, there is hittde like
hhood of the tom edees becoming  sulhciently  adhervent
to atd 1 the establishment ol a blood-supply ol any con
sequence, especially since dense capsular tissue Is unsatis
Lactory Tor this purpose. An mmportant consideration bear
mg upon this is the relative prognosis ol an intracapsula
[vacture and one only 35 mch Lother out i the neck at the

base ol the tanstrochanteric region, e which mstance cap

Ffersemal commomcat o,
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sular and extracapsulanr tssue s attached 1o the dhistal end
ol the proximal bragment. thus serving to brime tooat a sulh
cient blood supplyv. Non-union pracucally: never occurs i
sich Tractares.

[t 1s cdhithcult 1o t'\|=]1lin carelul |1u‘lllj.:t'l1n::,1.lp||ii stucies
ol non-union ol subcapital Tactures onany asstumption other
than that ol Laulty bloodssupply. The suggestion ol ¢rosion
lrom the rubbing of one hagment end on another will not
sullice, since i many ustances ol extensive disappearance
ol hone. no motion ol one Tagment on the other had ever
heen allowed 1o ocour.

It is v conviction that the bloodsupply ol the liga
mentum teres, 1f one exists, 1s almost universally destroyved
at the tmme of the hracture i those cases coming later (o
non-union.  This statement is based upon the experience ol
mysell and associates at the operating table during the past
ten vears, during which time in e cases the femoral head
has been removed while doing the author’s arthroplastic
reconstruction. In onlyv one mstance has there been any
bleeding ol consequence rom the stump ol the hgamentum
teres. When one realizes that any extreme traumatic rota-
tion ol the head, which should be expected, at the time ol
fracture must tear this heament, such fimdinegs should no
CALSC SUTPEISe,

In view ol these hiophysiologic conditions, 1t is apparent

that the treatment should be Laeely dorected moaccordance
with these requirements, As the problem of non-union s
so miech move dhitheule of solution than that ol Tresh Tractures,
itis consistent too maimtain that the unusually successlul
results ancd experience m the lormer (i author’s sevies .7
per cent proved bony unton) are commently apphicable 1o the
problem ol the Tateer, These vesults, coupled with a percent
ause ol resules both e bresh and unanited Teactuves e above
those universally reported with purely mechanical methods
whien :t]J|I|H':| to lresh Tractores, Teads me to reconmmeend Lo

aoperative cases the cmplovinent ol the autogenous tibial
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Bone-gralt peg mall cases ol hracture ol the central poriion
ol the neck ol the femur, reserving the manmpulative methods,
smith-Petersen nail and Kivschner and other wires Tor those
cases where open reduction s not considered wise.

The wrgent mdication is to bring blood not only 1o the
point ol bracture. but o the anemic capital bragment. This
objective can be accomphished in only one satistactory way,
andd that 1s by an autogenous bone gralt so put in that it not
only mechanmcally veduces and immobilizes the hragments,
but also furnishes an osteocencuie callus-formime influence,
serving at the same time as a vascular conducting scaflold,
I have been emploving the gralt in this way and studying its
results lor twenty-lowr veawrs, having hirst reported it in gy,

This Tunction ol the carly and proluse vascalarization by
the bone gralt cannot be oo much emphasized. S Arvthun
Keth in has work at the Musemm ol the Roval College ol
Surgeons has demonstrated this extremely welll Te is well
known that the Haversian canals ol a gralt composed solely
ol corucal bone will canabize and enlaree o oa few months
to such proportions that a narrow canal mayv develop with
its incidental vascularvity, This is particularly striking when
the urge to the passage ol blood through the gralt is present,
as when it replaces loss ol bone acrvoss a hiatus: and the autho
has accumulated over the past twenty vears a mass ol evi-
dence 1o prove this assertion. With the ligamentum terves
torn, or its blood vessels absent or destroved, this reparative
urge is certainly present under favorable conditions to in-
Hluence the conduction of blood from the vascular spongiosa
ol the trochanter to the anemace head and avea ol the racture.

[t is apparent that i this hractare, 1t oas not cnoush o
achieve exact reduction of the Tractare Tragments and then
mechanical maintenance in position. Something more s
necessary to secure a better pereentage ol results.

The bone-gralt peg is the teatment ol choice Tor selected
cases ol Tresh Tractores and Tor all cases ol anunited Tacture

ol the neck ol the Temuar at any ]mllinll ol the neck, where
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the capital hagment s ol stlhicient leneth o recenve i
Favorablv, and. il aomanipulacyve method or withou metalli
mternal hising acent has been emploved, the Tist evidenoes
ol absorption ol hone or nonappearance ol callus should be

mmmedinely tollowed by thas treatment.

PFREATMENT OF FRESH FRACTURES OF THE NECK o0 THE FEMUR

Because the whole question ol teeating Tresh ractures by
open ol losed methods s sull e a staee ol Hox. anl tlt‘in'lll:l'-u
so much upon the himdings o the mchividoal case, 1 oshall

discuss methods ol vreatment e the ovder ol |:{'1.'~.1r||:.‘t|

|+|t'|L‘I{‘I1H'. vather than classily them as open anedd closed.

1. Bone-gralt peg operation, in selected cases:

Whitnan abdaction method ol closed reduction:

I<

l.cadbetter method ol closed reduction:

'
.

(. Smith-Petersen operative technigue:
5. Kivschmer or other wires and nails, includine Gaenslen,

Moore and Viall's mual,

Bone-graft Peg Opevation (Albee). T st deservibed this
operation m gy m Muorphy's Clunes, The jomt may or many
not he exposed i lresh fracture, but always in non-union.
by an antevior mciston straiehe downward rom the antero.
superior spime: aosecond incision s made over the great
trochanter tor the purpose ol imserting the bone-gralt peg.
The neck ol the Temur is imspected through the anterior
mcision, Fyersion ol the loot and Timb causes the Temoral
Ivagments 1o sepavate anteviorly, and the ends ol both are
then thovouehly freshened with osteotome and maller. The
Foot is then vestored wo the anteroposterion axis and sulthcient
abducuon Gihout o degrees) and taction applicd by means
ol the hacture table. 1o bring the treshened rasment ends
o close HlJFHhiliflll.

Vrenvon s nest torned o the short incision over the
rochanter which has been cavvied down 1o the Tascia cove

e the vastus externus, These structures are now both splic
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longitadmally so as 1o expose the Lueral surlace of the orem
trochanter. 'The point ol application ol the deill Ties 14 inch

below the bony vidge to which the fascia overlving the vastus

Fie, 5. Motor drill.

externus s attached. Since the direction ol the drill must
lollow the central Tine ol the neck, due consideration must
be civen to the angulation ol the neck with both the axis ol
the femur and the vertcal imtertrochanteric plane. In the
average adult, the neck makes an angle ol 130 degrees with
the lemur, and 12 degrees with the verucal mtertrochanteric
plane, when the loot is in the anteroposterior plane.

With the motor deill held o the divection thas mdicared.
a hole 1G5 mch i diometer as deilled thvough from the Tareral
aspect ol the great trochanter o the bhroken end ol the distal
Ivagment. "This point is detevmined by instramental palpa

tion ol the head ol the deill heoween the opposed Tragments,
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[he veading on the doll o DL Free 50 indhicates the length
ol penetration throueh the distal Tracment. Wah the dvill

head acaimst the breshened end ol the capital fragment, 1

is now carvied o this bragment untl the veading shows
suthcient penetration. The degree ol penctration through
both Tragments usually requived 15 7 or 8 cm. (214 inches)
and s determmed by oa study ol the roenteenocram. '1The
drill as let n site while a ervalt is taken Trom the crest of the
tibia ol the same side.

The tibia s exposed by a generous imcision over its lowen
thive, This lower portion is prelerred on account ol the
greater thickness and strength ol the contex. A portion s
chosen wherve the crest s straght aned vecular, and the muscle
aned sole tissues dissecred awav, With the motor saw, longi-
tiechial cuts aove made one cach side ol the cvest at a suitable

angle with cach other amd ac an mterval sathcient wo provide
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e

a peg Lo omch me diameter alter shaping. Two transverse
sawcuts are now made at anomterval equal 1o the reading,

on the dodl, and the seoment loosencd by means of an osteo

Face, op Ulnnennnntedd Prespetvee o neck ol e l'll,'Hle'I,Ill'u:' o e

tome aned centle blows ol a mallet. The selected end ol this
scament s serzed by two Ochsner clomps. The other end s
tserted i the pencil shavpener catter attached 1o the dowel
shaper, by means ol which the end s shaped o a0 blunt
cottcal point Evorable not only Tor subsequent engagement
i the dowel tool, but also Tor veception in the doill hole
abready prepared in the femoval bragments. The penail sharp
cner attachment s now replaced by the dowel ool and the

peg run through i Durving both these shaping processes, a
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drip ol norncl saline s avvamecd o Ball constantly on the
tool, not ondy o hasten its cutting but also 1o prevent any

possibility ol undue heating, The salime solution also pre

B, non, i s s Ii_'_"llu' 0. |]{I"~III]M'1.!Ii'\I' verav, e et bis alier

i!rJl'I HIRTHITR

vents debvdvation ol the aralt by exposure to the air. More
conver, i the mduostries, either oil or saline solutions e used
i the cutting ol havd substances, tor the purpose of clearing
debris from the path ol the cutting instrument, as well as
for increasing the speed ol cutting and Tor diminishing Irie
o, The Boonnell’s o Vall's coide mav be used 1o aid in
the proper divection ol the drill,

T he doill s now removed Trom the vochamter. and the
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peg mserted meoats place and driven home with the bone

dethe and mallec. Wiath the end of the handle of a2 wooden

mallet against the grear trochanter (Fig, 8. By close to the peg

&
CE

Fic. . Same cose as Figures o and o, Xcvay taken sixoovears alter operation.

aralt, I inswre close approximation ol the Tragments by
striking the palm ol the hand or a sand-bag against the head
ol the mallet.

Ihe deep Lascra is closed by interrupted sutures ol No.
chromie catecut and the skin with a contimuous suture ol
N O J}l.!il] et The lonb s jrut up T |:n'«il]'n|1 ol .'~.|if_=.|‘rl
abduction, in a double plaster-ol-Paris spica extending to the
Lase ol the toes on the allected side and to the knee on the

sound side Tor a period ol cight o ten weeks, Preoperative
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el |nnln|u~1.lliu' rocntecnoceins are shown i Figues .

to, andd 1.
et us escunine i decal some ol the }-ninh im this tech

P vz dvans coteropesterion ed Berady ceken mmmed ety alwes sy -
frone ol s showed appostiion o Doagments too beovers sansbacton, s
v, then e months alter opecaition, shows noneonion ol ke abs

w:ll}ltinl: o neck ol fewnn, o esivision ol nails,

nique. By omeans ol the avadoated deill and palpation be
tween the hagments, one G determime the poimt to which
the drill hole ouzht wo bhe carvied.

[ wish o cmphasize thar the mtroduction ol a ol oo
screw, o any o material other than an antogenous bone eralt,

docs not meet the requinements or overcome the physiologie
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and biologic harviers to union (Fig, v2). Nails are foreien

bodies and have no i]lulrl_l_:‘i: o |:-]H.Hin|nj,'1i{ J:Irbjn'llir\. Cx

cept destruction, as those ol us who have heen removing nails

Fuae. 1. Diagram showing vasconbavization of anemic head ol fennn throoeh

Blood-vessels of autogenons bone-gialt peg,

lor vears and observing thenr destructive inlluence can em
phatically attest.

Accuracy ol hit ol the autogenouns bone-gralt peg s another
essential (Figs. 1 and 1) This can be accomplished only by
the use ol cleconcally driven automatic machmery which
brings about a it commensurate with that of a glass stopper
in a bottle. The insertion ol the gralt should not produce
compression by too tight or maccarate a he, nor should there
he a dead space, hilled with aire, blood clot, or tissue débris,
bhetween the surlace of the avale aned the host bone tissues.
[n other words, there should be the closest coaptation ol the
I aversiam canals ol the host and evalt tissues so that carly
and complete vascular canalization ol the grale will ke
place. Obviously a gralt ol irvegular crosssection s not de

sirable. The square peg ina round hole s a mshit herve as
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i every other houman endeavor, The carly and uml]rlt'n'
viscubavizton which will ocour best mmoan accoarately hueed

AL CIIOnls |u"_; '__‘.!.l“ ih RERY only essential to survival ol IFH'

Cancellous bone

Haversian canals
FiG. 1.

cralt, but serves 1o carry blood and callus-formimge material
to the anemne capital bragment and to the pomt ol hracture.
Bonled bone s undesirable and m no sense a substiute.
Beonled hone, cow horn or ivory, becanse ol therr relative i
hevent weakness, must he Loveer i diameter than a metal
matl or screw and arve, therelove, more uandesivable because

they displace more cancellous bone ae the Tracture junction.

hev do not serve as an osteogenctic scallold or vascula

stimulant 1o osteosenesis (Fie, ).
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IVhitman Abduction Method of Closed Reduction.® “The
lmb having been powdered, a fited covering ol stockinet,
extending hrom the neck 1o the toes, is applied 1o protect

Fie, a5, Boiled osc-bone was fest nsevted, Te noke ol absorbed, Teavinge
fagment shown just above ails which were insevted two months Ler in an
addded ellornt o secwre oo, 4 loose po-union s disclosed i w-ran,

the skin rom wrinkles. The patient is then placed inoa
hacture-table and anestheused, since complete muscular
relaxation is essential to ligamentous tension. The two ap-
poscd and extended Timbs ave supported by assistants, and
the shortening is veduced by divect manual traction aided by
pressure on the trochamer, the limb meanwhile  being
rotated shightly, as indicated by the position ol the patella.
The two limbs, under namual teacton, are then abducted
by the assistants, the sound side idicaring the normal range
to which the other must corvespond. At this stage the opera-

tor must assure hiomsell that the two limbs e t'i|1l;|l|'f.' ab-

AW hitoan. B The abwdoction treatment. Lanced, 20 726, 141,
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ducted ona level pelvis, that the aonatoncal B ks
on the two sides convespond absolutely,

“1The trank and Tanb aove bound wich sheer waddime,
Livers bhemg apphied about the chest and pelvis, and the hom
prominences ol the b bemg cocelully protected. A Tinal
covering ol Canton thannel bhandaze assures an even elasti
surlace for the plaster sphint. X long spica, extending Trom
the astlhioy line o the exorenmities ol the toes, s then con
structed. This s strengthened by veverses at the pomts ol
st andd, tor greater security, asteel bane hent to the prope
angle s mserted in the trochanteric vegion. The long spica
when propeviy applied supports the limboine Tall abdu
tion, to assure adjustment by heaomentous tension: in tull
extension, o nunntun the novmal hombar lovdosis:
shieht votation. to turn the Tractared margim awav from the
capsuler e fleston at the knee. to lessen the straim, the Toot
being held i the neaval atitade. The patient usually e
nerins lor a time on the table, the diving out ol the plaster
bhems hastened by electrie heaters, Meanwhile, the SUppor
is corelully trmmmed about the marzins and cat away sull-
cienthy o permie fall flexion ol the thigh on the aninjured
sicle.

“The patient is then placed on the bed, the head ol which
has heen vaised Tor a loot or move. 'l.'l.i1|] 10N Y nivels |u_‘||r;il||
the mattress o prevent sagging. The inclinaion is very im
portant. It enables the patient 1o look about the room and to
dispense with pillows, Tt increases the hlood supply ol the
mjured part, e as compared with the veverse position,
ustally emploved with naction, ie should Tessen the tendeney
to- congestion ol the thovacie orveans and aid the dizestive
Processes,

Anderson, utithizing the well Tee Tor countertraction and
abduction.” pulls the Teas down in a neanly pavallel position,

[t may seem pavadosical 1o expect abduction with the legs

Yo dewsowin, B, SNew et sl lon Pwdsutonnee bespetnnnis. Seiies, Caviied, CMfesf,, o

L )
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so close together, but radiographic evidence proves that ab
duction does occur. Durving the movement ol veduction, the
traction lovce pulls the acetabulum down on the imjured
side, while countertraction forces the well acetabulum up,
thereby changing the angle ol the vanspelvie Tine with the
axis ol the mpured lee lrom an acute to an obruse anele.
This movim lorees the angle ol the neck with the shalt ol
the mpured Temur into the novmal position ol 155 degrees.
Skeletal traction transmits tension to the hip joint capsule.
s higaments and adjacent muscles. thereby accomplishing

apposttion and immobihization. Thus the ragments are held

i hixed position between a taut, muscular and Hgamentous
envelope—an mternal splint, as it were,

Technigque of Applying the A ppavatus. Fivst, a well-padded
plaster-ol-Paris cast is applicd to the well leg extending from
the toes to the mid-thigh. "The countertraction stirvup is ap
plicd to this cast alter the plaster havdens, The racture ends
are anesthetzed with 2 per cent novocame. a local anesthetie.
A CSteimman pinis driven through the tibia on the side ol
the Tracture at a pomt two himgers” breadih above the tp
ol the mternal malleolus. This pin is meorporated o a
padded plaster-ol-Paris cast extending Trom the toes 1o about
four mches below the knee-joint. The traction stirrup is ap
plhicd over the pin alter this cast hardens. The hracture s
then reduced. using the Whinman mancuver.

Awthor's Connnent. "The Whitman method of closed ve-
duction 1s mechanically sound and usaally brimes about a ve-
cduction and hxavon ol the tracture. Every eflort should be
made to check the position ol the Tragments postoperatively,
with x-ravs ol the neck ol the Temur taken m two planes at
vieht aneles to cach other. Olten a Iracture which seems o
be i good position in the anteroposterior ilms is shown o
be in bad alignmment in the other plane. 1 do not recommend
this method ol treatment ol bracture ol the neck ol the Temuar
in operable cases, because, although it Turnishes o means ol

bringing the hactured Tragments into proper position, it does
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not lurnish the biophysiological ad which makes possihle
lor these hragments o unite. Fhe mechanical equivalent ol
the Anderson method has been accomphished Tor many vears
by the author through the use ol the Tong double plaster
sprca apphied on the hactmre ovthopedic table while traction
v exerted on the hactmed lee aoed countertraction one the
woll lew.

Leadbetier Method of Closed Reduwction® The IJ‘.'I[E{‘“I
is anesthetized on the racture tables The vnmmjpurved leg s
Ianessed 1o the loot \iilllil:. I he iI'IilIH.'I' |l.'_'_’, s then Hesed
at the hip at go degrees, with the lower Teg at go degrees to
the thich, Divect mamual traction in the axsis ol the Hexed
thizh s made. wzether with shieht addoction ol the femoral
shalt. In this position the thigh is internally rotated ap
proximately 5 degrees. The leg is slowly civcamducted into
abducton, the mternally votated position being mamtained.
['he amount ol abducton vavies with the mdividual andd
can be measured accurately, vepresenting the difference in
degrees of the angle made by the Iractured neck with the
shalt and the angle between the neck and the shalt on the
normil side, as evidenced by the roenteenogram.

Aler the leg has been brought down i the measured de
cree ol abducoon and mernal rotation, the heel ol the
jured leg s allowed o vest on the outstretched palm. It the
reduction is complete the leg will not evert itsell. Should
there be no mterlocking ol the bragments, however, the leg
will slowlv rotate externally, "The observation as made that
as the leg is circumducted into a position ol abduction and
mternal rotation without tension, the position ol the leg
tends to assume the proper degree ol abducton and mternal
rotation. I abdocted oo L, one will Teel the delmite tension
ol the adductors which can be neatvalized by allowing the
lee to assume a smaller angle of abduction. I mternal rowa
LIOn 15 100 SUCaLL, the ll‘j_:. undaer the heel Fl.‘lhll test, will rotate

loeaalbrrer, G W v teeartment Tor Teaotme of the nedk ol the Temuar,
lf fieaiie o I|l---.'r|.' \.'ul_:_ 152 ipsl, Bopssg.



52 DISEASES OF THE HIP

onbward unod the ]}IH[H'I lll'_!_',"li_’l' ol mternal rotation s
reached. One cme approsimate the desived dearee ol such
abduction and meernal votation by a study ol premanipula-
tive rocntecnoorams, lor, at the time ol the actual manipula-
tion. the imer degrees will be adjusted automatically by
muscle tension ol the hip.

With the hip reduced a onelaver thickness ol glazed cot-
ton is placed about the torso Trom the nipple line over the
alfected hip to a point about haltway between the hip and
the knee. 'Then a long stip ol el 15 inch thick, is placed
about the pelvis, extending Trom just above the iliac crests
to the vochanters, and completely encircling the pelvis.
This s all the padding necessary and allows very tight ap
phication ol plaster. The body portion is hest applied as
tightly as possible, snug coaptation being the aim. Firm
pressure over the mjured hip is necessay. Below the hip
no padding s applied. Two plaster slabs molded cavelully
to the contour ol the leg, one posteriorly and one anteriorly,
are bandaged closely o the skin. No padding is placed be-
neath the heel as this s molded well and the plaster coaped
tightly, This cast remais on for a pertod ol cight to ten
weeks.

Luthor's Copnment. Tt has been the author’s practice to
apply over several layers ol sheet wadding, @ double spica
cast extending 1o the woes on the jured side, and o the
tubercle ol the tibia on the uninjured side. This type ol cast
holds the acture securely but pevmits the thorax and most
ol the abdomen 1o be exposed. On the day alier reduction
and on subsequent days, the patient is timed on his face
nicht and morning. These measures have practically elimi
nated pulmonary and abdominal complications. 11t seems
necessary to apply taction it can be secured as casily as with
the Anderson * well leg twrm-buckle method by applyving
moleskin traction stvaps 1o the leg, The lower ends ol these

Visderson, . New omethod Tov oreatimge leactores, Sore. Goyvnee, Oad,,

S0 207, 1)BL.



-]
ot

FRACTURES

straps are mcorporated mto the plaster, the double sprea s
then applicd and the plaster molded fimly againse the
plantar surlace ol the o) posite loot,

I he Leadbetrer method s sound mechoonncally cond homes
abowt aoreduction ol the bractmre o does not Bavmish the
other, hiophysiological requorement ol ancideal treamment ol
ractire ol the neck ol the Temar—the veestablishiment ol
blood supply o the anemie capital hagment. Cases should
bhe Tollowed carelully by voravs and ar the livst evidence ol
hone ;1|:xl||[hlh|]l al the hacture ill]l:linll a bone j_'.hlll shonldd
he mserted.

Notthe-Petersen O pevatvoe Pechigue. ' The Smith-Petersen
approach s made as described e Chaprer THL poo280 The
hractire s reduced, andd e this mamipalation e should be
hept me mind that adduction, accompanted by Lateral pres
sure applicd to the mmer aspect ol the thigh, is helptul i
unlockime the tracments, When the bracture s m aligioment,

the ||{r~.ili::]| s most castly retuned by oamternal rotaton, ox-

tension and abduction ol the Ii||. T he vl s now driven i

through the Lateral surtace of the trochanter, at a poimt be

tween the mmsertion ol the cluteas medias and nommuas aond
the orteim ol the vastus Loervalis, these muscle attachments
having previoushy heen vellecred subperiosteally,

As the maal enters the proximal Tragment theve is a tend-
ency to separation ol the Tragments. This tendeney 1s over-
come by the use ol a most valuable ool “the impacton,”
which s over the head ol the nail so that the fovee ol the
Dlonws s tramsmiateed dovectly o the cortex ol the Temur in
the subtrochanteric vegion. thuas approxmating  the hrag
ments, By oalternately striking the mal and usine the
pactor. the nail s deiven home, Impaction ol the hagments
is extremely importmt, and the nail should not be strack
alter mmpaction has bheen brought abont, since by so doing
we tend nmediely o dhisoract the fragcments,

Belore closmge the capsule the success ol the procedure

should he put to the test by moving the hip through a wide
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range e Hexion, abduction, adduction and votation. There
15y no change i the hacture line as these manipulations are
carvted out. and i gives the suracon conlidence in the ab-

solute hixatton, so that he will start Tunction early.

Frees, ols sl iy Neovavs o Smith-Petersen nails i I:JI.III_'.

S The capsulan Hap as now sutured back m position. Since
it cinries with it a portion ol the vellected head of the rectus,
It is a strong structure and repair is satistactory indeed. The
muscular flap rom the lateral aspect ol the ilium is best
sutured back mto position with the |1f|> m abduction. there-
by relaxing the muscles contained in the flap. The same s
truc ol the repair ol the msertion ol the tensor Fascia lemoris
muscle, 'The remaming closure ol the wound needs no de
tatled description.”

Because ol the dithculty in placing the Smith-Petersen nail
accurately, Henderson has offeved the lollowing very in
centous remedy, which he states was lormerly advocated by
Johansson ol Gothenbureg and King ol Australia, The maodi
hcation mentioned s brielly as follows: The hap should be
reduced in the ordimary manner, and anteroposterior and
Lateral roentgenograms taken to be certain that the position
i1s correct. A Kirschner wire s then immtroduaced through the
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toclumter, neck and head, and a shight distance mto the
acctabular wall, Antevoposterionr and Eueral voentgenogiiaims
are Giken o determine that the posttion ol the wire is oo
vect: 1l the position 15 not conect, the wive can casily be
withdrawn and remserted. When satished that the hine ol
the wire is correct, i spes il cammadared Somach- Petersen naal
is threaded over the wire and drviven i Another antero
posterior iilmeis taken (o the Huoroscope he used) aned
dhiscloses whether the el s salely embedded. althoueh i
should not he so L in as to eneace the acetabulum. "This iy
the onlyv untoward thing that may happen, because the nail
muast tollow the wire., When e as detevmmed that the naal
does not engace the acetabuloum, the wire s withdrawn, the
wound closed and a plaster-ol Paris cast ;tirplir{i. The cast s
sphit ar the end ol @ week and movement ol the hip begun.
vt the end ol three weeks, the cast cam be removed and the
patient allowed o be up on crutches, When roentgenological
examntion discloses bony wmmon, the nal mav be with-
chrawn, wsually about hive months atter the operation.

Nooesternal hixatton s used by Smath-Petersen and the
patient 1s allowed out ol bed as soon as the wound permits.

Liethen's Connent. The hmee nal destrovs and com
presses the cancellous bone within the neck ol the Temur,
Athough thas method meets the mechanical requirement ol
a successlul treatment ol Ivacture ol the neck ol the Temuar,
it not only Lails o fulhill the physiological requirements, bt
s actually antazonistie 1o them,

At best the condimons Lo callus 1o span the hracture junc-
tron and unite the hragments is poor, therelore, postoperative
\.FJ-“I]I mmmobilization ol lhl.' lib i‘».nrlu-.'i{li_'l:'d bww the authon
as advisable, Inoany event, at the hrst appearance ol bone
;I|hHI]J!I-HII at the hacture junction or the noN-appearinee
ol callus when e shouald conservatively e expected, the nanl

should be withdvawn andd 2 J}IJIIl'u‘I.IIl |t tserted.
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Fixation of Fractuved Neck of Femur with Kivselhiney
IWaves (Felson and Ransoloff).* The site of Tracture is an-
esthetized by the mivoduction ol 10 10 15 oo ol 2 per cent

I'".. |H l‘-“i“i‘llll 1|| I:'iIIIl'I' tl]tl'.ﬂ‘lllll'_: ]I.,lil'\ 0¥l IIl,H'ill"_: 1= ||IH!|I l||{'|1'| i""
shown By this -y which shows o Kivschoer wive which has wamddered o
Fu'h s dCtintesy ol Dy, Noestin Mooae.)

novocune solution mto the hematoma at the site of Iracture.,
The bracture is then reduced. The procedure 1s carried ot
on the vaay table and a hilm ois then taken o determine the
accuracy ol the veposition ol the Tragments. Measurements
arve made on this hlm which enable the surgeon 1o ascertain
the pomts ol entrance, divection and depth o which the
wires are to be inserted. The point ol entry is determined by
chrawing a lime throuzh the loneitadinal axis ol the neck and
meastving the distance between the tp ol the greater tro-
chanter and the point where this Tine meets the Tateral con-
totr ol the lemur. The divection ol the wire 1s determined
by measurving the angle made by this Tine with the Laeral

outline ol the thigh, The depth o which it is necessary 1o

ol wlsomn, 1 KL el Boamsohdl, NS0 Preammenmt ol Deactoees] neck ol 1he
lemur by asal Ieciion with steel wives, fo Bowe & fornd Surg., v 527, 1945,

i F
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Lury the wire 1s determined by measuvime the distance brom
the center ol the head ol the Tenme o the periphery ol the
shalt, These measurements must bhe corrected 1o allow Lo
the Llll-.l::lli:ﬂl ol the vaay shadows,

No skin anesthesia s used. The wive s intvodaced with
motor-chiiven dall, A movable collie stabilizing prong s
[11sl ,|}h]1“:'11 to the dAppenatus, s rrong IS I!Ll\l]i'll thioneh
the sk until e stvikes bone, amd the movable collin s
locked ar the predetermined distamce on the seale. Alter the
st wire is mtrodoced, s |unili|1tl 1s chieched with a voent
cenociam. I the position s satistactory, two other wires ave
miroduced hrom diffevent angles, an attempt being made 1o
cross them e the capital fragment. Aoy changes necessany
are nwde tollowime vaay checkup, Phe skin s then depressed
as L as possible and the wives e cut. No dvessing s applied.

No esterial mmmobilization s used. T some cases, a shont
posterior sphint with an Scmche crossorod s apphied o the
ankle to prevent external vrotation,

\irer hixation, the patient is allowed o sit up in bhed
mediely, and may be placed ina wheel-chair, within a dan
or s0. At the end ol ten weeks. 1if the x-rav shadow shows
sufhcient union has tiken place. the wires are removed unde
local anesthesia through a 2 mmch Lueral imcision,

Maver has modilicd the Telson-Ransoholl maal by threadd
g 1 to prevent creeping. Moove has gone stll further In
devising an adjustable vl with o nue theeaded on i oan the
trochanter end aromnd winch he Tashes o e solt stamless
wite  Corp inches orthodontic) connecting all ol the nails
over which he draws the solt pants.

Lot ™s Connpeent. Lavecely o avoud the destroction and
compression caused by a ol ol as Targe crosssection as the
Muoarphy, Smith-Petersen or Vall nadls, Telson and Ranso
holl i g suggested the use of multiple Kivschner wives,
I his treatment does not Turnish any ol the hiophysiological

ill||lll']ll s ICCOssary 1o |JI4.'U.'!H .||h{|]|]1in|[ il l|H' Iu':L_ ||
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seems to oller no advantages over the other purely mechanical
methaods. |

I have Brequently seen these wires eradually work out
through the skin. an evidence of the lack ol complete
mobilization ol the hacture. Moove by inserting 5 to 5 nails
e different plimes and Lashing theiv distal ends lrmly 1o

sether with wive, secures complete immaobilization but does
not lurmish the birophysiological imfluences requived by the

lracture.

FREATAMENT OF UNUNITED FRACTURES OF THE NECK OF TIHE
FEMIUTK

Methods of treatment in order ol Inl'lt'l'rnu':

1. Bone-gralt operation (Albec);

2. Reconstruction operation (Albee);
9. Whitman reconstruction operation:
[. Ellis Jones operation:

5. \atihcial impaction,

Patliology. Anatomical dissection ol the ununited racture
shows many  mteresting details. The cancellous structure,
the cortex and the cartilage of the capuial fragment are
markedly atrophied: the end of the Tragment is covered with
a pannus, on the outer rim ol which is attached the new
hibrous formation. Over the end ol the base ol the neck is a
hibrous coverimg, which is usually somewhat heavier than the
covering ol the head, When this covering is removed, the
bone is lound o be i good condition. the atrophy 1s only
moderate, and usually the vemains ol the old strengthening
bands m the antevior portion ol the cortex are found. Be-
tween the hrazments can be demonstrated new joint forma-
tion, that is, one or more cavities lined with epithelimm and

contaiming viscous joimnt fluid. A true pseadarthrosis s almosi
alwavs present and hbrous union ol fragments s practically
never seen. Under pressure. shiding ol the opposed joint

surfaces upward can be demonstrated, the amount varving
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lrome 1 mch o a tall meh. When the shiding s mumnmom
m degree, the hipoas Ly stalde, whitle the reverse s nrae
of a hap that allows motion ol ancinch, The weight hearing
straim is borme entively by the heavy bilbwvous hoaments and
scar tissue attached o the base ol the neck.

I want to emphasize that it s absolutely essential 1o enten
hetween the hractured bragments ol unonted bractures ol
the neck ol the temoe and remove the synovial membrane
that s almost alwavs found on the ends ol these bragments,
and freshen them apom such a way thar they will come m oas
periect apposttion as possible alter application ol the bone
aralt peg and artihcial nmpaction.

s s necessary lor the Tollowine veasons:

. s j||1|:n1lxml that the closest ;tl]llthill-fjll without n
terposing sviovial membrane or connective tissue be
brought about hetween the two lemoval Trazments with
Fvorable condhivons Tor wmon and establishment ol
blood-supply.

2. As the ends ol the bone are olten nregular in shape

and do not he o each other, the surlbaces should be

transtormed into pertectly plime surliaces so that they
will e with the createst accuracy.

\s itas believed that the ssvnovial hoad s an imhibicor

-

ol bone crowth, e s desirable also 1o Tarnish condi-

tions which will permit the encroachment ol callus
between the femoral Tragments to push out the synovial
Huid., or betero to coapt the bone fragments so acewn
ately thae the synovial flud s completely Kept our. T
the synovial fhod does not ol wsell have a particula
mhubicime mluence, it must be cranted tha the pros

crce ol any Hoed mobobaes o delayvs anion.,

St Arthure Keathe the Brinsh pathologist, makes a0 verns
strong pomt ol carlv and protuse vasculavization ol massive
bone cralis. The awtocenous bone-cralt tissues act inoan

st way as g ovascular conductime seallold.



6l DISEASES OF THE HIP

Bone-graft Peg O peration, In every case ol ununited frag
ture ol the neck ol the Tenmur in which the capital Tragment
las sulhcrent |t'||j_',tii LO FCCCIve !;|\.r||.'||||'_'. | !”"“‘:'I“'.'-'». anl
ol sulhcient length to turnish a lever to permit the abductor
muscles to carry out then tunction, the bone-aral pege is
the prefevable veatment, 10 this leverage is wo short, the
\Ibee vecomstruction operation, which vestores s length,
must be used,

Reconstruction O pevation (Albee). In spite ol the wide ap
plicability ol the bonegralt peg operation, there will always
he a cortaim number ol cases ol lone standing non-union in
which there has been much erosion hecause ol Lack ol hload
supply. tll-nowrishment ol the capital Tragment and the erod
g cllecr ol ill-advised locomotion, m which one must em
ploy a diflerent type ol procedure. For this type ol case. |
use a partial athvoplastic or reconstruction operation.

T he approach s that devised by Smith-Petersen and is veny
stmilar to the Sprengel approach, with modihications to meet
the vequirements ol this operation.

With the wide ostcotome used for splitting the spinous
processes o operation lor Potr's discase, the muscles are
stripped down Trom the side ol the itham by subpertosteal
sepavation, and are separated hrom one another divectly
downward rom the antevior superior spine. The capsule ol
the hip jomt is completely exposed. The joint is entered by
a -incision with the stem running divectly downward along
the neck ol the femuar. The head ol the T s made about
54 inch from the rim ol the acetabulum, Tor the purpose ol
protecting this vim both mechanically and as 1o blood-supply,
and ol Turnishing a cull ol capsule 1o act as a lining ol the
outer portion ol the joint and for the neck o rest against
when the jomt has heen reconstructed.

Care should be taken 1o make the incision into the cap-
sule sulliciently spacious so that the dithculty ol getting the
head out ol the acetabulinon will be mimmized. The lica-

Vibee, 1o Ovthapedic snd reconstraction sargery, Plaka, Saunders, 1gig.
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mentum teres s then sey cred by means ol a !.__. mch osteotome
thrust deep o the jomt, and any adhesions ol the capsule

1o the |u~|i|:]u-1\. ol the head e caoelally '\.t'il.lh[ll‘[l with a

b1l .I]I'IL'I.

P g Bhip tencculom

I he Tomb s then strongly everted by adjustime the Tvac-
ture table, so as to nuitke room lor the dehivery ol the headd.
With two long 15 inch chisels or osteotomes, the head s
pricd out of the acetabuluwm. with o motion much hke that
used i cating with chopsticks: one osteotome is thrust into
the mmer and one mito the onter substance ol the head, andd
the two ave used as levers against the solt parts 1o pry the
head our ol place. A better technique is o use the loreeps
tomes, or a double cervical tenacalum o seize the lemoral
head and exoract i The mstrament shown in Figure 1 was
recently :|i'\i*_;1lt'f1 for this U paose.

\s soom as the head s delivered, the patient’s Timb andd
lootr should be inverted Iy the adjustment ol the table, so
that the oot pomts diveatly upward. "Then, with the scalpel,
the solt parts e severed soanght down on o the anterion
surbace ol the troclomter (care bheme taiken not 1o separate
them brom the boney o the lorm ol an omverted L7 In
the elebts thus made i the sott paves with the scalpel two
osteotomes are placed. a vrs meh one to make the bone i
cision ol the long aom of the L7 and a 145 inch one lor the

short e These osteatomes then e doven e through the
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trochanter svnchronously, so s 1o scparate the bony lever
mtact and unbroken. The broad osteotome is driven from

above downward beneath the cireumifles artery so as not Lo

Wedge made
from head
of femur

sever it or the periosseous solt parts. The bone-muscle leven
a). which should be about | inches Tong. is then pried out
ward by the osteotomes sull in place and a greensuck hractare
1s produced at the lower end, thus sepavating the lever rom
the mam portion ol the trochanter. Carve should be taken not
[0} \L‘]I.il.lll' the muscles and solt ELHL'«- lrom the bony lever.
I'he cut made o oand at vright aneles to the vochanter de
termmnes the pmount ol shovtenmme ol the hmb and shouald
not be made unul the limb has been pulled down 1o the
maxinnum by the lracture table: woas then made as high ap

i the trochanter as possible, i fact, just level with the vim



FRACTURES 0}

ol the acetabulune, Tno this way the mmmmomn aomount ol
shortening s produced and this s less than by oy othe

n|u*|1|1i:-1| vl doevised.

-_

Froo 2, Ny showing resalt ol techmigue shown i Figure 2o,

The Tast step is to hacture the bone-muscle lever outwand
at its extreme lower end by using the wide osteotome (driven
from above downward without separation ol solt parts).
Formerlyv fragments ol cancellous bone were removed Trom
the cut surlace ol the vrochanter and shale by means ol a
curette, and placed mothe angle of the gap thus formed.
The stump ol the neck 1s then rounded so as o cause mini-
mal nraton of the acetabulom.

The assistant as divecred o adjust the table so that the
limb is brought to the Tmie of physiologic abduction ae the
hip, and av the same e the upper end ol the femuar s
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lilted torward and guided into the acctabulum. The bone
lever s thus automatically held by the Timb posture in the
oblique relation o the shalt of the Temur with its upper

N \.- .::.Ir.

Fie, 22, X-vav ol non-umion ol neck ol femor, six months alter racture,

end above and Lueral o the vim ol the acetabulum.

My recent nmovation is to shape the excised femoral head
mto a wedge (Fig 2o, by by means ol motor saw. osteotome,
cte., care being taken to remove all ol the articular cartilage,
and 1o place this wedge in the angle between the shalt and
the trochanteric lever, This has been lound 1o be L superior
to bone Tragments tor this purpose. Tt produces a fome e and
immediately holds the boneamuscle lever moits proper rela-
ton withour wartine for callus Tormation and reduces the
time ol plaster immaobilizaton o three weeks (Figs, 2o, 21).

The upper end ol the bonemuscle Tever is pulled Tovwanrd

and held with medinm kKangaroo tendon sutures placed in
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the surrounding attached solt tissues. The wound 1s now
veady Tor closuee. AL dead spaces e overcome by mmeans

ol contimuous suttre ol Moo chironme cargat,

ol

B

Fue, 2q. Postoperative resolt o saome case as Figore 22 alter leverage ot top
ol Temnr was clomgared by wedzed Temoral head,

Mechanical Action of Bone-wmuscle Lever, ' The mechanics
ol this operation may be harther elucidated by o descriprion
ol the meclhanmical action ol the boneanuscle lever, The -
sertions ol the short vochantenie or abductor muscles e
carelully lele intact on the trochanter o proximal end ot the
lever (Fig, 2o, d)s As the approach 1o the hip does not inter-
teve with the mmervation ol these muoscles, the abalioy o ab
duct, lost with the leverase action ol the neck ol the temur, s
restored (Figs 20, THowever, the lever substitation for the

femoral neck s ouside ol the long axis ol the lemoral shale,
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precisely as e the ox and many other animals (see houre
Lacimg page 1), At the same time, when the lee comes 1o the
midlme or bevond, dislocation is prevented by the outward

excursion ol the |:|n‘xi|u.1| cied ol the lever and the resultant

| T 29 I"FILIli.I'_;I..l[III o case o temnemted Teactoee ol oneck ol lelt besore ol
ten venrs durationn, This patient haed been compelled 1o use oratches Tin
w liole [u'liu:| ol ten vears, Neck ol Temr bued entrely 1l|~1.1|-||l'.||:'|1 amed there
was  inarked Taxiry of hewd o poimt ol on-aoien. This |a||||ln'_;|.t|-h. taken
crehitecn montis alte el e, slinns '~|I|L'||I|I4[ alwlicrine ol weieln
Besorinee Tonwction, Tollowing reconstruction operation with bonemosele lover,

Potient was worllkinge without ovuteh or cae, with Il.|'||||l."'|"| [vee o o,

Lenston not only on the trochanmteric muascles, bhure also on the
solt parts surrounding them. This action holds the newly
formed Temoral head homly e the acetabulum and prevems
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it ricine on the vime ol the acetabulum, Teading to bone ab
sorprion ol the vime and possible vemaote dislocation and
parim,

In the cases ol J'Ii!lh:ElLl\lit'n ol the }1i|1 m which the
patient has weak abducior power lollowing operation, |
crect the same tvpe ol bonemuscle lever, Inothis type ol
case, a0 wedee aralt taken lrom the side ol the thinm s nsed
to hold the bonemuscle Tever inits new position (see p. 218,
I'he morease ol ethoieney ol the abductors Tollowing this
lengthening ol the fever they act upon vesulis o much
better cait. usuallyv ehimimatime the aniii\t' Trendelenbure
sign which so many ol these patients have. This same princi
ple is also used 1o elongate this lever at the top of the lenn
hevond s anatomacal lenath m cases where the musculatare
has been weakened, as in imfantle paralysis inveolving the
cluteus medius, etes muscles,

A the conclusion ol the opervation, the leg is put up in
a double spica. extending Tvom the tips ol the toes on the
operated side, and o the tubercde ol the tbia on the other
stde. The plaster is so molded as 1o hold the upper end of the
Femur amtertovly and s kept on lov a pertod ol three and
one-halt to lour weeks, The leg is then allowed evadually 1o
resume the novmal position. The patient s persuaded o
bheoim walkime with cvutches nmmediately alrer the removal
ol the cast, and daily massage and manipulation at hip and
knee are at once instituted,

The chowee of operation is determined by the condition
ol the hracments, and i some bovderline cases the selection
ol operatton cannot bhe determined untl the head and neck
ol the Tanur have been l'xpim'll.

IWitman  Recowstruction OQperation.®  An incision s
made m o the shape ol a hall UL beginning abour 1 inch he
bind the antevion superior spine and extending downward
and bhackward, crossing the Tem at a point 5 inches below
the apex of the tochanter, The interval between the tensor

"Wlhitean, B, Fhes vecomstrug o operation lor ununited bractore ol he

neck ol the Tew, Surg. Gunee, st g2 15y, 192,
] r 0



08 DISEASES OF THE HIP

vaginae Temoris and elutens medios muscles s exposcd: the
{'Llp.wnh' s EIII{'IIt'll and the head ol the Temuar s removed

(Figs. 25 and 206).

%,

N

I\

I e
;. =x. I ae., e,

Fres, 2y and 26, Whitnm reconstrmction opevation. showing Hoe ol section o
trochaomter aod pornt one shalt ot which i is tee be teamsberved,

“1The anterior margin ol the gluteas mimimus is followed
to its msertion, and at this point with a wide, thin chisel,
the base ol the vrochanter is cut through in an oblique di-
rection corresponding to the angle ol the neck (Fig, 25, A,
mcludimg all its muscabae attachmaents and olten a part ol the
capsule. This [lap of bone and muscle 1s trned upward and
the upper extremity ol the lemur, having been somewhat e
modeled by cutting away the projections ol the posterior in-
tertrochanteric line. is freed from any restraining tissues and
is thrust completely within the acetabulum at an angle ol
about 25 deerees ol abduction,

“The vochanter s then drawn downward, as Lo as s
attachments will ]n'lmil. aned suthorent cortex havime been
removed from the Lateral aspect ol the femur, the two bare
surlaces are apposed, the axis ol the trochanter being theve-
by changed rom a divection upward and imward, to outward
and upward. In this position (Fig. 20, 13) i1s secwred eithe
by o dvill or a peg. bue uasually by suture passed thivough the

bones. ' The wound is closed i Lvvers and a long plaster sprea
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s applicd hixing the Tanb in extension sowd abducoon, When
repatn has sulhcienty advanced. or in about lowr weeks, this
may be replaced by a shore spica and the patient s en
1llll'|.l'_;l‘41 to hem Hl'i:!.]ﬂ mn
order o hasten the recon
strvction ol the articulation
I o lunctional adaptation
ol the linnb 1o the new con
divions, When werght man
he bhorne without  discom
Lo, the support s removed
and musculir control s e
estabhished  In ‘».'fa.\[t'll'l'.llil
CACTCISCS,

Pwthor's Comiment, 1 he
transplantation ol the at
Gichment ol the prochan
terie muscles downward on
the lemorval shalt does not
vestore  the Iﬂnhi“l”:i{'”l Fre, 27, Relationship ol veconstruoned

function ol these muscles. neck 1o weight-bearvime, Note e
quate leverage allorded abducior mus

Nornallv, they act upon a R
lever composed ol the head

and neck ol the femur, T1 this lever is shortened by the loss ol
the head and neck the etheirencey ol these muscles is very much
diminished, resulting in a loss of abduction power and an
unstable waddling cai. The Albee reconstruction operation
restores the physiological length of the neck and makes o
possible Tor the abductor muscles o function normally.

Lllis Jones” Technigue® “With the patient Iving on the
sound side on a fractare table and with the mjured leg unde
the control of an assistant, a G mch, stvaizght, external Laneen-
beck moision s made, extendime Trom the ilae crest down
watd over the trochanter Literally alone the shalt ol the

! olemes, B Drowhtevis 1|.|||=~F||.|||I:.|1iu|| v the treatment ol bractores ol
the neck of the Temere. o fowe O Jotnd Suvse, 10 250, 1agpse



70 DISEASES OF THE HIP

e toa pomnt 5 inches below the trochanter, With a motor
saw or osteotome a bone gralt, g inches in length, 14 inch
i width, and 54 meh i thickness, and including the longi
tudimal mnd-thivd of the trochanter. s removed Trom the
external Lueral surface ol the femur. The removal ol the
oralt allords an excellent view ol the Temoral neck and tall
exposure ol the racture. The fracture is reduced by lever
ace and 11Iil1IE[Hl|;Ilit=]I. A drill hole s passed, as i the Albee
method, through the vrochanter and neck o the head ol
the Temur, the length ol the drll hole having been pre
viously estimated Trom a roentgenogram ol the opposite nor
mal hip jomt. The bone gralt is shaped, the periosteum re
moved, and the oralt is dviven with its vrochanteric end
outward mto the bed prepared. The wound is closed i the
uswal manner. The patient is tirmed on his back recambent
on a sacral vest and a double plaster spica s applied i the
required amount ol abduction and internal rotation,

“The advantace ol this method is that throuzh a siele
mcision the bone gralt is obtained as part ol the operative
approach to the hip jomt Also, the removal ol the mid-
thivd ol the trochanter as part ol the bone gralt Tully ex-
poses the entive neck and avoids "blind pegging.” since with
[ull exposure ol the entire length ol the Iragments, the angle
and length ol the deill hole is very casily determimed.

“The vrochanteric hone gralt is mainly composed ol spongy
bone, the lacunae ol which arve hlled with hematopoietic
tissue, extremely Lavorable to carly vascalarization. The eralt
consists ol barely sulhcient cortical bone to mamtan hom
imternal hxation ol the bactare, The envivonment ol the
bhone gralt is hiule changed by transplantation, since the
operation consists ol transposing the trochanteric gralt mto
a recipient bed ol cancellous bone ol which the grabe isell
is mainly composed. This is i distinet contrast to the dense
cortical structure ol a ubial bone gralt, composed almost
cntirely ol compact hone, made up ol a strong thick Tenne

work with small connective tissue spaces which do not con
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tin hematopotetic tissue, and s not so veadily vass tlavized.
\so. o the use ol a ubial gvalt oplnted o the Femonal
neck., we have noted moa o stady ol voenteenograns a much
slower adapration ol the dense contical hone 1o the spongy
hed, as indicated by tondy trabeculization,

“We have not lound it necessary 1o dowel the eralt. 1 he
use ol this vather oblong avalt i a o round hole msures a snuag
hi. turther contributing to liome bxation. We cmplov a5y
mch dvall hole o veceive a gralt approximely 15 inch in
width and 5 mch in thickness, the gralt being composed
ol cortical bone, approximately 1y inch 1o 3¢ inch i thick
ness. and 15 meh ol cancellous bone, The cmeellous bhone
is suthciently vieldimg to permit fiom mmpaction into the bed.
| he average length ol the bone gralt emploved is 215 inches.

“1he vrochanterie delect made by vemoving the crale lrom
the external aspect ol the Temur is hivmly vepaived at the end
ol cight weeks as in the healing ol a perttrochanterie fra
tre. Noomuscle attachments arve disturbed and the Laterval
contours ol the trochanter arve nor alteved.”

Lithor's Comment. 1t is 1oo early o determime the orae
value ol this method, My reaction. hased upon an madequate
experience with the operation, however, is that the approach
e thin subjects is undoubredly o Bovorable one. Inostout sub
jects T have found in one instance thar it produced a0 very
deep wound. and in that case T would have L preferred
the anterior Smith-Petersen approach. To be sure the gralt
contans a Lavee comount ol cancellous bone: but by the same
token, however, its strength is proportionately fatally di-
minished, From a very extensive experience in the use ol
the peg i bothe fresh and unanited hractures, T have been
npressed with the value of the strength ol the eralt. The

reacdhmess ol the vascalavizauon ol the compact hone content

ol agralt when accurately implanted by automatic s aping
clectnical tools, however, has been underestimated, and thos
lrom this standpoint, the cancellous natarve of Jones™ grali

loses its stenihicanee,
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Irtifrcral Lo paction, 11 there is any virtue m artitheial
paction it is undoubtedly along the same Tines as that of the
autogenous bone-grale peg. but to an infimitely lesser degree,
namely, it so enmeshes the cancellous bone ol one hagment
into the other thae if this enmeshment is not disturbed, blood
vessels will spring across from one Iragment to the other.
I'his 1s the hrse essential step toward wmon. Unlortunately,
this enmeshing contact is most difhcult o ataim, and there
is ercat daneer ol the very Himsy enmeshment giving way.
This has been impressed upon me by the accumulation ol
expertence. Artthcial impacton should alwavs lollow the
insertion ol the bone-gralt peg. The mmobilization ol the
peg thus insures the permanency ol the cancellous bone
contact.

My method of accomplishing mmpaction is somewhat dif-
ferent from that ol Cotton.® T use a large wooden mallet
with the tip end ol the handle sawed off at vight angles o
its shalt, leaving a pline surlace ol considerable size. This
cnd ol the handle as placed against the outer surlace ol the
trochanter just below the peg while the head end ol the
mallet 1s struck with something heavy, preferably a samdbag
(Fig. 8, B). Such a dead massive blow sets the upper end ol
the lower Tracment of the lemuar i moton and thus aceen
tuates the impact ol one ractured sulace against the other,

DISCUSSTON

Santos T builds up a very strong argument lor the use ol
the autogenous bone-gralt peg. He made a carvetul study ol
the changes in the Temoval heads g cases alter complete
imtracapsular hracture ol the neck ol the femur. He Tound
that the lile of the proximal Tragment depended on the ci
culation through the hoamentum teres. The vessels o the
licamentum teres were more abundant in voung persons,

* Cotton, F. . Avtilicial impaction in hip Dactoees, Suvg. Gynee, €00sd, 15
FO7. 2T,
Faantos, | V. Changes i the head ol the Temor atter complere inteacap

st Teacture ol the ook, drede, Sire,, a2 f7un B
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but were madequate ine many elderly: persons, Bony union
ocourred i most cases i which the head remamed alive,
and there was adequate reducoion and hixaton, Fyen m the
presence ol necrosis ol the proxiumal Tragment, union e
take place with ethaient yeducton or mpaction Tollowed by
mmobilization. Wereht-bearving should he avorded antil e
|:.,|i1 ol the ractne I ull]ll}ll.'ll'ti_ I he Il.‘FI].il cient ol I|'Il'
1|:',3.;E home ook i]l.u ¢ FE ill'\.'lhinll ol newly Tormed Iiv-.lli.'
brom the round haament and by vasculivization through ad
hesions lormed between the capsule and the croded surlace
ol the hracture.

[ he head of the Temme may underco necrosis alter com-
plete muacapsular racture of the neck of the Temur i spite
ol the presence ol the ligamentum teres. Secondary vasculan
sation may or may not occar. o some cases the blood-supply
may penetrate the spongiosa through the fovea by way ol
the round heament or throueh adhesions along the surface

ol the croded neck or arvcnlar corolace, When this occurs,
considerable parts ol the femoral head may be preserved and
active bone regeneration mav lollow. It the necrote head
bails 1o obtain a secondinry blood-supply Trom the  liga
mentum teres. simple destruction and fragmentation ol the
articular cavtlaze and bone vesule, I connective tissue exe
tends rom the heamentum teves mto the eroded head, there
1s replacement ol cartilage and bone about the fovea with
absorption of the deep Laver ol articular cartilage., the process
CONLINMUING 1O regeneration.,

When bony union oceurs i spite ol necrosis ol the head,
it s hrought about by new bone coming from the distal Trag
ment. When the head ol the lemuar vencans alive alwer the
Iracture and the Tragments arve i good position. bony union
ol the Iracture will occur in the majority ol cases. It has been
observed that m umions secured by the use ol the bone evalt,
there s much Tess tendency o attening and mushrooming
ol the head which is undoubredIy due to the more complete

vascularization ol the paart.
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1 here are lour naun causes ol non-union:

1o Displacement ol hragmenis;

2, Excessive mobility of Tragments;

3. Necrosis ol the head ol the Temun: and

[- Neorosis and erosion ol the neck Tragments,

1 he maost mnportant factors in obtaining bony union are
exact redoction and hxation ol braoments. Necrosis ol the
head s an important cause ol non-union. When the civcula
tion ol the head is completely mterrupted and the entire
stracture dies, any callus that is formed Tov the vepain ol
the Tracture must come rom the distal Tragment. Union
between a complerely necrotie head and a Tiving distal rag-
ment is more dhitheult o obtam than union between two
livinge Tracments.

Sull Turther reasons for using an autogenous peg are
pomnted out by Freund . who examined nime hactares ol

ad occurred
brom three to nine vears previously, From a carelul study ol

the neck of the Temur in old persons which

2049 sections he came to the |{|]]l}\\'illg conclusions:
Preservation ol the vascular connections (roundd Iij,;.'mn'nl.
cervical pertosteum. newly formed strands) 1s ol great -
portance i the hie ol the head ol the temur. Il these con-
nections are entirely imterrupted, the marrow and SpPOZiosa
become necrotic alter phagocyvtes from the reticulum ol the
marrow have mitiated decomposition ol the dead Fatty tissues
and have themselves died ofl. The importance ol the round
Lieament s stll very much underestimared. While 1o s true
that the marrow tissues and spongiosa may sometimes be
come necrotic when this ligament alone is preserved, i other
Imstances is preservation may entively prevent necrosis, Later,
by wayv ol this ligament, necrotic tissues arve removed and
cradually veplaced by newly formed mamrow and spongiosa

to the Iracture surlaces with the lormation of a nearthrosis.

* Frewmal, . Uclwr «lic :tLlLlthuiiiwtiu"ll Lorsaenue 1 |[lH'|IL:I|rl THIS I

sehenbelldstba vecben, Torefooie™s b ki, 1. .ll’“'"'l"' fomel., o==

| 1 il
77+ 525 1930,
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Vso when vemmants ol the |={'1i11\l{'llrll ol the temoral neck
are preserved and when conne tine stands between bractored
fracments e lormed, vegcencrattion procecds hrom the s

Lwces o the nearthrosis,

9, TRANSTROCHANTERIC FrRACTURES OF THE Frvuer

-

(e ol the most imteresting contrasts in the held ol bhone
aned Joimt sureery s the munked ditlevence me the healing ol
transcervical hractures ol the neck ol the Temuar and trans
trochanterie bractures. Althoueh these transtrochanterie e
tres occur only anomceh Laterval to the neck, solid bony union
tollowime closed reduction occurs e about go per cent. 1 he
reason lor this apparent inconsistency s evident when e s
remembered that bone vepair s i divect velationship to the
bloodsupply ol the Tragments. The vochanteric region ol
the Temur recerves an unusually profuse blood-supply from
the muscles which surround e and Tor this veason. il veduo
tion is accurately done and a good position of the fragments
namtined. wmon pracucally alwavs occurs, The Whitman
reduction and a double plaster-ol-Paris spica are used. At
the end ol ecight weeks the cast is removed and il roent
genograms show an adequate amount ol callus, the patiem
is allowed 1o ser o ol bed and begin cantious weighi

hearine,

4. FRACTURES OF THE ACETABULUAI

T hese fractires ave wsually the result of Toree applied di-
rectly to the greater trochanter acting in the direction ol the
neck ol the femur, The diagnosis, differentiating this condi
ton hrom hactire ol the neck of the Temur and dislocation
ol the hipois made by means ol the voentgenogram. The lines
ol hacture nmiav he i.nllhl]l'{l l'ItlIIIl"'k tey the .'i:i.'l;I|JI.I|ElII'|., (R
may - extend o the acetabulum brom the sirrounding
pelvie hones. The treatment of this tvpe ol mjpy, with
out displacement ol the tlemoral head, consists ol immmaobili

sation ol the ||i|r i the Whitman Juhili!lll lor o |:l‘1i|:||
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ol six weeks alter which unrvestricted weight-hearing s per
e,

Fractures ol the acetabulum with penetration ol the head
ol the femur through it into the pelvie cavity present amore
difhicult problem. The head ol the temur locks behind the
acetabular vim i such a way as to make reduction by dirvect
traction impossible. In order 1o pull the head ol the femur
out ol the [H'.‘l'hit Cavity, It ois NCCessary o excert Lraction in
the direction ol the plane ol the neck of the femur. Under
ceneral anesthesia with the patient on the Albee fracture
table., moderate traction is made on both leet o pull the
head ol the lemur down o the center of the perloration
through the Hloor ol the acetabulum. The pelvie ends of the
traction arms to which the feet are attached are displaced
laterally as L as possible. Both legs are then abducted o
their physiological Timits. By this maneuver, traction is ex-
erted along the plane ol the neck and the head ol the lemur
is withdrawn from s intrapelvic position.

A double plaster-of-Paris spica cast is applied which re-
mains on for cight weeks. Cautious weight-bearing i1s then
started.

The end results in ractures of the acetabulum vary with
the severity ol the injury. Most ol the cases ol simple hssure
hracture have pracucally no restdlual disabilivy, Osteoarthriiie
changes ITrequently develop lollowing the more severe crush
ing Iractures ol the acetabulum. Occasionally, these changes
become so marked that an arthrodesis ol the hip is necessary
lor the rehiel ol pain.
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DISLOCATIONS

CoNGENTTAL DUstocAaTioN

Defonition, Congenital dislocation ol the hip consists ol a
partial o complete displacement ol the head ol the Tennn
Lrom the acetabulum. probably due 1o concenttal mallorm:
tion ol the parts entevimg into the lormation ol the hip joint.,

History, Although congenital dislocation ol the hip was
known to the ancients, the history ol s oreatment dates
hrom Dupuvtoren's description ol s pathological anatonmny
in iNzh,

Freguenoy and Occnrrence. 1o is the commonest and maost

inportant ol congenital dislocations and constitutes about
to 2 per cent ol all n]l||n}u.‘t|lu' conditons.

About 88 per cent ol the cases ocour i givls, Hervedity s
a marked Lctor, There s frequenthy a history ol alcoholism
(particulioly one the maernal sidey and ol heveditary svphilis,

Scaghietnn * states that congenital dislocation ol the hip s
more hrequent i Farope than i Amervica and in the low-
Lineds tham e mountimons regions, In the province ol
Bolocna, Dialv, there s an averaze ol 2 such dislocations to
cvery Looo imbabiants, bhae i some districts there are more
than 5 and m one communiy the average is a3, Congenital
dislocation of 1he }'u;.r conslifiles T35 ’J'H'J cent of all con
cenital deformties, Teis pumes as lrequent as club-toot, the
imcidence ol which is o8 per cent, and 28 times as lrequent

as torticollis, the imcidence ol which is 2.65 per cent,

Poacaclienrn, OF, N olieostastioal stoedy ol cgises al !IIII',:I'HiI.Il chisbovc i tomnn aol

1ha |I.||J_ Fodevnad, Afod, Spra,, =l 17, e,

=

i
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PATHOM AMAA0AL ANATOMY

L. Acetabulim. The acetabular cavity is ervadually ob
Litevated by Lolare ol development ol s vime and thicken
me and elevanon ol s Hoov, The loss ol depth is more vapid
than decrease ol its diometer. The normally rounded shape
becomes converted mto a trangular depression with is apex
i hront and below, ats base above and behind. The Hoor is
thickened by a hypertrophy, which can be appreciated on
the pelvie surlace ol the ihham by means ol vectal examina
tton. The rim s most dehicient above and behined. In the
rocntgenogram the external surlace ol the tham and the Hom
ol the acetabulum are nearly ina straneht line, istead ol the
vight-angled projection at the upper part ol the acetabulum.
The contents of the shallow acetabular cavity consist ol an
overgrowth ol cartilage, the vemans ol the lieamentoum teres,
and the Haversian gland, covered by the anterior portion ol
the capsule ol the hip more or less adherent o the floor,
The acetabular contents just enumerated are vepresented by
roentzenography as a wide, light band between the pelvis
andd the vemmants ol the lemoral head.,

Formation of a New Acetabulim. A tvae new joint does
not form beneath the displaced femoral head. There is
formed mervely a depression Tined with periosteunm, worn
away on the outer surlace of the thiam, and moae the femoral
head vests more or less insecurely, with a fold ol the capsule
mtervenme beiween the bones.

o, Head of Fearnr, From a clinical stndpoimt. the head
ol the Temuar is ol more importance than the acetabulum,
Bad distortion ol the Temoral head venders non-operative
treatment almost mmpossible. The head ol the femur no
mally transmits the body-weight and acts as a pivor on which
the movements ol the hip take place. In coneenital disloca
tion, the body is horne by the tension ol the solt parts be
tween the trochanter and the pelvis, the head becoming the

short arm ol 2 two-armed lever.
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)

| he |r.,1[|1|1|1rg|i;_q| 1!1.1“-_"1.'\ e .IIILIFIII'il 1 he head becomes
comtcal, the neck short, smd the uppe ciel ol the Tenmn
,|||u]+||in] and smialler. The vsual condhitions lound oe a

i, 25 Donhle comaenital dislocation ol hips, (From Alhee’s “(nthopedie ol
Roeconstrmetion Sureers.” Sanneders,)

sl atvoplied head, Tnened on s median and posterion
aspects: a short anteverted neck with its angle dimimished i
a position ol coxa vara or coxa valga. T he atrophy mav be so
extreme that the head s absent. Flattening of the head is
due to attriton on the il (Figs, 280 200 TE the head rests
Cdead™ onthe pelvis, it hecomes butter-shaped or, 1o quote
Lovensz, ike “a much used hammer whose sirikime surlace
becomes sppead out and tined ap arownd the vest ol the
head.”

g Neok of the Fewmnr, The neck is shovtened, depressed,
anel anteverted. The shovtening is sometimes sooereat that
the head seems to be applied divectdy 1o the upper end ol the

shalt, This, ol course, means a shortemme ol the Tanb.



80 DISEASES OF THE HIP

Ihe condition ol anteversion is ol extreme HIportanee.
'he novmal angle between the axis ol the neck and the trans-
verse axis ol the condyles is 12 degrees. In this condition it

Fuc 2. Unilireral congenital disloacition ol h'iE:_ (Fromm A hee's -'[hlllnfu,'lli.l
] Reconstroctiomn Smeers . sannders)

mav be increased 1o go degrees, although usually only 1o
about 5 degrees (Fig. g0) and s due 1o anteversion ol the
neck, which seems 1o come ofl divectly i fvone of the shalt.
Torsion ol the shalt may also exist, The practical apphica
tion ol this phenomenon s, that 1o bring the head ol the

femur completely within the acetabulum, the thigh must be
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rotated mward, i these cases, until the |r.|t:~||.1 lowaks dlivect Iy

and entirely e,

{. Peluis: Vonormalines ol the Eu'hix Il{'lll‘lltl Lo

L”“f] axts netk.

Lo
d"
Ll
i
Transverse
. axis mnr:.i.'ﬂlc&.
P, wn, Dwist ol neck in coneenttally dislocated Temnr, looking Tooim above

oo, cbrome Braadbond o Dasmerr’s = Dreatise on H|1h15|H'!|I= Sureeiy,”

Woinml

whether the dislocation s unilateral or bilateral, and upon
the position ol the head of the Temur,

(e Deible Densal Distocation: The delormity s svimmet
vical. The pelvis s tilted Torward, the plane ol the mler mak-
mg an angle ol go dearces tmstead ol the usual 5 degrees)
with the hovicon (Figs. g1, 2250 The normal Tumbosacral
lovdosis is increased, the sacrom beie thed onr and ereay
curved. The inmomimate bones lie move vertcally, the ihiac
crests bemme neaver woccether and  the ischial taberosities
everted The whole mnominate bone is small and atrophied.

by Unilateval Dislocation: "The pelvis has a lateral in
clination. the shape ol the pelvie inlet being obliguely ovoid.

5 Soft Parts. (ay Capsnle: "The capsule s stretched and
dhistended. covering the head Tike o hood. Tt assumes an houn-
cliass contraction ol voving deeree between the head ol the
levme and the i on account ol compression by the
Hiopsoas tendon which crosses the capsule: the round hiaa
ment passes through the constriction. The arcatest obstacle
to veduction s oflered by the stronge internal part ol the
capsule which as stvetched vighily across the entrance ol the

acetabulum Brom s posterion aspect: the aperture Teading
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Lvonn the :!le:'||1|¢-|| t.llr\lill:' Loy the e .rn'l.||3t|]||r:|| iy he
merely a o small bhuttonhole, Oceastomally the antevion Jrant

II'| 1|H' t.lfhllh' }lll'llil"ﬁ 'n'-il|| Ifu' sl Lissues ol |J|L- Hevenr ol I:u'

. g1 [awmelosis o clomahle 1-:|||_:-:|||:.|| chislosecantiom ol Duge. (Feewn Jowres ol
| amvicll s 'l]||i||||:||'l!|1 R IIEL A B Wl
I 1d. ] "',pn,||||_',||r|-_-‘ il [ e witly |-:x||:|||||'||||' ol treschizinners ne ol

comeenibal dslocaition. (From Jones and Loven's “Cwthopedie Soreery,” Wood

acctabulum. In elfect, the capsule becomes a suspensory liga
ment, undereoing hyvpertrophy particularly ac s anterion
and lower |u|!IiH|1.

([} f.'-_;.rua.':'.l.l-'.'ru.l I eves, 1 he vonnd |i,_t.ll1|1'|]| 15 extremels
attenuated or altogether wantmg, Te s usually present up o
the thivd vear ol the dislocation, bt ||i-.|i1[n'.|t- alter the
lourth vear.

v, Muscles, Abnornzdny ol the muscles hetween the Temm
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andd pelvis s the chiel canse of Lilure to get the head oppo
site the acetabulum and s the neon hoodbance o s veten
ton thoere.

Lorens divides these muscles o three groups, oz the
pelvicruval groups. pelvitrochanteric, and pelvitemaoral.

ety Pelivernral Corenfo, I his :11[|I|Ili'«-l."-| the  haanstrines,
aracthis, pelvic porton ol the vectuas e VIS, S Lo s, Lensol
vaginae temoris, and most ol the adductor muscles, They all
vun in the same asis as the temore. When the lemore s shon
cncd. they contract to tithe up the slack, They present the
most formidable obstacle o redoction, which olten canneon
he overcome except by division ol the adductors and ham
strings, prelimminary to operation. and by the preoperative
application ol weight extension lor some weeks,

(by Peliitvochanterie Growf. The superhicial set ol these
muscles includes the glucei: the deep set. the obturators,
quachatus femovis, and the psoas tendon. Al show manrked
Luncuonal meompeteney, especially the gluter: this s demon
strable climcally by the patient’s inability 1o steady the palsy
when standing on the alfected leg: the pelvis droops (Tren
delenburg’s sign. and incompetency ol these muscles is the
cause ol the tvpical waddling gait. The opposite condition
exists inocoxa vara, o which the patient stnding on the
allected lew ranses the pelvis on the sound side.

Hhe Ghatens Maximns, On account ol the shortenine ol
the Timb. the hibers ol this muascle vun more hovizontally
than normal, which changes the divection ol the Told of the
buttock. The elevated vrochamter major projects above the
upper border ol the alutens masnnus and s more veadily
lele beneath the skin, The ischial tuberosities e morve ol
less uncovered by s lower hbers.

The psoas tendon s displaced omtward and winds outward
and bhackwind. compressing the capsule. The pelvis really
vests 1t as i oasshing, the tendon acting as a suspensory liga
ment ol the hodyawereht and draceie the b spine Lo

watel, O account ol s outw:nd ||i'~.|1|.|1 crnent, i oceastonally
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creates an opening lor a craval hernia (not a femoral hernia
through the normal femoral ving) beneath Poupart’s liga
ment. Inopen operations it s the greatest obstacle to repo-
sitton ol the head in the acetabulum, and is recognized as a
ticht band beneath the head.

(¢} Pelvifemoral Group. The lower part ol the adductor
magnus and the adductor Tongus are particularly shortened.

Suwumntary of Muscular Anomalies, The oveatest obstacles
against reduction are the muscles arising from the pelvis and
mserted below the miuddle ol the temur, vz, the hamstrings,
rectus, tensor vagimae lemonis, and the major poruon ol the
adductors, the pelvicrural group. Reliel can, however, be ob-
tained 1l necessary by tenotomy, wiz, (a) at the inner side ol
the thigh, just below the symphysis pubis: () at the outer
stdde ol the thigh, just below the antervior superior spine; and
(¢) at the mner side ol the knee lor the adductor magnus
anel mmer hamstrines,

Varieties of the Distocation. "The usual position of the dis-
placed Temoral head s wpward and  backward onto the
dovsum ilit. Another, less Trequent, location ol the head is
anterior at the pomt beneath the anterior superior spines.
Further classiheation ol Ej{}hiliilll.‘s is of no practical value, as
in all ol them the primary displacement s probably upward
and backward onto the dovsum 1,

The dislocation mav be complete or tneom plete. 1he
latter. in which the head s not entively our ol the acetab
ulum, ts only a step in the process.

This dislocation may be wnilateral ov bilateral. Te ocears
on both sides in 2 10 39 per cent ol the cases; on one side
only, in 61 to 71 per cent and ol these about 53 per cent
occur on the right, and about (6 per cent on the lelt, side.

T Gy

Many theories have been advanced o account lor the dis
location, the generally accepted one bemg the develop

mental theory,
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1. Developmental T heory. [Tis s based on the assump
tion that the acetabulum s not primanily a0 socker but s
formed by a growth of peloi carftlage wf and wround the
head of the femr, and that i congenital dislocation the
crowth ol the acetabulan cartlage Lails to keep pace with the
crowth ol the temoval head, Inosupport of this theory, the
lollowing data are presented:

() The marked heveditary Tactor,

(b Dransmission through both male and Tenmale parvents,
and ocourrence i collaterals.

o Girls are more hrequently allecred than bovs, becaase
carlyv developmental errors are more common in the more
primivve lemale tvpe.

(el ) The mcrdence ol co-existing anonlies,

() Dialateral mvolvement.

(/1 Occurrence i other members of the same Lonnily,

o, Mechamical Theory, T as argued by some that prolonged
imtauterine flexton, especially Hexion and adduction, causes
stretching ol the capsule ol the hip-jomt, behind and below,
and canses the head ol the Temun o dhistend 1, Exagecration
ol the normal mtrauterine exion ol the fetal ovoud 1s pro
duced by oligohydvamnios,  muluple  pregnancy,  hydro
cephalus, ete.

Other evidences ol abnormal muauwerme lorces are con-
cendtal cenu recurvatum, conzenital cub-loot, et

Addinonal theories, less plausible and hence less generally
accepted, ave:

. dntranderine tranma,

. Bt travnea.

5. Muscnlar contraction due 1o a central nervous

G, Pavalysis of antevior poliomyelilis.

LS NI

CLINICAL FEATURES

1 he three Teading chimical phenomena ol congenital dis
location ol the hap e the chiacteristic gait, Tumbar lordosis,

and the specthe delorminy,
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1. Gened. The cant in bilaeeral dislocation has been vari
ously described as a “duck-hike waddle,” “satlov’'s e, ene.,
but baflles adequate description. In unilateral dislocation n
1s o limp or a lurch towand the allected side. This abnormal
satt 1s due o Tuncoonal disability of the eluteal muscles,
shortening ol the femur and displacement ol its head, com-
bined with Tumbar lordosts and abnormal lateral mobility
ol the Tumbar spine.

o, Lovdovs, Abnormal Tumbar lordosis s more nuocked
bilateral than m o unilateral dislocations, and is accompanied
by a corresponding protrasion ol the abdomen.

a. Deformity. (a)y Unilateval  Defornaty, The  distance
[rom the antevior superior spine to the tip of the immer mal-
leolus s shortened. The areat trochanter lies above Nélaton's
lime and s promment. The gluteal Told s divected upward,
due to the stretchime ol the skin over the ereat trochanter
and the altered divection ol the gluteal hibers.

(by Bilaterval Deformedy. The lower lnmbs appear too short
[or the body, the disproportion in length ol the thigh as re
oards the lower leg being the more marked. The permeal
space s increased, that is, the thighs are far apart at then
upper extremities, the trochanters are promiment. the but
tocks broad and Hat, and the ischial taberosities uncovered
by the glutens maximus,

IEALNUMS]S

Actual Diagnosis. X limp ov waddle accompanying a child’s
st antempt to walk and without pame: history ol traoma,
or antecedent discase olfers proma facie evidence ol congenital
dislocation ol the |1i]1. It then devolves Lo the strecon to
determime whether the head ol the Temur s out ol the acetab
ular cavity and, il so, what is s location.

Putti * stresses the importance ol carly roentgen-ray signs

in the diagnosis ol congenital dislocations and veports the re

e VL Analvses ol e FOCTILSCTE Sy o trizad o |J|.-lji-.|“1_||i“|1 szl es.
Trteriael, Dimg, "'\.l.';_:: R

70 252, 1053
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ailts of studies which he made ol voentgenogiams ol noral

inbants and mbants developmg dislocations i an attempt 1o

discover siens ol inwhxhu.llinl‘l states. He states that o e

dislocation 15 o ]}:m'mi.ll
complete dislocation ol
must be treated as sach,
I he  lollowing  diagnosti
signs were noted:

1. Abnormal HtlHlIlIil'\ ol

-
the rool ol the acetabulum s

m roenteenostans ol
Fands lroam twelve hours 1o
cieht davs ol age, While the
importance ol the degree o
obliquiny is relative, i seems
that the more obligue the
line ol the rool. the ercate
IlH.' Iil\i.'li.]“““l l‘l {11'\]‘“. al
tion. Fhe greater hreguency
ol the more oblique rool in
the temale s o accord with
the creater mordence ol con
aenital dislocation m the le
male. The changes described
may be noted ae bith,

2. Revndation ol the ap
pearance and hyvpoplasia ol
the lemonal k'ili|l|]\‘hi\. I Tvese
siens iy be detected only
alter broam three o foar
manths of hife.

Gt

Fae, as. Congental  dislocation ol
ITER sl iy |L.|||r.||ii|il‘- o aeetabailinm
i absenee of head, s diagngestie bea
ture ol considerble mportance. (From
Mbee's “Onthopedic and Reconstg
Loy Sureery, Saunders,)

f.ruh'f‘afr'h' o Parvtial Distocateon, This |:Hi1|l can be elle

tually determimed by rocmgenography, The novmally placed

teroral head Ties inthe groim below Poupart’s Higament and

s crossed by the Temoral artery, On rocation and ihll'h‘lli[nl.

i head and vrochanter can be made out (Fig, a9y, the axis ol

o
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rotation ol the femur comes hallway between these two
points i congenital dislocation: il coxa vara or an allied
condition exists, the axis ol rotation is at the center ol the
lemoral head. Clinically, the question can be answered by
rotation ol the Timb accompanied by carelul palpation. It
is to be noted that the movements described by the Temoral
head in congenital dislocation ave in a divection opposite
those ol the corresponding loot. As a rule, if the trochanter
lies below Nélaton's Tine, the head is in the acetabulum.

Fretherg ® states that in the early diagnosis ol congenital
dislocation ol the hip, the obvious, visible abnormalities play
the most important roles. Asymmetrical skin folds in the
thigh are most trequently overlooked. I the creases on the
mesial aspect of the thigh are deeper on one side than on
the other, some explanation must be sought. Realizing that
at bivth and during early ilaney there has been no com-
pensation for the shortening ol the distance from the pelvis
o the knee, which exists if the hip is dislocated, the solt
tissues, skin and muscles, must fold or crease. After the child
is two vears ol age, these solt tissue lolds are less prominent
because the skin and muscles compensate by shortening. In
hilateral dislocations ol the hip, no asymmetry of skin folds
is seen but abnormally deep lolds on both sides may be noted.

Second in importance in the early diagnostic signs is ever
ston or external rotation ol the attected les, I this external
rotation of the leg is noted, and abduction is attempted pas
sively, 1t will be found that this moton s markedly hmiced,
A normal child’s leg will abduct passively from 7o 1o So
dearees. I abduction is limited 1o jo or 50 degrees, some
explanation should be sought.

Most deceptive ol the early signs ol dislocation is shorten
me ol the alfected leg. The actual shortening mav bhe so
shight that measurement with a tape hine is inconclusive, 11,

on the other hand, the knees e lHexed, and the |1i|:!~. are

ez, oA Faoly diigesis oud preanment ol congeninal dislocation ol
Lhe hape. fooA0 ML AL, vz S, 105
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lesed so that the Teet vest evendy on a home exaoninimeg table
an imequaliey e length ol the Tegs becomes appavent. T this
position, 1l one leg is shorter than the other, theve will be a
detmite vartation i the level ol the knees.

Position of the Head. This s usually on the dovsum il
I the head s moan anterior position, it s usually also
superior to the acetabulum. In voung subjects, “telescoping”
(hree vertical mobilityy ol the head cane be accomplished Dy

hixing the pelvis.

Paonts il
IR e AT ; FPovnts HJ‘H('H'H- i
fesembilanes

L Lioxa var, Flevatiom o trochan Neck and head non Tele
e, Mo abnormal molal

iy, X-ray.
oo Drawina (hractore Flevation of trochan- Pain on manipulation
i+l e by "-I'Il-”'-'t' e, [;-|i|. |I|| FeCeTEL Carses] T
tion ol epiphysis). in chronic, Exeernal

rotation of the Temuor,
Wwis ol rouiton ol
lemur at center ol
head, N-rav.

4. Exwreme bhowlegs. Woaddhime ean. Hip-joints normal  in
appearance and fune
LI,
- Lumbar Pords dis- - Waddling eaie. Lo Voquired. paintul dis-
LT dosis (occasionallv), case. Hip-jomis nors
nil. X-ray.
5- Psendobyperroph- - Gane and aviiade  Nooother points ol re-
ic paralysis, similar. semblimee, Hip-joints

normal. Newrolosical
tesis, Norav,
O Paralysis ol polio- Waddling gaie, Shore- - XNaav, Hip-joints - nor-
mvelitis, ness ol Tl vl Acguirved. Paral
Vsl apparent anved
disappear,

7. Pathological  dis- Flevavon ol aochan-  Xovay conclusive, Char-
Ju:.tljnll 1:!\1l'ill-x [ "l.ljllu]lll.l] I-_;.llll_ aciterisine history, \'\II"'
with destruction Lovdlosis, Laxity ol ol rotaton ol lemuar
o headd), |Ii|J-. i ocener ol trochn-

Lol
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Diflevesdial Diagnosis. " The most conlusing condition is
coxa vara. The table on page 8g mdicates the most impon
tant leatures i the diflerential diagnosis between conzenital

dhislocation ol the ]uip and other conditions.

[ Bl ER P B

Without vreatment the outlook is bad. Spontincous cure
is impossible. Delormity, lameness, and shortening vapidly
and progressively morease during the adolescent period. With
mcrease ol age and weizht, painbul muscle spasm and rigidity
occur, leading in obese patients to practical invalidism,

Julins Wolll propounded the theory, accepted almost uni
versally, that the bone develops depending on the functional
stresses placed on i Inoa congenital dislocation ol the hip

there 1s an absence ol the normal Tanctional stimulation ol
the acetabulum and the femoral head, and a delaved or patho-
logic development ensues. On this basis, the carlier the dis-
location is reduced. the less severe will the secondary bomy
abnormalities have become, and the more perlect will be
the end-results.

With treatment, the vesults vary with the method used.
Manipulative, bloodless reduction gives less than Go per cent
ol cures.

The author’s operation for deepening the acetabulum by
bhone-gralt wedge offers success in a large percentage ol cases
(even in the qo per cent ol failures by the bloodless method)
and produces a strong joint with good motion and without
pain and shortening,.

I the results of treatment ol congentital dislocation are o
bhe improved treatment should be begun at a much carher
ace than that o which it s customarily undertaken. In fact,
treatment should be becun as soon as the dienosis s made.
In Ialy * educational propaganda among geneval  practi
tioners and pavents is leading to a marked imcrease i the

e, VL Favly treatment of u|-||_~_"1-||1|:|| chislocation of the ||i|1. J. Beane ¢

forend Nutrg, vn TgE, .
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number of very voung childeen hrought Tor excomation,
I the United States the detormny s not usually detected
untl atver a chald ]H;j_;il]\ to walk: F rarvely have IJ.I|ii'I]l"1 ol
this tvpe relerved o me carlicr than two vears ol ace, al
thouzh 1 would treat them cavlier af they were hronght 1o
e, 1 do not aevee with Farbank * than veduction shoald non
he attempted bhelore eighieen months ol age. Inodealing with
very voune childven one should vremember that structures
are very debicue. and breakime the bone or stretchime the
artery or nerve unduly should be avorded. Also, nmmobiliza
tion has to be mamtained tor a longer period.

I hie normal velavionship ol the head and shalv ol the Temn
to the vertical and hovizontal plines ol the pelvis are ol i
portance when considering the methaods ol treatment for con
senital dislocation of the hap. The wdeal s veposition at the
level ol the ovtemal acetabulum with stabily and maobilie
assured. bur i as physically impossible 1o accomplish this
FCPOSILION 11 Certan resistant voung patients and inomost
olden \ilf}i{'lh.'ir

Obstacles 1o a satslactory redoction are maldevelopment
ol the acetabulum. hour-glass contraction ol the capsule. and
the shortened pelvivrochanternic muscles, Fairbank = has dis
cussed the amatomy ol congenital dislocation ol the hip hased
on astudy ol g5 museam specimens of (6 dislocated hips, as
well as upon a Livge number ol cases operated Lo per
soncillve His conclusions are most mtevesting and valuable.
e helieves that the underlving Tault in the {lt.'u'ln}ml-.'nt
ol the dislocation s primarily a0 poorly developed acetab

il

CLASSIFICATION OF CARES

For purposes ol treatment, cases ol coneenital dislocation

iy be divided o the lollowing STOU]N:

"lanbank, Coneenal dlislodiniom o 1 lwe Bijo. fogd. o Suvge, 15 280, L.

Codomma, 1" Conecmital olisloat o ol 1 e ||||; 1 delalin .,|_||.'1.|,_‘ 1. Bariee
Fodad Suvge a0 277, 132,

i
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1. Those in which it is possible cither by bloodless or open
operation o secure reduction with a stable hip.

2. Lhose o which ic s possible by closed or open methods
to reduce the hip, but which, because ol shallowness ol the
acctabulum or torsion ol the neck of the femur, will not
reniin reduced.

5. Those in which it is impossible to pull the head down
sulhciently 1o reduce the hip. In such cases a shell must be
crected on the acetabulum or, varely, one may resort to bilur
catton. In late years T have imcluded i this group cases that
lormerly 1 attempted o reduce at the cost ol considerable
travma. The unbavorable vesults m the wav ol ankvlosis o1
lmitation of motion at the hip have led me to believe that
1t is better to erect an acetabulum high on the ilinm rather
than to use so much force m reduction that one runs the
risk of subsequent ankylosis.

Infants up to two years of age. Predislocation is hecoming
more requently recognized in these voung children. The
simple abduction treatment ol Putti prevents dislocation
i these cases. Puta * states that the carly recognition and
treatment ol the condition 1s ol i||1|::n|;|||{'{‘ not only lor the
prevention ol dislocations but also because. according to the
experience ol the Rizzoli Institute, congenital preluxation
is the causative lactor in qo per cent ol cases ol arthrits de-
formans ol this joimt.

Cliledren from two to four years of age, Those children ol
about two to lour vears in whom manipulation casily re-
duces the dislocation, present such a perlect Tunctional re-
covery that it s dithcult to see how anvthing better could e
desired. The mimportant pomt as that the reduction must
be simple and ecasy ol performance. By this T omean that,
under an anesthetie, traction followed by Heston, abduction,
and rotation should be able to put the head ol the femun

back into its socket and that it coes back with a click which

*Panni, V. Statisties vesaching the vesalis of the treatment of  congenital

prefluxation of the hip. fandevaal, Hisi, Surg., s 1848, 1933,
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can be telt or actually heavd. T these cavly cases there s one
and onlyv one servious obstacle o reducoon, and that s the
111I1\llltliil1l ol 1the l.[l!l'\ll:ll'.

In childven. congental dislocation ol the hip o should
alwavs be treated e the hivst place by manipulacion unde
the cuidance ol voentegenocrams, so that the head of the bone
can be tollowed as n .Ip|:|'u:tll1n and enters the acetabulum.
As a general vule up o the age ol thrvee to lour years NN
ulation under roentgenographic guidance will effect this ve
duction. and then. il the b s Kept m an abduction plasten
for about six to nime months, permanent recovery takes place,
so that alter a Tew vears no abnovrmality can be detected i
walking, and the roentgenograms show a normal joint, or
ome with a shallow socketr.®

Cliddven [rom fonur to fowrteen years of age. In those chil
dren mowhom nanipulation, arded by an anesthetce and the
vray screen. fails 1o reduce the dislocation, open operation
is necessary. These childrven are generally aged from four o
tourteen vears. The hip is exposed by the anterior incision.
I'he capsule is cut open by a longitudinal mcision over the
femoral head. and s found that a naorrow constriction leads
into the acetabulum. The meision in the capsule 15 pro-
loneed I|I1nl:;|1 this constricton. so that the socket s fully
exposed. Teis now quite casy. by means ol manipulation aided
by Murphy's shochorn retractor, o place the head into the
socket, but it eenervally becomes evident that e is not likely
to stay i this position because ol the shallow character ol
the acetabulum, Xt thas junctore theee conrses may be
fol lowed:

1o Phe head mav simply be L{'||1 m s socker by abduction
ol the Tomb bxed i plaster-ol-Pavis, trusting to the pressure
ol the head o deepen the cavity in which it lies. This plan
should be used only in those cases where the socket is veason
ablv well Tormed. as tested by s ability 1o hold the head

when the nnb s allowed o e in the simme line as the trunk,

" I‘Ii"l Calany i~ [HII,_'J il I|L\|lr|..||i1r1| il |!'|r !|i|-, fved J I\nl.lr'_[ L |.“:|.L e,
f
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2. The next and most obvions plan consists in deepening

the acetabulum by means ol a gouge or bury so as to accom

modate the whole head, which is then pushed into the new
socket amd the capsule closed over it This closure of the cap
sule will have to be in a tansverse divection after the manner
ol a pyvloroplasty, so as to overcome the constriction and at
the same time shorten the capsule, tying the femur close o
the pelvis. This method of operation has the great merit ol
saining good security lor the jomt, and from this point ol
view it is the best treatment which is available. But, unfortu-
nately, the price paid for this security 1s the danger that the
joint will become ankvlosed. This is accounted for by the
fact that the acetabulum is robbed ol s carulage by the act
ol scooping out a new socket, while the head ol the bone,
which has been dislocated for a long time, has a very poor
cartilazimouns coverie. This leads to a close hbrous union
occurring between the bones. In the case of a unilateral dis-
location, a firm but more or less hxed hip will give a good
funcoional resule, but if the deformity 1s bilateral then the
double suff hip will give a sadly erippled condition.

a. The third available method is to leave the nataral car-
tilagimous Hoor ol the acetabulum and to vy o hold the
femoral head e place by constructing a bone-grale shell o
the upper edge ol the socket.

There 1s a growing tendency in the United States and
Crreat Britaim to favor open reduction not only when manip-
ulative reduction has Lailed, but almost as a routine, even in
the voungest children. 'The decision Tor or against open opera-
tion depends very Largely on the view held by the individual
surgeon as to the degree ol development ol the capsula
isthimus - vounz childven, and the obstructon this ofbers
to reduction. The vesults ol manipulative reduction prove
conclusively that m the vouneest children, at any rate, the
reduction is complete i the vast majority. Is it vight to
e the exua visk ol open operation on all because very oc-
castonally capsular constriction, an abnormal ligamentum
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teres. or some less obyvious Lactor prevents a stable vedu
tion beig obtaimed by manipulationz Simple open reduction
which comprises the important detals o dividing the psoas
and enlrging the isthmus, s unguestionably o uselul pro
coedure i Livorable cases. which ave vavely met with belore
the age ol Tour, thoueh more commonly alterwands.

In recent vears Galloway * has been the strongest advo
cate ol a more extended use ol open reduction m all children
ol two and a hall vears ol age. Open veduction per se has no
advantage whatsoever over the closed method, providing re
duction s complete and permanent.

The next question involves the importance ol antetorsion,
the inlluence ol this on the results, and the advisability ol
l.'mlnlinu‘ this delormiaty by osteotomy, (}|rflliull.~i chiflen
widelv, Lorenz, Bradlord, and Gill regard 1t as unimportant,
the hirst goimng so lar as to sav that s correction mav lead
to posterior subluxation. On the other hand, most writers
are not prepared o disregard 1 though they differ as to
how, when, and where 1t should be corvected. Osteotomy s
the usual method. Soutter and Lovett say antetorsion mn-
proves with weight-bearing, especially alter two or three
vears. Hibbs, Calot, and others do osteotomy in the lower
thivd of the bone, while Froehich snaps the atrophied femur
over the edge of the plaster some months alter reduction.
Krida also does a manual osteoclasis. Schede and Codivilla
use a il dviven ito the vrochanterie region 1o control the
upper hragment. As to the degree ol antetorsion demanding
correction. Bradlord and Loveu sayv go degrees antetorsion
is incompatible with normal gaie and must be corvected. Our
experience is that il hips arve reduced early, sav belorve the
fourth vear, it s vare to meet with a case which demands
osteotomy. In the older cases, which should become less and
less numerous, a degree ol antetorsion ol veal importance,

Lo, over goodegrees, s more conmmon, but sull vave. Failure

*Goalloway, H. 15 H. 1 hae o u|11'|.|li|u| bow commpecntal olislosctom ol e
||l]|-_ Sure. Covpper, (0sd ., g5 Iil-|. ITEER
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ol the upper lip ol the acetabulum 1o grow out seems a Fa
more potent lactor leading to re-dislocation than any de
lormity m the lemur,

The next problem is: Should anything be done, and il so,
what, to the adolescent with this deformity who sufters little
or no discomlort, and never complains ol veal pain? Fair-
bank has shown how lar Trom perfect were the anatomical
results alter reducton m the older cases, even though the
head ol the temur, or what was left of i, remained in the
acctabulum. Gross evosion brom absorptive arthritis was pres-
ent 1 most imstances.

A bone-gralting operation to make an upper lip ftor the
acetabulum when the femur can be brought down o the
IL'=|L|ir~fll' level, 1s the |nmt':|ut'-:.' ol cholce tor cases bevond
nine vears ol age. Unless this can be achieved with reasonable
case 1t 1s better 1o leave the head ol the temur wherve 1t s,
alter constructing a bone-eralt shell over 1t on the ilinm

e P- 120).

CLOSED REDUCTION

Techmigue of Closed Reductron, Too much emphasis 1s
placed on different stercotyped methods in “bloodless™ ve-
duction ol congenitally dislocated hips. In the treatment of
predislocation and subluxation i very voung imbants, up to
two vears ol age. the abduction method described by Puta ®
in 192q is the most satistactory, No anesthesia is used. The
lees are hxed to a vangula pillow or brace o such a way
as to hold them in extreme abducton (Fig. ). This position
is maintained until roentgenograms show suthcient deepen
ing ol the acetabulum to maimtain reduction. The period ol
treatment s usually seven to nime months, In one case one
type of manipulation will he most successtul: in another case
a quite ditlevent type. The important thing is that through-
out the manipulation the swrgeon should always follow the

o, Ve Early creatment ol congemital dislocation of the hip, f.o Bone o

foint Sure., an: b, 1095,
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trochanter ol head of the Temuar and do the necessary
amount ol adductor muscle stretchime, Gentleness and

cuvacy should he observed throughout the procedume. 1 have

al
|
L
[«
U
Fueeo . (Aier Pate.

lound the principles ol manipulation Lid down by Lorens
and Calot to be the most satishactory, On general principles
the method ol Calot is prelerable o that ol Lorens. 1 do not
acdhvocate the old method ol overstretchme and laceration ol
the muscles about the hip ov its capsule, as these structures,
il they are i tone, aid m oretaiming the head m position ale
reduction. Fach case should be jadzed on s own o meris and
sticdied as 1o the postoperative position which gives maost

stabiulity 1o the head m the acetabaloam.

r. Distocation o Cluldven Two to Threee Years of Aee

(A Undateral Dislacation. .-':f.r*f.-'u”'m.'n Measres: Prion
to manipulation anning at veduction, itis necessary to streteh
the addoctor muscles el other contracted |1l.'|i.'||1i1l_l].|!
structures by civcnmduoction ol the hip o all divections, and

by kneadime and massaze.
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Fie. g5, hneading ol adductors (on right side), allecied thigh being in

(et Thich s carvied into abdoaction alier having previously been Irl.unl
in Hlexion at an angle ol g degrees, (Aler Calot.)

Cpgie s I el g

Fie g, Fost o mancover nude by two persons: ane assistant makes taction
on allected thagh, geasping o with s two aods a0 hicede above koce, Surgeon
applies his two thombs doealy over head ol lemuor o order to pushe it imto
acctabwdloane,  (Froam LY TR "“‘Hll:lp:'l[l: anel Roeconsirnction  sareery,”

saiinilers,

LJH
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Massace of the ddductors: The pelvis s nmmohilized by
an assistant who Hexes the sound thigh upon the abdomen.

v\ sccond assistant makes taction on the extended allected

o, o=, secomd memeuver, Surecon Heses thieh v ane anele ol iy desiees,

L

el then carries e ite lorced alelucotion, T thirs movement lemunr secsaws
under thumbs ol surgeon who presses head brom below apward, redoction
Fsernre ellected o o vartabde deeree ol alwlociion, aocordhimge 1o chavacter ol

ielividoal coase, (From Albee's "l'.lll|:|:l|rt'1lii amd Reconsiruciwom Surgers )

satiiders.)

Limb, followed by abduaction and flexion to go degrees. When
the adductors stand out as a e cord at thenr point ol origin,
the operator pracuses deep kneading and massage with the
knuckles applied at the point ol tension. This prelimimary
measure alone will sometimes effect a reductnon (Fig. g5).

Manewovers of Reduction: The Temorval head s made o
follow the amatomical movements executed m the reduction
ol travmatie dislocations.,

Foost Manewvers: Flex the knee 1o go degrees and exert
chivect traction on the Hexed knee withoat abduction, addue

tion, or rotation (Fie. a6,
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() Make the vaction with one hand. and with the othes
press the head outward and inward o assist reduction.
() Two mdividuals make the nmancuver, one pulling on

Frco g5 Thivd mancover, chavacrevized by adduction amd internal rotation

added 1o flexion, Child is Taid onoies sound side: assistant grasps thigh an s
lower thivd, corvies i in flexion o go degrees, then in foreed adduaction aml
internal rotation ol go degrees. Surgeon presses with his thumbs apon head
ol Temur. which has become much more aceessible in this position ol foreed
adduction. One may lave Tow persons lor perlotming this mancuver. two
lor pushimg head ol oo and two Tor traction on koee, (Alter Calo)

the Knee, the other making divect pressure on the head of
the femur.

Second Manenver: Abduction ol the tHugh to go degrees
(no rotation) (Fig., a7).

Flex the thigh o go degrees: abduct 1 with one hand;
with the other press lrom below upward upon the head. Pro-
aressively merease the abduction.

Thivd Manewver: Adduction and nternal yolaltion 1o go
degrees. The child hes upon the sound side. An assistant
Hexes the thigh o a vight angle, adducts and internally vo-
tates to go degrees while making traction on the knee. The
operator’s two thumbs ave simultmceously placed on the head

above, pushing it toward the acetabulum. Alter the head s



Fo age Dl mcienver comtined o Assistant o kowee, onnking contimmpenns
and stvone traction ol b vaises hiomsell avadhially o ovder 1o e
|un|linl1 ol cplseduppnesen, SEprsmeaay Coprl T ennes Lis [Hrasss L s bl of Tewnr, scoonuld

asaistant shown here momebalizes pelvise Cd ey Calon,y

P AR T
(7 .

P o Phicdd mconenser oo Lodded s Thieh Beovebn cvadmalls oo ane abaluoe

Preann o o dlewrees, (Adwer Calo )

1111
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m- place. an assistant makes traction and  gradually brines
about an abduction ol go degrees (Figs. 98-j0).

Retention of the Reduction. To insure the head's remain-

Fi. 1. Chosen position, Flexion 5o degrees: alclaction ;o degrees: votation
0 devrees, (Alter Calot)

ing in its new position, mumobilization i a plaster spica ex-
tending from the umbilicus to the toes is mamtaimed for hive
to six months in two positions, each being continuous for
two and a hall to three months (Fig. 1),

(ay First Position, First Plaster: The Iu:-nfliml 15 L'\|11'L'!~L:-t'l|
by the formula 7o:70:0; which means 70 degrees flexion, 7o
degrees abduction, o degrees rotation with the leg flexed on
the thigh to go degrees. The plaster is apphied by the ordi-
nary  circular method m common use m this country
(Fig. g2). The child is Kept recumbent for two and a hall
months (Figs, 9 and gq).

Lange's Position: For cevtain cases that are difhcult to hold
in position, Lange has advised the ollowing position: Hyper
extension and abducuon ol the thigh o g5 degrees with the

knee extended: Toot rotated strongly imward; hm pressure

maintained over the trochanter by molding the plaster

ward m this recion. (ke 5.)

[}



Fw.. o, Vpplication ol plaster-ol -Paris volls ove

Windelin,

rothe stockinet and cotvon

|

Fuoo o, Long douhle plaster-ol- Paris spica Tollowing

teduction ol congenital

clislosecai iony o ||i|.,
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() Second Position, Second Plaster: The POSILION 15 €x-

pressed by the lormula a5:50:60, which, bheing translated,

means 15 degrees flexion, g0 degrees abduction, and 6o de-

Fre. . A-vans taken theough plaster a few davs alter reduction of o double
comeeniial dislocaion ol ||iJ:-~. Wisdomm ol alwavs 1|ui||:_1 this s demonstrated
iy has case by et theet Do By Jli]rh are shown to hove -|i||-]u,'1|, e lemoral
III'JHI i‘- -'Irﬂn L .'I{l'l..l!l“ll”” illlll |.I|l_' l”fl{'l I]l'l!n'ﬁ. r" =104 Il Lilsl'™ Il it 'i"\ II“_]III[
that the hips will not stay in place, an open operation and the author's hone-
vralt comstruction ol an acetabubo vime is the operation ol choice. (From
Vibee's “Orvthopedic amd Reconstrunction Surgery,” Saunders,)
arees internal rotation. Reduce the lexion and abduction of
the primary position very gradually unul the Timb is almost
straight upon the operating table. While traction is made on
the foot, manipulate the upper thigh unul internal rotation
exists to such a degree that the patellais divected toward the
sound Tmb. "The plaster spica is applied as in the fivst posi-
tion and is retamed Tor two and a halt months.

Treatinent after Final Remooal of Plaster. Alver remov-
ing the last spica, recambeney is enjoined for two 1o three

weeks, with danly Triction and massage ol the limb, At the
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end of hive weeks, the patient may et up on s leet, walkimg
at list by holdime onto o chaie or tables At the end ol seven

to ten davs, it this manner, he s allowed o walk with the

T -
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| T 15 Ill.rlll'|i4ll l!'!ll\.ll'ilﬂl: forr camtre Loenn amme i"'- ol IPIPII'_:I."II LR III.IL{' ill

terimal vatation of the knee ol e han e dlecrees, (v bter Calon .y

assistance ol a compamion: and three 1o lour weeks later,
with the aid ol two canes hut sull assisted by a0 companion;
alter having been two or three months upon his teet, e may
be allowed o walk without support of any Kind.

One vear alrer mal vemoval ol the plaster spica, the patient
should walk normally, without Tmp b the reduction is si
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cesstul and theve is no severe bony mallormation. Massage
should he administered at frequent intervals.

(B) Bilateral Distocation. The same preliminary stretching
aned the same mancuvers are :IF:imlitﬂ as outhimed above fon
unilateral dislocation. Both sides should be reduced at one
sitting il possible. It the shock ol the st reduction shows
untoward effects, the patient should be given a rest ol seven
to ten days before the second hip is treated. Both hips are
mmobilized as outlined Tor unilateral dislocation, and the
subsequent treatment is the same.

2. Distocations tn Childrven Froe to Six Years af Age and More

Unitlateval - Dislocation.  Preoperative Treatiment. 1t s
necessary to overcome three obstacles belore attempting re-
duction, mz., (a) elevation ol the head of the femur above
Ncélaton's Time: (b)) the contraction of the capsule; and (¢) the
partial occlusion of the acetabulum by the capsule.

() and (¢) may be overcome by the maneuvers described
under the treatment ol cases two to three vears old.

Llevation of the Trochanter. Manipulate, stretch and mas-
sage the periarticular structures, and bring the thigh in the
plane ol the pelvis in abduction, and attempt reduction after
the methods detatled above. IF attempts to put the head in
the acetabulum are unsuccesstul. pur the child to bed and
apply continuous heavy extension to the limb by adhesive
straps, weights and pulley for ten days to two weeks, when
another attempt at reduction is made, with thorough stretch-
ing ol the shortened structurves about the hip. IF again un-
successlul, repeat the extension lor ten days to two weeks.
IF alter three such attempts at veduction the femorval head
Lails to enter the acetabulum, then an open operation is indi
cated,

Davis Method ® "The method described by Go Go Davis
may be divided mto the lollowing steps:

" Dickson, FooLL The Davis method o closed redoction ol coneenital dis
location ol the hip, [, Bone & fornl Surg., 50 853, 1925,
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v The child, under anesthesta, is placed e a prone posi
ton on a well-padded table.

o, The hip on the allecred side is acutely Hexed with the
knee bent until the knee lies azamst the side ol the chest
4 position ol acute axillary flexion. This brings the head
from a high position on the dovsum ol the ilium to a0 low
im_\iliull.

a0 With the knee held hmmly aganst the side ol the chest,
downward thrasts are made on the vrochanter with the heel
ol the hand., This stretches the adductors, s the adductors
stretch, the permenm. which s elevated when the thagh s
Hexed, approaches the table and when all possible has been
camed in this way the doubled-up hist of an assistant is placed
under the knee, thus raasing the perineum sufhciently to per-
mit burther stretching. As this stretching proceeds, the head
ships Trom the posterior plane ol the pelvis onto the anterio
slance, The mdications that this has occurred arve the Tollow-
mg: () Feeling the head ship torward: (b) noting when the
knee lies detimitely dorsal to the plane of the hip joint: and
(c) Teeling the torward movement ol the head with the ingers
ol the unengaged hand placed m the groim.

- With the head on the anterior plane, the hip is graduo-
allyv brought trom the position of acute axillary Hexion 1o a
posttion ol vight angle flexion by a “pump handle™ move-
ment, o pressuwre bemg maintained on the trochanter with
the heel ol the hand while this maneuver s carvied out. As
the thigh approaches a vightangled position, the head ships
upward o the acetabulum through the cotvloid noteh,

The hip o hips ave then placed in plaster ina rightangled
position or as near this position as the stability ol the reduc
ton will permit,

T hroughout the procedure Tivde toree and no violence s
used. Noleverage action is necessary, the loree being applicd
divectly o the upper end ol the lemuar, 1 the thieh is held
closely to the chest wall unl thie head ships torward, there s

no possibility ol causing a bracture or epiphyseal SCPATaLIon,
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The soetchimg ol the adductors is accomplished gradually
and with hode vannma, so that theve is never a reaction ol
any consequence. In fact, the child sullers so Litde Trom the
procedure, that it is the practice 1o let it be taken home the
dav alter the reduction.

Arvida's Method. ™ A the st sitting the dislocation is re-
duced and hxed in a plaster-ol-Parvis spica in the original
go-go degrees attitude ol Lovenz, except that the dressing is
carried below the knee. This attitade is maintained for two
weeks.

“At the second sitting, two weeks later, the anterior dis-
tortion is evaluated by a study ol the roentgenograms made
belore reduction, but particularly by the evaluation ol whai
may be gained by palpation ol the hip joint structures. The

abduction is carelully reduced to about 25 or g0 degrees and

the patella s brought into the sagittal plane. 1 the head re-
mains deeply placed in the tssues ol the grom. and in its

proper relation beneath the Temoral areery, it may be assumed

that no abnormal anterior distortion is present. The Timb s
then hixed i this attitude, which is maintained until the end
ol the period ol hixation treatment and no thivd sitting is
required. T on the contrary, it be tound that in this attitade
the head ol the femur becomes prominent in the groin, and
il upon even slight outward rotation ol the extremity 1t be
comes displaced slightly Taterally 1o the Tine ol the femoral
artery, it may be assumed that a degree ol anterior distor-
tion exists which is inimmical to the ultimate security ol the
joint. In those cases i which such a state ol atlairs is found
to be present, the extrenity s rotated mwardly o a dearee
sullicient to place the head deeply imto the groim and i its
proper relation to the Tine ol the Temoral antery. The amount
ol energy expended in this manipulation need not be small,
since there is at this time no danger ol dislocation over the

|::|~.l:'1|'n|' rim ol the acetabalum. A |J[;I‘-h.*l'-n|-|’.'lli'-| '-|=ic.'i 15

*Rerida, AL Congenital dislocation ol the hip o joimt. Tee o Surg., b 85,
ILTELIE
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apphied e the corrected arrmade, an oattnade e which the
hip ot clements e i .|]+|1|u\i1r|.|h'|\. |phhin|n:h.‘t| el
tions. or at least one lrom which such relations may be
Crined withour tuvther basie altevation. This bxation dressing
I~ llt'\i:ll['il Lo TenEn i iJLH. ¢ lor thhree months,

“Thivd sitting. This is vequived only i those cases
which. as above outlined, 1t has been lound necessiny 1o i
pose inward rotation upon the extremity, The imposition ol
the necessmy dearee ol mward votation demands that a con
rection ol this secondary distortion be made, since upon re
lease Trom hixation dressings the head ol the Temur would be
levered Torward as soon as an attitade consistent with pro
cression wis asstimed.

“ At this sitting, upon removal ol the plaster, the extremin
lies, as 1t were. upon its ey side, with the knee Hlexed. The
knee is grasped with one hand and the shalt ol the femm
adjacent to i with the other, and a fracture is produced i the
supracondvio region by manual loree. This hracture invar-
ablv occurs in the segment above the epiphyseal line, a fact
origimally pointed out by Brandes. The racture is completed
and then one hand grasps the head and neck ol the Temur,
the other the Hexed knee jomt. OQuiward rotation ol the
lower Tragment s made. the upper hand maintaining the
ovigimal velation ol the head and neck at the hap jomte The
lower hragment s votated outwardly unul the patella hies
outside the saginal plane. \ plaster-ol-Paris spica s applicd
i the corrected atnnude. i abowt 2o degrees ol abduction
and shieht flexion a the l'il' and knee joimns,

S his plaster s designed o remaim o on Tor two months,
thus cimvine, i the deal case. a pertod ol hixation ol some
what Tess than sis months, Duavime the Lst month ol Lisation
treatment, the patient s to stand and make attempts at b
ation i so L as thae may be possible.”

\lthough Krida's vesults seem 1o bhe very cood, many.,
i hodhime mvsell, do not Teel that the Dactm e ol the Temm

Is necessary except i aosmall oy ol cases,
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RESULTS OF MANIPULATIVE METIOD

In his veview ol 182 cases, Maller * auributes failures in
reduction to inellective application ol traction preliminary
to manipulation, and nsists upon application of a carefully
molded cast lollowimg reduction. In old cases he recommends
open reduction without an attempt at closed manipulation,
as the lavter procedure s untlformly unsuccessiul,

Puttr + states that s a complete delusion that one can
have a result permanently satistactory in function in a hip
imcompletely reduced. This delusion has led to a too optimis-
tic view ol the results. Clincal and roentgenological observa-
tions ol cases examined hrom live to thivey vears after the end
ol treatment demonstrate nvelutably that every subluxated,
or transposed hip, every hip in which one has not obtained
fvom the hivst, or not preserved, normal anatomical relation-
ship between the Temoral epiphysis and the acetabulum,
every such hip is inevitably destined to become the subjecat
ol that precocious articular senility, which is usually diag-
nosced as osteoarthritis. In other words, no complete and per-
manent restoration ol function occurs apart hrom  perlfect
anatomical reduction.

Putti & brought out that the greater part ol the complica
tions arising in the treatment ol the laxation must be attrih-
uted o the tranmanie actor, and that i order to reduce the
Lraum Lo minimumn it is necessary to meervene carly, alees
a diagnosis made a lew davs alter the birth ol the child.

Lacomarsino § states that the changes in the congenitally
dislocated hip following its veduction depend upon: (1) the
time at which the reduction is done, (2) correct centering ol

*Madlei, FooPvavnmatie dislocation ol the Inp (182 cases), Tuternat, 1ot
Sopra,, afe; oad, ey,

Frund, VL Farly preatment of congenital dislocation ol the hape [0 Bore
Joiond Surg., 150 16, 1039,

CPu, Vo Report ot the Congress of Ovthopedies, Jo AL MO AL, oo 0455
Hj-

 Laveonmsino, B, 1L l\|t||'~|'1|u|:'||| cluimzes e the comeentally dislooied ft1|d

rewlucedd by the Paci Lovens methaul, Dordevnad. Alsd, Morec God ng. 1955,
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the cephalic ossilving nuclens until there s perfect retention
by reconstruction ol the acetabular vool, (4) the gentleness
and smoothness ol manpulation duving reduction and sub
sequent handling, () the reconstructive power ol the e
duced hip, and (5) the extent ol ostecochondral changes st
tuted by the reduction. To a certain extent the Last two L
tors are eoverned by the livst theee, There ave no mmtalhible
stens upon which an accurvate prognosis can be hased.

Professor Annovazzr ol Milan, who based as conclusions
on 1o cases, stated that m childven treated ander two vears
ol age, the percentage ol good results was 82 per cent: in
childvren under hive and more than two vears ol age. 66 pel
cent, while in children more than hve vears old the per
centaze ol Livorable resalts diminashed  ovaduallv, These
statistics show the need ol vesorting 1o the manipulative
method as carly as possible.

Statistics vary so tremendously, particularly regarding the
results of manipulative treatment of congenital hip disloca
tions, some surgeons clamming as high as go per cent ol
Ccures, others as low as 1o per cent. that too much credence
cannot be given to any single set ol hzures. Reviewing
broadly the statistic 1| tables of a Liree number ol :nllm}}ult{
SUTYCOns, It s |:‘:H|th]t. that success, Tunctional or anatomi-
cal, or both, is obtained by manipulative treatment in less
than 6o per cent ol all cases of all varieties.

Although perfect tunctional result 1s impossible withouwt
pertect anatomical reposition, ver undoubtedly many satis-
Factory anatomical repositions are accompanied by unsatiska
tory hunctional resalts, The general tenor of vesulis is allected
by several factors, notably selection ol cases. age limit, uni
Fateval oersies bilateral involvement, ete. As rewards the age
i, Loveny places it at the end of the seventh vear in In
Lateral, e at the end of the tenth vear in unibateral dis
locations: Hollia, at cight 1o ten vears in unibaceral and six
to eight vears in hilateral cases. In selecred cases, however

with fr].'hll{ conditron ol the solt pavts, relaxed heaments,
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slender build ol the patient, ete.), the age limit may be in

creased.

ACCIDENTS AXD COMPLICATIONS

1. Frachioe ol the neck or shale ol the Ferure, This is not
an uncommon accident. The neck is the usual site.

2. Rupture of Nevoe Trunks with Paralysis. The nerves
ustally imvolved are the cruval and oreat sciatic. Cruval
paralysis s temporary, as a rule, and uncommon, and is the
result ol hyperextension. Paralvsis ol the ereat scralic is more
serious. It is due to contraction or compression ol the nerve
between the Temorval head and the pelvis, to overflexion, or
or to hemorrhagie eflusion withim the nerve trunk. Recovenry
is the rule, within six to twentyv-lour months. Pevoneal parvaly
sis 1s the most persistent type and is olten permanent.,

Sciatic paralysis * was found by Lorenz in 24 of 755 cases.
and crural paralysis was found by Tavlor i g ol 50 cases in
which a congenital dhislocation ol the hap has been reduced.
Froehich states that the nerve mvolvement nearly alwavs
occurs in children between the ages ol hive and nine vears
and i cases m which the origimal shortening was over 5 cm.

5. Rupture of blood-vessels, with concealed hemorrhage.

. Crushing of the femorval head, with subsequent absorp
1O,

5. Deatl, as a vesult ol manipulation, is very rave,

G. Hevmia (Navath), due o displacement ol the thiopsoas
tendon.

P EN REDUCCTON

The open operation, which allovds the opportunity o
study the pathology and which mvolves much less danga
than forcible manipulative and mechanical proceduares. man
Lie wsedd to advantage morve often than of oy customarntdly em

floyed. Examimation ol the pathological changes olten veveal

et 1M Les aocidents nerveos de o vddaction de T hasacion comeenital

de o hanche, Bewl dTortfrafs, g 5. 1q42,
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an howr class constriction ol the capsule. or o ked anne
version ol the temoral neck, or an acetabulom hilled wirh
addherent tssue covered over with the mlevionr capsale. In
the presence ol such alterations itas lutile o use the closed
maothodd.

Moy diflerent methods ol open reduction have been de
vised, Tewmnn, Richard., Corner. Frisch, Lambotte, Leser.
Fubby, LeDanuny, Thomas, Patschke, Laudlofl, Faocbank,
Iavis, Dison, Wilhis, Derstem, Charke, Shernam, Bradlordd,
Coallowav, and Burghard have reported cases treated e open
operation.

[ he fost sovgeon on this contiment who strongly opposed
the manipulative method and advocated open reduction was
the Late Thavey ML Shermam ol San Francisco.® Discourvaced
with the conerally unsatishiwtory resulis ol the ITI;III[[HI].‘]Ii‘u
method. he had abandoned wom vgeg, and emploved the cun
ting operation i all ol his subsequent cases,

In June, 1gzo, Galloway, who had bheen using the open
method ever since heaving Sherman's paper, strongly ad
vocated this procedure and presented an impartial view ol
his results. The wechnique ol choice which he now  uses
Fol lows:

Galloiway Techwigue " The patient is placed on the table
with a samd-bag under the vrank. so arvanged as 1o vaise the
pelvis on the side 1o be operated on. Begimning at proint

L)
just below the crest ol the ihm and hrom 2 1o 5 inches be
hind the antevior superior spinous Process. an mcision s
carvied Torward just below the crest 1o a point mediately
below the tip ol the anterio superior spinous process. e
mcision is then carvied down about 3 inches in the long ais
ol the thigh, The st mcision should include merely the
skin aned superhcial Lasciae Skin towels, backed with wate
proob matervial. are then cliomped on the edges ol the wouned.

VWoith o bresh Konle the mmterval between the vectas aned tenson

"Bclore the Noeseren lil|||gni_|_|1|||| s Bl o
Connllowvnsan, B0 1" M, Faw L |
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Lasciae Temoris s now located and opened up: then the in
ciston along the crest of the ihium s deepened to the bone,
In voung children s necessary o do this with some care
because the bone is so thin and solt that it can easily be cut
through. With a periosteal elevator the muscles are casily
stripped hrom the ilium and the capsule ol the hip joint
Tully exposed. By rotating the lnmb imward and outward the
head is now readily felr, usually a litde below the level ol
the anterior superior spinots process.

“"While the Timb is held Tully votated mward a longi-
tudinal mcision as made through the capsule, this incision
being an inch, or shightly more, in length. The capsule is
always surprisingly thick, and this incision should be carried
down through it with great care so as not o wound the
cartitlage ol the head. The object ol rotating the Iimb imward,
belore commencing the incision into the capsule, is that this
cllectually guards against any possible wounding ol the liga-
mentum teres. The moment the joint has been opened, some
svnovial Huid escapes and the glistening head can be seen.

“The longitudinal incision through the capsule is now
converted mto a crucial mcision by incising the anterior and
posterior margins ol the longitudinal cut to the extent ol
lrom 14 to 35 of an inch.

“It the homb be now votated outward the hzamentum
teves, which is nearly always surprisingly large, comes into
view, and, by following it in toward the pelvis with the
fimecer, the acetabulum s located.

“In pracucally every instance, deep in toward the joint,
a constriction is lelt in the capsule: to the hnger it gives the
sensation ol a sharp crescentrice lold, the Tree concave margin
ol which looks upward toward the rool ol the acetabulum.
This is divided freely im a downward direction. using for
this purpose a hernia knite which s mtroduced  Hatwise
along the lele mdex imeer, cattimeg edee tirned toward the

constriction alter it has been muooduced 1o sulhicient depth.
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"l osomme mstances the head may, withowe any dilhoaley,
he maneuvered mto place by abducting the Timb and rota
e it mward, but usually e will he lound ol advantaze 1o
wse a hip skid. The mstrament T oase is one which has been
shightlv modihed trom a model Kindly Tarmished me by D,
W R Machushand, This instrwment s introduced imo the
acetabulum and holds the solt tissues out ol the way while
acting as a kind ol “shochorn™ alone which the head s shid
deeply into the acetabulum.

“Alwavs redislocate the head once or twice so as to test
the posttion ol greatest stabiloy, To will usually be Tound
that abduction of vom 5 o Go degrees and pronounced i
ward rotation will maimtam a perlectly stable reduction.

“With acontinuous suture ol plam catgut, the deep tissues
are quickly brought wgether, particulay care being used to
bring the muscles which were divided along the crest ol the
Hinm into place agaim. Usuaally no attempt s made 1o close
the opening in the capsule: e Fact, the moment the head s
reduced the mcision in the capsule falls together so perfectly
that often 1t cannot be seen.

S plaster-ol-Pavis spica s applied lvom the nipples 1o
just above the ankle. the knee beine shichtly bent so as 1o
naintain the position ol mternal rotation.

A vray pictare s taken through the plaster two or three
clavs Leer, About three weeks alver the operation. the plaster
is removed and the stitches taken out, The plaster is then
reapplicd without changing the position ol the Timb, exeepl
that the kncee s bent wo a less decree, From that time on the
child is encouraged 1o bhear weicht on the i, T from sis
to cight weeks the plaster is again removed and reapplied.
this time the degree ol abduction and inward rotation heine
\ii_’_,',fl”". lessened.

COne or two other changes ol the plaster ave made, at in
tervals of abour six weeks, and each time the limb s Dronehi

nearer to the novmal posttion. Within five or six months all
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dressings e discavded and the child allowed o oo abou
Ireelv.”

Howorth amd Smith * state that open veduction is almost
alwavs successtul primarily. When redislocation occurs it
usually takes place shortly alter the vemoval of the plaster.
Therelore the hip should be carelully watched at this time,
particular attention being paid to roentgenogriams made with
the patient standing. Sccondany manipulations to nmprove
the veduction have been of hiude value,

Galloway states that he was “dviven o the open method
by the distracting uncertainty and hrequent Tailure which
attended my lormer ellovts at manipulative cure.”

He considers “the ideal time Tor operating is between two
and three veawrs, Inoa general way the operation becomes
more dithcult and uncertam as the ace advances, althouzh
exceptionally, i children from hive to twelve years ol age,
o vounger, who have not been subjected to manipulative
or other teatment, the hgamentum terves s usually intac
and s an mportant guide - locating the acetabulum. In
older children, and in those who have had a previous un
successtul manpulative reduction, the higiomentinm teres iy
usually absent, or as tound detached from the head and
curled up i the acetabulum.”™ + “In children past three,
and occasionally even in younger patients, alter opening
the capsule Treely and dividing the constricted part, the
himeer e the acetabulum detects this cavity more or less
occupicd by a Kind ol ibrous mass, part ol which represents
the renuuns ol the hgamentum teves.” When this condition
is encountered, Gallowayv imtroduces his lelt mdex bineer and
passes the convex side ol a shallow gouge along its palmn
surlace mto the acetabuloum, and with a Kimd ol combimed
pushing and lTeverage motion steips this mass brom the ool

and walls, and |th|1{'- i iqm:lllln l|H' Hownr ol 1!11' xmkn‘l.

fPlowont b, ML B Gooed sk, HLOWL Comgenital dislocation of the hip
Lreated by open opevation, [0 Bone o foend Suego,on o2y, e
FCaapb oy, B, 0% WL, Law. aid., TR
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akine the crcatest cave not to wound the cotlazimouas hin
e the el mdes bnzer all the tome condime and contrallimg
the edee ol the mstrnment,

While ace is not alwavs a L cviterviton, and cach case must
bhe mndividually pudeed, ooas fele that as o ovale cases over
five vears ol ace will not lend themselves o a0 satishactony
veduction by this methond.,

In old cases. Mllison SLE2eesls wllinuing the lesser o
chanter, thus dome away with the resistance ol the psoas
miscle, Tnaddimon the head s broaght Torward as muach as
possible. Three weeks Tater, during, which e heavy skeletal
traction has evaduoallv hrought the head down o the uppe
level of the acetabulum. o secomd operation is done. The
acctabulum s cleared ol dense. hbvous tssue and the head
vepliced without dithculiy, In one case he did an osteotomn
three months Later 1o correct imternal rotation ol go degrees.

Patients ooerv nine years of age. (}oen o closed yeduction?
Closed reduction alrer the age ol sixteen is possible el
aned qustihed even more varvely, because ol the undoe violence
necessary. Successlully redoced  cases alter thas ace have.
however, been reported. Skeletal tractton by the Kivschner
method was used.

Noomethod ol closed veduction ver presented mav be ve
cavded as cenervally Teasible in the age group under considera-
vion. What s the utility ol putting the head mto the ace
tabulum b the vesalt 1s a stfl hip, because ol the extensive
tramma i getting e mto placez Far better 1o have an inch
ol shortenmee and have the head ol the Tenan Lot the side
ol the pelvis under a0 bone-grale shell and with o mobile
|IiFh.

Shielf O prevations. The shell nlu'l:uliun" or lormation ol
ancartthical hrporo the acetabulum is a most uselul one (o

older cases and s bemg pertormed with increasing hrequency

Caee Corereslen, P o Bopepont o 10 Congiess Toter nant ional dOwhopedie

P
| - LR
A1 |'|r|
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Fre. i Vanious shell opevations tor stabilization ol ap in congemtal
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by surecons throughout the world, which s evidence ol ap
preciation ol its value.

Many variations have been veported ™ (Figo (061 1o meel
the exizencies ol vairving anatomical and mechanical condi
tions, depending on whether or not the hip can be veduced,
or how hiigh up on the thiam it must be stabihized.

I hie operation is sound Trom the anatomical pomt ol view.
I'he making ol an cthcient shell s comparatively easy: the
dithculty lies in making the shell ae precisely the right level.
When relapse is seen to be occurrmg, alter manipulative e
duction tollowed by prolomged hxation, or when simple re
duction offers bue little hope ol a cure—lor example, T
subluxated hip at four vears ol age upward, this operation
s invaluable: Fairbank believes the proceduare should always
he added to open reduction when the condition ol the patent
Fu'l'!]lih.

In most cases ol old unreduced congennal dislocation, m
m cases i which reduction can be accomplished hut cannot
be held, some tvpe ol shelving operation offers the best
means ol stabilization. The procedure also ollers the best
chance Tor funcuonal improvement. The operation is i
chicated Tor old concemial dislocations m which the head s
viding well up behimd or ameriorly o the acetabulum on
the posterior portion ol the thhum, as well as Tor cases ol
subluxation hrom mbanule paralysis,

I e simlavity ol the various shell operations s obvious:
the principle myvolved is the same inall, There are two Potnts
i regard to the apphication ol this type ol operation which
might be emphasized: (1) The hip should be veduced or
least brought as Eoe down as possible by heavy taction ap
plicd either bhelore aperation o at the tme ol operation, and

(@) the shell should cover as muach as i][n\ii:h' ol the entne

*Fanlank, Lambwan, Vinee, 1w Ligeniere, Mo lave, Duapanier, ||_||I:||u-,|u
Spitey . Pickson, Allison, Swen, Walkaee, Ober, Biuee Gall, Frisehi Tamibotre,
Loeser, Tablw, Lelvaimeins, 1 hooees, Parschbe, Doaallofl, [avis, Disote. Willis
Bevstenn, Chonke, Badbord, sherocon, Corllosas, sooed Dienatse hilaenidi
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upper surlice o the temoral head, but should not extend
L cnough Buerally o mterltere with abeduction. Te is o
necessiny o have the shell jut out over the tochanter il the

hed s prosent.
.-”'..‘_h"'“x

4

The bonv shell velieves

pain and  Tatizgue in both
voung and  old, helps 1o
improve  locomotion,  and
maintains the lenath ol the
leo.

Shel| () revidion |
Choice.® The joint is ap-
proached by the  Smith-
Petersen  (or Sprengel) in-
ciston.  Adequate  traction
is applied to the Timb in
order to lenzthen it as muach
as possible. With the single
stall  motor saw parallel
cuts are made. about 1.5
inches apart i adults and
less o children.  throuzh
the outer table of the thhum
i a position immediately
above the acetabulum (Fig. 7). The upper ends ol these
saw cuts e connected by a horizontal cut made with the
single saw. With an osteotome. this flap ol bone is turned
down so that 1t comes to hie snugly upon the capsule
ol the hip joint (see A, Fig.  8). The bone shell sall ve
mains attached o the ilium in a hinee-like manner at s
lower portion. With the small smgle saw or the twin saw
hlades, a rectaneulin block ol bone ol the same width s
removed Trom the ouer table ol the thiam a shore distimee
above the Hap ol bone already mentioned. This block ol

bone s Hmli}h'lt'h detached, s |:|.‘tu'n| a5 @ st or brace,

Wb, B2 FE Povnve-wralt Suveery . Philas, Saumders, agis,
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and Lastened by one or two kangavoo tendon satuves placed
in dvill holes (see B Figo 8.\ double plaster-ol Parvis

spica is apphied extending hvom the walst line o the toes

.

E'--"b'-'-":'::'ﬂ \
i
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on both sides. Te is usually necessioy o apply mraction
to the Tnmh postoperatively beneath the cast. This s accom-
plished by placing moleskin adhesive upon the mmer and
outer side ol the thigh as well as on the upper hall ol the
lower lea. As the plaster is applied. the Tower ends ol the

maoleskim sUps ane i1|{rn|1r:1.‘u{1| oIt a ]n:inl about three

to lowr mches above the ankle jome Followme this the coun
tevivaction s secured by omoldimeg the plaster toomly against
the plimun siwrbace ol the toot on the unoperated side. This
traction s comtinued unul the cast s vemoved o the end

ol seven or cighit weeks, alver which nssaze andd |:;|~.~.ix;r anel
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active motion are carvied out to restore motion to the F|i|.
and Tanction to the limb (Fig. 1))

Dickson * states that the chiel cause ol vouble following

¥

FiG. qg. Congenital dislocation ol hip. X-vav taken Live years alter Hi!l,'l.;l_liul'l.

shell ni:-{'l.'zlimn has been the Ealuve o mmprove the weight
bearing position ol the head by vestoring i to approximately

its novml ]nm‘hjnn above the true acetabuluwm. Ths pre

* Ihckson, F, 1y, shell operation i brealment ol consenibal  dislocation,
[. Bone & fodmt Suvg., 170 8, 135,
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vents any nmprovement e tilomg ol the pelvis and corre
tion ol lovdosis, an mmportant advantage scouved by shell
operation properhy done. Xtrempts to secure too much leneth
will vesult i the same excessive pressure against the head
which ocours i these nl[h'l 50 il the f]l':ltt Is rostored Lo
the acetabulum with absovption ol artculae cortlage and
vigidity or ankvlosis ol the joimt.

Gill's Shelf O peration. ” An icision is made along the an
terion thivd ol the crest ol the itham 1o the anterosuperion
spine and continued ina cwrve downward and - hackw e,
alter the method of Smich-Petersen, The wensor Tascae
fermorts and o portion ol the gluteus medius ave Treed sulby
periosteally from the thinm, The anterior portion of the i
ciston 1s carried by .'~.|‘|;H'|= dhissectiom downward between the
tensor lasciae lemoris and the sartorias muoscles, |n!|1m'i1l_'_;
the antertor border ol the pelvis unul the antertor imlerio
spine ol the il is veached. Below and posterior 1o this
point it is found that the periosteum is closely attached o
the ithhum where the capsule of the hip joint blends with
i, The Tarther procedures necessary from this point de-
pend on the tvpe ol dislocation. Three tvpes ol aperation
are described by Gilll Type Noo 1s not described hecause
ol 1ts similavity to my own technique.

Gil's OQperation. Type No. 2. “'The capsule ol the hip
jomt is opened by cutting v with a knile or pair of scissors
close to ats attachment to the thivm, begimming at the imferion
spine ol the ithhum and extending backward 1.5 1o 2 inches,
Through this incision the limeer can be mserted into the
acetabulir caviy,

“The head Lies in the « apsular pocket, above and posterion
to the acctabulum, T is usually impossible 1o pass the ingey
into this pocket, owing o the constriction ol the capsule.
and e as usually impossible o veduce the head through this
hour-glass constriction. Another ncision is therelove made
i the capsule, begimning about midway in the incision al

ready made and extending ae a ovight anele 1o i up to the
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head ol the femur. Through this second incision the head
can be delivered o the wound.

“"With scissors o knile or curved couze the acetabuln
cavity is enlarged by removing from it the hbrous tissue
which is found to Ol ic In no instance i this series ol cases.

iy thas tvpe ol chislocation. has the acetabualary caviry heen

lound suthcrently Laee to hold the head ol the Temur, Alwe
removing the hilwous tissue and sometimes even some ol the
cartilaze hining of the acetabulum, the head of the Temur can
be placed i But even then the acetabulum is not Targe
cnough to give stability 1o the femur in this position. Te is
therelove enlareed and remborced by tiomme down a bone
ap trom the side ol the tham and by toming down the
rool ol the acetabulum as descvibed in Type 1. The head re
mains securely in the acetabulum il the Temur s mamtained
m shghe abducton. The capsule is brought up over the bone
Hap which has been turned down, but e cannot be sutured
inany lashion. The wound is closed as described in Type 1,
and the alter-treatment is s lar,”™

Gill's Opevation. Type No. 3. The capsule is opened and
the head exposed in the manner alveady deseribed in Type
o, In order 1o allow the head o 2o forward., 1t s necessar

that the capsule bhe cut through entively in the perpendiculn
mcision which begins at the naddle of the hovizontal mcision
and extends upward and backwianrd o the head of the femur,
I any portion is allowed o remain encivcling the neck ol
the Temur, iv is impossible to bring the head ol the fenn
forward well mto the wound,

“Maderate traction s now made on the extremity to see
how L down the head ol the Temor can be brouchi. This
will Lrgely depend, ol course, on the age ol the patient and
the amount ol the upward dislocation. Tt s Lrequently tound
that the head can be brought to a position just below the

HEAEE ] itll j|||1'] il:l' H|Ji|1l.‘ il I]It‘ i|iI1II'I.

“1The ovieimal acetabulum is identihed. To s usually Tound

o e very small and |H'l]lll.'ll1|"-. i ois entively obluerated.
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especiallyv i the older casese Wath curved counge the ace
tabulum s enbarged upward and backward unul the head
ol the Temur can he placed e v with moderate traction. I
will venan theve 1f the Temuar as shehtly abducted, buae the
cavity cannot be made Loee enouch o hold the head ol the
lemr unless abduction s maintaned. A bone Hap, olten
tines one mch or morve il] 1.\.il|lf!_ s then tamed tllrh.l] .I|11 L
and behind the head as i les inthe depression made above
the ovtgial acetabolom, Te s necessioy to nmaantam the lemm
i abducton constanthy unul plaster-ol-Pavis s applicd. Test
on adduction the head shoald shp oo aned break down the
bone flap. This accident has never happened in our ex-
pericnce.

“Where the thickness ol the |:l'|1».i~. above the newly conm
structed acetabulume permits. the osteotome 1s driven
deeply above the head ol the Temuar, alter the flap has been
detached trom the side ol the ]n'lh is. so that the entire newly
constructed rool ol the acetabulum s rellected  downwinrd
aned the wedge preces ol bone are driven i deeply above the
rool. This makes the reconstructed  acetabular rool very
solid and secures and brings it mto close apposition with the
entire head ol the femur, The wound s closed in the usual
manner. The plaster cast B apphied with the CNLPCTY i
20 1o o degrees of abduction and in mternal rotation,

“The altev-care is the same as in the preceding tvpes. The
purpose ol this treatment is to secure as much mobility of
the hiipoas possithle, Sixoweeks i |l].'t.‘-.ll"l' cast is anple LIne 1o
scoure stabahity o the reconstructed acetabular vool. In later
cases where Livger preces ol bone have been taken Trvom the
crest of the il and deiven i deeply above the vellecred
raol ol the acetabulom, the cast has been vemaoved i the end
ol Tour weeks, At the end ol twelve weeks, the ]J;ltit*lll 15
allowed our of bed with crutches and begins 1o bear weight

on the rl[n'i;ttt‘ii ||ii:."

POl B Congental dislocation ol the hipe [ Feone Footnd Juva, oz Ll

PajiEs
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Diclson Techuigue * 1 The Smiuth-Petersen incision, which
runs hrom well bhack on the ihace crest down onto the thigh,
is used. This incision s the only one which gives sulhicient
exposure to allow the subsequent steps ol the operation o
be carvied out elhiciently. The skin edges are protected by
towels Lastened with tetra clamps. The incision is deepened
i the usual manner unul the capsule ol the joint is reached
and Treely exposed.

2. The dislocated head is now completely freed ol all
structures which interfere with complete mobility. This is
accomplished by reely and completely cutting away all the
thickened capsule and by dividing all hbrous bhands. Muscle
attachments which mterfere, particularly those to the greater
trochanter, are preserved as Lar as possible by stripping up
their pertosteal attachments. Generallv, it is necessary o
divide the tendon ol the thopsoas which is usually markedly
shortened: no il effects have ltollowed this. The importance
ol completely Ireeing the upper end ol the femur cannot
be overemphasized: attempts to preserve the capsule prevent
this and are unnecessary as it regencrates later.

3. The head, neck, and upper part of the greater tro-

chanter having been completely Treed, traction on both legs
1s aradually increased. As the vraction lovee acts, the elevated
side ol the pelvis is allowed gradually 1o sink until the
patient is Iving flat on the table. Av this pomt a lever s
placed behind the Temoral head and neck and. it the uppae
cnd ol the Temur has been adequately breed, the head readily
slips forward onto the rvidge between the posterior and an-
tervior planes ol the pelvis into a position above, or above and
slichtly in tront of, the acetabulum. Traction s then grad
ually increased until the head has been pulled down e ats
anterior position to a point bevond which 1t will not descend
without the use ol unjustihable Tovee: this is as a rule about

an inch o an omch and a hall, Both lower extrennties are

*Dickson, o1y The shell operation i the treatment ol congenital dis

Bowesotnesmy ool 1 Hoee ||i|a. Supra, Cavhee, C0f,, o 85, e,
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then cradaally abducted and the naction s tehiened 1o
take up the shack which ustally Tollows this manceuver, 1he
head s now i the position e which, by tomimg downe
fap or shelt ol bone Trom the side ol the thivm, i is 1o he
held permanently,

(- The shell s Tormed as Tollows: A wood-catter s gonge,
the size depending upon the size ol the shell o be Tovmed,
is used ot down o tlap ol bone hrom the side ol the
i, This tap should be vy o 2 inches e depth and
least o5 mch thick at ns base. The Hap should stoe well
anterior o the head and bhe contmued over e and well down
posterion]y, so that when the shell is completed it hits oven
the upper part ol the head ke a cap. e should e unde
stood that the shell tnrmed down s not merely o ledge ol
bone projecting hrom the thium but aom wleled covering lin
the temorval head. v Loee wedze ol bone s then removed
From the crvest ol the ilam, or several wedezes 1l so desived,
and thias s secarely hixed between the tarmed down shell ol
bone and the side ol the tham, hilling the space between
them. The wedee ol bone acts as a brace Tov the tarmed down
Hap and provides a v shell above the head capable ol
resisting a bancdy strong upward thrast without civing way,

5. At this pome the condiiion ol the adductor tendons ol
the thaeh s excommed: il they ave under tension, an assistant
does an open tenotomy ol these tendons belove closure ol the
wound s commmenced.

. Closure ol the wound s made m the usual mammer by
Lvers. Divainage is vavely used and, il used, consists ol a picee
ol rubber dinne placed just ander the skin and removed in
twelve howrs,

2. A [Jn].‘hlt'l ol -Paris cast i1s now ;L|Jln|i-:‘:| to include both
hips and to extend down to just bhelow the knee on the side
which has been operated upon. 'The patient is translerved
divectly to hed Brom the opevating table, strong taaction on
the extreminy opevated upon bheing maintaimed  constantly

Dy oan assistant dovine this veansler and unul the traction
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apparatus attached 1o the bed has been arraneed and s
acting.

After-treatment: Traction s maintained constantly Tor six
weeks, A the end ol the Tourth week, the cast is bisvalved
and muld fHexion and rvotation movements are civen daily,
Alter sixoweeks traction s discontinued and physiotherapn
contimued with gradually increasing range ol motion in-
sisted upon. Werghe-bearing is stanted at the end ol six weeks
with crutches and at the end ol eight weeks unrestricted
welght-bearimg is permitted. Tt is necessary to maintain su-
pervised exercises lor several months lollowing operation in
order to secure tull range ol moton.

In 1927 Heyv Groves ® suggested that mobiliey and stability
with an actual reduction ol the dislocation mieht be accom
plished il the capsule surrounding the head be placed i
reamed-out acetabulum located at s ortginal site. He sue-
cested perforating the floor ol the newly Tormed acetabulum
with a drill, and passing by means ol a suitably curved
ancurysm needle, a stout tendinous higature over the pelvi
brim through the hole in the acetabulum and out mto the
thigh, to be attached to the capsule coverimg the head. This
lizature was then to be nehtened and the bree marvagim ol the
capsule hrmly attached to the brim ol the pelvis or o
Poupart’s higament. Colonna has covied out this idea m the
1”””“'“1: n]:-l.'l';lliuH:

Colonna’s Operationd “Prelimmary stretching and tenot
omy is done and a long plaster spica applied o the opposite
side. Several weeks ol heavy skin vraction permit the head ol
the Temur o be dirawn down near the level ol the original
acetabulum. When this s accomplished, the child s pre

]mll'{:l Lo Open :nFu'l':llinn aned an o maistion similar to thae

uscd m o the Whittman reconstruction n|u'1;|1iml Is -'.'tll|l|nu'cl.

*leroves, oW, HL Deeatnment ol :nllj_::'llil.|| clislocatiom ol 1the ||i]!. wil b
\Fn'qt;il relerence Lo l:llli,'lb llII-l'I..III'LI' ||'4E||l|lllll Jl:llll:"'\- Hirlhd.n. Vol 1 I!l'_'?"".
PP 753-9b.

FColonma, 1% Co Congenital dislocation ol the hipoin older subjects, o B

S fernd N, 1 257 M.
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e crcater trochanter with s artached muscles s chiseled
through and tirned upward, and the capsule coverimg the
head s vather castly dissecred hree rome the siroundime
tissues. When the isthimuas ol the capsule is veached. i as ot
thrvoueh and the head ol the bhone i]hllt‘llt'{[ throneh this
aperture to note the shape ol the head and the appearance
ol the hzamentum teves. The aperture in the capsule is then
closed with several chrone sutwres. The rectus lemoris
tendon at s ovigin lrom the interior imlevior spine is iden
tihed and divided. With the Doven reamer a capacious ace
tabulum is formed as near the ovigimal site as the preliminan
traction has made possible, The head ol the bone with s
covering ol capsule is then placed in the newly formed ace-
tabulum cnd, with the honb o alwlucoion, the areater tro
chanter s sutwred back o place. Afer the wound s closed,
adong plaster spicaowith the Tnmb in complete extension and
moderate abduction is applicd. Cive s taken not 1o remove
the moleskin lrom the thigh and leg at the time ol open
u|u'i.|li:=1|. so that nmmediate |Iihli!|:|{"|:i1i"l.t‘ traction can be
apphied.”

Ieas telt thar this tvpe ol operation in children between
the ages ol thvee to ten vears s worthy ol a4 more extended
trial.

Puttes Method. "X stranght imacision s made beginning
abhout 2 mmches above the anterio superior spine ol the
Hiwm and carnied along the crest down 1o and bevond the
anterior supertor spine. Fhe muoscles, vectus femoris, and
tensor Lascin lemons e separated and well vetracted by
blunt dissection. The capsule is exposed. An incision is made
through the capsule. Special retractors are used 1o expose the
head ol the Temur to Tall view, 1The capsule s examimed Toy
constrictions, Itois usually shaped like a Tunnel and this oc-
castonally prevents veduction. A spectal mstrament in the
forme o a dilator is imserted through this nanrow constri Ling
portion ol the capsule Torably diliting i\ special

strtnment i the tovm ol o skid, similar o that ol a .‘hhn]:hx
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*-LIL!. i'-u i[l[HH|II:L'tI ill[n: |f|1_' 1||1,4|1'r[ |u|]|i1||| il ]|1.:- [.4|r'-lJ|:'
and o the normal acetabular cavity, The knce is arasped

and the Temoral head abducted and inverted over the slidine

QTR i Preeerann o Dl LU LS R

mstrooment mmto the acetabular cavity, Dressines are apphied
and the thigh is placed in right angle abduction and slhight
mternal rotation simular to that used m the closed method,”

.I'IJ]-.",I'JHfr.fJ'.'rJ.h' f)lg'r.r'ln'."ﬂr.'.'. [ he Ialurvcation cIEJL'l.iIi:II] ol
Lovvenz s hhmuted moadualts to use moa small number ol se
lected cases ol tramwmatic, |r.li|t|=|llu‘i1 i1l Llrll';Lllil.l| lisloca
tions ol the ||i]|. ill oo [PUOCURSESN i||\|:|‘-.i|1'; the |‘.E[r
'|||||]], ane rvavely i!| Cluncot’s disease. i~.q|.".irm-|| that the
advantages ol the operanion e reliel ol patin, a0 2oodd o

|'||'|. "'. Loinle N 1.0 i .'\-\.illl HIRTRIE R 1 || II k1 . Uev hec £ rfis 1= IBLY

i
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ttonal and cosmetic vesule, relanve simphicny ol the opera
tion and a shore peviod ol vecambeney, The danger ol in
i-u]\ o the temonal vessels by the distal i].l'_,',l:llt'lll aned ol
non-union should be emphasized. The opcration Lcks all
semblince ol suraical |Hl,'1i~..h!|t] (Fiz. no).

Hibbs % Osteotomy for Liteversion of the Neck of the
Femr, Many cases ol anteversion e dae to a twist in the
shalt of the tlemme whach Thibbs corvects by an osteotomy on
the Tower thivd ol the shalt helore attempting to reduce the

dislocation. Aler dividine the bone, Thbbs twists the lowe

Facment outward to the degree that the head s abnormalls
anteverted, Alwer nnon, the ||.||i1'a|l s callowed o walk Ton
cieht to ten wecks, unol external votation s corvected  In

exercise and locomotion, and the Teg takes its novmal place

m walking, the patella and toes pointing forward. A this
point i the vreatment Hhibbs reduces the dislocation.

[ e Tower thivd ol the femur s selected bhecause at this
pomnt there s least mterlerence with muscular attachment
and because both Iragments ave Loge enough to permit pe
fecr comtrol. When the dislocation and  consequent ante-
version ol the neck s alateral, double osteotomy s pe
Formed at one sittime,

Schede conrols mternal votation by dvivine a long nail
through the greater trochanter and neck of the lemur, usine
it as a handle, Bradliord ases a knittime necdle in like manner
for the same purpose. Both Schede and Bradlovd fost do an
osleotomy,

\ subtrochanteric ostecotomy, enther civeulir or sy erse
linear (see Chapter TN, Coxa Vioa), mav also be used 1o
correct the anteverstion ol the neck ol the lemur.,

Naelts O pen ReductionsA When conlronmted with the im
possibility: ol reduction at operation, Swetr has veduced the

head alver osteotomy just below the lesser trochaner. There

“Hibbs, R A Anmteversion ol the nedk of the femar in conneotion with
compeernn el abeslise coniaing ool 1l beaga, Jo 0 ML L Gyl 1M e,

Fswen, |0 | [ lie: C il o bown vl b ol centzinmn 1'.|“-n‘ ol comrecnial dis
s cat pemny sl 1hu Jlll- . feeaii feoiret Nuvee, 1o =5, lges
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s alwavs h]l[l]ll‘]li!lj_’, lrom the H‘u.l‘]LlIl]H'n_-_; }u]'«-.iliun ol the
[ragments, but this is less than belove veduction. Although
there s anatomical distortion. lunction s said 1o be good,
and the patient is spared the prospect ol increasing, pitin
caused by use ol the dislocated hip. Swett susgests that betten
alignment and increased length might be secured by suitable
mcasures, such as vedressment and traction,

Swett admits a certain leeling ol anxiery in perlorming,
this operation. Fractures in this vegion have been vesponsible
for so much anxiety thae one hesicates 1o mdace a solution
ol contimuity. it such is avoidable, T would prefer either the
construction ol a new acetabulum at a higher level on the
thiam, or a twostage operation consisting ol shortening ol
the Temur by mortise and subsequent reduction ol the dis
location.

Steindler, Kulowski and Freund,® in summarizing the end
results ol the treatment of congenital dislocation, sav: “We
can say that the extreme optimism concerning results i the
closed method, as it is shown by some German and Ttalian
authors, does not seem o be entively qusthed. Resulis be
come defimitely worse with the duration ol the observation
period. X systematic alter-cave and Tong lasting lollow up ol
the j}.'tlil.'lll'- 1s absolutely necessanry TOCTIES CIIe TS should
he taken at least twice a vear in the hirst hve vears alter re-
duction, and at least once a vear m the lollowime vears).
Results of defimite signthcance are given onlv by patients
who, alter reduction - childhood, arve grown up o man-
hood and wormanhood.

“The lact that bevond 5 vears ol age the sauslactory re
sult rapidly decreased would indicate that the upper age
Limit for open veduction in general would be abour 8 vears,
This agrees with Dickson, who recommends open reduction
for all patients between poand g,

“The signilicance ol the palliative methods Lies in then

farendler, AL kolowski, |ooamd Freomd, o Congemtal dislocation of the
||p|1_ [ ML Gl nogs ogoz, g5,
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proventive elleces on the Tunctional dibonlies comme on
diving and bevond puberty and on the Lite sequelae seen
i unreduced dislocated hips momiddle age. the secondany
arthrits doe o the statie msuthoienoy.

“Teseems 1o us that from this point ol view the simple shell
operations will undoubredly gain in Envor becanse ol the
lesser daneer ol n]u-t.‘tlin' Laluve and ol postoperative com
plications. In view ol the mereasing evidence ol late de
acncratne sequelae ol the unstable, vnreduced hip. eoman
he asstomed thar the tutare will hind the indication held ol
the palliative opceration  extended  vather than restricted.
Functionally available statistics show an encouraging  per-

centage ol acceptable vesults tor shell operations.”

TRAUMATIC DUSLOCATION

I he lundamental guiding principles i treatment ol tran
matic dhislocation are the sine as lor conzenital dislocation,
with a maoked difference. however, in the leneth ol time
required lor immobilization. In the congenital cases one s
dealing with an elomgation ol the capsule existing since
bivth, whereas i omate dislocavion 1t s a tear ol the
capsule which will vapidly unite it the hip s reduced and
held me position lor a period ol three or lour weeks. T
mobilization should not be prolonged bevond this period
unless there s some weent mdication o the contrary, such
as an oextensive lractoure ol the vim ol the acetabulum that
would jeopardize the hip staving in place,

[ vannmatie dhislocation constitutes only abour o per cent
ol all dislocations ol the hip.® and s ol e occumrence i
chitldven, Wilson el Cochirane, who have clearly desevibed
the salient Teatares ol this condition, state: A dislocations
ol the hip are cither anterior o posterior moivpe. Phis s
casy 1o understnd when e s remembered that the ace

tabulum Hes on the summit ol the vidge formed by the jung

! Wilson, P Dy oandl Cochivane, W, A Fractowres ol dislocitions,  Fel
il l||r|.«|||1-||r PipEs,
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tion ol the anterior and postertor planes ol the pelvis and
that these slope awn sharply on cither side. When the head
ol the Temur leaves the acetabulum, it therelore tends to
seek a position ol cquilibrinam in the anterior o POsterion
divection.

“Mechanism . Dislocation ol the hip vesults almost always
from the action ol imdivect violence o leveraze, usually with
the hip Hexed to go degrees. Bigelow was the hrst to call
attention to the jl]!])nll:l!][ role |||.'|:‘|L'l:| Fn the thiolemoral on
Y heament i the mechanism ol dislocation and o the Pos-

sihility ol utilizing it as a fulorum Tor securing veduction,

12
Owing to 1ts eveat streneth, it s pracucally never torm, and
by 1ts action i hmiting displacement it gives vise to the
characteristic attitudes ol deformity by which the various
tvpes ol dislocation are recognized,

“Antevior Dislocation. The anterior tvpe ol dislocation is

usually produced by violent hyperabduction ol the hip. The
neck and greater trochanter are lorced against the outer
vim ol the acetabulum, a Tulerum being thus provided, and
the head s pried out through a rent in the antevior and
mner portion ol the capsule. Promartly the head hes in the
low posttion at the thyrowd fovamen. but. il the thigh s
rotated outward, it rises to the high or pubic position. II,
on the other hand, the thigh s rotated mward by a contin-
vance ol the ovigmal force, the low anterior dislocation may
be converted into a posterior one,

“Posterior Dislocation. 1he Fnhlt'l'hﬂ' chislocation s the re
sult ol Torce applied o the leg when the hip s in the position
ol HNexion, addocton, and mternal rotanion, Leveraze s
azain brought imto play. but this time moa different manner.,
Internal rotation of the thigh tehiens the Y haament and
winds it soound the neck ol the temuar, The heament thus
hecomes the Talerom, and as the movement contimues, the
head is Torced out thvough the lower part ol the capsule
postertorhy. Primanily ac hies i the scate notcly or the low

position, but, il the movement continues, it may lodge i
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the haeh |n-~.|liu|1 on the dorsum ol the thiam, A commaon
accident by which this mechanism s produced s an auato
mobile collision mowhich the passengen is thrown forwad
From his seat. the thigh beine Hesed and adducted and the
knee striking the back ol the Torward scat with am inwand
1wist.

“Pathology. Dislocation ol the hip s always accompanied
by considerable injury o the structures surrounding the
joint. The capsule is o, The adductor muascles aned the
obturator externus are usually Tacerated i the antevior Taxa
tion, while i the posterior type the short external rotators
and particulnly the obturator internus muscle are liable 1o
imjmy. The tendon ol the Lieter may - become mterposed
hetween the neck and the acetabulum and mterlere with
reduction (dislocation below the tendon—Bigelow).

“The sciatie nerve, on account ol s close relation to the
head, may be mjqurved i dorsal Tuxanons, Te has twice been
lound at autopsy completely torn across. Tt may be hooked
up over the neck when attempting reducuon, and this s
particular v Likely to happen when converting a dorsal into
an anterior position. Wide movements ol civcumduction are
especially 1o be avoided.

“Contractures ol the pelvie femoral muscles soon take
place in the mntreated case. As time goes on a new capsule
ol scar tissue Torms avound the head ol the Temur Tastening
it sccurely o the side ol the pelvis. Within lour weeks' time
Lizamentous shreds, Bat, and new connective tissue hill the
acetabuluwm. This mass ol vssue adheres hirmly o the car-
tilage so that, alter six weeks, sharp dissection is necessary
for its removal.

“Diagnosis. Autevior Disfocation. Antevior dislocation is
charvacterized by abduction and external votation ol the leg,
the knee bemmg Hexed. T the head lies in the thyvroid Tora
men, the external votation and eversion ol the Toot are less
i ked, while the abduction is meveased. 10 the head lies

i the high or pubic position, there s less abduction b
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more  extermal rotation. In both cases there s moderate
Hexton ol the hap as welll T s tmpossible to extend or adduct
the Timb. There is absence of shortenime, and in the thyroid
position there s even shigcht lenethening, but i is diflicual
to make accurate comparative measurements, and they are,
thevelove, ol livtle value. In the high position the head can
be telt e front ol the pubis, but e the thyroid Lype 1t s
dhithcult to locate. The oreater trochanter is absent from its
ustal position, bemg displaced mward, and a depression e
nains imstead. Occasionally there is pain and numbness i
the distribution ol the femoral nerve.

“Postevior Dislocation. Posterior dislocation, on the other
hand, 15 characterized by adducton and imternal rotation ol
the thigh, combined with moderate flexion of the hip. With
the patient vecumbent, the knee is divected inward and Tor
warel, the loot 15 mverted, and the heel olten rests on the
dorsum ol the opposite foot. Flexion ol the hip s usually
more marked when the head s in the low vather than in the
high position. Passive movements are possible 1o a certain
extent, but abduction and external rotation are prevented,
while active movements are completely abolished. The head
ol the femur can be lele indistinedy in s posterior position
throueh the cluteal muscles. while the vrochanter lies an
teviorly and above Nélaton's line. There is shortening, which
can be recocmized when both knees are Hexsed. Dislocation
into the vicinity ol the ereat sciatic notch (dislocation be
low the tendon) presents the same general leatures as dis
locatiom onto the dorsum ol the ithiom, but the deformuy s
not so narked. In stout subjects 10 may be overlooked.

“Dislocation ol the hip presents such a tvpical clinical
prcture that therve as pracacally no other condition with
which 1t can be conlused. However, a roenteenograom should
always be made, partly i orvder to vertly the position, bui
chiclly tor the purpose ol demonstratimg the presence or ab
sence ol an associated racture ol the aortcabioe sarbaces,”

Dosal dhislocation s the Ly pe ustally encounterved, and
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1.:-,-1n-41-|:|n-_;|.||+|1i: exanination hrequenthy reveals Draciments
ol bone tworn away from the vim ol the acetabulum by the
strone ligaments, or broken ol by the napact ol the dis

Fon .Hilh; head.

LD RN

“Preatment. limmed e veduction s mcheared e all cases
aned the carlier this s .Illl‘lll]}l{'ll the less the dilhculty ol e
]1i.u ciinent. T must necessartly he I!I!l'-u-lllll-lll.'li-l when the |Lllit'lll

is inastate ol shock Trom other assoctated mjuaries,

A ceneral anesthetic is alwavs necessary in order 1o se

cure :::mfrh'h' musc b relasation. he [r.‘tlil'nl should he
L

b support and o permit the surgeon 1o work above him

aced on Tolded bhlankets on the Hoor m o ovder to obtan G

i a position to perlorm the necessimy manipalation: and
ntilize his streneth 1o the best advantage. An assistant hixes
the pelvis with s hands in ovder that the force may he ap
plied divectly to the hip-joint

“Al methods begin with flexion ol the hip. This converts
hieh o low dislocations, brimes the head down o the ace
tabuloum, and relaxes the Y heament, The knee is hkewise
alwavs Hexed Tor greater ease in the control ol the manipula
tion and the more ethaient application ol taction. In this
posttion the Y higament is then put under tension to provide
a tulovom and by leveraee and vraction the head s replaced.”

Bieelow's ® Method, a. Awtervior Dislocation. “Flex the
L b toward the perpendicular and abduct i a hinde o dis
engage the head ol the bone, then lile upward, rotate the
shatt stronghyv imwanrd, adducting it and then extending the
leo,

“loosimpler terms, the Teg should be flesed and abducted,
then while exertine traction i the axis of the limb, civeam
duct mward, that s, move the koee mma civcalay divection in

ward and extend the lew.

fBeeclow. Mochamsm o Dislocanions amd Fractuees ol e Illll_ [owmtonn
I oaithe Lo, Bijganin,
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O Postevior Iislocation. With the knee bent o the b
Hexed adduce and mternally votate to diseneace the head
lrom behind the socker, 1T the bone can now be alxluctedd
bevond the perpendicular, the capsule and other tissues are
probably so torn or relaxed that reduction mav bhe accom
plished without much dithculiv: the thigh need onlv be
lovcibly Tilted or jerked woward the ceiling with a linle
simultancous civcumduction or rotation outward to direct
the head ol the bone toward the socket.

“The essential s to exert strong raction in the axis ol
the thigh, while the hip s Hexed, adducted, and internally
rotated. 11 reducoon does not oceur, circamduct ourward
while mamtaming the raction: that is, abduct, externally
rotate, and then extend.”

OPEN REDUCTION

The patient 1s placed on the Tracture table and traction
applied to both legs to bring the head of the femur down o
as near the level ol the acetabulum as possible. For anterior
dislocations the Smith-Petersen approach is used. For pos-
terior dislocations T preler the incision described by Milmer.®
An mcision is made Irom the postero-inferior spine ol the
Himm to the base ol the areater trochanter, or on down to the
mscrtion ol the eluteus maximus, The hbers ol the aluteus
maximus muscle are split longitudimally, exposing the sec
ondary capsule which surrounds the head of the femur and
holds it to the pelvis. The secondary capsule is opened and
by lorcelul mternal rotation the head and neck ol the femun
are swunge anteriovly and away Trom the acetabulum, In the
ordimary dorsal dislocation the scarred obturator mternus.
cemelli, and pyrilormis muscles are now  exposed. These
muscles mav lie between the neck ol the femur and the pelvis
and stretch acvoss the upper and outer aspect ol the ace

Gabualum. Myotomy ol these muscles s usually necessay o

*Alihoer, Lo feowmd Wan, P E Ol cemnmatic dislocation ol the hip, Surg.,
Caviree, Cilisd., "ii' T'fl, 1)%4.-
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'_'i‘.n' lull access 1o the socket ol the !'lil] iiriill_ Zter the ve
maoval ol all ol the scar tssiee oo the acetabualuwm, the head
ol the Temun s replaced by corcumdoction and traction.

While complete reduction by open athrotomy s the goal
sovcht i all cases ol old dislocation, the surecon may he
loveed 1o accept certaim alternative procedures, sach as the
“shelving™ operation, vesection ol bone, arthrodesis, or, in
exceptional imstances, he mav be content with simple oste-
LMY Loy COorrect I]t:'{h'lhll]lil‘u.

Following reduction a plaster-ol-Pavis double spica cast is
apphied tor lour weeks il no hacture of the vim ol the ace
titbulum was lound at operation.

Occasionally the entive superior vime ol the acetabualum s
carvied upward by the head, When reduction s attempred,
the bragment ol the vim may enter the acetabulum i acl-
vance ol the head and thus render reduction ol the disloca
tion impossible except by ofien operation.

Alter the vim s Litted Trom the acetabulum, the head ol
the Temur s casily skidded mto the caviey. Johnson * ol
Nebraska hises the hragment imoits proper position by a
temporary steel dotldl deiven through it and into the iliam.,
\n autogenous bone-peg s much more satisfactory and
physiologically sound. In this type ol case the double plaster
ol-Paris spica cast remains on for eight weeks,

The prognosis must be very guarded in these cases as
climees i the head ol the Temure occur almost routimely as
aresult ol disturbance ol the bloodssupply plas the original
trauma or the pressurve lovees which foliow dislocation. 11«
prece ol the femoral head has heen orushed or broken oll
during the dislocation the Late imdines are those ol ronghen
g and partial disappearance ol the cntilage—changes sim-
ulatime advanced arvthvivis, Inothe very old cases. the head

nay be Hhatened or roughened hecause ol wersht-bearing in

oo, BLOFC Uniosanald oy togueies alwent e ||||; joint. Suwee. Gynee,
f."‘"l s |I' I.l_':u. (IS
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a detormed [nhilinll and the .'|:~.r|1|i1 necrosis which Tollows

the dhistunrbance ol hlood ~.||]1|1i\..

Paraiynic Distocarion orF e Hie
METHODS OF TREATMENT IN ORDER OF PREFERENCE

1. Closed reduction:

2. Kevstone bone-gralt operation:
5. Shell operation:

|- Vithrodesis.

The indications for open operation in parvalviic disloca
tions ol the hip are: 1. the imability to replace the head ol
the Temur, owing o contracture ol the solt parts, and 2. re
peated dislocation alter reduction, owing to Laulty develop-
ment ol jomt structures  (shallow acetabulumy, or extreme
relaxation ol the capsule. When thorough siretching ol the
contracted structures and reduction ol the dislocation by the
closed method Luls (see po g6). T use an autogenous kev
stonte: bone gralt * to deepen the overhanging vim ol the
acetabulum, and veel the ballooned  portiom ol the jomt
capsule, thus gamimg a stable and sanshactory jomt without
sacrithcine any ol the jomt elements.

Kevstone Bone Gralt in Treatment of Congenital and A
quived (Pavalyticy Doslocation of the Hip (Albee). ALl ex-
isting contractures having been overcome by lorcible manip
ulation or open division, and the dislocation made easily re-
ducible by long contimued weight and pulley traction or
manipulation under general anesthesi, the hip-joine s
reached by a Smith-Petersen approach or an imcision s made
trom the anterior supertor spime ol the iliam o the great
trochanter, then backward 1 to 2 iches mm the divection ol
the ischial tuberosiy. "The skin and subcutancous stracoares
are dissected back and the vrochanter exposed. The trochan
terv tip, with its attached muscles, is turmed upward, giving &
Iree exposure ol the superior and posterior portions ol the

Vibeo, FoHL Booe-cvale suavecery, Phila,, saondders, g,
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capsule ol the joint, wogether with aes attached porton ol the
superion and posterion acctabulum vime Fhas portion ol the
capsule 1s seen and Telr to be Tax il the head s o the acerabu
Lo, aned i the head of the Temunr s disavoenlated e distends
the capsule by pressuve hrom beneath and Tuvther displace
ment ol the head is resisted. l'pnn manipulation ol the
e, the head is veadily Tel as a rounded harvd sarface ship
ping about beneath the capsule.

he amount ol dehoreney ol the acetabular vim, as well
as the degree ol Taxity ol the capsule. can be very casily de
termimed at this stage by diveat palpation through the over-
ving capsule and manipulation ol the limb. Above the cap

sule amcwchment o the acetabular rim, the bone surlace at

the thium s cleared ol solt tissue, and with a than osteotome
the bone s imcised just above the imserton ol the capsule
a semicircular line i this posterior superior anterior sun-
Lace. to contorm to the natural curvature ol the supertor vim
ol the acetabulum. This semiciveulinr bone incision produces
astrip ol the upper curved bone margin ol the acetabulum
with its attached and undisturbed  capsular segment. This
curved acetabulin bone segment s pried outward and down
ward with the osteotome o deepen the acetabulum sulh
crently to ofter an obstruction to displacement ol the femoral
head, e e is made o overhang and more securely grasp
the head of the Temur (Fig. 5100 The downward and outwanrd
prving produces sull morve faxiey and wrinkling of the cap
sular higioment. The slack is taken up by reehing the capsule
with a row ol mattress sutures ol kangaroo tendon placed at
richt anzles o the lone axis of the neck ol the femur, The
stitches are so placed as to make the reel ol the capsule lie
cquidistant lrom the two ends ol the capsuliar bone inse
tions. Lhis veeling avoids entering the joint, takes up the
slack ol the capsule, and at the same time helps hold the
new-ltormed acetabular vim i position,

To bl in the bone gap produced by the prving downwand

and outwind ol the covved bone vime sezment, and Tarthe
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to secure the permanent hixation ol the new-lormed ace
tabular vim, a segment ol bone having a triancular or key

stone cross-section 1s obtamed locally rom the crest ol the

Eic. 1. Ih':'iu'llillj_-' ol acetabualwm by boilding o vim with bone sralis,

thitnm or from the crest ol the tuba, lone enoueh (when cut
mto three or more portions) to hill i this guteer,

The keystone tyvpe ol gralt is sell-retaining. and is held in
place aumtomatically and needs no pegs or sutures.

The lmb s placed moan abducted position and hixed by
a long double plaster-ol-Paris spica reaching brom the thorax
to the toes on the operated side and 1o qust below the knee
on the other side. This spica s Teft on for sixo weeks, alten
which passive and active exercises are instituted, togethen

with massage and gcuarded Tonctional use ol the Timb,
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Shel] O pevation (Albee). The kevstone arali n|:r|.|liu1| 1~
prefevable to the shell opevation, except lor those cases
which 1t s unwise 1o bring the head ol the temur down 1o
the level ol the acctabulum (see p.orzo Tor techmgue),

Com plete Paralvsis of Hip Museles, Artlivodesis, 11 general
En.i!.lh\ix ol the muscles ulllHn“iH_‘_{ the |I:i||| demands e an
arthrvodesis mayv be trustworthily done e cases over eighi
vears ob age by providing Large gralts Trom the outer table ol
thiim or elsewhere, and cenerously contacting them to both
femur and pelvis on cach side ol the joint (see Chap. VI,
'uberculous Discase of the Hip Joine, pooag6).



CHarrer V1

TUBERCULOUS DISEASE OF THE HIP JOINT

Defntion.  Tuberculous disease ol the hip-joimt is a chroni
destructive process caused by B tubercenloss which vesules

m vartous degrees ol loss ol Tuncuon and detormary.

I rionooy

Relatvee Fregueney, As vegarvds tuberculosis, the hipoas the
most mmportant ol all the monartcular joints. As o e
quency ol imvolvement, it is second only to the vertebrae,
[n a series ol over 7ooo cases ol tubercalous disease ol the
skeleton, Whitman found that over jo per cent were Pott's
discase, while more than 28 per cent were hip discase—the re
maining 32 per cent including all the other joints.

Age. Whitman's data also indicate the preponderance ol
hip disease in the first decade. 880 per cent: ol this 881 pe
cent, 15.6 per cent were in the age period ol rom three o
SIN Veirs.

Sex. Probably o on account ol therr areater actuvity  and
therefore more Irequent traumatism, bovs are more olten
allected than eivls (550 1)

Sidle Aflected. "The rvighe side appears 1o be more hre
quently involved than the lelt (55 per cent vight to g7 pa
cent lel).

Pariorocy axp Morpip AxarToan

As 1o the primary inlection (osscous or ssnovial), there
is a divergence ol opinion, but hrome a practical standpoint
the matter s ullimfun tant. In a well :|ru']=:|u'1| case ol tuber

144
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culous hip discase. the pathological appearances are as fisl
lows:

Fhard in vanving amount, and usually senipuoralent o
purulent and containing more or less debvise occupies the
joint cavity, Fhe synovial membrane is tackened. iregular,
ol eray edematous appearance. and alcerated i places. The
avvicular carfrlage s usually either hibvous, wasted and pitted
i Character, or s undercome necrosis, dull yellow, and he
coming detached m takes. The bones are. as a vale, bhave, ol
wor-calen appearanee, or present detimite cavivtes and se
(puestr.

I'he confonr ol the head and neck of the femur may be
arcatly alteved. The head may be completely detached and
tound loose in the jomt caviey, having been sepavated at s
cpiphyseal antachment. The neck, by absorption. may be
shortencd or by alteration ol is angele converted mito a conda
tion ol cona vara. X Twandering acetabulum™ s brequently
found. and is the result ol pressuve by the femoral head on o
chiscased acetabulum, extending s cavity upward and back
wand.

The capsulin hgaoment is sole and relaxed, and the round
licament eroded. Tchor brom the jomt olten traverses the
pertarticular tssues, pointing as an ichor pocket in Scarpa’s
trangle or e the neichborhood ol the erveat vrochanter, or
|=n']lnl.|l|'|I: the base ol the acetabualum and ;|]1|:l;;|1|'|].-_:‘ s il
I]l']\.il' ichon Jrin ket.

Repany by Natwral Process. 1IF lelt 1o nature, the tuber
culous process undergoes healing by absorption (vavely, by
calctheation) and connective tissue encapsulation: or, il sec
ondanrtly intected, by suppurative separation ol discased bone
and evacuation o dischange ol sequestra, accompanied by
chistovtion ol the jomt or delormity of the limb: this s
cventally succeeded Dy ankylosis, usually ol the hibrons Ly pe.

or by olhislos .'IliHl].
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SVYAMPTOMS AND PrHYSICAL S1GNs
SY ALIPL 0N S

The discase is insichious i its onset. Pam and limp are the
important svmptoms, though several other subjective phe-
nomena are encountered.

Stiffress. Stiflness of the joint in the morning is an early
syimptom and is possibly due o diminution in the amount ol
synovial o,

Lameness. Limp s also an carly symptom and, in the be-
ainming ol the disease, is due to voluntary effort to avoid
pain from weight-bearing by the diseased limb. The patient
Meses the knee, tilts the pelvis downward, and steps with the

foot everted. Lameness in the later stages of the disease, how-

ever, 1s due Targely to structural changes within the jomt and
the consequent alterations in the relative positions ol the
bones ol the lonmb to the runk.

Pain.  This wsually Tollows the nerve distmibution, down
the front ol the thigh or at the inner side of the knee-joint.
In more advamced cases, it may be localized in the jomt, and
is then due o pressure ol adjacent bony surfaces or to -
creased tension on ligaments and muscles.

Protective Attitudes. To diminish movement at the hip-
joint and consequently to prevent pain, the patient learns
to asstme various postures—such as supporting the foot ol
the altected side by the toes ol the sound Imb and actually
producing extension on the allected lTeg by pressure ol the
novimal limb.

Night Cyies. 'These are due to sudden relaxation ol muscu-
Lo immobilization Trom the eflect ol sleep and may signily
ulceration ol the arvcular cartlages,

Constitutional Disturbances. Geneval debility is the rule
from the onset. Makaise, nritability, restlessness, loss ol ap-
petite, lassitude and decrease inwerght e noted. An evening

ise 1 temperatune ustc by mcreases with wchor lovmation.
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I sinus Tormation and mised inlection ensue cachexia and

.ﬂ‘ll‘-.tifiii [li'wl,'*t'\l‘ 1.1 :I]}lu‘.il'.

Py STOATL SIS

I'he patient should be allowed o walk belore removing
the clothes. and both eart and atttade stadied. The subject
should then be stripped and the examimation conducted i a
svstematic and ovderly Lashion, beginning with observations

as 1o geneval appeavance and then proceeding o palpation

ol the jomt. manipulation ol the legs to determine motion,
measurements, myvestication forv ichor formation, and rvadioy,
raphy.

General Iispection. The child may appear well developed.
robust and well-nourished: but s usually underwerghe and
has a prematarely aged, anxious expression ol countenance.

Distovtions of the Lonh, In addinion to the |:1'H!t‘l'li\£' LY
tude of the Tnmb noted under symptoms, other alterations ol
position ave noteworthy, and on a basis ol these abnormal
positions hip discase has been divided into three ditlerent
sLages.

Forst stage: Pure Hexion, or lexion with shight abduction,
may indicate a pure synovial lesion or discase ol the bone
not as vet i communcation with the jomt. The distovtion
is a voluntary eflort to minimize the shock and jar upon
the dhiscased Tomb,

Second stage: Flexion, abducton and eversion, and, on
attempted correction, lovdosis ol the Tumbar spine and ap
parent lengthening of the imb—the Litter due to downwand
tilting of the pelvis 1o bring the abducted leg pavallel with
s fellow. "The cause ol this attitude is probably o voluntary
attempt to relieve pain,

Thord stage: Flexion, adduction and inversion, with ap
pavent or real shovtening, This change ol position is due 1o
the overpowering ol the abductor by the adductor muscles.
Apparent shortenimg s produced by the necessity ol uptily

mg the pelvis to approximate ol parallel the adducted Tanh
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to its lellow. Real shortening, however, mav occur as the re
sttlt ol absorpuion ol the head ol the femuar, “wandering” ol
the acetabulum, atvophy ol the bone, interlerence with
metabolism and growth, coxa vara or pathological disloca
tton ol the temoral head.,

o, Lameness becomes progressively worse, The child
tends to drag the leg, and the vhvihm ol the gait changes
a long step alternating with a short one. The toe is held
pointed i and the patient steps upon the anterior part ol
the Toot. In addition, Tate in the discase, the hip and knee-
joimts are fexed and there is Tumbar lordosis,

Alteration tn Contony of the Region of the Hip, Wasting
ol the atlected Tomb, especially in the gluteal vegion, is prob-
ably Loeely due o disuse. The normal fold m the grom dis
appears with abduction and external rotation ol the leg and
icreases in depth with addaction and mmternal votation. The
position ol the gluteal fold is lowered: and its depth dimin
ishes with the leg flexed, abducted. and rotated ountward: 1
becomes elevated and diminished in depth on Hexion, ad-
dhuction. and mternal rotation. Adduction of the thigh makes
the trochanter more prominent; on abduction, it is less. A
cold abscess s usually indicated by a Tullness around the
joint outline. Enlargement ol the iliopsoas bursa may be
imdicated by a bulging ol the groin. The mguinal Ivinph-
nodes may be found enlarged.

Palpation of the Joint and Neighborving Structures, Much
mlormation may be gained by caretul palpation. Firm pres
sure with the fimgers behind the ereat trochanter will olien
disclose an effusion into the capsule and will elicit tende
ness, The surrounding solt tssue should be examined Lon
mflammatory exudate and abscess. Digital explorvation ol the
rectum is highly important. olten revealing an intrapelvic
exudate. The vochanters should be compared o size: i
crease s olten an carly accompannment ol hap disease. Care

ful measurements ol Bryvant's vrangle will demonsorate the

conditton ol the temoral head and neck—decrease mdicatime
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clevation ol the trochanter rome disease ol these stractonres
o ol the acetabulum. Phe thae Tossae should be mmvestigated
lon the " esence ol abscess (chov), 1The '_‘.Inhl 1s olten hilled
with enlaveed Ivimphatic glands.

Muscnlar Spasm. This s a0 provision ol nature tor allevi
ating pain by immobilization of the allected vegron, and s
parthy rellex i chanacter, and pavtly voluntoy, Al degrees
il sprisin e 1']|1ul|]|1.a.'lni, [rom tonic contraction .III[H['{ able
onlv on the extreme ol movement, to vigidiey so oreat as (o
stizeest ankvlosis,

To detect muscular spasm. Hex the sound thigh, when any
1'\i\til|u, lovdosts will he at omee veduoced aond |:L'thiwlrlll [lesion
ol the suspected hip revealed ( Fhomas test): also, abduction
ol the sound Timb will be accompanied by adduction ol the
alected one, and wice versa.

Joint Movements, The normal movements ol the hip-joint
are Heston, extension, abducton, addocoon, rotation, and
circumduaction, The vange of the hrst Iive movements should
be caretully gauged. but, in view ol the paim usually cansed,
manipulation ol the sound limb should fivst be performed
to gaim the patent's conhidence.

Fleston, abduction, and adduction are mvestgated in the
dovsal position. The Tete hand steadies the pelvis (the mgers
behimd, on sacrum and dhiwme: the thamb in front, on the
anterior superior tiac spiner, while the flexed knee is seized
by the other Tand and the b is put through the desived
IMOVCINCHS.

Rotation and hvperestension are perlormed  with  the
patient prone. With the open el hand on the sacrum., the
hmgers can palpate one vochanter, the thumb the other,
while votation s practised by grasping the loot, For Ly per
extension, hix the pelvis with the lelt handd, crasp the ankle
with the vight, and Lile the b, Inca novmal condition ol
the iujnl:. ||x|u'n'\1t'||\jn|1 IS ]nnwih]t' to abwout i lil."__'.li'd.'h_

Mewswrements, These immclade the amonmmts ol veal and apr

parvent lengthenmg, veal and appavent shortening: the degree
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ol Hexion, abduction, and adduction: and the circumlberence
ol the b,

Real lengthening is extremely vare and ol no practical im-
portance. Apparvent lengthewing is due o abduction of the
limb and downward vlting of the pelvis. Tt is the difference
between the hnes Trom wmbilicus to imternal malleolus on
the two himbs.

Real shovienimg is estimated by the comparative measure-
ment from the anterior superior iliac spime to the internal
malleolus ol both sides. A pparent shovtening, due o adduc-
tion ol the Temur and upward tilting of the pelvis on the
allected side, 1s measured by Tines hrom the wmbilicus to the
mternal malleolus.

Degree of Flexion. With the patient flat on his back upon
a table, raise the extended hmb by the toes unul lordosis s
overcome and the Tumbar vertebrae touch the table. Have
the leg held i this position by an assistant. The degrees ol
Hexion can then be estimated.

stimation of Abduction and Adduction. With the patient
in the dorsal position. legs parallel, obtain three sets ol
measurements lor the two legs: (a) hrom antertor superior
spine to mternal malleolus: (b)y Trom wmbilicus o mmternal
malleolus: (¢) between the anterior superior h})il'lt'h. It the
apparent shortening exceeds the measured shortening, the
affected limb is adducted: 1f it s less, the position s one
ol abduction.

Corcumfervence. Atrophy ol the hap, thigh, and leg 15 an
carly featare. The muscles are not solt and abby, but tense
and irme A tape measure should be passed around corre
sponding planes m thigh and lTeg, and the measurement com
pared in the two limbs.

Ichory Pocket (Abscess Fovmation)., Ichor s usually pri-
marily formed within the jomt but it may be extra-articular,
[n escaping, the voute is the weakest portion ol the capsule
(its posterior inlerior segment).  The location ol an icho
pocket is no indication ol its pomt of oriegin, he usual di-
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vections and alvimate locations ol chon |:|qu| formmations

i hap hiscase are as lollows:

1 Outward—under attachment ol rectus Temoris muscle,

Tiywand.

o, Backward—lollowing mternal circumtlex artery.
(- Upward—along sheath ol psoas s '
5. Inward—thvough floor ol acetabulum.

G, Downward—by eraviy,

Rocentgenography.  Considerable information may e
cained Trom an vray plate as o the state ol the jomt space.
sviovial membrane, bones, and solt parts. Appearances sug
;_:t‘hli\{' ol tuberculous disease are as lollows:

Jornt Cavity. Increased distance between the lemoral head
and the acetabulum and displacement ol the head Trom the
pelvis olten indicate the presence ol Huid within the joint.
Bony debris mav be apparvent,

Synovial Membrane, Thickening ol the points ol rellec-
tion and localized patches.

Bones. Separation ol the epiphysis at the temoral head.
Alteration ol the anele at the neck and the shalt of the femur.
Patholozical dislocation of the head ol the Temur.

A cloudy. indistinct bony outline. A pitted, worm-caten

appearance at the free edge ol the cartilage on the femora

head, An eroded. nrecalar head with areas ol disease i the
bone. Irregubin acetabular outhines, and occasionally a per-
foration at the base ol the acetabulum.

Soft Parvis. Ancichor pocket may sometimes be derected by
a clear avea resistant to the v-ravs.

T he vorav study s ol the greatest service i all but the very
carbiest stages ol the disease, not only i aviving at the diae-
nosis but i guiding the suracon in the selection ol his treat
ment and s manazement throuzhout the whole conrse ol
the disease: as long as the bony elements ol the joint remain
markedly bragile and porous or rarched, the jomt should he
protected not only brome the crushing and destractive inlla
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cnces ol motton but also hrom weight-bearing and musele:

A cavelul voay study will aid in determining when the

Fio 520 Obd tubwerenlons hipe ankylosed o manked Hesaon and addociion.

density ol the osscous elements ol the joint is restored sufh-
ciently to allow weight-bearing: when the Phelps brace may
be changed o a long or a short spica: the long spica changed
toa short one, withoot crutches: or esaton treatment may he

entively dispensed with,

[MiaGNosIs
ABSOLUTE DIAGNOSIS
The tollowimg history and physical signs ave pracocally
pathognomaonic ol tuberculous hip discase:
Flistony, Clivoniedty ol the allection and ats restriction o
one joint (monarticula): intermittent but progressive e

crease ol signs and sviptoms,
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Lttitude. (1) Farly an the discase, Heston, abduacton and
cversion ol the himbe: (23 e i the disease, Hesion, addue

tron o mverston,

P 550 some case as Figove 520 Ndduction flesion deformity overcome I
cive b osteotomy,

Cored . Tovegulanity . a long seep alternating with a short one.
Flexion at all joints of the aflected Timb, with flexion ol the
Longs,

Jowt Ontline. Wasting ol the limb, parvticuloly the hut-
tocks, with altevation i the normal Tolds in buttocks and
SIOH.

Lomtation of Mation and Muosele Mo, The most vala
able ol all phyvsical signs. The most important vestriction ol
motion s that ol voraton and hyvperestension (patient on

lace).
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Deformaty., Distortion of the allected lomb by abduction,
addoction, external, and imternal rotation,

NX-rav. Hazv. bony outlines: increased  distance between
head of Temur and pelvis. Thickened synovial membrane.
Separation ol L'|lip|1'{~.~.f-.. Coxa vara. Dislocation, Worm-caten.
croded bone and caortlage. Wandering acetabulum in very
destructive cases. Clear space indicating ichor pocket lorma-
IO,

DIFFERESTIAL DIAGNOSIS

There are many pathological conditions more or less inu
niately connected with the hip-omt which may be mistaken
lor tuberculous disease. For brevity and clearness, these will
be indicated with their points of resemblance and ol differ-
ence in the lollowing tabulation:

IMrrerEsTIAL DN AGNOSIS

Points of

Dhisedtie
Resemblanee |

Poinis of Ihflerence

1. Local  irritation | Flexion thigh: pain | Cause apparent on in-

(vaginitis, ete.) OOV ement spection. No mvolun-
tary muscle spasm
2. Aeute adenitis Flexion thigh No muscle spasm. In-

suinal  glands  ob-
Viones, -y

5. Local injury (con- | Limp, pain, discom- Femporary, XNeray
gestion ol epiph- lort
vais: ellusion into
joint)

4. Anterior  polio- | Local pain in limb | Paralysis. The  osual
mvelitis in region ol mus- diminution  or  ab

cles sence ol reflexes.
LS 1 1Y

5. Acule arthrivis | Flexion thigh: pain, | Sudden onset, hich le-
and  epaphysins limitation e - VeT. SeVeTre  constitu-
(pneumonia, ment tional disturbance, lo-
diphtheria, Ly- cal heat and swelling,
phaoid, exanthe- Polvarvticular. Gonam

mata, gonorrhea) vheal urethrins, 11 ol
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Functional. In exceptional cases Ll tonmctional recovenrs
fvom tuberculous disease may take place. There s, however,
ustal v more or less restviction ol motton which e severe
cases amounts o complete ankvlosis, The Tunctional vesult
depends ona nuwmber ol Lactors, oz

(1) The pathology ol the joint when treatment was insti
tted:

(2) Nature ol the veatment employed:

(3) The severity ol the tuberculous process:

(0 Indavidual resistance:

(50 Length ol the treanment. This should occupy a period
ol no less than two vears to effect a cuve. Tt should be con-
tinued until the patent can bear full weighe on the aflected
recion without pam or muscle spasm, and should be mamn
tatned long alter all active svimptoms have ceased.

Life. Under zood treatment, the movtality 1s not hieh, In
most mstances 1t is dependent apon abscess formation. In
non-suppurative cases the death-rate is less than hall that ol
suppurative cases. In the United States the average mortality
is probably 1o to 18 per cent.

The chiel immediate causes ol death are the lollowing,
but it should be borne momimd that about 75 per cent ol
these are divectly o mndrectly due to secondiny mmlection:

(1) Mily taberculosis.

(2) 1 uberculous menmentis,

(2 Pulmonary tuberculosis.

(1) Amyloid disease.

(51 Exhaustion.

(hy Tntercorrent alfections.

TrEATMENT

GENEFERAL TREATMEN]

As i all cases ol tuberculosis, wherever located, the im
portance ol sunshime, resh ane, hivgienie surroundings, nowm

ishime lood, e, canmot bhe overestimened.,
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LOCAL TREATMENT

General Considevations., Advanced tubercualous disease ol
the hip is vreated inan entively different manner in children
and m oadults. From a general standpoint, the therapeutic
kev-note in the treatment ol taberculosis of the bones aned
jomts with children is conservatism: with adults, operation,
With children. however, the striking exception is in tubercu

losis ol the vertebrae, which should have operative treatment.
A tubercalous bone lesion which has been shown by the
v-ravs to be dehmitely localized, should, however, be excised
providing that it is surgically accessible, whether the patient
be an adule or a child.

Much discussion has taken place relative o the proper
attitude ol the surgeon toward operative mterlerence with a
tuberculous hip, Between the school of conservative absti-
nence brom all operative muerference and the school of radi-
cals who advocate carly surgical mtervention, a mddle
course 1s desirable. Conservative measures should be given
a thorough trial in every case i young children and be sup-
plemented by surgery when indicated. In older children,
adolescents and adults, the pendulum i Ler vears has
swung rightly toward operative mtervention whenever bone
destruction of any degree is shown by x-ray. The tyvpe ol
operation must be selected o meet the exigencies ol the
particular case at hand.

The xray is the guide par excellence to treatment. I the
structures i the hip-joint do not show marked rvavefaction,
and the symptoms are corvespondimgly mild, the short plaster
spica should be emploved and atrophy thereby avorded. 11
on the other hand, atrophy of the Temoral head in a child
(osteoporosis) is already marked and there is danger ol crush-
ing. the hip should be protected from muscle spasm and
weight-hearing by a switable taction brace (Phelps™ e
lerved), or by a long plaster spica lrom toe 1o costal border,

with crutches: or, m the severest cases, by the recumbent
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position in bed with traction i line ol deformny, apphied
by means ol pulles and werghe, e ovder 1o procure the best
]nhhih]:' |l\.tli|lII.

In the case ol a cald with o omoderately severe process, a
shorte plaster spica should be emploved and the patient
allowed o cet about on cruches, Tater bemyg allowed (o
walk. Hli|:|m|1i|1: veatment should be becun canlv: Toreed
leeding. vest peviods (Iving down), hehiotherapy, andd tube
culin,

[ a more advanced case. the patient should be kept i bed
with traction and weight applied (the age ol the child m
pounds. plus oney v the line of the deformty, unul (uies
cence s established (absence ol pain or extreme sensitive
ness. night cvies, etes), when a brace (Phelps™) or a long plaster
spica should he applied and the patient permitted 1o go about
with crutches.

In the severest cases ol tuberculous osteitis of the hip the
destderatum is bony amkvlosis and e the severest cases a shor
plaster spica extending 1o the knee s applied, and ey
wialking permitted. The rarehed temoral head thus under-
cocs mechanical crushimg, followed by T ankylosis. The
author attams the same vesults o adualts by surgical mner-
vention (arthrodesis). by two oralts mortised tocether be-
tween the great trochanter and the pelvis, o be desceribed
maone bullv Later, In childrven, however, he believes tha in the
mild cases the prognosis should he more optimistic, and that
the treatment should be planned o abore ankylosis by pre-
ventimg arushme ol the jomt surlaces and the ragile osscous
clemenis ol the jome by the mfluences ol weight-beaving,
muscle spasm. and motion durimg the acate stage ol the dis
case.  Therelove, the wisdom ol vracuon and pullev. with
patient in bed, craches, brace, cres, described herein.

Genevally speakimg, unless ithrodesis or other permanent
method ol hxation is emploved, one should maintain a con

servative attntuede toward dise .|t{1i|]-_l| Byaces and othen Appl
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ratus, becanse ol the vreacherous mature ol osscous tubercu-
]l'll"ui"\,

1 he local vreatment will be considered e the ovder ol s
natural sequence, from the management ol the most acute
swvimptoms through the stage of recumbeney: the ambulatory
treatment: convalescent treatment: treatment ol deformities
and complications: and the operative treatment,

L'he Acute Stage. When a pauent is first seen, with i,
spasm., and flexion of the hip, he should be put to bed on a
[ mattress and his discomlort and muscle spasm relieved
by traction. This is best done by weight and pullev. The
child’s body should be secured by some means: a Bradlord
brame o sand-bags are effective. Apply adhesive strapping to
the afected leg (long lTaterval strips, reinforced by circulm
ones), and o their Tree ends hx a wooden stirrup to which
a weight is attached by means of rope and pulley. The
amount ol weight should equal (in pounds) the age ol the
child. plus one. More perfect extension can be secured by

clevating the toot of the bed. It reliel 1s not rapid. lateral trac

tion may bhe ;l;:|:ﬁl'{1 by passing a sling about the upper end ol
the femur, attaching a weight to its Iree end, and allowing
the Tatter to hang over the edge of the bed. The pelvis should
be hxed by a similar slimg and weight acting i the opposite
direction. It mav be necessary to increase or diminish the
weight ol extension to secure perlect reliel. Remember that
traction should be made in line with the deformity, whateve
it may be. relving on alteration ol the line ol traction at a
later date to overcome the malposition. At the end ol some
weeks, pain and muscle spasm will have disappeared, allow
ing removal ol extension and hixaton ol the hap m the re
cumbent posture.

Recumbent Preatiment. The lollowing methods may be
cmployed:

(1) Long Plaster-of Parvis Hf”li a. Extending Trom the costal
horder to the ankle or toes. The Tomb is put up in shight ab
duction, with flexion at the hip and shight Hexion at the knee.
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Ivaction can be supplemented by placimg moleskin stvaps
with then lower ends coming out through the plaster just
above the ankle.

(o leorras .’f.flll'! ‘m]ff.l'”;.l', Fhis consists ol o nmean bhrace ol
Hat malleable tron, 5 mch wide and 24 mch thick, extend
i hrom the lower angle ol the scapula to the maddle ol the
call. The Tumbar portion s stearght, hue that portion ove
the buttocks and thigh s molded 1o then vespective shapes.
Foo this upright are attached chest, thigh, and leg bands,
cach bridged over with straps and buckles, 'The Trome s
wound with thin botler tele and covered with Teather, A
nurse” (Hae tron bary as attached o and projects brom the
lower extremity ol the upright to prevent attempts at walk:
1,

Complete recumbent hixation is necessavy until all pain
and muscle spasm arve absent and no tendency o deforminy
exists. o test the result of treamment, have the patent ge
about m an ambulatory splint tor about three days. 11 the
acute svimptoms do not return, anbulitory treatment s o
he continued: it they do retarn the recumbent treatment is to
be resumed and continued unul the joine can be controlled
by aombulatory methods,

].u:.":u.l'u.l'ru'L L reabment. 1he auatho Fnl'i'('l'ﬁ the ."’hr‘.lr;n'
fraction splint with cratches alter subsidence ol severe pain,
muscle spasm. ete. unul walking with a shore spica or a con
vitlescent brace without crutches is allowed, The change
brom recumbeney o walkime should be made eradually, with
Frequent vest periods,

Plaster Spilint and Its Modifieations: 1. Long Plaste) Spica
with Hagh Boot awd Crutehres, The limb ois encased in a
plaster spica from pelvis 1o toes, a patten s worn on the foo
ol the sound Timb, and the patient allowed 1o use crutches,

2. St Plaster Spica (Lovenzy, With the Limb sliehitly
Hesed and abdocted, a short plaster spica s apphied extend
g tooa pomt at or just below the knee: the pelvic portion

T .II.I‘I.I“l'il Latervally below the ihiae crests, anteviony above the
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syimphysis. and posteviorly above the center ol the sacrum,
A high shoe worn on the opposite loot, and the use ol
crutches are advised. Weieht-bearine by the affected limb s
advised.

g Plelps” Traction Hip Splint. This splint allovds both
vertcal and Tateral vaction. It extends from the axilla or
lower thoracie vegion to a point bevond the foot, is supplied
with an adjustable Toot piece and taction straps, and two
body hands (thoracie and pelvic) completed by straps and
buckles. To the pelvie band and the upright opposite the
hap qomt, a Thomas ring s obliquely attached. Semicivenlan
bands clasp the vegions ol knee and ankle. A special feature

is a llac leather pad at the upper thivd ol the thigh. fastened

to the upright by cords to produce Lateral traction. Vertica
extension is secured by traction straps below.,

. Bradford Hifp Splint. This splint is designed parvticu:
larly Tor overcoming muscle spasm and sccuring abduction.
Two Lteral steel vods, longer than the himb, are connected
below by a ar steel bar with windlass and above by a ring
open m lront. The special Teature ol the splint s a steel rod
welded to the ving on the side ol the healthy linb and so
molded that 1t passes above the symphysis pubis and under
the perineum, the later portion being made sulliciently long
to avold jpressure on the buttock with the |l;tli:'ltl seated.
Enciveling straps hold the splint against the limb, A high
sole 15 worn on the normal side.

CONVALESCENT TREATMENT

The question ol allowing the patient 1o begin to walk
aradually with the lollowing aids, may be considered when,
alter o long period, there are no active svimptoms and no
muscle spasm. These poimnts may be ascertamed by nightly
removal ol the apparatus tor a month or morve. thus allow
e voluntary motion at the jome without weighte-bearime. 1

the hip s judaed o be ma saushactory condition for modi
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hed weicht bearine, one ol the Tollowing splints should be
tried:

Convalescent Hifr Splind (Phmpron). The Plonpton con
valescent splint is a Phelps spling minus the upper band, with
a hiehe mmer b added. This apparatus exerts a lorm il
taction. but with the heel ofl the ground, the patient step
ping on the toes. I'he lower end is cut g inches hrom the
around and o piece welded o its mner part, estendimg 2
inches helow the sole ol the boot and termimatime i a bulb
ous tip 5 mch i dimeter. The apright extends rom the
ANLCHION SUPCHIOr spine 1o point 11s mches bevoud the
hottom of the heel, the Toot beine held at vighte angles.

Conpideseent Lateval Brace. This consists ol a Lueral hrace,
pelvie band, and pevineal crateh, The brace s jomted at the
knee. Lis special teature is the attachment ol the lower end

to the sole ol the boot.

PRI TREATMIENT OF DEFORMITTES

v\ tuberoulons |IiF| ney become deformed i oseverval divec
trons, ustly i o) Hesion, (2 adduction (ravely abduaction),
2 Hesion and abduction, () fexion and adduction. The
malpositions ol eversion and mversion are usually dependent
on abduction and adduction and disappen with removal ol
then canse,

Farly delovminy s |l1.itlil'=|“"'. alwavs the vesult ol muscu
L spasme: while e e the disease process 1 s due o the
contraction ol solt parts or to structural changes m o the bones,
or 1 is a combimation ol these two elements.,

Correction ol these delormities mav be obtaimed in three
wavs, auz, araduallve vapudive o by operatve means.

Covadduadl Covrection, This, the most conscrvative means,
mav be emploved by weight and pullev, by traction splints,
plaster bandages, or by the double Thomas splint,

Lo Wit and Pulleyv. When using this methaod, therve are
several essential leatwres 1o be observed 1o obtain success:

hest, the anterien nllill'li::l spines must be on the same level;
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seoond, the lnmbar vertelmwal spine should touch the mattress
ol the bed:; thivd, traction mauast at st bhe maintained i the
axts ol the limb e s delormed position,

The aftected limb can be supported by a pillow or by an
adjustable wooden triangle. In heavy patients counterexten
ston 18 secured by raising the foot of the bed: but, as a rule,
thias s msulhorent fov the hieht bodies ol childrven, with whom
two perineal bands, one brom cach side ol the upper corner
ol the bed-Trame, give adequate counterextension. It is also
destrable o swathe the body to the bed-Tvame or 1o apply
shoulder straps to prevent the patient brom sitting up. Addi
tronal hixation may be secured by a long Lateral splint ex-
tending bevond the Toot and with a cross bar below. The
bed clothes should be vased Trom the leet by a “oradle.”

In using the weight and pulley method for correcting de-
formy, the amouant ol wereht must be moreased hrom day
to day. After a lew days ol traction i the deformed position,

the axis ol traction should be aradually altered toward nor-
mal. This mode ol reducing delormiuty is slow and 1s useless
lov correctimg true bony ankylosis or structuaral bony de-
formiy.

2. Traction Splint ("Tavlor). For stretching plastic and con-
tracted solt tissues, this method s sometnmes successtul, Tis
chiel advantage s that it permits ol locomotion and thus
obviates the deleterious ellects ol recumbencey. Tis great dis
advantage 1s thar with the splimg, s difheult to secure trac
tion in the deswed divections,

4. Plastes Hmnhf::'\. When |J|:Ihil.'l 15 usedd, it s hst ;t|:|l|it':l
to the limb i its delormed position and allowed o remain
four weeks or o more. Occastonally the deformiry will have
bhecome corrected at the end ol this thme: 1l not, a second o
thivd cast is apphied. with the Tnmb each thne ina more con

NN Lol lnrh.il TRIE
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OPFRATIVE TREATMIENI

Didications for operation ave brcllv as lollows:

\ioace at or bevond adolescence. (s a rule, operation is
contramdicated in o voung childhood and mbaney except as
an emereency, or when the discase is uncontrolled by con
servative treatment.) An exorasartcnbo arthvodesis should be
recommended in all childven over ten vears of age where the
discase 1y progressing in spite ol conservative treatment,
I'he resistance ol the patient should he built up by helio
therapy and diet belore and alter the operation.

\Dhscess Tommuetion. with steady advance ol the discase as
disclosed both by voaay and physical examination.

Persistent loss ol health.

Ungovernable pain,

Whenever there s constant relapse ol the adduction de
lormity in spite ol conservative measures to overcome i, such
as traction in bed, braces, ete., alter long periods ol such
treatment,

I the adducton  deformity recurs lollowing  Gant's
osteotomy, because ol the hip not bemng completely anky
Ifl"\{'{i.

In adults even il the bone destraction s moderate.,

Uncontrolled poor hyvgienic surroundings.

Procedures. The operative possibilities consist principally
ol exora-articular aorthrodesis by hone eralis, excision of focus
when well localized and exva-artcalar, Tocal curettime when
sinuses  secondarthv mlected  exist, and amputation and
arthvoplasty vavely. Inta-orticular athrodesis s obviously
madvisable because ol the dianger ol exacerbating the inlec-
tion and s untrustworthimess 1f used alone.

Extra-articndar avtlivodesis, “Tuberculosis ol the hip s a
condiitton most unbavorable to inta-articalane arthrodesis.
cither spontancous o operative. The reasons Lov this are ob
vious: () Inhibition of osteouenesis by the tabercle bacillus:

(2) the pecaliar atomy ol the jomt hrequently causing e
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cession ol bone surlaces [vom each other as bone destru Lon
progresses, or lollowme mua-sortculir removal ol bone In

the sureeon for arthrodesis Py poses. bhecause of the ball ane

.. 921 Velbvaimeed tabercalosis with Itllll|:l|l.'|1' dlestruetion of head and jrrn
tial destroction ol neck. This case vesisted  all comservative  treatment,

Sviptonns were relieved by extracartioabn arthrodesis b el eradl

socket contour ol the hip joint (pervipheral destraction ol the
lemorval head causes 1t to become smaller, whereas pevipheral
destruction ol the acetabulum causes 1t 1o become Lareer).
Alsa, bhecause ol the anatomy and mechameal velationships

0l I!n' Jti|:1 .ili:| Frt'hl-'-.. H ] l."‘-.li.‘r]"\E\.l' tll"rlllllli:l]l il 'HFIH' |:|11:|
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aresses the discased bony surlaces ol the femuor and pelvis do
not tend o approximate because ol impigement ol the in-
stdde ol the trochanter agaimst solt parts at and above the rim
of the acetabulum. Since the tubercle bacilli inhibit the
active osteogenesis which would normally ke place, dead
spaces hlled with caseous material are left between the bony
clements, and spontancous ankvlosis and cuve become im-
probable. Exen il ma-avticular anvthrodesis is attempted. the
impossibility ol removing all tuberculous material, and the
possibility ol causing metastatic inlection or sinuses with
secondary imfection, the low osteogenetie potentiality of the
bony clements ol the jomnt, and the consequent failure 1o
secure fusion render the operation untrustworthy  (Fig. 55).

Bracing i cases ol extensive destruction and caseation,

largely lTor the same reasons, has been signally unsuccesstul.

Extra-articular arthrodesis 1s a most satstactory alterna
tive. By strongly bridging the joint with a tibial, femoral or
thiac ervale or gralts mortsed ito the bone elements on both
sidles ol the jomt, complete hxation s secured. The nn-
mobilizing influence ol union ol the femur to the pelvis
makes it unnecessary o enter the imlected area,

AUTHOR'S 1 FCHNTOUT

Four Vaviations of the Author's Teclnngue Adapted 1o
Varving Degrees of Destruction. Inoan extensive experience
with extra-articular arthrodesis ol the hip during the pasi
hiteen vears, 1T have been convineed more and more that i
is distinctly advantageous to the surgeon to have more than
one type ol operation to select Irom inmeeting the vartety ol
mechanical requirements which T have above discussed. Ay
proposed extra-articular athrodesis is best brought about be
tween the ereat trochanter on one side ol the jomt and the
side ol the ilium just above the rim ol the pelvis on the
other, and since the prosimity ol the trochanter 1o the side
ol the pelvis and the vime ol the acetabulm vavies widely

in accordance with the deeree ol jomt destraction and tele



TUBERCULOUS DISEASE OF THE HIP JOINT 169

scoping. limh adduaction and Hexsion, the operative techngue
must viry accordinglve As o every surgical procedhare, the
stimplest technigue assocrated with the manomumm ol trauma
and shock 1o the i].l]iﬂli should be chosen, and also one
which will imterelere the least with o tature arthrvoplasty.
should the Liter be desired and prove Teasible.

From the technical standpoint cases suitable for extra
articular arthvodesis ol the hip can be divided o two
croups, on the basis ol pathological lindimgs, and cach ol
these subdivided o two tvpes, as o the chanacter ol opera
LIo,

Coroufr 1o In the st group the destraction s moderate
i amount and the great vrochanter remains widely separated
hrom the side ol the pelvis, so that a bone gralt cannot be
obtained Trom the side of the ithium or the immediate locality
i suthcrent lenath and streneth o serve as a bridee lorv the
extra-articular athvodesis. Therelove, the surgeon s com
|::'“1'{1 to 2o to the tihia or the outer }}l:l'litﬂl ol the Upper
end ol the Temur for gralt material, because ol the necessity
ol obtainmg not only long but strong gralts (Figs. 56 and 57).

Pechnigue for Group ra. The patient is anesthetized o
muscular relaxaton and placed upon the Iracture orthopedic
table. The suwreeon lorablyv corrects the adduction ol the
cdiscased hip by manual counter-pressure. placing one hand
azainst the buttock and the other against the immer aspect ol
the knee. s assistant at the same thme, by adjusting the
bractunre orthopedic wable, places the well leg i the Timis
ol phyvsiologic abduction. and cantiously swings it into a posi
tion ol abduction the taction arm ol the table holding the
dhiscased lee. The amount ol abduction i which the e
1s placed depends upon the amount of hony shortening. This
method ol corvection, partly by the mechanics ol the table
and partly by manual pressurve, is adopted m ovder to guand
against overstretching the Lateval ligaments ol the knee-joint.

\ somewhat curved mcision starting at the crest ol the



170 DISEASES OF THE HIP

thum, 2 inches posterior 1o the anterion SUPCTIOr  spine
and carrvied down below  the creat trochanter, is made
through the skin. The elutea

muscles e w|};||'.‘m-{1 sulh-

.. =0, |l'[||l|il|l|l' ol serthvemlesis ool toalsere ilaontis !1i|r witly tilvial apithis,

Fuist step

ciently to expose the side ol the tlivm at the points ol mortise
lor the mservtion ol the proposed tibial aralis,

Because ol the thinness and clasticity ol the bone compris
iz the outer table of the thiam, a mortse suable to recenve
the gralts can be satstactorilv made with a1 mch chisel
driven through the outer table ol the thum obhiquely up
wiard between e and the mmer thac able, with the handle
ol the chisel i close proximity to the trochanter, With the
cutting cnd ol the chisel stll i the mortise prepaved by it

located 1+ inch !unlt'lim to the anterim uu[u'l'im HEIiII['. and
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vinch below the crest ol the thum, the handle s depressed
onto the outer surbace ol the trochantey at s anterior border,

andd used as o cuide Tor some catting tool, such as the scalpel,
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to ik on the periosscous structires the Time where the
motor saw s Later to prepare a guteer lor gralt No, .

T he sime prepavation is made Tor gralt No, 2, except than
the mortise i the il s made about 1145 to 2 inches postert
orly 1o the st ome. and the scalpel mark is made on the
posterior outer surlace of the great trochanter.,

Saw cuts are now made 14 mch i depth with the motor
saw. lollowing the scalpel marks just made on the trochanter.,
With an osteotome driven mto these saw cuts, Tragments ol
the trochanter ave displaced with the pertosscous solt parts
as hinges, anteviondy from the saw cut lor aralt No. v and
| n\lt'liill']fn' From the saw oot lin erall No. 2, 50 as 1o }H'mlllt't'
cutters to receve the two eralis,

The anmteviov mtevnal suvkbace ol the vbiaoas then Lod bave
fromm IFH,‘ lllhl']lhil‘. r|| |I|l,' llfli*l :|1r'l.1.|'|'u';|1||, '\."l.i[h !||1;' IERERIERY
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twin saw set with the blades approximately 54 inch apant,
aeralt s removed by osaw cuts made downward from the
tuberosity ol the ubia about o mches. With a small motor
saw, this strip ol bone s then cut into two segments, The
upper ends ol the gralts are cut in an oblique way like the
end ol a chisel.

['he upper end ol gralt No. 1 is mserted into the mortise
ol the thum with s Tower end Iving in the anterior sutte
preparved methe trochanter, "The oblique surface at the upper
end s outward., With the author’s bone drilt or set (ol which
the carpenter’s nail set is the prototype) placed on the tro-
chanteric end ol the grale, the gralt 1s now driven mto the
tiac mortise by blows ol the mallet upon the bone set.
In this manner its trochanteric end 1s made o shide alone
the trochanter gutter and s proxmmal end to ht snugly o
the mortise ol the tliam.

Gralt No. 2 is put i by precisely the same technique. The
firmer the gralts are driven into the iliac mortise, the closer
do they hug the bottom of the trochanteric gutter because ol
the obliguity ol the cut end ol the iliac end of the graft. This
plan ol operation automatically immobilizes the gralts at
bhoth ends in a most eratifyving wav and makes immobilizing
bone hgatares unnecessary (g, 585,

The solt parts with Iragments ol the vochanter are drawn
over the ends ol the gralt by means ol interrupted strands
ol medim kangaroo tendon. The gluteal muscles are care-
fully dvawn about the ervalts by means ol chromic catgut
sutures.

The skin is closed with contmuous suture ol o cateut.
Suture holes and the edges of the wound are puddled with
414 per cent tincture ol iodine.

Techuique [or Group b, "The upper portion ol the ap
proach Tor this procedure is very similar 1o tha deseribed
when tibial gvalts ave used. In this instance the imcision must

extend gencerously downward 5 inches from the tip ol the
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trochanter so as to oive lree cxpostre ol the amero-external
.l\}n.'l.l il ||"|1.' HIIFH'] {'III! il i|ll:' femm., |F|1' sl strrpctuennes

e separated. Teaving the prlhnlrlllll o Che Temre, With the

Fr. 5 Postoperative vesult eight vemrs alier opeation. Talluence ol me
clantcl stress on gralt oy he noted. Joine has been completely ankslosed
Fos Toisgnee
motor saw and shavp 15 inch osteotome, a strong oralt aboul
5 inches Tong and comprising about one-ifth the diameter
ol the shatt ol the Temur Trom the tip ol the great trochantes
downward s obtained with a pedicle ol muscle at s uppen
el The lower end ol the Temoral gralt is now SWHINY e
orlv on the muscle and solt tissue pedicle at the upper end
as an axis until s anterior end comes in contact with the
side ol the ilivm. When the desived location on the ilium
is thus determimed 2 lap or door ol the outer table ol the

v s tirned shizhily upward and backward by means ol
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the motor saw ol Lo-inch osteotame, so that the upper ened

ol the gralt (Tormerly the lower end) can be thrust hackward

bheneath it (g, 591 Bone hixation ligatures are not necessary,

as when the avalt s jammed with a lew blows ol the mallet
and bone drife i is irmly placed and will not be displaced.
The muscles and lasciae are now 11'[1].‘111.':1 over and around
the eralt with continuous suture ol chromic catgut and the
skin closed i the usual way.

The Hass or Hibbs |:rm'¢':|mv 1s somewhat simibar o this
method. except that Thibbs™ method 1s not truly extra-articu-
lar, as both his diagrams and the description ol his technique
show that the neck ol the Temur is exposed and the cortex
removed. The operatton s therelore necessartly withim the
tuberculous area, which s 1o be avorded. Furthermore, 1t
requires an o extensive  operative  held, wide  resection ol
muscles, and much shock. The procedure is the most ditheul
ol the Towr tvpes ol e !1|1i||||1' ||lt'm'l1[l1|. I have so modihed

this operation that e s extasrucular, bue the great trocham-
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ver and attached muscles ave much move damaged than when
the tibial evalts ave used, and 1 leaves more unbavorable con

dittons Tor a Tuture avthroplasty —a |:+n-i|:i!i|x which should

Fre:, Uhis,

alwavs be borne momimd me plimnimg anarthvodesis (Fig. Go).
» " . : . e 5 i
Postoperative Dressinge. Fxtensive dressings ol canze and
stevile cotton are apphied, and then o plaster-ol-Pavis spiea

i . " ) iy a5
brom above the costal mareim 1o the base ol the wes on the
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operated leg, and 1o below the knee-joint ol the apposite leg,
mea posture ol abductuon sallicient, il possible, to overcome
pracucal shortenine,

SLIDING GRAFT
MOVED INTO PLACE

RONE CAPF HOLDING
SLIMYNE =RAFT
IMN PLACE

Fae, Goo Shiding gl frome il ine place.

With the plaster sull ma semiplastic state, it is carelully
molded over the opervated area, oy two purposes: to favor
immmobilization, and o s e the control of bleedine,

[ he plaster on the unimvolved Teg s removed at the end
ol live weeks. The remainder ol the plaster s lelt alone unul
ten weeks from the time ol operation.
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Gronp 2. The operative technique fov thas croup s allas
trated by Figures GG The head and a Eoge porton ol the
neck ol the lemur have been disintegrated with telescoping,
causing the tochanter to become morve o less closely approni
nmated to the superior rime ol the acetabulum and the side
ol the |:l‘|\i‘~.

For conventence m discussing the operative technique this
group may be subdivided mto two types:

Fechnigue for Gronfr 2a. Group 2a comprises those cases
i which the destruction has been so extensive that the
trochanter has approxmmated the i ol the acetabulum o
a suthcient degree—within 15 mch or less—so that a sliding
cralt lrom the outer table ol the thhom mmcludime the corest
(Fig. 6y as adequate to reach rom the side ol the ihioum o
the trochanter and also furnish adequate contace with these
bonv clements and sull allow the surgeon to keep outside
the tuberculous joint. The side ol the tham has alveady been
laid bare by the Smith-Petervsen approach and Turnishes a
very satistactory evalt in that thas outer table s not only
curved so that e approxmmates the trochanter and thiam satis-
Factonily (Fia. be2) bat also enables the surgeon 1o secure as
broad a grale as he wishes, This technigue s somewhat less
cdithcult of excecution and constmes Tess time than obtaining
a cralt from the nbia or femuar, as deseribed ander Group 1,
Jhe surgcon, alter stamg up the mechamcal conditions, nay
thevelore choose this tvpe ol techmique vather than the other
two already deseribed.

Technigue for Group 2h, In certain extreme cases, Group
2h, in which the vochanter s practically resting against the
sidde of the thiam, and o which an intrasacticular arthrodesis
has been previously attempred, with complee removal ol all
tuberculous tissue, the lollowing simple technigue may be
uscd: The trochanter nay be denuded ol as periostenm andd
periosseous structures, both one s owter and inner surlaces
(Fig. G500 The ourer table of the thinm just above the acetaby

ubar vrim s then hilved excermally, and the denuded trochan
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tev mmplanted beneath the Tatter by swinging the hip mto
the abducted posture which awtomatically elevates the o
chianter into the crevice thus made (Fig, 6 e may be neces

sty Lo supplement this procedure by implantation ol a gral
obtaimed brom the outer table ol the tham, higher up near
the crest. These very extreme cases are vare: 1 have encoun-
tered only two ol this tvpe. This technique is partially intra-

articnlar.
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In anv event one shonnld t!:xl;'u Lhe rnf;t'|.|liu lr|r.ur1||nli'
sor that the cvalt vsed wall e hoomdy v trsed ante bt Tenmn

and pelvis without entermeg the tabevoudous o, and e will

INCISION INTD
OUTER TABLE OF [LIUM
FOR BONE FLAP

£ —_TROTATION
b )

EXTENT OF DENUDATION
OF TROCHANTER_

hiave to be lelvwo the judement ol the surecon s to just whia
Il'llllriwllil' shiould e ¢chosen. alwavs :Irl||4.'rrlfrt'1ill'_" that the
stmplest technique feasible will be most satistactony,

Fither ol the procedures desoribed unden ot 2 15 casic
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ol execution than those Ton Group a, providing the trochan-
ter s near enough to the side ol the pelvis so that it can be

well carried o,

P

SLIPPED
MOTCH

= CENTE
S ! |
J{L!'_I'.."'CI'!UN

-,

Fre G bmplantation of denuded vodanier wider an osteoperiosteal doo
b outer surbvee of il

Relatvoe Diffrcndties of Techiigue. The simplest technique
is 2h. bhut lor the veasons alveady discussed 1t is applicable
only i rare mstances.

Where the greame trochanter is in close proximity to the
rim ol the acetabulum, the simplest bone-gralt operation pos
sible Tor extrasrticular anthvodesis is applicable: the sliding
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down ol o broad evale fvom the outer taible ol the o into
the splhit trochanter (2a).

I'he tibial evalts (g e nexte e ovder ol ditheuley,

I'he most dithcult opevation, particularly as 1o extent ol
operative held and tissues imvolved, s b, the modihcation
ol the Hass Hibbs techmique. The orvigimal Hass-Fhibbs
aperation is not exttasnticular, but about por 5 mches ol
the ounter portion ol the great trochanter and the shale ol
the temu can be used to accomplish an extracarticulan arthro
desis. This, however, is an operation ol great magnitude in
that an mmcision has to be made Trom just below the crest ol
the thhum o neonlyv onethivd down the thigh i orvder 1o
rotate the gralt imto position (Fig. 55).

Canfron. X word ol caution concerning the execution ol
bhone-gralt technique is stimulated by recent publications ol
postoperative vy Imdimgs, e which e was clammed that
extrasnticula arthvodesis ol the hip had been accomplished.
but with unsatisbactory results in a considerable percentage.
I'he voravs showed that the same inadequate and imperfeat
technique had been practised as has been so frequently ob-
served during the past twenty vears when certain surgeons
hinve drawn untavorable conclusions from therr attempts o
accomplish extra-artcular anthvodesis ol tubercular spines,
although the operative technique was inadequately carried
out. I wish to emphasize the necessity ol the gralt heing of
suthcient steength, ample length, accurare hit, and caretully
monrtised on enher side ol the o, il cood results e o he

secured.,

HEASS-THBBS TECHNTOU

In the Hass-Fibhs operation as described by Hibhs: ® ©An

iciston s nede thvoueh skim aned subontimeous tissue Trom

@ mches behind and above the anterion superior spine, down

"Hhabbss RoA prelimiy veport of twenty cases ol Lge ot tubervonlosis
fresbedl Lev oo cpreration devised to climmate motion Ty Foestine the poin, f.
f.'u.l.- - l||-l-.-|'|' '\.J.l L it e |I'_‘rlr,

oy T [
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over the great trochanter, 4 inches on the shalt ol the femur,
I'he deep Tascia is split, the tensor lascia femoris retracted
medially, and the hiber ol the glutens medias and minimus
separvated by blunt dissection, exposing the capsule. The
pertostetnm ol the Temur s incised along the line ol the base
ol the vochanter, elevated and retracted mediallyv: the an-
terien three-fourths of the trochanter with 2 inches ol the
cortes ol the Temur s separvated with o chisel, leaving the
muscle and periosteal attachments undisturbed (Fig, 55).
“The capsule 1s split, the superior aspect ol the neck ex-
posed and the cortex removed. A mass ol the iliam includ-
g the upper vim ol the acetabulum is elevated without dis-
turbing the muscle or periosteal attachments or breaking
loose the mass above. The trochanter is now transposed by
trning its lower end up under the elevated mass ol the
throm, ats base making snug contact with the cancellous bone
ol the neck, the cortex having been removed. The perosteum
ol the transposed bone s sutured to that ol the iliac mass
above and to that ol the femur below. The mass is also
caught by the tp ol the remamimg one-fourth ol the vo
chanter; when the thigh is abducted 15 degrees and flexed
g0 degrees, 1t is held securely in place. The muscles and
Fascia are closed with sutures of plain catgut, the subcutane

ous tissues with plain gut, and the skin with silk. A double

spica plaster is applied, which has alveady been prepared and
bivalved. By this means divect and massive bone contact has
been secured between the tlinm and the femur, with con-
tinuous periosteum which produces a situation favorable
to bone growth, and essentially similar to the situation pro
tduced f]"." .\f;jnv fuston., where the contmuty ol bone and
}u_'l'ifnlt,*l_li]l IS |:Iii||;ni|x ol healthy bone which hrst becomes
fused: ultimately, however, fusion ol the discased  bodies
takes place. Te was |rui}rt[ that i the case ol the |liin the Fni
mary fusion would be ol the tansposed trochanter, i

and Temuor and altimately ol the head and acetabulum as
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well, hmally showine a o massive area ol Taston which is neces
sary o stand the Toree exerted upon e by the long fennn,”
Ghormley © clams the Tollowimg advintazes ol usimge the

crest ol the thame: it s casily obtained inany exposure ol the

hip, and the cmeellous bone ol the iliae crest Turnishes ideal
bone tor graltimg purposes. The gralt lies in position in close
cont:axct with the surlace ol the neck and the thiom. Tnomans
cases 1t seems made o he accurately e this position. Te acts
as a Ulving buttvess™ which s mechanically as strong a straec-
tural support as possibly can be made. The simplicity of the
procedure makes tor speed o operation and  lessens the
daneer ol shock,

"Ghormles, R K Surgeny of the hap joiot, f, Bone & foint Sura., g0 58,

i
Mg,



CHarrer VI

SYNOVITIS, INBECTIOUS AND GONOR-
BRHEAL ARTHRITIS, SLUUPPURATIVE AR-
THRITIS, INCLUDING OSTEOMYELITIS
AND ACUTE EPIPHYSITIS

SYNOVITIS

1 1s not casy 1o detect the presence ol Huaid i the hip-
joint because ol its deep situation, surrounded by Large
muscles. Tt is usually impossible to palpate any disten-

tion ol the capsule. The diagnosis is made from the absence
ol roentgenographic changes and the characteristic physical
Imdimgs—pambul Tonmited moton with marked muscle spasm
and the tendency of the patient to hold the Tomb me Hexion
and adduction.

[ts occurrence in childhood arouses the suspicion that one
is dealing with an mmcipient tuberculous process. Dilterentia
ton can be made only by mimute examimation into the his
tory (both personal and antecedent), by noting the response
to treatment, by carelul and prolonged observation ol the
clinical course ol the atfection and by roenteenology.

The cause ol synovitis of the hip in children is to be found
- trauma, rheamatism, or as a sequel 1o a mild lorm ol n
fectious arthritss comtracted m the course ol such arthments
as tonsillitis, diphtheria and other throat imvolvements, or
[ollowing osteomyelitis or epiphysitis ol a velatively benign
Ly pe.

The course of the usual non-tuberculous svnovits ol the
hip in childven is ordinavily shore, vaoely more than two o
three weeks. Tts clindcal mantlestations ave a limp, restricted
motion and tansitory muscular atvophy, The adule tvpe s

e
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assoctated with or Tollows vhewmmatsm, gonovrhea, syphihis

and sothes detovimans.,

ITREATMENT

Svnovitis ol the hip e childven should he managed pre
ciselv as o case ol mapient tuberculosis ol that jomt. but the
child should be cavetully watched alter apparent recovery to
note the permaneney ol the curve. Inthe case ol adults, rest
and weight-extension (with plaster-ol-Paris spica, il neces
sy oare in ovder. Caution should be exercised i using
the joimt too carly.

IxFrcrors o Bnvesiarom Awrngrns

Infectious or vhewmatord avthrits s primarvily a disease
ol the synovial membrane and the solt tissue surrounding
the joint. Cectl ® stares thae the chimical comrse and Tabora
iy imdings indicate that the rhewmatoid type ol arthris
is a chronie mflomnatory process.

[The chintcal features are imhiloation ol the periarticuln
tissues, lexion deformiury, restricted motion and local pain
andd discomlore. Roentgenograms show distention ol the cap
sule of the hip joint and a varving amount of decalciica-
tion ol the head and neck ol the femur, Very vavely crtilage
destruction 1s seen.

With the exception of those cases caused by inlections
processes elsewhere o the body rhewmatoid arthrits is Tre
quently caused by tocal mftection or metabolic disturbance
andd the climimation ol the locar ol mlection 1s the chiel
therapeutc mdication. Physical and mental vest is very im-
portant. he diet should have a low carbohvdrate and a high
vitamin content. Good climination and a copious water in-
take e necessary, Colonic irvications mav be 2iven in cases
ol intestinal toxemia. Hlear, exercises and massaee are val
wable. In-cases showing no nmprovement under treatment

by these measwres, the hot chimate ol Florida may have a

*Cocil, R L. Bheomeioid avihois, [0 ML L too: 2o, 1954,
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good cllect. The only drugs ol value wre colloidal sulphur,
tron lor anemia, arsenic and strvchnine as tonics, and salicy
lates Tor the veliel of pain,

Fixation ol the joint by a shor plaster-ol-Paris spica o
rest in bed may be necessary in the more severe cases. Usually
the use ol crutches with no weieht-bearing on the affected
himb lor a few weeks as sulhaent.

GOMNORRHEAL ARTHRITIS

Gonorrheal imlection mvades the hip with far less e
quency than the knee-joimt, although 1t is not unconmmon in
adults.

Ltiology, The process is part ol a systemic, hematogenous
ilection with the conococcus, usually orviginating in the
urethra or ats adnexa. It complicates lrom 2 to 10 per cent
ol conorrheal urethrius. Te aftects women as well as men, and
15 not uncommon in children,

Pathiology. The lollowing pathological conditions are cn-
countered:

v Hydrops Adrvfrendi: "This is often monarticular, The on
set 1s frequently sudden. the joint becoming quickly dis-
tended with fluid which disappears slowlv, The temperature
1s onlv moderately elevated (g7 to 1027).

2. Sevofibrinons Synovitis: This torm, which is frequently
polvanticular, is chavacterized by very hictde fuid, o plastic
inllammation, with exudate within the jomte, and considera
ble periarticulan inllommation.

a. Empyema Arvticudi: Herve theve is a dehmite collection
ol pus within the joint, accompanied by proluse mllam-
matory exudate and a varving degree ol destruction ol the
joint structures.

i. Philegmonous Inflamemation: In this type, the character-
istic Teature is diluse inhloravion ol all the jomt stractures,
with dense adhesions which eventually produce ankvylosis.

Clineeal Features, "The nonsuppurative cases are usually

subacute and accompanied by a peculian edenmatous boggay
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swelling, discomtort, weakness, and stiflness on use ol the
inil]l_ Mowe severe cases e characterized by Lo al hean anad
muse le spasm.

In suppurative cases the skincas ved, ghazed, and hot, the
joint is swollen. exquisitely tender to pressure and o fring
and s motion is hmited. There are also signs ol systemid
disturbance, lever, et

Diagnosis, Actnal diagnosis is based on the monarticuln
localization and the obstinate, paimbul swelling, with a has
tory ol or the presence of a wrethval dischavge. In o differential
digznosis. conorvheal sothvits must be distinguished Brom
taumatic, tuberculous. and syphilitie synovitis. The dis
tinguishing pomt ol ditterentiation is the primary locus i
the eemtalia.

Progrnosis. Inomild cases, with etheient treatment, the out
look Tor funcuonal recovery is good. In the suppurative and

serofibrinons inflimmmations, ankylosis usually occurs.

Treatment. The evadication ol the tocus ol infection in
the uwrethra, bladder, seminal vesicles, 1s essental, Rest in
bed, support ol the joimnt, and local applications ol heat or
cold are necessany,

[nunobilization with weight vraction should be done 1m-
moediately, The |1i|: joint should he ;l*i})i]'.;llrfl andd the Huidd
obtamed examned both Iniultm'up]'l.'lllj. and culturally o
determine the charvacter ol the imlection. In aspirating the
hip the trocar may be mmserted Tvom the ront or the side.
[t may be thrust into the joint just above the greater tro
chamter, passing divectly inward. TF the anterior approach is
destred the jomt may he veached brom a point on the sime
level, but in bront of the thigh, Upon” reaching the Temoral
head or neck, the sharp poimt ol the trocar mav be with:
drawn and the dull end used as probe o locate the exact
pomt ol entry,

I this maneaver, the skin should be drawn to the side so
thar the puncoore holes i skin and muscle will be out ol

ahigiment upon withdrawal ol the trocar. As soon as the
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most acute symptoms have subsided o short |1|;|-.|{'| ol-Paris
Sprci casl should he apphed. The duvation ol tmomobilizaction
vartes with the pathological state ol the joint, but should

—

Fue. 5. Landmark for aspivation or injection ol hip joint. Inoan adulr,
necdle s mtroduced at a0 point s oo below hovizontal plane ol pubic spine
anel = ocm. esternal to Temenal avtery.
not be too protracted moany case. As soon as the ifection
subsides active and passive exercise and massage should be
cautiously started. It suppuration occurs the joint should be
incised and deaimed. Vaccines are ol debatable value.

I comtractures or ankyvlosis has occurred sureical methods
will be necessary 1o mobihize the jomt. (See Chap. VI p.

212.)
SUPPURATIVE ARTHRITIS
Py oGl ~10 ARTHIRITIS OSTEOMYELITIS
Pvocenic arthritis, acute osteomyvelitis (o L'|1i£1|1uili~n 15

not an uncomamon event in imbants, i whom e s nanilested
A8 Aan oacute l'FJi]}l’l'ﬁ'\jli\_ H('|:;|1;1Iinn ol the l']}i|:]n'-.i~. ol the
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temoral head may lollow, with disimtegration ol that st
tire and dislocation. N contributing cause s uswally traome,
with or without metastatie inlection brom a pyvogenic locas
clsewhere, or as a sequel 1o prucumonia or one ol the exan
themata.

O 217 cases of progenic osteomyelitis treated by Bisgand
there was assoctated artheits o5 cases, anincidence ol 24,5
per cent. OF these 1 cases, (2 (1.3 per cent) arose by dhivect
extension brom an adjacent diaphyscal mlecuon. The large
werght-bearing joints constituted g2.5 per cent ol this group.

I'he svimptoms are Tulminating, sudden onset with hivper
pyrexia and prostration. The hip-jomt s tender on move-
ment aned to pressure, swollen, and s surlace temperatare
may be elevated. Svphilis with secondary mlection s also a
cause ol this conditton, Osteomyelitis ol the tham e children
brequently extends into the hip-joint. Young + states that the
diagnosis ol acute ostecomvelitis ol the thuwm is by no means
casv. This s perhaps partly because the physician fails o
remember there s such a discase. On the other hand. the
patient may present such a preponderance ol constitutional
svinptoms that e attention as paid o the mital local
aint.

comp

[H o cluld complains ol pain in the region ol the hip lol-
lowine a trawma to the rezion, and on examimation is lound
to be acutely 1l with hagh fever, leucocvtosis, tenderness,
and mmcreased local heat about the hip, but relatively free
motion ol the hip-joit, then osteomyelitis ol the tlium should
he wthn't ted. 'I'|Ii\, w |::_'|!'1'H'_ |'~'. i |u'1;|l,l-.|_': (1} The |:;|i|| ol
mftection i the hip-joimc is often, although not alwavs, re-
terred 1o the knee. Inoostecomyelitis ol the iliam, the pain
is alwavs about the hip with oltentimes mability on the part
ol the patient o localize the site ol discomtort delimitely, In
none ol the cases reported or e our cases has pain been

" lseand, ] Dy The velation ol progenic anthritis 1o osteomselitis, Surg.,
Cevirew, QML 550 7. 1944,
FYoune, I Sowe osteamyelitis ol the ilivm, Sorw,, Civiees, (M., =5 o)

L]
LRI
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relerved to the knee. (2) Flexion and abduction contractune
occurs very carly moseptic imvolvement ol the hip-joint; in
ostcomvelits ol the ilivm no contractures are present until
later. (3) Pyogenic imlection i the hip-joint manilests iseld
carly by almost complete hixation of the joint due to muscle
spasm; but e osteomyelivs ol the iliwm in the fst Tew
davs ol the discase. motion in the hip is free. (1) IF osteo-
myclitis ol the pelvie bones is suspected then the iliam is
the bone by L the most Likely 1o be alfected. Acute osteo-
myelitis ol the pubis and ol the ischium is so vare that it is
havdly necessary to give 1t consideration,

By Lar the most requent complication of ostecomyelitis of
the itliim menvoned e the Literatare s invasion and de-
struction ol the hip-joint. Treamment should be divected
toward saving the patent’s lile and. secondly, preventing
destruction of this joint,

Following mcision the extremity should be Kept in trac-
tion with the hip abducted and shightly flexed 1o prevent
detormity ol the acetabulum and possible dislocation of the
hip. This occurs due to the upward pull of the hip muscles
lorcing the head ol the Temur upward and inward into the
soltened 1hiam,

The convalescence is long and oftentimes complicated by
recurring abscesses. The patient should be protected irom
bhearing weight on the affected side unul there s v-rav evi-
dence that the ilium has Tully regenerated and the hip-joint
1s as normal as one thanks it will become,

Besides bemme more dangerous as vegards Tile, the disease
is also quite disabling il the patient survives. This is not
only due to the sinuses and recurrent abscesses common 1o
all ostcomyelitis, but also 1o the hrequent involvement ol
the hip-joint vesulting i paintal limited motion and, at
times, complete ankylosis.

Santi * states that osteomyelitis ol the hap Brequently starts

foaanti, V. Osteonnvelitis in the fiest visons ol Tile, fofeviraed. Bt Suro., Do
20, 1995
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as an inlection ol the ssnovial membrane and spreads mito
the bone secondanthve T noshmes povadent aotheiis may o
cur without imvolvement ol bone, Osteomvelitis ol the hip s
most common at the age of six months, but may become
manilest very soon alter hivthe The lesion commonly pro
duces a delormity ol the head and neck ol the Temuor and
ol the acetabulum with vesulung dislocation ol the Temun.
I'he dislocation may be conlused with coneenital dislocation
ol the np. While the epiphysis 1s the most hrequent sie ol
ostcomvelitis i the hirst vears ol hile, the body ol the dia
physis is a common site ol bacterial emboli hecause ol s
abundant blood-supplv. Tnvolvement ol the metaphysis s
lrequent both i intaney and after the second year ol lile,
Rocentgenography is ol the greatest value m the diagnosis
ol osteomvelits,

Dreatment, The hrst consideration is treatment ol the
sencralized septicemia which is alwavs present in these cases.
Transtusions are of great help, Prompt incision is imperative
o the evacuation ol the pus from the hip-jomt, femuar, or
Hiam. Tracuon with weights or a spica cast are applied im-
mediately o prevent dislocation ol the hip.

The vreatment ol a group ol cases ol osteomyelitis about
the hip. with or without complications, entails a multitude
ol considerations. In most ol these cases, we have deep
wournds extending mito the bone thoneh thack muscles, with
virving degrees ol mlection, The wdeal wound dressing must,
therelore, have a degree ol solidity satheient o vestrier the
tendeney ol the orthice at the devmis to close colier than the
depths ol the wound., At the same time, this timpon should
be such that i can be imservted in practically a fhaid state, in
order to flow uninterruptedly to every recess ol the wouand:
it should then become semisolid, thus tending to conserve
the onginal conmtour of the wound, avoid adherence to the
bhone, and. bit by bite exorade automatically as granulations
LI ap the depths of the wound, or as the contractions ol heal

e and crcatrization demand.,
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[T the consistency of the tmnpon can be altered by chang-
g the velative amouwms ol the ingredients composing it
too early extrusion can be avorded in wounds ol erear depth,
and. conversely, vapid extrusion can be favored in shallow
wounds where carlier closure is desirable and possible. Wit
these requirements i mind. T am now using. instead ol the
vascline and vascline gauze (Ore treatment) applied in carlier
cases, different mixtures ol paraflin and vellow vaseline, the
proportions depending on the nature ol the wound. In deep
wounds, parallin and vaseline are used in a strength ol ten o
one: m osuppurative wounds, where early closure 1s desived.
the mixture 1s tour parts ol parallim to one part ol vaseline.
The mixture is alwavs put into the wound in a melted state,
at about 11o” F. this being accomplished by immersing the
iy containing the mixture im a water bath for some time
betorve the muxture s used. It s then mserted mto the wound
by means ol a large syringe.

I do not lavor the vaseline, vaseline-gauze dressing lor
several reasons:

1. It is impossible to control satistactorily the consistency
ol the vaseline, vaseline-gauze taimpon. Due to the imgredients
comprising it, this taimpon cannot, at best, be unitorm in is
consistency,

2. Later experience has shown that, even when an excess
ol vaseline is added with the vaseline eauze, the gauze is stll
apt to become adherent to the bone at the bottom ol the
wound and so rvesist extrusion ol the tampon and delay
healing.

9. The wound granulations arve likely 1o strangulate
throueh the meshes ol the sauze.

None ol these complications ever arvises with the parvatlin
and vaseline dressing, which, because ol its proper degree ol
solidity for the particular case. the uniformity ol 1ts con
sistency, and its slippery surlace, will alwavs extrude much
more satislactovily than the vaseline, vaseline-gauze dressing,

acting in a manner apparently somewhat similar to the bipp
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tumpon. Furthermone, it leas been found thae ibovatory-bed
phage, when mntroduced. acts Lvonably e the presence ol
the tampon. T have heen unable o hind any shortcomings ol
this dressing as compared with cither the bipp or the vaseline,
vascline-cauze dressing. Bipp. however, may he contraim
dicated becanse ol the possible unlavorable chemical action
ol the 1odotorm upon the bacterviophage.

Techugue. The usual sequestrectomy aned - saucerization
are completed. and a culture is taken. (I a specihe phage
has alveady been found from a culture previously taken from
an existing sinus, two-thivds ol a test tube ol this phage s
poured into and over the wound, so that the whole surlace
is hathed.) The wound is then packed with a parallin and
vascline mixture, usually go per cent parallin to 10 per cent
vaseline. The pavathn and vaseline are heated to o0 Ioand
pourcd m oas a hquid, or forced mo by pressuve through o
Liree ssrinee. Inomost cases, the svrinee is the method oi
choice, i order to msure pencetration ol the mixture 1o the
mmnermaost recesses ol the wound.

One end of a rubber catherer s inserted through the
parallim-vaseline wound tampon to the bottom ol the bone
cavity. The other is allowed to project through the dressings
and cast (which are applied as usualy, with a sterile sause or
cotton over the end. T the Taboratory examination ol the
culture veveals that i s possible to develop a bacteriophage
specthic tor the organism presented. 10 e, ol this phage arce
mjected through the rubber catheter each dav. Care should
be taken when making these imjections not to inlect or con
Gunmate the end ol the tabe, Should the h;ulriinq:h:lgl' ap
pear spontancoushy m the wound, mjection ol the Taboraton
bred phage as sull ol advantage in that it accentuates the
action ol the mative phage, and may be a more specthe one.
Fhis practice as ol sull farther advantace because, il an
origimal phage does not completely destroy a caluee, the
ovegansims that survive cive rise tooa vesistant strain which

ey e ]J.HF]H:l']IiI P s hiost bt 1s non allected T the ald



104 DISEASES OF THE HIP

bacteviophage. In Lige wounds, several catheters may be
mserted, some ol which e mualoilfenesteated. Tnasmuch as
the catherer is fiomly imbedded in the pavallm vaseline tam
pon, the injected phage fuid cannot Hlow backward between
the catheter and the tampon. Tt must, theretore, make its
way theard between the tompon and the wound granula-
tions, and thus, by reason ol its own bulk, spread widely.
Furthermore, since the phage is. by nature, a muluplying
organism it will thus awtomatically spread over the wound
sunrlace.

At the end ol eight weeks the plaster spica is removed and
the wound dressed, ereat care being taken not 1o tranmatize
the sranulating surlaces. The discharge around the edges of
the wound 1s wiped off very gently with sterile gauze and the
shin cleansed with benzin,

It the wound is not entively healed when the cast is re-
moved, it is again bathed with a test-tube of the prepared
specthe phage Hfluid and a catheter or catheters inserted o
the depths of the wound. A parallm-vaseline tampon is used
as belore and a cast applied lor eight weeks. A cultare is also
taken ac this tme 1o determine whether the hactervial Hora
ol the wound has changed, and also whether a more specihie
race of phage can be obtained. Peviodic injections through
the catheter are siven as belore.

Those cases in which a natve phage develops usually do
very well without the insertion ol a laboratory-bred phage.
However, in view ol our Luest imvestzations, we leel i oas
wise 1o inject periodically a race ol phage ol the highest
potency, in order to have at work Tor a maximum period ol
time a phage ol the highest specibeity. Ino this way, any
J}l}'ﬁiljlt' decrease in potency ol the native phage 1s oflset.

We have done extensive rescarch to determane the velative
cllectiveness of plam and mrvadianed vaselme, and have es
tablished thar therve is no ditlevence i then ellect upon cithen
bhacterial culturves or different vaces ol the hacteviophage.

The method deseribed has the Tollowme advantages:
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o Te s simple s apphication, requiving T INE
amount ol Libor on the part ol the surgeon and s stadl,

o It does not miterleve with the mmnobahzation ol the
part, nor does e ivor edema ol the cranubations or the solt
structures because ol mequality ol pressure at ol i the nn
mediate neichborhood ol the wound, since there s no
window m o the cast. This is quite contrary 1o the Carrel
Dakin or maceot method ol treatment, both ol which must,
ol necessity, have o window e the cast. 1 belhieve that a
unilorm pressure over the wonnd and neighboring tissues
(stuch as this method atlovds) will avord exuberant granula
trons and edema—an important consideration in the healing

ol a wound., as 1s l"\t'tll'l]”]t'tf in the case ol varicose uleers.

4. The pavallmvaseline tampon automatically vields 1o
the enoroachment ol cranulation, healine, and closure ol the
wound, thus gradually extruding and keeping up a constant
phvsiological pressure upon the surface of the wound at all
vimes. This s morve effective than frequent dressings by the
surgeon, and. o addition, avords the possibility ol reinfect-
g the wound by a foreign flora ol bacteria.

(- Phis dressing is Evvorable o the appearance ol the
native bacteriophage and o the periodic introduction ol a
laboratory-hred phage.

5. 1t vequives a very short period ol hospitalization,

The Uses of Bacteriophage. In addition 1o its application
o infected jomts and bone wounds, the bacteriophage has
proved aomost elhcacious specific agent in combating lesions
such as luruncles, boils, carbuncles, and phlegmons. Fo
these conditions it may be applied in two ways:

Lo It may be thoroughly rubbed over the surface of the
wound and the Tesion covered by sterile pauds soaked i bac-
teviophage: o, il the lesion is ol extensive size o depth. it
may be dressed with the parathn and vaseline tmpon with
a catheter incorporated Tor peviodic introduction ol b
teriophage.
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2. Iemay be injected subcutancously into the solt parts
by means ol a hypodermic needle about the periphery ol the
Il"'hi"l‘ll.

In bacteviemia, particularly with Staphiylococens anrvens, a
bacteviophage preparved with asparagin as a medinm and in-
jected into the blood stream, has, in the hands of Dr. Mg
Neal ® reduced the mortality trom practically 100 per cent
to less than 0 per cent. even when there have been two
positive blood cultares (Staphylococcns awrensy. Not only s
the bhacteviophage a successhul Tocal therapeutic agent, but it
has the added advantage ol helping to establish a possible
aeneral immmunity on the pare ol the patient. Also the bac-
teriophage is, to some degree, effective in experimental
animals when injected at a site distant from the infected
focus.

Certain cases ol septic hip discase are lollowed by histulae
and sinus lormation, destruction ol the epiphysis and the
production ol a loose. flail-like pscudarthrosis, the “pseudo-
arthrose llottante™ ol the French.

The ulumate condition s Irequently dithcult of differ-
entiation from congenital dislocation ol the hip by means ol
physical examination alone: the xvray diagnosis is hinal in
such casces.

Remodeling the Hipp Joint in Healed Cases. 10 the path
ological dislocation is loose and 1t is possible to pull the
femur down, or il the case has been lollowed from the be-
cinming and the length of the Timb has been maintamed, the
riding up ol the trochanter on the side ol the pelvis has been
prevented by the author in several instances by approaching
the hip through the Smith-Petersen incision and  turning
down over the top ol the trochanter a Einge area ol the outer
ible ol the thiam itl\l above the location ol the acetabualum,
and hixing it there by means ol brace gralis, also obtained
[venn the outer table ol the wine ol the tham (Figs, bo
anel 67).

%oy Yok Pest-Coradlugne IIIJHEIiI.It.
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he end results i cases ol Hlt]}l]lll.llii"i.{' arthis ol the

hip are very unbavorable.
I‘:l‘\{]tLl' . lr]uuh ol o H*liq'\ HI '__*l'i coses ol n-‘.ll'nlll‘-.l'illllh

I

b iy '.”1! HINTIES {'llIIJI'H\IlI\. 111 I||I ‘ll'\llllllltlll il hl'.lll JIHEI IIl.'lL. .I1Il| ll‘i‘\llll.l

[RERIR ILIH"..!I#' ol lfULII..I|I[|Z'|.

ol the hip-joint vegion in which there were 8 deaths, In all
ol the sirviving patients, healing was obtained with ankylo-
sis but without hstulae,

Ankvlosis s more hrequent in the cases comphicated by
osteomvelitis ol the thiom and femuar. Sixoto nine months
alter the healing ol all sinuses, an arthrvoplasty (see p. 212)
can be done.

fFReschke. Die akore Osteomvelins oler Fhiteclenksaesend. dech. | Elin,

N ITY = F:" LN Liga,
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I there is marked scarving of the solt tissues. which fre
quently occurs in these cases, .'IIIfIITF]}LIHI"- 1s usually not done

because the scar will not permit actve muscle control ol the
new Joint.

ANO /LD L

Fue 7. Frection ol hone gealt shell over top ol trochante

SYPHILITIC ARTHRITIS

In acquived syplilis, along with the rash ol the secondary
stage, o characteristic synovitis may appear. The hip man
become paimnful on motion and the capsule distended. "This
condition mav disappear with the rash or mav become
chrome with continued pambal motion ol hip. synovial thick-

cnimge, and amcreased jomt Hod, This leston may be con-
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fused with early tubercalosis of the hipe Tnothe tevtany stage
ol svphilis gunimmatous svnovites may develop. Phas condiiion
rescmbles tuberculons ssnovitis hut is Tess prone to sappuara

tion and s ree hrom |:.|in and hmutation ol moton. Chon

droarthritis mavy develop, chavacterized by gummata nem the
articular surlace.

In congenital syphulis, the chavacteristic lesion is epi
physitis accompanted by o serous cllusion o the joimt.
Chondroarthrits and pyarthrosis are occasionally seen.

Diagnosis may be made by the Wassermann or Kahmn Bloodd
and spimal Huid tests,

Prcatment ol the syphilis by the specihe medication ap-
propriate lor the particular stage ol the disease nuntlested
by the patient as the most important thevapeutic measure.

During the stage ol acute synovitis, weight-bearing and
motion ol the hap should be vestricted by spica cast o
crutches. The presence ol gummata near the hip joint neces
sitates protection lrom weight-bearing to prevent crushing
aned Iracoare,

NEUROTROPIIC ARTHRITIS

In the course ol tabes dovsalis and svrmgomyehia Charceot
hip may develop. The charvacteristic lack ol painin the pres-
cnce ol marked joint destrunction differentiates this condition
from other lestons, The condinton stares with swelling and
distention of the capsule. Two distinct processes are present
at the saome ttme: A neoked destrucove mbluence which leads
to the solution ol the head of the Temuar and acetabulom,
and an attempt at vepair. The hip jomt mav become a loose
e ol semi-Huid detris,

Dhiagnoses, Taves dovsalis shows Rombere’s sien, \vevll
Robertson pupil. lost knee-jerks, positive Wassermann ve
action and chavacteristue colloidal gold spinal Huid reaction,

Sviingomyvelttin chavacterized by Tack ol pain sense and ol

I:'llt]H'L'lllllt' se1se, with illrwn.llinn ol tactile sense i the
ST e,
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Treatment. The most important thevapeutic indication is
the ]nn[{'llinil ol the |Ii|l from \H‘i:,hl |u';|1'il1.'; with a hlli{';l
cast e crutches, Inothe syplinhine cases cautious treatment
ol the tertian svphilis followed by arthrodests ol the Ilip with
a massive bone gralt from the side ol the ilium is a satisfac-
tory procedure. Arthrodesis is not satistactory i the cases

due to svringomyelia,
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ARTHROPLASTY TO OVERCOME LIMITED
MOTION AND ANKYLOSIS

NKYLOSIS of the hip may be hibwous o bony Trom
avticular andd hrecamentous chanees, e, the condi
tion i which two or more jomnt surlaces hecome

bhound tocether and mmmovable, Te must herve be stated that
every case ol stiflness ol the joint does not necessavily idi-
cate ankvlosis, .o muscular contraction in joint disease, or
joimt mmmaobility: from shortened muscles, tendons, Tasciace,
and skin from any cause. OF the ibrous varieties, the tuber-
culous 15 the commonest. Much can be done to prevent
permanent malposition during the development ol ankvlosis
by weight extension in the proper divection, and by prope
ambulatory splinting and support.

Ty res oF ANKYLOSIS

Lo Fobvous Ankylosis, Inthis vartewy, bands of fibvous tissue
connect the joint silaces, The decree ol movement de-
pends upon their extent and length. Fibrous ankvlosis is
produced by mmjury (e.g.. dislocation and hractare ol a joit)
also by pyvogenic infection, conorvhea, tuberculosis, rhen-
netic or couty diatheses.

2. Bony Ankyloses, In this lorm, there is osscous union he
tween the artculating surlaces. The usual cause is suppuri-
tive arthritis, hut the condition mav also occur in HOL-sU -
purative lesions, such as svphithis, tuberculosis, e,

o Ankylosis tn the J{Jfff.l".n"jr‘.'r:l’.l'".'.f' fyfre of non fohevenlons
artherites (arthrits deformans), as described by Nichols andd
Richardson. According 1o these investicators, ankvlosis is

2l
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produced in three ways, iz Prolileration of the perichon
drvivm which is veadily vranstormed into cartilage or bone;
in other mstances, new bone is lormed rom osteoblasts aris-
ing 1 the bone-marrow: ravely, hibrous tissue is translormed
immto bhone.

riolocy

The causes ol true ankylosis are acute and chronic inflame
mation ol a joint rom any cause whatever, suppurative or
HON-suUppurative,

Proriyiiaxis

The danger ol ankvlosis mav be lessened or even elim-
inated by judicious treatment ol 1ts primary cause, vz
(1) Early incision and thorough drainage ol suppurating
joints: (2) by avoiding too prolonged immobilization ol joint
Iractures: (3) early and efthcient protection and hxation ol a
tuberculous joint, by limiting the extent ol the lesion, will
maodily the degree ol eventual ankvlosis: () traction and
the avordance ol wide open drainage ol inlected joimnts, which
exposes the synovial membrane to dyrying. Complete bony
ankvlosis is not always an undesivable condition 1l the imb
and the joint are in a favorable mechanical position. This
is most lorcibly illustrated by the joints concerned in locomo-
tion, r.e., a knee joint, hrmly ankvlosed i tull extension, is a
lar more useful azent in walkime than a knee jomt with only

5 degrees or 10 degrees ol mobility.

[ MIAGNOSIS

The extent ol the .'1||L‘_|.]l}.'~.ih 1s estinuited by several Lactors,

the etioloey, examination under anesthesia, vadiography, and

manipulation. Dilferential diagnosis between librous and
bony ankylosis is made as {ollows: In the hbrous variety,
cven thoueh it be hrm, Tovable manipulation bevond a ca
tain point causes pain, which does not occar on extreme

movement i bony ankyvlosis. When the dillerentiation be-
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iween the hbrous and the bony vanteties sall rencuns an
certain. the vy or esammination  under anesthesia will
ustally settle the dilference and establish the pathological
varety.

Procsoss

[he probability of ankylosis SUPCTVCNTNG 1 i given case
depends on the nature ol the |::|lh::iu_u.i:';l| process and the
character ol the treatment, Suppurative  processes usually
terminate i bony ankylosis: tuberculous processes, fibrons
ankvlosis. There ave, however, exceptions to this rule in
hoth instances. In the case ol partial hibrous ankvlosis, il
active movement and manipulation are not followed by
firther lmitation ol the function ol the jomt, the outlook
for usclulness 1s cood: the contrary s also true. Fibrous
ankvlosis 1s olten made worse rather than better by foreible
manipulation.

TREATNMENT

The limb should preferably be fixed ina position ol ab-
duction, suthcient to compensate almost completely tor bhony
shortening ol the lmb with the thigh flexed 10 ov 1y de-
arces, and the foor slightly rotated outward. The usual po-
sitton: ol the hip alter any oritating condition ol the hip-
joint is that of Hexion, adduaction, and internal rotation.
This is the deformity we find in all untreated or imperfectly
treated hap-jome alfections. The posture produces Tumbar
lovdosis and a very awkward limp. IF the hip is hxed in the
shightly flexed and abducted  position, Tuambar lovdosis and
probable consequent backache arve avoided, and walking is
rendered much easier, The o s more naturval il the Toot
is rotated a hde mward vacher than stradght Torward, Un-
fortunately, these precautionary measures are olten neglected,
and it s the vade vather than the exception to find ankylosis

i the |:rn[liu1l ol delorminy, monely, Heston and addaction.,



204 DISEASES OF THE HIFP
For the techmique ol osteotomy Tor corvection ol deforminy

SCC page 244,

Felivous Ankyloses. Havine ascertained that all inflamma-
tion is at an end, the procedure is as lollows: Gradual stretch-
ing ol the adhesions by manipulbation; applhication ol hot we
packs Tollowed by massage should precede manipulation of
the joints. When to manipulate requires judgment based
upon a great deal ol experience. Massage should precede and
lollow  manipulation. In conditions resulting in marked
osteoporosis an excess ol massage should precede manipula-
tion because ol danger ol crushing the bony elements of the
joint or hacturing the neck ol the femur. Adjuncts to manip-
ulation are baking and vibratory massage. Vavious forms ol
clectricity and electric light baths may also be tried.

Forcible stretching under anesthesia is a reprehensible
practice il promiscuously performed. Unless 1t can be ap
prehended during manipulation that the adhesions ave giving
way, lorce should not as a rule be emploved. Accidents at-
tending brisement fored are: Separation ol an epiphysis: lat
cmbolism: the lighting up ol an old process: rupture ol an
artery or vemn: gangrene ol the Timb: permanent paralysis
[rom nerve stretching: and hracture ol the bone near the
joint.

Bony Ankylosis. The only means ol securing mobility in
bonvy ankvlosis is by operation. I correction ol malposition
only is desired, osteotomy is sulhcient. The formation ol a
new joint is the desideratum, however, in every case. The
reconstruction ol a joint should not be underveaken hightly,
but with due consideration ol the merits of the mdividual
case and with varving prospects ol success, according to the
joint in question. Teis useless 1o construct a nearthrosis il
stability ol the limb is thereby destroved, or il the Timb s
less uselul to the individual with partal mobility than when
frmly ankylosed.

Formerly it was the opinion ol the author, as well as that

ol others, that m the case ol bony ankvlosis, 1l the }:um'liun ol
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the himb owas j_;luul --|i:|li Heston and abductiong, ieowas
hetter Tet alone, unless the condition was bilateral or the
patient insisted upon mobility by operation. However, since
bone reconstruction methods have made possible the provid
e ol leverage for the abductory and other muscles with
marked maease ol Tanction, stability and werght-beaving,
the ]u.-mlu]nin has swune sbronely towad .L1l||1=:|n|;|~.l1}.

I analvzne the reason Lon nLl'|rli{ istn on the pant ol some
regarding the wisdom ol mobihizing ankyvlosed hips, one
Linds considerable ditference ol opimion among the best ol
surecons, Inomost mstances, however, the Lalure o secure
active muscnlar stabiliey, which namy times vesualts Trom the
ustal type ol opevation, is the reason. Henderson, revicwine
the end vesults of anthroplasties ol the jaw, elbow, knee and
hip. tound those fov the hip the poorest. The problem s
obviouslhv more complicated in weight-bearing joints, The
occupation and social status ol the patient, as well as his
temperament, are olten determining factors in deciding
whether or not to operate, where the velationship ol the fe
mur to the pelvis is Evorable, The patient must be aomentally
stable mdividual who s willing o 2o forward with the neces
sy prolongation ol postoperative physiothervapy. When the
hip and knee on the same side are bhoth ankylosed, the ad
vantages ol athroplasty ave muoch enhanced.

Stability: by muscle action is very important at the hip,
and, although the votoy natwre ol the jomt lends isell o
arthroplastv, unfortunate results have Tollowed arthroplasty
when stabiliey was not obtianed.

Vrthroplasty in cases ol tuberculosis should be approached
with a oreat deal of conservatism: and only when the hony
ankylosts is complete and the voentgenogram shows evidenee
ol complete disappemance ol all disease and a complete
homogencity ol bone structure throughout the operative
Lieled, shouald rr|n'|.|riull |J-l.' advised .I-i:_ (Thik

Murphy morgog veported his technigue Tor athvoplasty of

the hip, and e rgoh Holla reported ive avthvoplasties ol the
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oo 650 Xovay o allestre o common oconrrence ine tubercalosis ol hip.
e Binledd v vesponud 1o conservative preatment over o ]u':ltul Ol mi% vens,
wilth resuliamt koodck -knee aond boee vy Extvacotonlae vl baome gealis
relieved svmpioms, Tosed hap and cuved condition.

26
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hapr. From that tme on, an tcreasine nomber ave found
the literatire, In tact, inomy haneds anthvoplasty ol the hap

has hecome so dependable and well vegarded tha wheneye

P, Gy, Saome case as Figwre 65 alter vemoval o most ol tibial gvalis aod
an cothroplasty restoring motion oo within 2o degrees of normal, Stumps ol
cpabrs were lete to morease leneih ol lever al Loy e e Tew trochamtern
mascles o pull upon, thos moreasing, strenzihe ol alwlociwm el wereli
Leaving, Coveat comscrvatisim shonld be oexcrcised ine selecting soch cases Lo

mohilizing operation.

doing an operation to stiflen a joint il thar case is a possible
Favorable one Tor futee arthvoplasiy, T so plaon my avthrodes:
ing operation as to make it as bivorable as possible tor the
luture mobithizime opevation, The pomts m favor ol a Tatare
restoration ol maotion to a joint are: Favorable aze and
temperament ol patient: satistactory degree ol preservation
ol overlving solt parvts and muoscles: and satishactory general
condition ol Timb, including bone at the site ol the proposed
operation. hevelore, e domge an anthrodesis, e a0 case
which is Eonvorable tor a fatire mobilizing operation, | reler
1o take bone tor the ovale elsewhere, vather than o distonh
unduly perinticulin struciies or mportant surrounding
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muscles by obtaining the bone-gralt matervial locally. At the
hip, tihial ov iliac grabis are preferable, because ol their ade-

quacy ol Tength and strength. thus making it unnecessiny 1o

e so0 S case as Figures 68 andd G, showing satislactory, painless motion
al lelr hip.
incorporate them in the joint wsell, TF there has been an ap
proximation ol the great trochanter 1o the rim ol the ace-
tabulum, because ol elescoping from bone destraction, then
aralt material lvom the outer table ol the tham can be
obtained ol suthcient dimensions. Obtaining bone hrom the
areat trochanter has, besides the distirbance ol the hip
masculature, an addicronal diisadvantaee e thae 0 shortens
the trochanter-femoral neck leverage, an important item in
muscle control ol the hip. At the knee. for the sime reason,
I no longer employ the patella as a sowrce Tor arthrodesing
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matertal, e s discased portion has been remonved, the
|.,||l-]]_; s lelr as it as |:un~.ih|¢- fow the Tatme .nlhlrn|r|.|~.l~..

Lo be classed as a cood vesale in athroplasty ol the hap.
there should be a moanmmoam conount of voluntary Hesion ol
heime constdered, o ||i|: that

at least a5 dearees. Evervihi

19
POSSUSSOS 45 1]1,"_“1_'1."-. ol ]r.iillll‘ﬁ.\, active motion, s Lo .‘-.I.IFH:‘IitII
to s still hip, Not only should the hip joint have motion to
allow proper sitting, but i should be paindess and Tanction
in locomotion, particulanly i bearving the weight ol the hody.
Ieis L better o have a sull, inmmobile hip than one accom
panicd by weakness and Lack ol satishctory weight-bearing
o abdoction. One author coes on o sav that “the more
nearly the joint is similar e size and shape o the original
joint, the greater will be the stability. Hence, arthvoplasty is
not a rvesection!” This statement should be challensed., A\
ball-andsocket joint sittated at the hip amnot have per e
a desivable amount of motion and sell be stable, because
passive stability could only vesult Trom the capsule acting as
check hrgaments to motion, and thas, measell, would prevent
adequate motion. Desmable stability with o large range ol
motion must come brom muscle control. One Trequently sees
excellently functioning hip-joins when there has been, from
chiscase, an extensive destruction ol bone and no semblance
ol a ballmd-socket jome rencimime, The reason Lor this is
muscle control which is the all important consideration as
to whether a hipis stable and whether therve is a satisfactory
amount ol active motion and werzht-hearime,

Jhe mechames ol the hap can bhe resolved o simple
tevms, Fhe hip o isell s a talonmm point sitwated at the
e ol a lever (namelv, the neck ol the Temuars, The distal
cnd ol thas Tever (the great tvochannery is controlled by means
ol powerlul mascles tha e able, hecause ol this mechanical
setap. to pull o actively Tite the Thimb o anoanele with the
pelvis. This active abduction is o mos pportant feature ol
locomotion i that icis the essence ol weight heaving, Tnoothe

words, 1o nnposstble Tor o mdividuoal 1o hem weieht satis
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Lactoritly on a Il when the hip is mobiie unless the muscle
control s such that the Tomb can be held so that it will non
swing o addoction, This s broache aboue by the mechan
tcal action ol the abductor muscles ol the hip pulling on the
distal end ol thas lever.

I this statement. used as a premise. is true and b e s
possible to mamtam this musculine control, then carelul
modeling with the head ol the femure tally hilling a deep
new-nede acetabulum (with the ditheuley of secarime a hree
vange ol motion incidental theveto) is not necessary or de-
strable. The deeper the new acetabulum is made, and the
correspending temoral head hoted oo, the Tess the chance
ol seccurime a cood range of motion. Therelove, in selecune
cases lon ;l1l|nn]r|.|*~lir- ol the lli.p. one should be sure that
the muscles about the hip are veasonably preserved. Formerly,
iwas my practice to rale out cases inowhich therve had been
extensive shortening ol the neck ol the Temur, either rom
bone destruction or from a telescoping ol the head and neck
ol the Temur into the pelvis, Tor the reason that even il the
abductor muscles were intact one could never expect satis
Factony Tunction in active abduction because the trochanter-
femoral-neck lever would be sull tuvther shortened by the
modeling ol the new-lonmed hip. and thus Tormish made
quate leverage lor the abduction or weight-bearing muscles
to pull upon.

This was tully vealized twenty vears ago when designing
my reconstruction-athroplasty for ununited Tractares ol the
hip with removal ol the head ol the Temur, and placement
ol the denuded vochanter o the acetabubmm: because ol
this, the leverage action ol the neck ol the femur that was
lost was vestorved by lenothenime the lever on the outer side
ol the Tong axis ol the shalt of the Temur by evecting, Laterally
and obliquely o the shale, a bone muscle lever with the 1l
sertion ol the hip abductors o s upper end tnchisturbed.
Later. in ovder both to incorease the Tength ol this Tever and

to assure its neuntenanee, the vremoved Temoral bhead was
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shaped as o wedge and placed soas o hold outward, In
this wav, one is able in such cases, even in the complete ab
sence ol the head and neck ol the Temoe, with the dennded
rochanter placed e the acetabulun, 1o establish o lever
cqually as long as the nornitl trochanter neck lever ol oa
normal joint. Whether the vesulting reconstracted joint fol-
lows a4 non-union. o a shallow modeled acetabulum ol an
arthroplasty Tor ankylosis, the mecdhanical conditions broughi
about i the above manmer prevent dislocation when the
Limb approsimates the e bie, which s aoveal hazd, unless
provided against. The smodus aperande s as follows: As the
limb secks the midline, the upper end ol the ervected bone
oralt lever vavels Eother and favther away from the v ol
the acetabuluwm and the side ol the Fu'l".i.w. and thus not only

puts an increasing tension on the shore abductor muscles but

also-on the surroundime Liscial stracturves, thus holdime the
head ol the femure securely i the acetabulom,

Because ol the very satistactory experience with this me-
chamcal setup in a Luge number ol cases ol ununited Trac-
tures of the hipo T bhegan ten vears ago to apply the sime prin-
:ii:h' Loy cases ol ]}LII.'Lihiw ol the abductor muscles and also
to cases ol arthoplasty where, because ol bone  destrue-
tron, the trochanter-neck Tever is practically absent or much
shortened. and a savistactory vesult by arthroplasty alone not
possible. Therelore, i recent vears, the destraction ol the
head and neck ol the Tennne (with l1'|L'\l|}i:i|1j4| has not heen
constdered a contramdication in selecting cases lor operation,
i thae T have found e domg an avthvoplasty thae a hip-join
could be modeled with the head ol the Temor muach smaller
than the acetabualwm, wich sulhcient Fascia and e to Gl i
the nerspaces, and thar the mechanical inlluences bhroughi
about by the provision ol leveraze action lor muoscle comtrol
on the onter side ol the trachanter not only prevented dis
location, but allowed active abduction and satisbactory weighi

hearine.
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Lothory's Fee ftnigue. '1he lefrlll should bhe placed on a
fracture u][hHi}l'th table. The Smith-Petersen approach al

fovds such satisbacton exposure that it s the incision ol

B,

choice Tor all intra-articular operations. The incision begins
at a point about poimches below the antertorsuperior il
spine, and is carried along the outer bovder ol the savtorins
muscle, upward to the anterior spime and thenee backward,
following the iliac crest. "The eluteal muoscles ave detached
and rellected subperiosteally from the wing ol the ilinm
downward en masse, thus giving a wide exposure of the hip
]uil]l.

By means ol a Loge carver’s or Murphy's gouge, the femmn

15 separated from the pelvis (Fig. 71), coe being taken 1o






214 DISEASES OF THE HIP

make the bone maision in sauch a wav that a rounded femoral
head and a corresponding acetabular cavity arve shaped. The

acctabulum s not \il.’ll:l{‘1| nearly as cln'luh as lormerly, he

| I|I|II|I!I |I|I'|I- |I' 1l

cause ol the Bact that T hind the present technigue obviates
the daneer of dislocation. and further thar this s a very saus

Factory mlluence in bringing abowt a ercater degrvee ol uln
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naate motion,  he virtous civer’s couges and chisels aoe ol
crcat service i plastic bone work, especially arthroplasties.

I'he Lovee vaviety ol cuttime edecs and coimvatares ol the chisel

Foe, s Plap ol ascia cond B being beeed Biome moderiving mscles of thigh.

Froam Alhed's "{]:|I|=I|u'1|1= atd Reconsirnei o soreery,” Saomeders

(IR TN HY l.'1|;||r|l.'-. llli_' SUEcoaty Lo select I!H’ |:|'1r|}l.":' III{I] 1:||
abmost any emergency,

Vter the cencral contowrs ol the joint are thus blocked
out, the surbaces o merely smoothed aod transtormed o
regubin spherical convex and concave surfaces by anthro-
plastic haip vasps, maodihed brom Murphy's (Figs. 72 and 74).
I he concave and conves vasps are placed in between the
lemaonal head and the acetabuluom and these surlaces
stoothed amd shaped by aotoand-ro moton of the handle,
i the manner ol o HFIHI\t' ol oo wheel, The tools will execute
this wonrk Laster ol am assisant pushes npward on the patient’s
knee, These instruments enable the swgeon o shape
curately the mner portion ol the joint which cannot he seen

or cotten at by an o ondimoy mstroment.
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I he next sLep 15 1O ;iFi]rh traction to the hhmb. o el
vate the head from the acetabualum, so that the bone particles

can be washed out by means ol a class cimnula conmected

i, 750 Tmproper method ol disscetmg-onr a0 Bscal transplant. By this

method no G as lele adbevent o B, (Frome Abee’s “Onthopedie and Re

CARUSEr Il nean "IIII',_':I.'I'I..“ sarnnnnclers, )

with a lountan ol salme soluton over the table, and 1o allow
the casy misertion ol the Lasaal [lap, about to be obtamed
[vom the thigh, lower down. A senmcnrcular skin mcision s
mde on the outer side ol the thigh, midway between the hap
waotttid and the knee, and G =|lILI[|.IiLIll.'I'1L| |lin ¢ ol lascra lata
with as muach L as s obtamable, about poinches long by

alg mches wide (e adulisy s secured. The subcntancous

Laver ol Lat s divided 1'=|l|.l| halves, one-hall beme el

attached 1o the skin o the other hall o the gralt, whieh
is subsequently to be removed  (Figs. 74 and 75). With

a sl courved needle, stay sutures e |l].lil.'[l imm what are 1o
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he the two o mnmer corners anedl the Liscnal ','1I.||1 is chrawn an
and |:|.|'~.|!|l.'1| o the ey conhnes of the new jomte by some

instrament. as L oas possible between the new ot surbaces,

Du;‘p suture o
fascial tlap to
sott pares

Foc. st Faseial anad G ll.lll"-lill.l1l| i elace.

\dditional sutires e then placed aboat the peviphery ol
the gralt. The Tascia is carelully approximated by o con
tinuons stture ol Naooo chromiae cateut,

If. v this poine e as thought that the lTeverage action ol
the neck ol the Temur s not sulhorent, o bone Irazment, con
wi\[i]l'_: ol the E'tfr and the outer sibace of the trochanter ol

aated with
bvosud thim osteotonne, with the msertton ol the abducton

vrving length Gapproximately 14 iches) as se

muscles mitact, ad swune outward hvonn the shalt ol the

lemur rom 2o 1o 95 degrees. by producimg a greensstick
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Fractore at s lower end. ITnto this trianeula space. between
the renaning portion of the shalt ol the fen and the bone

Iraciment, a segment ol the crest and outer tabie of the ilinm

Fiue. 770 Bhiagram 1o ilostce lengthenmg ob lever aom a top ol lennn
where it has heen shovtened tollowing othroplsiy 1o vestore motion. Liss
ol bone may be Trome destraction by disease on tramma plus necessary remonal
ol hone at operation. 1 his same principle aod operation e also applicd in
lenethemine ol this lever bevonad s soatomieal Teoeth when the alwlocno

s les Dave e weakened Dyoilannile J-.qr.qh-h. oF edher canesae,

1s htted (Figo 773 This gratt may be supplemented by Trag
ments ol cancellous and cortical bone, also obtaimed Trom
the il This bone-muscle Tever operation may be done at
the sscune time as the .'I:]I|I1H|||.'t'~.l‘. or at a kner date, as the

SUT2CO thinks best. I]:lg"-.hill'_';:- and stickers 1o the lhij_:h dare



ARTHROPLASTY 219

apphicd. Wl the Limb i moderate abduction, a plasterol
Paris spieais cpplicd trom above the costal mangins on the
opposite sidde o the woes, with stickers commne out thvough
the i1|,|-.11_'|, above the ankle. From 15 Lo 20 fIHIHHI‘\ ol i
tion with pulley and weight s applied tmmedately and
nnnntained lor three weeks alter the vemoval ol the plasies
spica (three weeks postoperativelvic or unul o Favlor trae-
tion ace o Thomas knee nace is applicd. and locomaotion
with crutches is allowed.

1 his biace should be comtinued Tor ar Teast thrvee months
belove werght-bearing is pormitted. during which time, o
lonecr. datlyv massaze and active and passive motion are can-
vicd out. Traction is most necessary ad should be applied
belore the patent comes out rom under the mlluence ol
the anesthetie. because ol the {h'\il;lliriug anl l1llh]li]lg
cllect that would otherwise be produced on the Tascial grali
by the involuntary contraction of the powertul thigh muscles.
I have found that with a pulley and rope erected over the
bed, Lastened o a shimg beneath the knee. the patient 1s able
to help very materially momobilizing the joint by constantly
pulling the hap o Hesion. This engages the patient’s at-
tention, and is a rveal help as a part ol the postoperative
phvstotherapy.

\ ballimd-socket jomt, pirticulindy the hip, with s ana
tomic provision ltor muscular control, cannot be stabilized
by maodeling ol the joint contours alone: the hie ol a ball-and-
sockhet ot i machinery mavy be so accurate as to be within
a lew microns and still the motion be as Tree as with a loose
i,

['he stabihity ol a breely movable hip-joint. particularly in
wereht-bearing, which is the maosi nportant consideration,
must be throush the medionmm ol wmuascle control, especially
the short trochanterie muascles and then pull upon the o
chanter-lemoral neck lever, Tnomaosi avthroplastic procedures,
this Tever s cither shortened 1o such a deeree that it no

longer Tuncuons, o iemay be entively oblitevaed., Hence,
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the necessity for s elongation or vestoration by surgical

means, cither ac the primary operation or later at a second
operation (sce [:'I;IJ}, VI, p. 2.18).

.".J'Hij,lhr,'_n 'f'r'r'f.rr.r;.r],r:.l'r'.‘ H|1||1|1'5 used three incisions: the
original one was Ushaped, beginning 114 inches above the
trochanter and 1 mch behind i extendine down 2 inches
below and passing under and in front ol it up 1o a point
oppostte the commencement. Sometimes the skin was divided
down at the lowest point ol the U o form the large inter-
posed ap. The second incision was along the ithotrochante
line 1 inch below and in front ol the trochanter and upward
forr about 5 mches mmoa straight Tine with the anterior su-
perior spine ol the thiam, The thivd was a modihication ol
the second. m that the mciston was curved and convexed
backward behind the trochanter. His next step was 1o free
the trochanter by a chain saw and retrace iv upward with the
attached muscle.

The ankyvlosed head ol the lemur was severed hrom the
tium, as near the anaromical line as possible, with a can-
penter’s curved chisel. Te was driven obliguely into the ace-
tabular caviey for 1 inch. The head was hractured out and

the acetabular cavity lashioned with a special globular burr.
A corvesponding cup-shaped cavity was made to conform to
the lemoral head.

\ Hap ol Lat and fascia Tata, and subcutiancous Laty tissue
(14 inch thick)y was mserted behind the head and neck ol
the Temur, and the edee was sutared to the acetabular margin
and 1o the capsular higament with phosphor bronze wire,
['he head was replaced. The trochanter was natled e place.
I'he Tascia was reapprosinited by chromie catgut and the
skin sutured with silkworm or horschan. No dramage was
tiseeel.

The held operated upon was dusted with bismuth sub-
iodide powder and the wound sealed with gauze satarated

with collodion. A pad ol plain sterile gauze, moistened with

g \||||||I|1_ . 1 Avrhoropdasty ol the hipe. J. Bope O fornd Nurg., B ~ligy, 12h
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g5 per cent alcobol and 61 per cem phenol, was placed ovaer
the hip poor 5 inches bevond the Time ol mcision on citha
side. A Ramney splint and Buck’s extension with 2o o 345
|:n1|1|1[\ wWOere ;llzil]i{':l, o |L':_!|‘~ woere deessed meoan abdae |I'l|
|:|l-i1i11ll.

Passive motion was instiiuted i thvee o lour weeks.

In the majority ol cases ol ankylosis ol the hip veported by
Muarphy, there vesulted a good vange ol motion and abiliy
to walk without support.

Baer's Teclhmgue ™ The hap s exposed by the Olher-
Mikulics imcision. The vrochanter, with s attachments, 1s
tned back and the neck and head ol bone, as well as the
part ol the thum mmmediately above the acetabulum, are
exposed. The capsule s splic pavallel with the neck and
stripped lrom the underlving bone. With a wood-carver’s
souge, the head is separated rom the acetabulum, Quite
olten. one can hind no lime ol demarcation between the
femoral head and the acetabulum. One must then chisel
through the bone where one supposes the old arvticulation
to have been. The head s now delivered completely from
the acetabulum. Te s rounded off and then biled down, mak
e 1 s smooth as |lu'-ﬁillli‘, The acetabulum s now curetted
and reamed out, makime it Loge enoueh to receive the head.
T he smallest possible amount ol bone should be removed.
Indeed we should cleave 1o the old himes of the jomt, both
head and socker, 1f possible. "The head ol the bone and the
acetabulum should bhe Kept as near the novmal size as possible.
Remember we e domng an arthroplasty and not a resection,
Al Bibrous tissues i the neighborhood o the joint should
be sacrihed. A tssues which tend to lorm bone should be
bandled with the ereatest care.

ST he pig’s bladder membrane, which has been previousiy
mmersed meosalt solution Tor ten minates, is now placed
about the newly formed head and sewn with Torevadon

chiromne catgut o the hilwous covering at the distal Portion

* B, W. N "Llillllq-|.|-l‘. el 1hie |r||- . Beovee o Jreernnd Soro,, 8 I‘!h._ 1oy,
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ol the lemoral neck. 'Thus the head and the neck ol the bhone
are covered by o sae, as it were. Care must be taken not 1o
tear o perlovate the membrane.

S he covered head is now replaced in the newly formed
acctabulum. The vochanter 1s natled 1o the shaft, at the
point from which 1t was removed. The Fascia lata is broughi
together with forty-day chromic catgut. This skin is sewn
with subcutancons silver wire. Great care should be used 1o
ensure complete hacmostasia, as no drainage is used in these
cases.  The leg 1s now encased in plaster, from the nipple
lime to the toes, the position being one ol 25" abduction
and shieht mternal rotation.

“After-treatment. The leg remains in the plaster cast fon
forty-cight hours, so as to control, by pressure ol the bandage.
any possible hemorrhage. The cast is then removed, and the
leg placed in a Thomas traction splint, with a pull of 20
pounds,

“In this manner the leg is left absolutely alone until the
twenty-hrse day. "The splint is then removed and the silver
wire pulled out. For one more week the patient is allowed
to remain in bed and to use voluntary active movements ol
his own hip. At the end ol the fourth week he is given
crutches and allowed o bear weight on his affecred leg,
Voluntary motions and  active exercises are  encouraged.,
Massage and passive motion are instituted. Shortly alter-
wards, mechanical therapy and thermotherapy are started.
As soon as possible, a cane 1s stubstituted lor the cruwch.
F'rom now on the range ol motion gradually increases. One
should not Torably vy, under anesthesia, to hasten matters,
but by gente massage and mild passive motion, progressively
stretch the pert-articular tissues. Limitation ol motion is not
cencrally due to a poor avthroplasty, but is due to the sull
ness and unstretchableness ol the pericarticular tissues inci
dent 1o the pathology which caused  the ankvlosis. Care
should have been taken preceding or at the time ol operation,

to vemove all scars and thack hibrous tssue,”
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COXA VARA

Ceenreval Considderatrons. In the normal adualt, the anele
hetween the lone axis ol the neck and thae ol the shalt ol
the femunr s 130 degrees, but i a certain proportion ol peo
ple it is slightly Tess ov shightlv move, the vartation depending
upon the height, sex, width ol the pelvis, muscularity and
racial chavactenistics. This angle. theretore, varies Irom 128
to 192 deorees: m children, it is a lfew degrees more, in the
aced a few deorees Tess than i adalts. X-vav hindimes in this
condition are hnal in diagnosis.

v\ considerable rnerease in this anele ol mclination of the
femoral neck s called coxa valga; a considerable dinminntion
1s called coxa vara, which results in the case ol extreme de
crease 1 the anele, i limatatton ol abducton or i actual
adduction. In general, alteration ol lorm in a part leading
to adduction ol that portion ol the limb bevond the de-
lovmity is called a “varus™ condition: its opposite is a
“valeus” condon, Tt must be borne momaind, however, that
the terms “varus™ and “valgus™ mervely denote position, and
do not explan the fundamental pathological Tesions under-
Iving the delormiy., Fxcept mocongenital cases. the Tactors
imfluencing the shape ol the femoral neck are the super-
imposed body-weight plus vielding of the neck at its mosi
malleable pomt, brom a vartety ol causes.

Defrnition. Coxa vara is the climical term signilving down
ward bendime ol the neck ol the femuor suthciently 1o cause

chimcal muonlestation, the condition beine unilateral or b

il
I.‘I

Lateral.
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ANATOMICAL Tyrrs

Anatomcal Ty pes. Bending of the femoral neck may occur
atany one ol three portons. Thus. the Tollowing anatomical
tvpes are recognized (Fig, 58):
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Voesles ol incloitron of Femmoral neck frome normeal 1o two staees ol
coxa varine Last deawing indicates coxa vl

1. Cervical Coxa Para. This 1s the tvpe encountered in
most instances. Bending affects the neck as a whole, s axis
beme a curved line.

e, Lpiplivseal Coxa Varva. This delormity is most marked
at the epiphyseal junction. This is the type most frequently
cncountered e adolescents.

3. Coxa Vava Trochanierica. In this type bending occurs

at the junction ol the neck and shale. This s a vare form,

masmuch as the neck is broadest and strongest at this point;
iis brequently due o vickers.

LBestdde the anele ol inclination (between neck and shaluy,
the Temoral neck also poimnts forward on an angle ol declina
tion (appreciably by viewing the upper end ol the femm
Irom above) made by the long axis ol the neck with the trans
verse axis ol the knee-jomt. This angle ol declination s nor-
mally abour 12 degrees. Inocoxa vara, the head s usually dis-

placed backward and the neck may undergo torsion on s
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long axis. (Mikulicz states that in 1o per cent ol normal
imdividuals the head pomts backwardy Thus we may hanve
the lollowine:

Parieties, (a) Neck bent downweard and backieard, the con
vestty lookimg torward and apward. This s the commonest
cdhistontion. Result: decreased abiduction with external vola
fron and eversion ol the oo, 'The rochanter is elevaced and
Hesion limted., Adduction, external votation, and extension
are i osome cases moreased. The head s owisted backwaned,
probablyv under the mfluence ol the bodyvaweight.

() Downiward bending ol the neck. Shight limitation ol
Hexton, but mereasing hmitation ol abduction. Next in he
quency.

These two are the only varieties of hending ol any clinical
nportance. Other uncommon vavieties are:

() Depression ol the lemoral head with Posterior con
vestty ol the neck. Linntation ol external rotation with in-
version ol the loot and leg.

() Torsion ol the neck on ats long axis.

(¢) Forward convexity ol the neck withont  downward
bendine,

() False coxa vinal” due 1o bending ol the upper ex-
tremuy ol the shalt.

I orion oy

Coxa vara is not an uncommon aflection. The unil:acer:l

is much more hrequent than the bilateral form. Males are
much more brequently affected than Temales on account ol
the mfluence ol strain or injury in causing or inereasing
the distortion. Tnounilateral cases the left leo is morve olten
involved than the right because it is more olien used in
Cresting.”

Coxa vara s an allection ol growing bone: hence it is on-
countered maimly i adolescents, in whom the added Tictors

ol instability ol the epiphyvseal Tine, the oreater delicacy ol



226 DISEASES OF THE HIP

the stroctures and velatively ercater leneth ol the femoral
neck |:I'L'lii"ii}l:lhl' to the delormity. The :|-..-umpl'm|| that the
predisposition ol the Temoral neck 1o deformity is the result
ol local disease, such as local rickets or local osteomalacia,
cannot be substantiated and, as Whitman states, is simply a
convenient hypothesis. That the affection 1s svmptomatic ol
late vickets 1s athrmed by some, although signs ol general
rachitis are wanting in the ordinary type ol coxa vara in ado-
lescents, The essential physical cause ol coxa vara is increased
strin upon diminmished resistance ol the neck of the femumn
(nherited dehicacy, or weakening by mpury o discase), o
disproportion between these two elements,

[n many mstances, coxa vara is due to lessened inclination
of the femoral neck rom early rickets, which becomes exag
cervated untl it becomes a deformity duving later childhood
i1l Ll(ll}ll_"'l.l Craee.

General weakness, incident to rapid growth: divect injury,
such as fracture or the strain ol a laborious occupation, are
contributory lactors. Il we could exclude the traummatic
lactor (cases ol fractare ol the neck of the Temur and separa
tton and fracture of the epiphysis), coxa vara could be atrvib-
uted momost mstances o the immediate or remote effects ol
rickets.

A vaery considerable |nn|m1|inn ol the epiphyseal coxa vara
is ol doubtful origin: we reler to the borvder line cases ol
eradual “shiding™ ol the capital epiphysis (to which more
extended relerence will be made latery where the mfluence

ol trawma is absent or neghaible.

CLASSIFICATION

For convenience ol deseription the Tollowimg classiheation

fmodhihed Trom Llhl}'{u may be n'||1|:inu':|:

A h:]ru.frr'rﬂ' Coxa ara.
1. Cervical and trochanteric coxa var.

v, |"|rifn|nr~.r.‘1| coxa vara (adolescent).
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Je SVINPLOITEIIC CONG v,
Co Due to non-mdlnmmutory: processes.
(1) Rickets.
(b Osteomalacia.
() Senile n-lt'==|ur1:hi'~.
(h) Due to milimmmatory processes,
Gy Osteomyvelits.,
(hy Tuberculosis,
() Aretheias delormans,
() Draumatic coxa var,
(a) Separation ol the L‘pii}h\.\ih ol the neck
childven and adolescents.
(b Fracture ol the neck ol the femuy i children
and adolescents.

(¢ Fracture ol the neck of the femuar i aduls

B. Congenital Coxa ara.
1. With no other deformity present.,
2. Assoctated with congenital dislocation ol the hip o
other delorminy,

Crisvicarn Frartures

CEFRVICAL AND TROCHANTERIC COXNA VARA
Mechanwical Deformty, The oreat trochanter s elevated
above Nchton's Tine. the amount ol elevation depending

upon the degree ol depression ol the femoral head or neck.
I he vrochanter forms aomarked prominence at the hip which
is increased on Hexing and adducting the hip. The displace
ment ol the neck downward and backward., which ocours i
the magorny ol cases, lollowmez the hines ol least resistance,
causes the vochanter to be thrown torward and the limb o
undergo external rotation. Normal abduction ol the thizh
depends on the Tength ol the femoral neck, consequently
diminution of this anele ol imchnation lessens the vanee ol
abduction, This lmicaion ol abdoction is dae partly o i

creascd tension on the mmlerim }mlliml ol the capsule and
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partly 1o the fact that the femaoral neck and trochanter im-
pinge on the vim ol the acetabulum, the disability being
lurther aggravated by contracture ol the pelvitrochanteric
muscles. Also backward and downward distortion ol the neck
alters the relationship ol the head and acetabulum, favoring
Tuxation ol the head when the femur is fexed or abducted,

Jo sum up: the derangements of motion are limitation ol
abdoction, mternal rotation, and flexion: merease ol addue
ton, external rotaton, and extension.

There as apparent and actual shortening ol the limb.
Actual shortenine 1s due 1o the upward displacement ol the
shalt ol the femur and is rvavely more than one inch in the
adolescent type ol the deformity, although the apparent short
cning (the vesult ol adduction and compensatory uplifting
of the pelvis) may amount o lrom 2 to 4 inches, and
oftentmes more i exureme cases.

Sy frtoms and Stgns. As a rvesult ol these mechanical altera-
tions, the ovdimary (cervical and trochanteric) lorm ol coxa
vara presents the followmg signs and symptoms: discomfort,
awkwardness, limp, shorvtening, atvofilliy,  restviction of
e ron, and deformty.

The more disabling features ol coxa vara, as compared
with analogous conditions at the knee-jomt (genu varum
and genu valgum), and the greater distress ensuing hrom the
hip distortion, are due to the subluxation ol the femoral
head in coxa vara; while in the distortions ol the knee-joint

there is practically novmal opposition ol the two joint sin
Laces.

In nunilateral coxa vara, the symptoms and signs are in-
Huenced by the degree ol distortion and its duration. The
commonest complaints arve steffuess and weakness, accentu
ated by resuming activity after a period of rest. These sensa
tions are relerved to the thigh and may amount to acute pain,
especially alter overactivity, Lonpois the chiel disabling Tea

ture tor which reliel is usually sought; it is accompanied by
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external rotation ol the hip and, according to Whitman *
it resembles the Timp caused by a healed bracture ol the neck
ol the femur. Difterentiation hrom the Latter condition s
made by the actual shortenimg in coxa vara (due very plainly
to the elevated bulging trochanter and the unequal Timita
tion of motion at the hip joint. Moderate degrees of mscle
spasm and atrophy ol the thigh muscles are olten present.

In bilateral coxa vara, the gait and atiitude are striking
phenomena. The gait is charactevized by swaying ol the body
to overcome the adduction and  prevent the knees hrom
“mterfering.” In extreme cases, the legs may cross one
another and make walking extremely dithcult. "The normal
Lumbar lordosis disappears i the ovdinary form ol bilateral
coxa vara on account ol the lessened |lt'|\it' mchimation caused
by backward displacement ol the Temorval neck with conse
quent thrusting forward ol the shalt of the femur. Whit-
man + calls attention to the mvoluntary crossing ol the legs
during flexion when the patient is recumbent in cases ol
bilateral coxa vara ol advanced degree.

OTHER VARIETIES OF COMXA VARA

\ e distortton s downward or downward and torward
depression ol the neck. In the Latter event, the mechamical
disturbance differs brom that ol the ordinary tvpe in that,
although abductuon as Iimited as in the ordinary form, in
ternal imstead ol external rotation ocomrs and there is limita-
tion ol extension mstead ol Hesion, Bilateral immvolvement s
the rule i this tvpe ol deformity. Clinical manifestations
are shight permanent flexion at the hips, with CONsCqUent i
crease ol the lumbar lordosis (the opposite ol the condition
i the ordinary type).

T has vartety occurs in o early lite, but the condition 1s usi
allv obscured by associtated distortions ol other parts. The

*Wlitman, K. A treatise an orthopedic surgery, Bl 2, Phila., Lea, gqoa,



230 DISEASES OF THE HIP

syimptoms may be shight and consist only ol more or less dis
comlort extending over a period ol vears. Many ol these
cases are caused by rickets. 'The svymptoms usually hegin in-
stchiously. Discomtort often ceases alter induration ol the
allected bony parts insures their stability.

CONGENTTAL COMNA VARA

T he coneental Torm ol coxa vara was hist described in
186 by Kredel.®™ Numerous instances have been recorded
by vartous observers who have noted the condition many
times as the only anomaly present: while in other cases it
has been observed i association with congenital dislocation
ol the hip. defective development of the upper end ol the
Femur, and with various other conzenital anomalies.

The chimical features ol congenital coxa vava ave a waddling
i, Tumbar Aovdosis, elevation of the trochanier above
Nelatonw's hine, adduction, and slight  external  votation.
Crossing ol the legs has been observed on kneeling. Siting
is accomplished i Turkish fashion, and during recumbency
the Timbs are oltentimes rotated complerely ourwand.

N-vay examination shows a neck depressed to a vight angle
or less, and the head not completely hilling the upper part
ol the acetabulum. The epiphyseal Tine is vertical and not
ablique, as in rickets, and is broad and rregular.

Congenital coxa vara is very requently confused with con-
cenital dislocaton ol the hip, which it very much resembles
climically.

Nothing is known ol the etiology ol congenital coxa vara.
It occasionally occurs in several members ol one Lonily. Tt
is olten associated with congenital dislocation ol the hip and
may constitute one ol the causes ol latlure ol reduction ol
the latter because ol inability 1o obtain full abduction.

Differential Diagnosis. In most instances, the diagnosis s

made without dilhiculiy, jmllill! arly if the x-rav is rm]}ln\r[i.

Y kredel, L. Cosc vara consenibie, Condeadld. [0 Chiar,, g0 glg, 1808,
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1. Congenttal dislocation of the I Ganterior variety)
can be excluded by the age ol the ]mlit'lll and the hastory
ol the case. while conhivmatory evidence s ollered by the
physical signs, which alone are usually sutherent tor a dhag
nosis. I congenital dislocation, b Hlexion and adduction ol
the thigh are practised o an extreme degree, the Temoral
head and neck are Telt in the buttocks, In coxa vara, on the
other hand, only the prominent tochanter is palpable. Ab
normal mobility ol the hip joint, present in congenital dis-
location, 1s absent o coxa vara, In rotating the linb i coxa
vari, the upper end ol the Temur votates avound an axis
throueh the head: m congenital dislocation, 1t rotates on an
axis midway between the trochanter and the head. This point
can be detevmined by palpation except in the case ol very
l
indisputable evidence.

ek superimposed tissues. Finally, the voay will Turnish

2. Tuberculous coxites, or tuberculous hip disease, may be
contused with coxa vara if the latter 15 1 an acute state
climeallv and no x-rav study is made (r.e., spasm, fixation
andd ]hlin., But in a tuberculous hip, motion at the joimnt is
lmited i every divection by muscle spasm, while other signs
ol the disease are present. In the case ol coxa vara, there is
deformaty only and no sien ol attendant disease. while rellex
muscle spasm is absent (except in very acute cases where it
is incident to trima or straim), restriction ol movement
occurs only in abducaon, flexton (ravelyy and internal rota-
tion. Measured shortening is a late phenomenon in tubercu-
lous hip discase, while 1 is the miual sign o coxa v
farthermore, 1t {1L'|n.'nf|\. i the case ol coxa vara., on cleva-
tton ol the trochanter above Nélaton's line Tvom distoriion,
while such elevation in tuberculous hip disease is due 1o

destruction ol the Temonal head or the acetabalom,

TreAarseN

[he objectives 1o be gaimed Trom operative procedures

11 CONGL VIS are Fnirll.llih Lo restore motion at the il[[:, Pt



232 DHSEADES OF THE HIP

ticularly e abduction, which has been lost because ol the
change i the angle between the neck and the shalt ol the
femur: 1o a lesser degree. 1o restore rotation and overcome
shortening at the hip.

CERVICAL AXD TROCHANTERIC COXA VARA

Methods ol treatment lor cevvical and trochanteric coxa

vara im order ol preference are:

1. Forcible abduction and fixation in plaster-ol-Paris;
a. Circular ostecotomy (Brackett):

a. Cuneiform osteotomy (Whitman):

- Cunctlorm osteotomy (Maver):

5. Linear osteotomy (Gant).

Forcible Abduction and Fixation n Plaster-of-Paris, On
the assumption that the attected neck 1s malleable in coxa
vara occurring i voung children with acute rickets where
the symptoms have rapidly increased in extent and severity,
forcible abduction ol the thigh may be eftective in restor-
g the angle of mclmation of the femoral neck. In this
mancuver, the head bemg fixed by the mlerior portion ol
the capsule, the trochanter impinges on the rim of the acetab
wlum as a tuleroum, while the leg o abduction acts as the
long arm ol a lever. Alter wide abduction has been obtaimed,
a long plaster-of-Paris spica is applied and allowed to remain
for two months or more. On removal ol the spica, an vy
examination should be made o be assured ol correction.
After fmal removal ol the spica, a support should be used in
walking for some time (a Thomas hip splint or crutches and
massage should be systematically employed during convales-
cenece).

Author’s Comment. Inasmuch as the ovthopedic surgeon
usually encounters these cases only alter the acute stage has
subsided and theve is Livde plasticity ol bone present. the hield
lor this Torm of treatment is very limited. Osteotomy at the
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lesser trochanter is, as a rule, the only ellecuve treatment.

Osteotomy. Secton ol the femur should be performed
only alter thorough dietetic and medicmal anovachie treat
ment has been given a prolonged tvial il theve s evidence
ol acute rickets. As a rule. however, the surecon fust sees the
case long alter the acute stage has disappeared.

['here are two methods ol performing ostecotomy  which
have the sanction ol cood sureeryv: circular osteotomy and
the cunctlorm osteotomy.

Crrcular Osteotomy. Credit 1s due Brackett ® lor perlect
ing the technigue of civcular osteotomy, s operation resem
bles that of Sir Robert Jones. Tt is mechanically excellent
and produces no shortening. Brackett describes his osteotomsy
as a Ccurved Gant by the open method.” Anterior incision
over the hip-joint exposes the bone from the outer side ol
the great trochanter o the inner side of the neck and 1ts
junction with the femoral shale, The thacus muscle 1s hilwed
and retracted mmward as far as the lesser trochanter. A blunt
cdissector is then placed vertically downward on the inner side
ol the bone at the juncuon of the lesser trochanter and the
neck, and s lelt m position. A very narrow osteotome is
used to make a curved incision with its convexity upward
and mward. bezinming on the outer side of the trochanter
and ending at the point of junction ol the neck and lesser
trochanter where the blunt dissector is in place. Section s
made verucally downward (the patient in the dovsal posi-
tion) from the anterior to and through the postevior surface
ol the bone. When the leg s abducted to correct the addu
ton detormity, the convex end ol the lower Tragment turns
in the hollow ol the upper bragment.

I'he pomt at which the curved mcision begins on the
outer side ol the trochanter vavies with the amount ol adduc
ton to bhe overcome. The greater the degree of adduction

deformury, the higher on the lemur is the point ol origin

*Wrackerr, oGy sty ol the dillerem approaches 1o the hip joint. Bos.

feary M. Y. f., 10l = g,
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ol the incision. I flexion delormity is marked, the vertical
fanteroposterion) line ol osteotomy s deflected slichtly back
ward to produce a slight overbanging ol the anterior edae
ol the upper hragment.
Awthor's Comment. 1 al-
most invariably emplov cir-
cular osteotomy i prefer
ence o hinear  osteotomy,
not only because the latte
15 not mechameally sound,
bt also because civcular os
teotomy avoids the corner-
on-corner  eftect and  the
dead space lelt to be hilled
in as well as the overriding
ol Tragments. T is also prel-
crable to cunctlorm osteot-

omy because it avouds the
shortenime  resulting from
the removal ol a wedee ol
bone trom  the shalt and
also ill'l‘l]ll(ll'h the possible

sliding and - overriding ol

the Tragments, even though
16, 79, the cut ends are m apposi
Lo,

From a mechanical stndpoint, then, circular osteotonn
is preferable o all others in that there is no loss ol substance
and no displacement ol ragments when the limb is abducted,
on account ol the mechanical factor ol a cocle within a
circle.

Modificalion of Brackett’s Techuigue, T have maodihied
Brackett's technique by prolonging the inner portion ol the
curved mcision downward to make a long lip on the iternal
aspect ol the upper Tragment, just below the trochanten
minor, so that the central pomt ol the convex surface ol the
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lower bragment is exactlv opposite the centval point ol the
concave surlace ol the upper bragment, thus providing an

additional saleguard against shiding-by and possible displace

R o 8

ment ol the two Tragments and a broader survlace ol contact.
The motor deill 1s used o making the civcular osteotomy,
the holes being connected with Jones's saw (Figs, 74 and So),

ar osteotomy possesses defmite advantages over other

Ciren
methods as Tollows:
1o Te Blocks any tendeney ol the Tragments to ship by one
another,
o, The line ol werght-bearinge is so nicely adjusted o that
ol the shalt, the center ol the convex surlace ol the
lower Tragment coming exactly opposite the center ol
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the concave swrface ol the upper hragment, that they
exactly comade (Fig. 81,

3. Free dissection ol overlving stractures aflovds the oper
ator an unobstructed view ol the exact held ol opera
tion and allows inspection of anatomical conditions be
love and alter operation, so that the most exact mechani-
cal coaptation is secured in every mstance.

Cunetform  Osteofomy. Whitman  prefers. in vounge
I};itin'lllﬁ, a cunetlorm section ol bone taken rom the shal
ol the lemur on a level with the lesser trochanter. He dirvects
attention to several pomts ol importance in the technigue,
as lollows:

Vigorous prelimimary stretching and massage ol contrac-
tured muscular and ligamentous structures which Tt ab-
duction should be pracuced. The operative incision begins
at a point 1 inch below the apex ol the trochanter and s
carried divectly downward about 4 inches. The pertosteum
1s mcised and ¢

evated to expose the femur.

Prior to the performance ol every cunetform osteotonn
an xoray examination should be made, and with the exact
anatomical condition ol the femoral head and neck belore
him, as obtmned rom  the roentgenogram.  the  surgeon
should plan his work with as great nicety as any artisan con
fronted by a mechanical problem. Operation, in every case,
presents an individual problem and should not be pertormed
by anyv hxed formula. Tracing paper (or ordinary tissue
paper ) 1s Lud over the veoray plate and the outlines ob the
upper extremity ol the femur are obtained and transferred
to heavy cardboard. The exact size, shape, and inchination ol
the femoral neck arve thus secured. The surgeon now expert-
ments until the wedse removed Trom the mbratrochanteri
region ol the cavdboard model s sufhcient o produce an
angle ol inclination ol 130 degrees when the shalt as Tally
abducted 1o close the cuneiform opening. Te will be Tound

that the size and shape ol the wedge will vary with the size
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ol the temur and the degree ol coxa vara, and that no two
cases are exactly alike. By this accurate o simple method

ol experimentation the surgeon, on approaching the operat

CENTRE OF CONCAVIE I
\ SURFACE

mg table, will know exactly what size and shape ol wedge
it is best to remove, In oany event, the resulung shortening
ol the femur will measure approximately one-hall the width
ol the base ol the wedee.

I makime the wedee (Fre, 82, the lower section s cut at
right angles to the shalt ol the temur, while the upper section
15 made more oblique. Alter removing the wedge, the Tomb
s stronely abducted: this almost mvariably Tracooares the
covtical bone on the nmer aspect ol the shalt opposite the
trochanter mimor, even thoueh this was not severed at the
hecimmime ol the osteotomy.,

\lter the upper Tragment impinges on the vim ol the

acctabulum, the lower bragment s swune sull barther out
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ward m abduction untl the caneilorm opening between the
Iragments ol the shalt s closed by apposition of the cut sin

laces. The normal angle between the neck and the shalt is

FORCE OF DISPLACEMENT
FROM ADDEICTUS

thus restored. A long plaster-of-Paris spici, including the
loot, 1s applied with the Trimb o wide abduction. and is re
tained m position Lor eight weeks or until theve s hmm union.
Alter solid bony union s assurved. adduction ol the Timb o
the mudline ol the body restores 1o a degree, the loss m lenath
ol the Temur from the previous coxa vara, A short plasten
ol-Paris x|:it'.i worn lor lour to six weeks alter removal ol the
lomg spica is the only abter-treatment required,

\nother method ol H'n‘ni;;t' osteotomy has been devised by
[.co Maver. In this opervation, the wedge ol bone is vemoved
[rom the area divectly below the Timea mtertvochanterica.

I he size ol the wedge depends upon the degree ol delormit
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to be corrected. Te as evident thae thas operation, despate the
vemoval ol bone, increases the leneth ol the femuar, simce 1t

comverts the richt anele ol the coxa vina mto an obtuse

Foe S Dransverse osteotonn best done when theve s ankylosis gt i jodn,
thos cillomving better contrel o appeer Temonal Trgment, Danger ol \|i|h|:li||:,
atud pressible displcenent s |1||1!:|,|-|,-'|;'1E bav comper-te-oorner oot ol e

ment i coases where upper lemwnal Teezment s omolale

anzle. In oone case ol an eightvear-old child, this moerease

measured 5 cm.

['hie opervation is particalarly apphicable o children and
adolescents. Abter prelimmanry tenotomy ol the adductors a
lonenudimal mciston s muade divectly over the great tro
chanter, and the bone treed unul the operator has deter
minced the locanion ol the trochanter nmomor. With this as a
cutde. the bone masion s made rome the li|:| ol the ercal
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trochanter to a pomnt slightly above the vochanter mino
and a suitable wedge excised below this primary bone in
ciston. Ihe cortex on the medial side s not chiselled through
but is allowed to remain mtact to keep the hragments from
slipping. The detormity is veduced by abducting unul the
Lwao Cut areas are |H'Hltg]|l It contact.

Livear Osteotomy. In the method of linear osteotomy de
scribed by Gant, the femur s divided just below the trochan
ter munor at right angles with the shale. by either the open
or the subcutaneous method, Alter division ol the femur, s
shalt s rotated inward until the foot 15 1 normal position,
and is then abducted o the Tallest extent and immobilized
in this position in a long plaster-ofl-Parvis spica, which may
or may not be changed at the end of hive or six weeks and
lelt on for ten to twelve weeks. When b bony union has
occurred, a matter ol ten or twelve weeks, massace, exer-
cise, and manipulation should be systematically emploved
(Fig. 84).

Awthor's Comment. 1T believe that this operation is not
mechanicallv sound. s onlyv claim to attention is the fact
that when subcutancous ostcotomy wias 1 vogue 1t was the
only procedure available. When the hip is not hirmly anky
losed a great deal ol consideration should be given belore
this procedure is done. It should be emploved only when
subcutancous osteotomy must be performed. a circular o
cuncilorm section ol the femur being impossible by the sub

cuLancous rovle,

EPIPHYSEAL COXA VARA (ADOLESCENT—TRAUMATIC)

Wardle * divides cases ol slipped epiphysis ol the head ol
the Temur mto two groups. In one group he places the cases
with disordered glindaliar Tunction in which epiphyses othe
than the epiphysis ol the head ol the Femun are also involved.

In discussing this group he cites the theory advanced by

" Wardle, E. N Shpped v|:||:h'.~.ih ol the hemd of the femur, Snre., oy
st sx: vmp, TTRE|
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kocher in 18gq that the slipping ol the epiphysis ol the head
ol the temur mav be due o a localized osteomalacia which,
tending to ocour in the arcas ol most recently Tormed bhone,
weakens the attachments ol the epiphyseal cartilage and
metaphivsis,

['he other group ol cases are those in which imdirect
trauma has involved the epiphysis and no joints other than
the hip joint are nvolved. In both groups the body-weight
and muscular action arve secondary Lactors inereasing de
formity. The PrOCess alivavs stavts 1 adolescenee; there many
or may not be a hastory ol shieht tauma o shieht st
quicscent periods alternate with recurrence ol the disturh
ance: the epiphysis ships a latde ac a tume. the gait be
comes altered and the svmptoms increase accordingly until
Hexion can be accomplished only in an obliquely outward
cdhivection. similar to the Hexion in cases ol osteoarthrits ol
the hip see Chap. XL section on Arthreits Delormans). The
clinical course ol the affection conlorms very closely to that
observed mm juxta-epiphyseal Tracture ol the upper end ol the
lemur.

The dividing line between epiphyseal fracture or separa-
tion and epiphyseal coxa vara is very indehmite, depending
whaollv on the degree of travmma which caused the disjunction
or deformity. Spontancous recovery brom a partialiy displaced
cpiphysis at the hipoas responsible Tor a class ol cases present
mg i adulis vather imdehmite symptoms ol some long-stand
mg trouble mothis recion which have been attributed o
other causes. The history ol the case mav or may not disclose
active svimptoms at some time in the adolescent perviod, which
subsided gradually with freedom from ssyimptoms Lor possibly
many vears, when from some canse  (trauni o osteoarth
vitis) the svmptoms again vrecurved. T no imtercarvent disease
is 1 evidence, the only signs on phyvsical examination are as
Lollows:

Viery shieht shortenime ol the Tonb. Shiehe hhmicoiion of ab

duction and voranon, N Van ccnntcition shows a Hattened
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and somewhat “mushvoomed™ Temorval head, especially s
supertor and mner aspects, with giving away ol the head

the epiphyseal line (Fia, 89).

i, 8 Epaphoseal separvation (eacture) at apper end ol femur, Xote giving
away o Do i vewcion ol |'|:i]|hn{'_|| line, This is o ciese ol adolescent coxa
Vil ll'|l!|4h'-"~['.ll I'-|n'- P ngenn ol :iglll:'t'll vers, | From Albee's "lhl|ui|n'l!|:

amnd Reconstruction Soareevy,”” saunders,)

The cause ol such Trequent disjunction at the Temoral
head is, in the hrese place, due Targely to the fact that this is
one ol the st epiphyseal catilages to ossily and disappear:
and, in the sccond place, to the lace ol its mechanical dis
advantage mosustaining traune, muscle-pull, and  weight-
beaving. The preponderance ol adolescents over children
under ten, with vespect to epiphyseal separation, is due i
jrurt Lo the increased severny ol illillH im older childven but
i greater measure to the anatomical development ol these
parts. The epiphysis and the epiphyseal cartilage are propo

Domately Loger and thaicker m o voung children than the shalt
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ol the Temur.

243

['he head and neck are hoth Ludd down i one

Loee mass ol cottlage, and there s no distnct Tine until

ossthcation extends alone the neck Trome the shalt towmned

the head., On account ol s thick
ness. the vesthient crtnlage, duaring
this period, acts as a “shock ab-
sorher™ and s less hiable wo disrup
11O,

Contrithutory canses ol L'|Ji]1|lnr;ll
separation are richets, scurvy, nani-
tion. septicemia, pyemia, syphilis,
and prolonged mercurial treatment,
The dyvspituitny tvpe ol individual
is peculirly susceptible to this accl-
dent (Fie. 85). Macausland # stated
that obesity and endocrime disturh-
ance were observed inoat least 1)
ol his 5 patents and possibly these
Factors were present i other cases.
The majoriiy: ol his cases  were
around twelve vears ol age,

Cases ol {*|:i|1|1'_;w.'1| m_-iu.'u".ninn
have been seen by the author with
stich dienoses as “tuberculosis,”
“hernia” “ruptured muscle hibers.”
“hacture ol the neck or upper end
ol the lemur,” “sprain,” and even
such an abswrdity as “sprained in-
testine.”

1 he SVIN PO o1 I;l]!_.'*.ii..‘:l siens ol
this condition aie those ol hactare
ol the neck of the Temur, with the

folowime addiions and exe CpLions:

Fic. 85, |Tr\.:-'-|:illﬁ1.;u1. RV ES
ol imdivicdual

parrticu by
prove 1o sepavation ol cipi-
1l ['I!iE}JI'\HEH al Temire, This
praatient el sulleved slipping
ol capital epiphysis ol hoth
lemaora prior 1o time ol this
photogiaph. Eversion ol e
' (Froam Al

amed R
consiiction sureery,”

= cluiractieristic,
boee's  “Onthaopedie
LHETNY

lli'l b |

Pravuma mav be very slight, Crepitus, which, however, is

rarely obtained, is solt. There is marked fulness at the front

T AMcslmd, A R Sepanation of the capital temonal cpiphyses, |0 Bowe

f-'rl.lll ,':u'u_;_-',, |:

S 155
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ol the joint, due to the inviniable displacement of the upper
cend ol the Tower Iragment forward in front of the head. 1

the case s recent, msculan spasi s promounced, due to the

P, S50 Epaphyscal separation (beactarve) at upper emd ol Temore, Perfea
reposition ol s by maneovers shown in Figwee 86, (From Abee's “Ontho
]:1‘:|i|: and Roeconstiroction Soreees ) Saoders.)
lact that there is solution ol the continuity ol the bony parts
witlen the jome capsule. The loot 1s strongly everted on ac-
count ol overvidimg or displacement ol the Tractured end of
the neck antertor o the head. And, 10 mav be added. the rave-
hied posterior portion ol the temorval neck cannot be blamed
heve for this displacement.

The surgeon does not olten see many ol these cases until
sometime alter disjunciion and  Faulty vmion have  taken
place.

A correct diagnosis and proper treatment ol this class ol
epiphyseal coxa vana are obviously ol the greatest nmportance,
in the hirst place, because ol the necessity ol integrity ol the
epiphyscal cartilage in the growth ol bone, and hence the im

portance ol as perlect a u.‘|:+niliull ol the shiding rpipln 515 018
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1% "l|r-.'~.:|!'|||,'j i 1|u' TN ||]||| |||_t1 ¢, oottt ol Lhe .|||1]t'l| :“111
culty ol obtaining and holdimg the caprital eprphysis i con

\-{'L'lll-:]I:L' TIRIE \||||1'|I1.|| '-|'|.l|rl'. shortness, .IIH! i]l.liiﬁ"ﬁ\lllllll'\

Fre, s Pape of mdocidoal pavticaboe prone 1o ihis inpoey —ane adoleseent
o s el orlsese ol T T BT »::"\.Hlllln.lll.ll"- iy, i lroam Whwee's " (h
thopedie amd Recomstruetion surzenrs st leirs

to traction and splinting. In the thivd place, proper diagnosis
and vreatment e ol paramount mmporvtance becanse ol the
danger ol mmpaned luncoon on account ol the proximuty
ol the leston to the ilj]l ]:Jil]l.

[n these cases the scheme ol wreatment 1s a resforation ol
the displaced Temoval fread om the neck. "This is necessary
because ol the Tace that, the displacement being within the
hip-joint, serious imterlerence with the tunction ol the joint
waoulld vesule al the EEI‘\FIl.Ilt'IIIt'IIl was not corvected. The ]JIII
cedure heve differs Trom thin in cervical coxa vara in that
It'F:Irnl-Ijtlll hias 1o be made al the sile il .-.l'r'J'r:r.lr,r."h,_

On account ol the slowness ol deve |:-|:|||:'||I. these cases ol
cpiphyseal coxa vina are not, as a rule, recognized  soon

cnoneh affe ~-"-rJ'.'r.uﬂ TSIt :.«II.'U.-'.':-" .rll|'-.'l.h."e'_-.'~ lras ocenrred 1o
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allow ol reposition ol the head Dy manipulative methods
without open operation,  Preatment necessitates cutting down
on the site ol displacement, a separation ol whatever union
has occurved (usually ol the hibrous type) and a prving back
mto position ol the lemoral head by means of an osteotome
or some other mstroument.

Dreatment. 1he methods ol treatment in orvder ol prefer

CICe Are.

1. Closed reduction:
2. Open reduction with the msertion ol antogenous bone

aralt peg;

5. Partial arthroplasty.

1. Closed Reduction. 11 the sliding ol the capital epiphysis
is ol recent orvigin, manipulation, under an anesthetic, con
sisting ol strone traction. abductuon and marked mward rota
tion obtamed by means ol a traction table. should be wried.
The Timb as hixed o this position i a long plaster-of-Paris
spica, and radiographed to see 1f good reposition has been
obtained. However, on account ol the uncontrollable head,
the possibility ol securing good reposttion is remote and
operation is usually necessary.

In either event, il the bragments arve veplaced they can be
held mperfect apposition by emploving the position ol ab
duction and mternal rotatton as pomted out by Whitman: *
but because ol laulty bloodsupply to the epiphyseal Trag
ment, I have, in later vears, been inserting the autogenous
bone-gralt peg i selected cases, and have realized improved
results.

2. Open Reduction witle or withowt the Insevtion of an
lnlogenons Bone-graflt Peg (Swth-Petersen approach). The
[ractured end of the lemoval neck (lower bragment) usuall
presents it the wound. "This mav be very puzzling on account
ol the head Iving Lo hehimd and heing entively obscured In

" Whitman, B. Foucther observations on dnjories too the neck ol the femuor o

carvly lile, Med, Kee., pRrE PR LTLTTR
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the neck (Fies 8o T the Tvacture has exasted lor some time,

may be b malumon, 1 oso. the neck s separated

I|H'H

which s then used 1o

a chisel

from the head by means ol
prv the lragments O osi
tton at the same tme that
strone traction and inward
FOLLION are .3|:[u|i|.'1l tir the
Ii'lrll}_ [Iﬂ]l'[l JI]EH '\i1 i‘ft] .i'\ 510
cured and the pats arve put
i a long spica m abduction
andd marked mward rotaton
-|"I'*_:, (o). In ovder o hold
the Torced mward rotation,
the leg s Hexed on the thngh
to o right anele (Figs. g

g3). In this wav, the strong

mward rotation lorces the

4
antertorly - displaced neck 1'1

back into apposition with :

the head and causes the ; s
|m~.lt_'1'|m parts ol the cap :II .I
sule and  the unruptured : .
solt parts to become tense, ! J
thus acting as a splint. ' !

The 2o and g0 degrees ol Fre. sg. Epiphyseal sepaation i
: ey at upper emd ol femuor. Head
abduction votates the upper e fice in acctabulum, behind and

laslowv ek, 1w :-|ri!r||\u-.q| feeryicals

cdee ol the hractured  end

\Iill,!l.l' |11|:|in.l||1_;| lltll'l||'|. 1||l'n,|||!, \'\l.'ll\

ol the neck under the |i|r
ol the acetabaloam, as shown

i Figure 86, thus prevent

1= chislenlecd bvoon aoctalvrlom., everned
M 's
Foowamistyiec i 1am Sl

arpd dlislosesned |||m,|||l, Fronm
'{}|I|1--En'1||= il

soitintalers g

Ty,
i:l*_:.lll'k |JEIN‘\i|JiIi1\ ol an v

ward displacement trom the muoscalar spasm or otherwise,
Ihrough a shore rochanteric incision, a tibial bone-gralt peg
ey be mserred. as tov hractore ol the neck to avor the estab
Lishment ol blood-supply o the head and stumulve vepan.

At the end ol three weeks, the part ol the plaster which s
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over the leg s removed and the lee extended.  An exten-
ston ol plaster is applicd trom the knee over the foot, This

15 changed 1o a shove spica ae the end ol six weeks., The

S £ e

I .. e, Yol s et heml ol .i[Jll"l.:Il.'_: i||,1-.||;'| oo Iz \I:.il:.: tor halel spvomig
pwared vetstions, lsor alaloction, (Frome Abee's "[};rhn'n-qliq ared Recomsirin
fresn Ssoraery,” sianndders.)

P g Sude view, showing application ol spica over llexed knee, (From
Vibee's “Othopedic and Reconstrnction Surgeny,” Saunders, )

short spica is continued unul bive months alter the opera
tion, The motion ol the hip is only slightly Timited in all
directions.

3. Peartial .f!!.l"rinﬁ.lr.ri'-f"n', In fraumatic coxa vara of long
duration, wherve displacement is considerable and union fivm,
I do not correct the malumon by chseling the bhone hag-
ments apart, but perlorm a partial avilevoplasty in ovder o
remove any bone that blocks Tree motion at the hip. Tinomany
cases this necessitates the removal ol a considerable amount
ol bone due o the forward projectiion ol the neck ol the
[emur, By extensive removal ol bone, inward rotation ol the

limb as Loeely vestored.
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\ double Frl.nlrl ol Pavis cast s applied which remaims on
tor thhree weeks. The |:.|Ii-.'||l s then permtied 1o exercise

aned begcin weicht bhearme. Vigorous manual massage and

Foe gz Epphvseal separation brom jumping oll streer coe while inomotion.
Patiend odid oo Galle bt Bonded one Ieis o viehin foot with geeat foree, (Fromm
AMbees “Onthopedie oul Reconstrcion Suvgern” sannders, )

manipulation is carvied on each day 1o aid in restoring active
muscubie comtvol ol the hip throughout its new range ol
IMotion,

Anthor's Comment. The majority ol patients with old
trawmmatic epiphyseal separations come 1o operation bhecause
ol o complaint ol pain on weight-beaving, They are usually
e ey omiddle age and have been content 1o get along since
adolescence with marked Timitation of motion ac the hip.
Many ol them have been able o indulze in sports. s they
crow older, there is a gradual onset ol pam with bone pro-
eration and Tarther Timitation ol motion at the hip. A
typical ostcoarthyitis develops, Following the partial anthro:
plasty there s no complaine ol pain, and these patients are

istcll v able to vestme neanly normal activiy.,
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(0xA VALGA

Most writers dismiss the subject ol coxa valga with the
briclest possible mention. The condition is undoubtedly
rare, but it nevertheless denmands some consideration.

Fi. g, Skiagram taken six weeks alier open reduction ol Tacture, showing
position ol united Bragments. (From Albee’s “Ovthopedic and Reconstrnction
Surgeny,” Sannders.)

Coxa valga 15 a condition diametrically opposite 1o coxa
vara and consists ol wfreard displacement ol the Temoral head
with abduction ol the temur, The symptom-complex consists
chielly ol abduction, external volation, and lomitation of ad-
duction, together with other less distinctive svmptoms and
siens. An increased anele ol inclinaton ol the femoral neck

is generally considered a coxa valga.

Lol oM.y

Congenital Coxa Palga, Congenital coxa valga may be as
sociated with congenital dislocation ol the hip. Tt is then a
question whether the valgus condition ol the neck is primary
or secondary 1o the dislocation and due to the constant pres
stre ol the pelvis against the dislocated head in walking.
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thus exerting strain on the epiphyseal Tine and causing up
ward bending ol the head, This condiion ol coxa valza in
concenital dislocation accounts lor the dithouliy, in some
cases, not only ol reducime but of retinnime, sach a delormed
head in the acetabular caviy,

l'_.lru_;_:;'u;.fu.lr e '.'.r.ra"l,-_:.r: way also ocewr nol associaled with
ofheer abnormalities. Young has reported several istances ol
coxa valea m which no other deformity was present.

Acquired Coxa Palga, Acquired coxa valga may be duoe
to: 1. Traction by a pendant Trmb plus absence ol the body
werght above plus abevimee ol action ol the pelvilemoral
muscle group. as i the lollowing conditions:

() Inbimtile parvalysis ol all varieties affecting the lower
limbs. and even loss ol activiey ol the lower limbs Trom other
causes, may be lollowed by coxa valea.

(b) Amputation through the thigh in early childhood, with
the mmevitable loss ol function and removal ol the body
werght from above and the upward thrust of the Temora
lrom helow, s followed i some istances by coxa valga.

2. Deviations of the temora brom their normal relation
ship to the pelvis, as in the case ol (a) tuberculosis of the hip
with abduction ol the Temur: (b)) scoliosis, with its unequal
loading of the hips: (¢} genu valgum: and (d) in rare in
stances. 1 case ol hracture ol the shalt of the femuar.

g Draumatism, as exemplihied inovery rave instances by
G impaction and malunion ol fragments in racture ol the
temoral neck: (hy separation ol the capital epiphysis ol the
femur: (o) adivect blow applied o the erear trochanter: and
() o hracture ol the lower end ol the Temur.

. Excessive malleability ol the bones, i very rare cases,

i the course ol or lollowime G vickets, (b osteomalacia, et

1T he condivton as relativels unimportant and very el
cncountered as a climcal entiey. One or more ol the lollowing
Hi'_'II!]H anel '-.HI||JJ=JH!|~1 mayv he Jrresent.

(o Paine and diiscomdort in the vegion ol the hipjoint:

(g lping e anibiateral cases, and a0 waddling eaic in bi
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laterval cases: (9) lengthening ol a Iraction ol an inch; ()
abduction and external rotation, with lmitation ol addu
ton and iternal votation: (5) attening ol the trochanteri
region and depression of the great trochanter below Néla-
ton's hine.

[t may be mistaken lor tuberculosis ol the hip: but in
coxa valga pelvie inclination does not compensate lor length-
enine ol the limb,

Extreme adduction with mward rotation and hxation in
a plaster-ol-Paris spica may attord correction.

Fqualizing the length of the limbs by a high sole on the
boot ol the sound side may improve the gat.

In cases with ereat discomtort and disability, civculan
osteotomy (see treatment of coxa vara i this chaprer) will
cllectually restore the mechanical It'|;|1i11|1~i|1i|: ol the bhom

IJ.‘!I'LN.



CHArTER X

PARALYTIC DEFORMITIES

. Aspucrios-Frexton CoNTRACITURES

ONTRACTION of the hi|: i Hexton and abducton

s most likely to occur where the hiap flesors retiam

some degree ol power and the gluteus maximus s
weak, This contracture 1s olten overlooked. '1The presence ol
this deforminy is most casily detected by Taving the patient
on his back over the edge ol the table and hyperextending
the thigh while the pelvis s held, The hip must not be
Allowed o abduct or rotate out duaring the examination,
Unibateral hixed flexion ol the hip causes the body to be
pulled Tovward when the aflected extremity s placed on the
around i walking, When the deformity is bilateral it pre
vents walkine,

FTREATAENT

[ he methods ol treatment ol this llr.'lutlnil‘_h i ovder ol

preflerence are:

1. Fasciotomy at the antertor superior spine (Soutter):
9. Mavers n|u'l;|1i==ll.

Sondters Fascrofomy. Al methods ol stretchime the con
practed tissues e mellecuve. A very satisbactory and, at the
same time, aosimple procedure s an operation devised by
Soutter.® The technique ol the operation is as follows:

\ longitudinal incision 2 or 4 inches in leneth is made

with the anterion ~¢|1|:nr1i::| THT -|=im‘ at its center. With an

osteatome, the tup ol the cortilaginous spine with the perios
* Soaptter, K, 2 new oprerabienn o ||i||. COntRl e s 1 |n-||u|41u'!ir|~., Ternfirn
Wi =130

e 1.
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team and the underlying superhcial portion ol cancellous
bone is chiselled away Tor 5 o 1 inch bevond the anterio
superior spine. and below it as L down as the anterior in
levior spime. and stripped down, Upon hyvperextension ol the
lemur the tensor fasciae femoris is put upon the stretch, s
detached point ol origin coming away brom the iliam, leav-
ing an iterval ol 1 or 2 inches. I the antervior Tateral edee
ol the Tascia Laca is shoreened, 1t should be severed through
the sime wound by scissors o scalpel. The skin s closed
with a contimuous suture ol plain catgut No, 1, and the limb
is put up m a long plaster-ol-Pavis spica lrom toes to costal
bovder. with the hip in hyperextension. Recumbeney s
mantaimed Tor eight weeks.

Maver's Qpevation for Paralviic Abduction Deformity.
Maver points out that, in solving the problem ol correcting
this deformity, the process ol its development has to be re

versed by the operation: in other words, all those structures
which have gradually shovtened on the outer aspect ol the
hip have to be lengthened unul the leg can be adducted, and
then some means devised to veplace the pull ol the paralvzed
adductonrs.

Maver's Technique ® A 1 inch imcision s made along
the outer aspect ol the vight thigh. "The skin is dissected back
sulhciently to give a wide exposure ol the fascia latas A trans
verse mcision through the fascia is made a Lhinde below the
level of the great trochanter. This removes the st obstacle
to the adducton ol the lnmb, nmamely, the contracture ol the
Fascia Lata and an the saane time permits the retraction ol the
alutens maximus muscle and the exposure ol the trochanter,
The tip ol the trochanter is then cut off with the chisel, Tib-
crating the shortened abductor muscles. Te is then possible
to adduct the lmb to within 1o degrees ol the vertcal line.
It is evident, however, that shrinkage ol the hap capsule pre-
vents the complete adduction ol the Timb. A transverse in-

* Nlaver, . oo wovaseeal Py e ol |.a,||.|ll.li{ gl tion detormes ol 1 he |1I|I

an operation lov s cure. Sweg., Gynee, (sl o 2, gz,
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ciston s, therelore, made through the capsale ol the jomi
near s attachment o the neck ol the temur.

“Timediuely aler thas the Tee can be swune well over 1o
the lett sude ol the body and the vieht heel broaght mito con
et with the lete, The abduction contracturve, thus havinme
been overcome, the nest problem as how o keep the fombom
the adducted }m\ilinn.

“To do this a 2 inch strip ol the Lascia Tata is dissecred
away lrom the lower halt ol the thieh, Above, the lascia s
lelt attached by a broad pedicle. This sorip ol fascia 2 inches
wide and 8 inches Tong is then drawn upward and mwand
thronzh a subcutancous channel, and Lastened under tension
to the spime ol the pubis and to the mner porton ol
Poupart’s ligament by means ol strong chromic gut sutures.
\t the pomt ol rellection the pedicle ol the lascia s
retnlorced by means ol several sutures so as to prevent tem
mg ol the nssues. The wound s closed, no attempt heing,
made 1o suture the tup ol the vochanter 1o its orviginal site.
A plaster spica is apphied holding the leg in adduction of 15

CAlter poweeks this is removed and active and passive exer-
cises begun at once.”

By means ol this operation. Maver has been able 1o over
come cntirely the abducton deformity, The Tambar curve
disappears and the Timp is scancely perceptible. "Theve s
shiehit prowel ol voluntary adduction, In h]}i[{‘ ol the fact that
the tip ol the rochanter has heen chiseled off, the abductons
recover almost normal strength. No unpleasam sequelae, doe

to the removal ol the strip ol Lascia, develop.

[I. Apbrcrion ContrACTURES AxD PAararysis oF mhe GLUTF

[ e methods of treatment in these cases in order ol |:H-Im
CHee e

oo b enotomy ol adduacton tendons:
s

20 Substitution ol vastus esternus or creclon spinac Lo

pavalvzed clorer (Lanee Kveascher )
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5. Dramsplimtation ol tensor lasciace femoris into fenmn

(l.ewo):

I].il].‘\[ﬂ.‘ll]ﬁillil!l] ol tensor Tasciae temorts mto the s
LCTTOT SUPCHion .w||il|l.‘ ol the thham (Ihcksony;

r

5. Fransplimtation ol tensor Lasciae femoris and erecton

!-|Jit]:lv (Hev Groves).

Tenotomy of the Adductor Tendons for Adductor Con
tracture from Spastee Pavalysis. In the usual case ol spastic
paralysis the hip is somewhat flexed and internally votated
and adduacted, the knee addocted and Hexed and the foot i
cquinus. I both Timbs ave involved, and i cases with amy
degree ol adductor spasm, the patient will cross one leg ove
the other when an attempt 1s made to walk  (scissors gait).
Muscle taining, braces, and stretching have not proven to
be ol value in oreating this type ol contracture at the hip.
The only satislactory treatment is the lengthening ol the
muscles which are responsible for the delormity,

With the patient on the Iracture orthopedic table and the
leg abducted to put the adductors on the stretch, a short
macision. 1 or 2 mches m lenagth, s made over the adductor
lonzus tendon just below the mmguinal fold. The tendon s
exposed, the limger hooked around it and 34 to 1 inch ol 1t
excised. The leg is huorther abducted, and equal amounts ol
the adductors brevis, eracilis and magnus, and even the pee
tineus are removed, as well as any other restraimimg bands ol
tisstue. Some suregeons recommend division and excision ol a
portion ol the obturator nerve at the same time. The Timb 15
pmmobilized in marked abduction in a long plaster-ol-Paris

Niljl'il.

PARALYSIS OF THE GLUTEI

The glutens medius is very hrequently allected ininfantile
pavalysis. "This muscle is one ol the most mimportant stabiliy
ing forces i weighebeaving and in walking. Tts principal

function as 1o hold the |::'|!.iw steady or abduct the |:|t'|‘-.l"~.



PARALYTIC DEFORMITIES 250

when weight s placed on the Tnmh and 1o abduct the himb
when the weight s placed on the opposite Timb. The gant
assoctated with weakness or panalysis ol this muscle s pe
lectly chanacteristic. When the patient bears weight on the
alfected lomb the apposite side ol the pehvis sags and he must
larch o the attected side to maantain his balance, The trea
ment ol this condivion presents one ol the most chitheuh
problems i hip surgery.

Pavalvsis ol the glutens maxinus s not so hrequently
found in mbantile parvalyvsis. When the patient bhears weight
on the atlected side the trunk shibs l|lli: KIv o that side andd
back and the patient huvies to get the other foot in position
for weight-bearing, Appavatus is entively inellective in the
conttol ol these delormites. A number ol operative pro-
cedures have been devised o substitute other muscles o
the paralyzed gluater.

Substibution of Vastus Externus or Foector Spinae for Par-
alvzed Gluter (Lange-Kreuscher Operation).® The vastus ex
ternus 1s used as o substitute for the paralveed gluter. The
orieim ol the vastus externus 1s detached rom the base ol
the ereat trochanter and by a series of sutures is anchored
to the crest ol the thham o assist abduction ol the thigh.

I the vastus externus as parvalveed as well as the gluter,
which 1s olten the case. Lange substitutes the evector spinae
alter Tengthening owith “silk sinew.” by which atachment
wirs made to the lesser trochanter.

T he Latissimus dorst from the sound side can be substinuted
for the smaller aluterf

Transplantation of the Tenwsor Fasciae Femoris into e
Fewmur (Lege’s Operation).) When power o abduct the leg
s heen mmpanred or Tost because ol parvalvsis ol the elutens

medins, Lege tansplants the tensor lasciae lemoris into the

Pe Ot Suvg, poog (g, g,
CWGTRee T 1 DY Dreatment of Dractwres ol the neck of the Temn. Sora.,
Covmere, OMndl, g0 m20. 1ges.
: I"'_"_" 'II. I I |.|||'\FI!.IH[.I:IIHII ol tenesoar boiso e Lo s e Caases ol 1-,1'_1L|;-|||-1|
wlateus medius, fo 40 M. L, Bor oo s, igea,
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lemur. Fhe fascia Euacis exposed by anincision which com-
mences at the anterior superior spine and extends backwanrd
and downward over the great vochanter and lfor about o
mches down the femur, The fascia lata is mcised downwanrd
from the antevior superior spine along the line where i
thins out; this incision is carried to a point g inches below
the great trochanter and then trimsversely backward for 114
inches. 'The hbers ol the vastus externus are now  divided
and the femur exposed about 215 inches below the vo-
chanter. A pertosteal flap as tarmed down and a groove is
made m the bone vinch long, 14 inch wide and deep enough
to penetrate to the marrow, Drill holes are made through the
Lvterval walls of this groove. A suture is ruan throngh the lree
end ol the Tascia Tata and its end passed through these drill
holes and knotted over the fascia lata. The flap ol pertostenm
is replaced and sutured. With 2o degrees ol abduction, i
which the leg is to be held by plaster, there should be maod
erate tension on the lascia.

Transplantation of the Tensor Fascia Femoris into the
Posterior Supevior Spine of the Hinm for Pavalysis of the
Gluter (Dickson). When anterior |m|iutl|u']ili5 has caused
paralysis ol the gluteus maximus and medius, Dickson trans
plants the tensor lasciae lemoris to the posterior superior
spine of the ilinm. Even il this muscle has been affected by
the paralysis, the joint is stabilized. 1T the Tuncton ofb the
muscle 1s meact, he has found an astonishing amouant ol ab-
duction and extension ol the hip possible alter the trans:
plantation.

Diclhson’s Technigue ™ With the patient lyving well over
on the side, the skin mcision s made. This stares at the an-
tevior superior spine and runs posteriorly along the crest ol
the ilinm 1o the posterior superior spine. Anteviovlyv, it is
prolonged downward hrom the anterior superior spine onto

the thigh for a distance ol about lour iches, passing along

" inckson, FoDC Ao operation Tor stabnbiaing pavalvtic hip. J. Bone & feand
SR, 0 0, 12T,
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the inner border ol the tensor Lasciae lemoris (L. The
Jkin and subcutancous Lae ave rellected back, exposing the
Lascia covering the tensor Tasciae Temoris (L, the glutens
mcdins and the aluteus masimus.

I'he tensor Lasciae femoris is next separated  brom the
sartorius and rectus femonis anteviony Tor adistance ol abouat
( or 5 inches, and from the gluteas medius Tor about 5 mches
posteriovhv: care should be taken e this dissection not 1o
interlere with the nevve supply to the muscle. "The nerve to
the tensor Lasciae Temoris, coming rom the superior glureal
nerve, cmerees rom beneath the eluteus medius at about as
lower thivd and passes into the under surlace ol the muscle

I'he tensor fasciae femoris (lata), having been hreed well
down towards the knee, is separated Trom its origin at the
crest ol the thinm by chiselling off a shell ol bone, As Loec
ashell as possible is taken: usually a good substantial piece
about 2 inches long can be secured.

The avophied gluteus medius 1s now carclully Tilved up
and throueh the tunmel thus formed bencath e the severed
msertion ol the tensor basciae Temores (lata) s ]1;i.~..~u:{l, Li)
cmerzge throozh anomcision e the Tasca made at the antertor
border ol the gluteus maximus. This tunmel beneath the
cluteus medins should be made close o its msertion mmto the
arcater trochanter 1o allow the vamsplanted muscle 1o pass
as L posterior]y as possible.

I e thigh s now strongly abducted o allow the msertion
ol the tensor Fascrae Temoris (Lt to pass well posteriorly
and reach the posterior superior spine il possible. Te will al
most mvariably reach this position il the abduction is can-
vied L enough. At this point, a groove is made in the crest
ol the thimm immto which the shell ol the bone adherent 1o the
orvigin ol the tensor Lsciae femones (latag is securely Tastened
with Noo g chivomicized cateut ov silk suture. IFL even with
extreme abducuon, the tensor Tasciae Temoris  (lata) is oo
shovt to veach the posterior superior spine, a strong hand

ol Lascia attached o the crest ol the tliam can be tuomed
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up. and by suturving the tensor 1o this, a loom attachment Tor
the transplinted muscle can be secured. Occasionally, when
unable to bring the muscle as L posterior as was desived. we
have vinsed a ap rom the side ol the thiam below the crest
and avtached the muscle at this poine. Tt s usually only in
the older cases that we have Tound 1t necessary 1o resort o
hixation below and shightly anterior to the posterior superion
spinc.

The postevior edge ol the vransplanted  tensor lasciae
lemoris as then Iy suturved o the under surbace of the
olutens maximus, the sutures throuzgh the eluteus maximus
being placed as e posterior as possible, thus drawing the
transplanted muscle hack and anchorimg i If the muscle has
been displaced as L posterior as it should be, e will, in is
Hnew an\il]'nn. raass over the antertor hall ol the grearer o
chanter.

T he wound 1s closed, all dead spaces being carelully obli
crated, and the limb put up i plaster in extreme abduction.

At the end ol three or lour weeks, the cast is cut down and
datly exercises given. The exercises consist in placing the
patient i a prone position and teaching him o extend the
hip on the pelvis with the thigh abducted. The case as re
moved and the extremity allowed eradually to come down
from the abducted position at the end ol six o cight weeks.
and the patient allowed to use the extvemity.

Transplantation of Fensor Faseira Femoris and Eryectos
Spinae (Hey Groves” Method). ™ ey Groves has adopted a
combimation ol Lege’s and Kreuscher's operations.

“ A longe maciston s made down the outer side ol the thigh
exposing the iliotbial band ol the lascia Lo from the level
ol the trochanter 1o thar ol the omer condvle, The fascial
band s divided just above the knee and solaed from the
cdleep tissues up to the msertion ol the tensol Lasciace lemoris,

[t s taken backwards throueh the tendimous otz of the

fOhles Coremves, FooWL Sommee ot b iones Loy reconstriciive sureery ol i he |1iEl.
Bref. J. Surve, v 86, iges
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vastus externus just below the prommence ol the great tro
chanter. A this stazee the lone mnciston e the thizh s closed
except at the upper pavee Fhe lower part ol the crectonr spinae
muscle v now exposed through a separate verneal imciston.
\bhout hall the thickness of this muoscle s sobated o b
vided rom s oriein at the anele between the thiae cvese aned
sacral spimous processes. A tunmel s made beneath the shin
andd subcatancous tissunes connectime the two wornnds, andd
the thotbial band s dheaown ap o the back. ]JII.”L'II Lense
its endd s brought through the tendon ol the erector spinae,
doubled hack onasell. and sewn by separate stout silk Tiga
tures, the leg beme held in abdaction all the time and puai
up i this position alter the closurve ol the wounds and the
conclusion ol the operation. The new muscle which now
lorms an abductor ol the hip-joine is a digastrie muscle hin
iH'_; the crecton '-|:IIITI-I{' |cr1lllil1j_: s I}H\IK"IIIIJI' hellv, and the
tensor basciae lemors s antevion, whilst the strome Lascra
Lata torms the mtermedine tendon. Acting together the two
components ol this muscle will be a pure abdoctor, whilsi
the anterior belly will also be a Hexor, and the POSLCrIor an

extensor ol the thieh,”

111. Pavarynic Flir axp Kxere Froexios wirnn Kxock-KNEE

In cases showing the triad delormiry, hip Hexion, knee
Heston and knock-knee. Silver and Youne divide the ilio
tibial bhand near the knee. Forbes * extends the idea under
Ilving this procedure by sepavating the hbers ol the Tascia
lata which can be proved o be acting as Hexors of the knee
aned msertme them as a evlimdvical cord o the quadriceps
tendon and the patellas while the Tea and thigh are held in

CS eSO,

"Eonbes, ML T he tenson Lsciae bemovis, . Bo Feremnd Narig, Juls

|| ol ]

l||'_‘r;,
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IV, Pararynic IhistocarioN

(Sce Dislocation ol the Hi]}_ |- 114}

Anthor’s Comment. Fach case ol paralysis ol the ]iiFJ TR
mdimviduaal problem. A carelul |:J1I_'H}:rl'l.'t-li".l' survey ol the
contractures and remaining muscle power usually reveals tha

none ol the above |:|':u'r~:h:|'rn alone s adeqguate to correct

the disabiliey, Te has been my custom to use these Pro edures

as e basis for the modihcations necessary i cach case,
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OSTEOARTHRITIS

STFOARTHRITIS Gothrits delormans) s quite
commonly o monarticular aflecton, lomted 1o the
hip-jomt. In this monarticular torm, the allection s

|:t;L:ii¢.|||x conlmed 1o aduabis, The much nsed svnonvim
“malum o coxae semilis™ s oveally o omsnomer, iasmuch as a
lirge percentage ol cases begin in muaddle lite or carlier,

Males ave much more hrequently allecred than females.

Pariionrocy

[ he affection is chavacterized by destruction and absorp-
tion ol the artucalar cartilage ol the Temoral head, which
becomes ehwmated. polished. and worme-eaten i appearance.
due to disintezration ol the undervivine bone with the Torma
tion ol chondrophytes, which Tater become converted into
ostcophvtes, with marked lipping ol the acetabular margins,
I hese osteophvies may eventually Bl and obliterate the ace-
tabular cavity and |H.'|n|[l the head ol the femur 1o bhecome
dislocated. This Tesion is never suppurative, but is a degen
crative process. Theve is never anv indication ol satislacton
seib-repare, and hixvation and immaobilization tor vears would
be of no avinl m o advanced cases. The temoral head becomes
nearkedy avtened o evlimdyvical in shape at is Hpper aspet,
and the motons of the joint become altered Trom a ball
andsocker action o that ol o hinge joint. This change ol
shape ol the Temoral head from that ol sphere to that ol
cvimder, practcally Tomits motion 1o Hexion and extension:
rotation, abdoction, and adduction become himiced in v
ing degrees up to almost complete absence, This limitation

_':I'-.'."'



Frc, g Advanced osteoarthrivis. Hip has become dislocated  hecanse ol
acetabulum Olling up with bhone,

ETH
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ol motion 1s due o a change ol conlormation ol the joi
andd not soomuach o muscle spasme. althoneh e the more
acute cases muscle spasmomay also be a Lctor e causing
limitation ol motion. This condon ol osteoartheis olten
hecomes engralted upon a lormer healed arthvins ol o o tabe

culous or progenic tvpe,

Sy A PTors AND Diacayosis

Ny ol s, Fhe clinteal manilestations are usually sub

acute, and consist ol nearvaleic pams simulating sciacica, most

acute duving locomotion, and stillness on resuming moyve
ments ol the joint alter a peviod ol vest. The onset ol the
svinptoms s very insidious, as has been imphied. Soflness 1
the joint is tollowed by o slight amount ol pain which gvad
wally imcreases but is experienced on locomotion only, The
pain is more likelv to be velevved to the knee than elsewhere.
It may simulae sciatica i other cases, or be reterred down
the anterior surlace ol the thigh o the knee. Piaan i the
knee mav bhe ol such severny that many cases arve treated Tor
long periods as allections ol the knee-jomt. In other cases,
the pam may be velerved backward 1o the sciatic region,
Limitation ol moton progressively moreases, and move-
ment s olten accompanied by creakimg or arating withim the
joint which is pereeptible o the patient. Late in the discase.
thickenimg about the trochoanter occurs: and the latter s
ustally dhisplaced upward, owing 1o the intvinsic alteration
of the jome. Aside from the shortenine, distontion ol the
allected Timb alwavs takes place i flexion and adduetion,
with evarsion ol the Tecet and s almost mvariably accom
panicd by muscubin atvophy, In the majority ol cases the
Hesion is j st ble only rl]:]iq]lh'l\. ontward, the t!l'j_;ll't* ol rota
tion :nlpliuwilx ol Heston beme i accordance with the
axis ol the newly shaped evlindvical head. The Linp, pain.
and restricted movement i the carlier stages, tozether with
the Bver mmanlestation ol e nilan alvofdiy may canse con

tuston ol thas condion with taubercualous coxitis ol a sub
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acute type. The chimical course varies with the steain and the
amount ol rvitation Trom use put upon the allected joint,
the greater the straim and wvitation brom function the more
rapid is the progress ol the joint lesion. As has been stated,
the motions ol the hip are associated with litde or no muscle
spasm except when joint symptoms become acute.

Diffevential Diagrnosis. Careful scorutiny ol the history,
proper interpretation of the symproms, and physical signs,
together with the xvray picture, should make differentiation
Irom tuberculous coxitis comparatively easv. The svimptom
complex ol this condition s so sharply differentiated from
all other arthritides ol the hip that an absolute diagnosis is
not difhcult (see Chap. VI).

N-ray appearances ol osteoarthritis differ greatly from the
pictures of tuberculous or other tvpes of arthrivis, Contrasted
with the ravetaction and dismtegratnon of tuberculous ar-
thritis, this condition shows marked increase of the densin
ol the elements ol the jomnt from eburnation and the ac-
cumulation ol ostcophytes around the superior, and usually
also the inlerior, margin ol the joint, associated with varving
degrees ol Hattening ol the head.

Summary of Clinical Features. Drielly, the clinical mani
festations ol osteoarthritis  (arthrits deformans) ol the hip
Are:

1. Insidious onset.

2. Symptoms manilested only during locomotion.

3. Motions ol the hip change from those ol a ball-and
socket joint to those ol 4 hinge joint.

(- The axis on movement ol this hinge joint i flexion s
alwavs obliquely outward, and varies in its obliquity 1o the
anteroposterior plane ol the pelvis e dillerent cases.

5. Muscle spasm, on passive maotion, mav be entirely ab
SCIt.

G. Marked contrast ol the x-ray appearance to other condi
tions which simulate it climeally.

7. The Trequency ol trauma as an ctological Tactor.
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ProGNoss

\s to recovery with a functional joint, the prognosis is un
Livorable. Cases that become advanced do not tend towand
recovery, Maltreated cases develop severe Hexton-adduction
deforminy, with incoreasing obstroacuve ankylosis fvom the de
posit of bone within the jomt and around s neeins, but
undortunately actual bonv ankylosis never oceurs, The hip.
therelore, 1s alwavs subject to jomtstraim and paim ol var
iy intensity, s 1o prognosis abter operation, bony ixation

v the author’s arthvodesis n|u'l';|1iHI] rehieves the [J.‘Hit‘lll

brom all pain and gives him a limb in Givorable relationship
to the pelvis (15 degrees flexion, 510 degrees abduction)
aned Turnishes a o very saustactory lanb, even i the case ol
the laboring man. Arthroplasty ollfers a chance Tor mobiliy,
but the dangers of assoctated pam and the Tong convalescence
i old subjects should be borne momand i considerimeg this

o cdure.

TrEATMENT
NON-OPFRATIVE TREATMENT

Occasionally some veliel may be experienced in early cases
by regulation ol the patient’s habits and occupation, or by
local massaze. hiction and manipulation of the joine i ab-
duction and  extension i order 1o prevent contraction,
Phvsiotherapy in the form ol heat and massage is indicated
to- overcome pain. contracture and limitation ol motion. .\
prolonged course ol treatment with thyimus and pitaitan
extracts 1s also mdicated. Oecastonally delormity mav he
counteracted by traction, vest, o veduction under anesthesi
lollowed by o hip splint to ke pressure or riction from
motion ofl the joint, or by a shore plaster-ol-Paris spica,

FHowever, it has long bheen well known that a lairee numbern
ol progressive and advanced cases ol osteomthrics ol the hip.
with the accompanyving deformiry and disability, Tail o e

spond 1o the conventional methods ol systenatic hyvaienie
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rest or brace treatment, e progress toward complete
vaihidism. This class ol cases is met in adult life, and the
length ol time vequired by the treatment heretolore em
ploved canmot bhe satustactortly undertaken by the working
man with a Eunily dependent upon him, the chances Tor an
ultimate recovery bemg extremely remote.

With marked anatomical and pathological changes present,
such as the wearing away ol the femoral head and ace-
tabulum, ehurnation, osteophvtes, and the associated lexion
and adduction delormity, satistactory results can rarely be
anticipated Trom expectant treatment.

OPFERATIVE TREATMENT

Resection of the upper extremidy of the femur (an opera-
tion which I believe has outhived its uselulness) was practiced
by Holla and others with very unsausltactory results. Hofla
was one ol the last o discard complete excision. Forcible
manipulation under ether has produced disastrous results in
both the hypertrophic and the atrophic types. In the hyper-
trophic type, lorcible manipulation ol the parts produces
further hypertrophy in many instances, more pain and ult-
mate deformity by the traumatization ol the joint structures:
and, i the atrophic condition, on account ol osscous rare-
[action, Turvther damaze is likely to occur brom the crushing
ol this rarehed bone. When this disoreanizing condition ol
the hip-joint exists, with its accompanying adduaction and
flexion, with fnm muscular contractures and a progressive
bhony obstructive ankylosis assoctated with pain, with the
thigh in this faulty position, it is best to aimm lor an -
mediate irm ankvylosis by means ol an arthvodesis operation.
The limb is placed in a position ol slight overcorrection to
compensate lor the existing practical shoreening, there being
but little turther actual bone shortening produced by the
::||<*1.1[jun.

Iidva-articular Avthvodesis with Supplementary  Exitra

articular Graft. The production ol survgical ankylosis ol the
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adult hip-jome s indicated Tor the Tollowing conditions: (1)
Mavked paimne: (2 hibrous ankyvlosis Tollowime previous opera
tion, e, or hrome other causes: () ravelaction ol the
femoral head and neck in the adule, with mmevitable ov actoal
crushing ol these sornctures.,

Luthor's Techimgue. Since 1 st veported the technigue
ol arthrodesis Tor arthviis delormans (rgoS)* T have modi
ed the technique in several vespects, prncipally by the acl
dition of cither mura-aroculao or extrasnrncular gralts,

I hie hap jomt s reached by the Smith-Perersen approach.
I'he capsule becomes visible and as mcrsed. X part ol the
osteaphytes abour the acetabulum arve tirned upward with
the solt tissues sudherent o them, sinee 1t is considered ad
visable o preserve as many ol these as Teasible on account
ol their potential |:nt1|.*-]1|f|{l|ui||'_'_ power. With the head ol
the temn o seti, approximately one-thivd ol its upper hemi
sphere s removed with a long osteotome or chisel, o mch
mowidth, i a plane nearly parallel with the long axis ol the
neck of the Temur, With the siome instroment and a strong
curette with a cross-handle, the acetabulum s translormed
o a Hatswlaced vool azainst which the fat survkace ol the
head s hially bhrooneht mmto hom contact by abduction ol the
thich.

Access to the ot s much Lacilivated by o position ol
adduction of the limb, For the purpose ol orvientation. an
assistant is constantly kept in readiness o rotate the lennn
while the operation is in progress. The bone is removed in
such a wav that the Hac pelvie surface s tilted up somewha
mestally i ovder 1o produce a locking of the parts and 1o
prevent any possibilioy ol dislocation rom weighi-heaving,

I the adductor muscles prevent the requived amount ol
abduction. an open division ol these muscles and tendons s
made o permit the Teg 1o he hrought into the desived po

sitton, Fhe acetabulbo and Temorval head surfaces are hroughi

S, T2 BL Narhieites olelenmgims of 1he |Ii|.l i“il'll, |{|:']l|:|l| ol o new e
cion. f. L ML L, naoass

: =
¥ 'r ||'||.
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into contact by simply abducting the thigh, In my 1g1g text
book. the mmtra-articulir mortising operation supplemented
by chip gralts around the periphery ol the joint was de
scribed. However, 1 was occasionally disappointed in the
Fatlure of arthrodesis or a delay in the occurrence ol the
ankvlosis. "This experience plus the vealization that well
mortised massive gralts are more trustworthy induced me to
modily the operation by sliding an inlay eralt from the oute
table ol the 1tham just above and including the rim ol the
acetabulum, downward ito the clelt produced by the split
ting sn sofu ol the trochanter rom above downward and out
ward with a 114 inch osteotome, with a minimum amount ol
periosscous and solt parts separvated. The superior surlace ol
the neck ol the Temur 1s ac the same time reshened by ve-
moving with an osicotome sulhcient bone to make a flat
surbace against which 1s contacted the under surface ol the
thiac aralt.

Since changing the technique in this manner, the carly
fuston obtained and the absence ol Failure to secure ankylosis
have been most gratifving. The comparative experience with

the old mtra-avticular arthrodesis supplemented with chp
arafts as compared with the massive mlay graft bears upon
all such operations perlormed upon any joint or location in
the body: that is. it proves the untrustworthiness ol small
chip eralts as to their osteogenesis and their ability to fuse,
and emphasizes the trustworthiness ol the massive grale well
incorporated by inlay or mortise into the elements ol a joint
to be Tased.

Solt tissues are sutured with contimuous suture ol chromig
cateut No. 1: skin, with continuous suture No. 1 plain cat-
aL.

A double plaster-ol-Paris sprca casl extending o the toes
on the operated side and to the tabercle ol the tibia on the
other side is applied, which remains on for a period ol eight
weeks.

Following the vemoval ol the cast, il roentgenograms and
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}l-h'\\iq,lll cscimation reveal solidd bony Tasiton ol the llii-.
mussaee is stanted and the patient is allowed o hear werzli
as soon s his strength permits, usually ae the end ol hive 1o

seven dhavs.

GESERAL DISCESSION OF ARTHRODESING OPFRATIONS

In ankylosis from suppurative anthyits, tranma ol tuberon
losis. tl the conditions ol the jomt and periinthrite structures
are Lvorable, as well as the age ol the patient, lor Tutare
arthroplasty. T oso plan my arthrodests that conditions are
Lavorable lov an acthroplasty at a Laer date. This 1s pa
ticularly true ol the knee and the hip, both joints heing
Lvorable to arthroplasty, and the Tatter operation bemg ol
arcat advantage to the patent,

At the hipe mstead ol using local bone-gralt material, 1
|IH'|{'I to use tibial cralts so as not to destroy or ill1|:;lil' the
Futire tunction of the trochanteric muscles, which is essential
to the success ol an arthroplasty, And Trom a second stand
point, I doa true exva-orticulior avthrodesis so that the gralis
can castly be removed at the arthrvoplastic procedure and
will not interfere with the execution ol the operation. Fur-
ther, a varving amount ol trochanter ends ave left in place
with the cluteal muscles o which they are inserted, at
tached so that thenr Tunctonal control ol the Temur will be
accentuated, particularly i active abducton of the hip and

weieght-bhearving,

PARTIAL ARTHROPLASTY

In cortiim cases ol osteomrthrivis, particularly those in
vounyg and middle-aged patients in which the arthritis has
come on lollowing an adolescent slipping of the femoral
cpiphysis, a partal avthvoplasty may be done o restore mao
tion.  he mdications tor the chotce ol this procedure are
very delmite, as lollows: (1) The hip st be almost entirels
patnless with no evidence ol active intliommation. the chicl

complimt beme the Tnmitation ol motion. (2) The patient’s
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occupation must allow him o sie a great deal of the time
while at work. (3) The patient must have the mental and
fimancial resources to permit him o go through a long period
ol massage postoperatively,

T he Smith-Petersen masion is used and the capsule 1s
opened widely. With the Targe gouge, used in arthroplasty

ol the hap, the osteophyies surrounding the head ol the lemur
are removed and the head reduced 1o such size that 1t s
able to move lreely throughout its normal ranze of motion,
The articular surkace ol the acetabulum s not disturbed.
The osteophvites sirrounding the rim ol the acetabulum are
not removed unless they block the Tree range ol motion ol
the newly lormed head. The subcutaneous tssues arve closed
in layers with No. 1 chromic catgut and the skin sutured
with No. o plain catgut. A double plaster-of-Paris spica cast
is applied extending to the toes on the operated side and to
the tubercle ol the tbia on the opposite side with the oper-
atedd hip in slight hyperextension, moderate mternal rota-
tion and abduction. At the end ol three weeks the cast is
removed and daily massage and exercise given, The patient
beoins to bear weight alter a week or ten days,

The results of this procedure in a large series ol carefully
selected cases has been most gratilving, The deformity re
miains corrected. Alter four to six weeks ol massage ard exer-
cise a good range ol active, painless motion is secured. NMany
ol these patients are able o resume active sports following
this procedure.
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MISCELLANEOUS CONDITIONS

1. NFOPLASMS
MALIGNANT GROWILTIS
VLLIGNANT growths are very rare in the upper
cnd ol the temuar, Carcinomea, when it occours heve,
is almost alwavs secondany to a primary growth
clsewhere, Sarcome ol the vound-cell vaviery s the usual Torm
ol malignant neoplasm ine this lTocality. Te orviginates in the
periostennm, is very rapid in s growth, and highly malignant.
Ihe tumor as very vascular, alveolated, and olten pulsating,.
Local extension ol the growth takes place carly. Spontancous
fracture of the hip is olten the fivst sign ol the disease.
Clinical Featiwres of Sarvcoemna., Adolescents are the usual
victims. Theve as hrequently a delmite history ol trauma,
Fanly swelling ol the hip-jomt occurs with rapid imcrease ol
s size and Liter ehimination ol motion in the joint, The size
of the jomt is olten enormous, with consequent stretching ol
the overlyving skin. Pain is olten absent or very slight, except
i the case ol pressure or stretching ol nerve trunks, Flasticin
occasionallv cecurs in the timor. Fluctwation, when present,
is an indication ol disoveanization ol the evowth at its centen
and the pressurve ol bree Dlood in its interstices, in which
cvent pulsation ol the timaor hecomes move marked.
Diagnosis. The diagnosis is based on the history ol the
arowth, 1ts outhnes and physical properties. The most e
lable evidence, however, is olleved by the vaav, 1 there s
stll daabt ol the natare ol the lesion, an exploratorny incision

is qustihiable Tor removal of o small picce ol the suspected
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tissue and s microscopical examination. A pulsating sarcoma
15 sometimes mistaken for an ANCUTysI,

Treatment. Unless a positive diagnosis is made and a radi-
cal operation performed belore extension ol the process oc
curs, no treatment is ol any avail. In cases detected carly,
while the growth is limited to the head of the femur, am-
putation or resection ol the hip-joint offers the only hope ol
CLre.

Gordon-Tavlor and Wiles * have performed the “hind-
quarter” amputation in 5 cases with death in 2 of them.
There have been 2o ol these cases reported in the literature
since 1gro with a mortality of jo per cent. They believe it
probable that in the Tuture such an extensive surgical pro-
cedure will be undertaken less and less frequently because
ol the more conservative nradiation therapy now possible.

The amputation mvoelves the entire gluteal mass, the os
mnominatum, and the entive lower extremity, It is per-
formed under general anesthesia supplemented by spinal
block., The masion 1s made along the crest o the antero
superior spine. thence downward and inward 114 inches

below Poupart's ligament toward the middle ol the origin
ol the abductor brevis. Poupart’s ligament is divided ac cach
end and the spermatic cord retracted downward. The rectus
abdominis muscle is then cut from its insertion on the pubi
crest, the fnlhix denuded on both sides, and the svinphysis
cdhivided. Next, a skin mciston s made rom the center ol the
iliac crest to the eluteal fold and along this told to meet the
lower mesial end of the st meiston. The tlinm s sawed
through imto the sciatic notch, "The mmominate bone and
lower extremity can then be drawn awav brom the Fu.-lxi:
peritoncum.  Fhe psoas muse le is sectioned above the pelvic
brim, and all other muscles atached o the disenegaged os
mnominatum e divided near the bone. After hemostasis

and injection ol nerve tranks, the vemams ol the muscles are

" Gordon- Fanlor, Gooaod Wiles, 1 Taterimnomino-abdominal (hind-quarier)
amputation, Faternat. Hsi. Serg., Gz 370, 1955,
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sutured o reinforee the pevitonemn andd the sk thaps e
suttred. Blood transtusions should alwavs bhe civen.

CAYSTs OF THE UPPPER EXD OF THE FEMUR

Casts ol the npper end ol the lemuar ave usually ol the
nature ol a soliedd mass ol tssue i which the ovsts are em
hedded. Casts ol that portion ol the Temue enteving into the
lommation ol the hip joint  (the head and neck) have been
rom time to time recovded i the heevatare.

Clindcal History, Fracture is a very commaon sympton, olten
the mirtal sien ol the malady, Fracture s sometnmes incom
plete. There is frequently good union alter Iracture through
a ovst, thoueh bendimg and swelling ol the bone at ais sie
nay occur. possiblvoon account of the mcereased Tormation
ol ibrous or ibrocartlagimouns tissue. Simple cvsts are usually
cncountered im voung children, while the evsuc formation in
solidd masses ol fibrous or other tissue mav occur at any age.

In some mstances the clintcal course vesembles that ol an
ostcoarthritis ol the hip. begmning with vague discomlort in
the jomt which aradually bhecomes worse and is followed by
hinntation ol motion.

N-ray Appearances. I the ovst has canused considerable ex
pansion ol bone, the v picture is chanacteristic. X shell ol
cortical hone s seen surrounding the tumor except where
bracture ocours, Hothas covtcal shell of bone 1s absent at ans

point. 1t should make one unpit'ium ol sarcoma. The cvst

is centrally placed, and there is absence ol periosteal thick
ciimg and ol sclevosis ol the surrounding bone. In other cases
there is pracucilly no expansion ol bone, the only abnormal
iy i the vaay picture being the unilorm density ol the
bone, the cortical portion not heing shaply delineated as i
normal bone. Trabeculae subdividing the translucent area
are ol conmmon occurrence,

Diflervential Diagnosis, St fle Dravematic fracture can be
climminated by the vaav hindines,
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Saveowia of the Jemr. The chimical hastory as shorter i
sarcomia, and the central position ol the eysts, the integrity
ol the cortical shell, and the absence ol periosteal changes in
the vay appearance ol cystic discase will permit ol ready
chifferentiation.

Pathology. Flmslie divides these evstic conditions ol the
upper end ol the Temur mto two types, vz

1o Sengle eyst, Tound almost exclusively in voung children,
and resembling cysts ol the upper end ol the femur both

clinmcally and pathologically. Trs walls consist ol hbrous tissue
i various stazes ol oreanization, cartilaze, bone  (under-
coing both deposit and absorption), and blood clots,

2. Mass of new growih containing one or morve cyvsts, and
occurring at all ages. The solid mass contains cartilage (hy-
aline or hibrous). spiculae ol bone (in various stages ol de
posit and absorption). hibrous tissue ol all sorts and in all
stages ol development, including myxomatous degencration,
the entive pathological picture being very complex.

One of the varieties of multple cyst ol rare occurrence is
the eclinococens cvst. Very lew echinococeus oyvsts ol bone
are recovded i the hteratwre, although they arve relatively
common in the viscera, particularly the hiver. The author, a
few vears ago, encountered one ol these echimococcns evsts
of the head ol the Temur in a patient from New Zealand
upon whom he operated.

Treatment. X cyst of the upper end ol the femur with de
ceneration and destruction ol the head, or head and neck,
ol the Temur presents aomore lormidable problem than when
the discase is extra-articular, In the Latter instance, a tibial
bhone gralt has been successtully emploved o span the deleat
remaining alter the vemoval of the ovst, The gralu is inlaid
with one end mto the lower Tracment and the other end
contacted o the acetabulbae caviey, 11 destrouction ol the
acetabulom s sullicient to warrant mmmobihization, then the
oralt 1s mortised into the pelvis at a point above the ace

tabulum as well as mbad o the uppel cied of the Temur.
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e Limb should be hised mea Tong plaster sprea e shighi
abduction Tor ten or twelve weeks: Inomstances whoere the
Jalt ol the temur has become nenkedly bhowed becanse ol
the viclding ol the weakened portion ol the temur, the authon
lias conrected the detormity by o canetlovm osteotomy (b
means ol his motor saw and an osteotome) aned has then
Laied o strong tibial evalt thvough the ovsue aveas T the bow
delormity s not too oreal to leave, Tarthe El'll:lf_’.l'll."'x.'\liilll ol the
bendimge can be prevented by inlaving o tibial grale (sione
technique as when bone s broken) thhroueh the weakened

A1,

. Osrrocnoxprits Drroryians Juvesias

(lLeoo-Calve-1Perthes” hascase)

=

Definition. Ostcochondritis deformans juventhis s a de
lovming allection ol the temoral head vesulting frome a dis
turbance ol growth ol the epiphyscal carvtilage.

Friology, A detmite history ol trama ol greater or less

severity precedes a o majority ol the cases. Hoflman * sum
marizes the vartous opinions as to the exact ctiological Facton
responsible fov this condition and comes to the conclusion

that the delormity as due o dehicient bloodd '~;ll|:r|||'-. o the

cpiphysis and that weight-bearing or trauma have no con-
nection,

WL the ereater number ol cases ocours in males. The
commoncest age ol incidence s the second quinguennium.
Fhe discase is abmost mvaviably wmilacerall Te makes s ap
pearance without special winning imcan individuoal inap
pavently cood health and an those ree lrome tuberculous.
svphihiie or other mlections,

Pathology. The essential lesion s a peculiar atrophy ol
the upper epiphysis ol the femun, consequent upon destru
tion ol the subchondral bony substance of the Temoral head,

I here ae practically no data existing as to the gross or micro

. II||”|||.||| I{ IIIIlI'I'l'-I'|| ]l‘-u;'1|:|l|-t||r|1'||_||||;|\.|'-, II"""'“'“""".'Ii"' i“‘-llfli“"\
Frdernal. ATl Suvg By 550, g8,
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scopic appearance ol the discased portion ol the femur,
Perthes, ™ m his oviginal commmunication described the patho
locical change as an overegrowth of abnormal cartlage ex
tending down mto Eurly normal bone. Lege, in his original
observation on the condition, concluded that the pathological
chamges o the epiphysis and femoral neck were due 1o in
terference with the blood-supply as a result ol trauma ol the
cpiphyseal line.

X-ray Appearances. Therve is an nvegular dehciency of lime
salts i the epiphysis, causing a laminated appearance. Ir
regular atrophy ol the neck just helow the epiphysis is ap-
parent. This atrophy, with absorption, reduces the epiplivsis
eventually to a few sezments ol bone which become com
pressed as a result of pressure by the superimposed body
weight. Shortening of the atrophied neck takes place from
the strain put upon it by the bodv-weight. During recovery
from this pathological condition, calcium salts are again de
posited m the head, which becomes lattened out agamst the
acetabulum as the "mushroom™ type ol head. while the neck
is thick and short.

Clinieal Features. Clandication in a previously  healthy
child 1s the hst symptom. "There is hesitaney in standing on
the alfected limb, and the child walks with a shight larch

(i a manner somewhat hike the cae ol amilateral congenial
dislocation) and tires casily. This phenomenon depends upon
one or all ol several factors, mcluding methcieney ol the
pelvitrochanteric muscle group, clevation ol the great tro
chanter, lmitation ol abduction, or shoveening ol the leo,
The limp varies i amount, and. whether or not treatment
is attempted, it continues a variable number ol months or
vears, when it disappears and recovery ocours with very shight
derangement ol the joint Tunction.

Shortenig ol the leg ocours as the vesult ol atrophy ol the

femoral neck and {'||'LF:|1'_~.-.E!-., Pain s slicht or entively aby

Pevihes, G, Uleher Osteochondvitis  deloroams quvewlis. Peefand!. d
dlendsecl, Guesedbaele, f, Cliare, g2, . 20 0 e, g,
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sent. Exageerated movements at the hipjoint e accon
panicd by pain ol shzhe degrees Nooevidence of mlection
can be obtuned, althouzgh some authors bhehieve the cond
tion to be dependent upon o low-grade Tocalized henatog
cnous infection: while others, as Leze, helieve the local
lection to be merely an accidental Factorv. Segld mensenlar
alvoply accompamies the condivion. A bductiion and exterinl
rotation are greatly limuted. Flexion at the hip s normal,
I'he trochanter major as ppowminent,

Diffevential Diagnosis. Ostecochondrits deformans juvenilis
must be distinguished from epiphyseal and acetabulin tabe
culosis, coxa vara, polvarticular rhenmatism, juvenile de
forming atheitis ol the hip, and osteomyvelitis ol the hip.

From fubercndows coxitis, differentiation is casy except in
the very carvly cases ol Perthes™ disease.

Foatra-wrtrcnwdwry Tubercwlosys  (Tuberculous Coxa Vara):
Lameness ocowrme i the mormimg alter a omght's rest s
one of the hiest svimptoms, with limitaton ol Hexion, rota-
tion. and abducton: pain is defmitely localized in the joint;
swellime as usually absent. Difterentiation s made by the
presence ol muscle spasm and the other classical signs ol
tuberculous hip discase, and the diagnosis can always be con-
Irmed by voray examimation,

Infaniile Coxa arva: Both this and Perthes' disease are ac
companted by limp. elevation ol the great trochanter, lmita-
tion ol abduction and mternal rotation, and absence of pam:
but shortening of the Tomb and clevation ol the areal
trochanter are alwavs move marked i coxa vara. An y-rmay
exambation is conclusive. In congenital coxa vara the signs
are positive. Inovachitic coxa vara, other rvachitie stignata
will e i establishing the diagnosis,

lewte o Cloowie rvtiendlar Rivenwmatism™: "The onset
with Tever as different brom that ol Pevithes’ discase: lihewise
the accompanving emaciation and the veliel allorded Dy
saliovives and other antchenmatie drags may be character-

istic ol “rhewmansm,”
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Osteomyelitos of the Hip: 10 the inlection is acute, no con-
luston 1s hikely, 11 the ostcomyelitis 1s extra-articular or
chvome, the absence ol the climcal signs ol Perthes’ disease
and the xay appearances will permit diflerentiation to be
readily made.

Juwoenidle Deforming Avthoitis: The dithculty in diagnosis
arises Irom the fact that a great many cases ol this allection
are encountered m childven under twelve vears ol aze having
all the Teatures ol Pevthes” disease. Pomits ol dillerentiation
are crepitus, stifllness on movement, acute pain, such lame-
ness as to prohibic walking (on account ol stillness and pain),
and the xvay appearances. The latter show the head to be
thickened, Hattened on its upper surlace, ivregular, and al-
most plate-like, and with the presence ol osteophytes,

Treatment. In accordance with the conlusion as to the
ctiology ol this condition there are wide dillerences ol opin-
ion regarding the proper method ol treatment. Danforth *
and DBratlstord. 4 believing that the chanzes in the head and
neck are due to crushing caused by weight-bearing, recom-
mend rest until all evidences of bony change are gone. i
the present time the majority ol observers believe that the
deformity is due to a lack ol adequate blood-supply to the
epiphysis. Bozan | recommends conveying a fresh blood-
supply to the epiphysis by means of multiple drill holes
through the trochanter and neck. It has been my practice. in
the cases with marked deformity, to place an autogenous
bone peg through the neck and head by the same method
used for intracapsular hracture ol the neck ol the Temur,

The more mild cases are protected Trom weteht-bearing,
for a Tew weeks until all muscle spasm is gone, alter which
they are permitted to resume cautious weight-bearing. "These
cases are examined each week and il there is any evidence ol

*Uvanforih, ML oS The ceeatment ol Lese-Calve-Perthes’ tlisease withom
weieht-beaving, J. Bowe & foint Surg., o 56, 1094.

F Beailstord, |, Fo Osteochondyitis, Pafernal, Disto Surg., b 50, 1945,
CBosan, F. oA new treatment ol intracapsular factures of the neck of the

lemr and Calvé-Leso-Perthes’ disease., J. Bowe & Jomd Surg., v bR, 952,
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muscle spasme then actvioes e vestricted. Massaze scems
o hanve a bonvorable effect and shovten the period ol con

vilescenoe,

a. Sxvarmse Hhie

Iutva-articular Ty pe In children, the term snapping, hip
is applicd o shight displacement ol the head ol the Tennn
over the superior or upper border ol the acetabulum when
the thighs arve sharply Hexed and adducted. This mtra-artcn
L tvpe s much less common than the extra articular type.
Fase ol displacement as increased by habie, and s beste pre
vented by a bandage abou the hip to prevent Hexion,

Extra-articudar Ty pe. Both in adults and children snapping
hip ol the exva-articular tvpe is encountered i cases ol anth-
ritts or ol elfuston mto the bursa between the sluteus maxs
mus s the femre: or, again. 1t is doe o hriction between
the anterior nangim ol the gluteus maximus and the trochan-
ter, or between some other tendon or Tascial band and some
bony prominence. The x-ray should always be emploved o
exclude such conditions as osteoma or osteochondritis, With
the lee Hlexed at the knee, imternal rotation causes a tendency
for the attachment of the gluteus maximus to spring back-
ward on the trochanter. These cases are rarvely of any clinical
pmportance, and usually requive no treatment. Wherve the
altection is especially annoving or is produced by an osteoma,
the latter should be chiselled away and a free or pedicled
Fascial Fat gralt mterposed hetween its site and the “snap-

ping tendon or muascle.

|- Hystericar. Hip

Mention must be made ol this newropathic affection ol the
bip masmuch as i as brequently mistaken for tuberculous
coxttis, the svmptoms and signs ol which can be closely siimu-
Lived by the hvsterical patient. "The signs most perfectly
mimicked e Bimeness, flexion ol the joint, Tateral devia
tion ol the spine. lovdosis, Hattening ol the hip, aned acdd g
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tion and apparent shortening ol the lee. Detection of the
subterfuge may best be accomplished by flexing the normal
leg Tovcibly at the hip: il the knee can then be hrought down
on the abdomen without raising the suspected limb from the
examining  table, tuberculous coxitis can be  eliminated.
Other evidences ol hysteria can usually be obtained from the
personal history and by careful examination and scorutiny ol
the subject. Roentgenography and examination under anes-
thesta will remove all Tuvther doubt,

5. HeExtorHiniac Iisease

Children and adolescents ol hemophiliac tendencies occa-
sionally suller spontancous hemorrhage mto the joints,

Pathologieally, Tollowing repeated hemorrhages, the syn-
ovial membrane becomes thickened and reddish brown; de
cenceration and varelaction ol the cartilages occur, resulting
i irregular weakening of these structures, and intra-articulan
adhesions lorm.,

Clinieally, the onset is with pain. swelling, and distention
ol the capsule. Reflex musculin contraction causes temporary
deformity ol position: the knee, the commonest situation,
bhecomes Hexed., Recurrence 1s usual.

Diflerential diagnosis must be made Trom tuberculous
and syphilitic arthrvitis; this 1s usually done by the Eunily
history (sce Chap. V).

Treatment. Prophylactic protection ol the joints from
trawma and strain should be carried out. Operative inter-

fevence 1s not mdicated.

For combating the hemophiliae tendeney, calcium chlo
ricle 1s ol less value than Tresh anomal sevum or homan serum

civen i the form of small whole hlood translusions,

. Procosinia

Phocomelia s a congenttal absence ol the lemur or ais

proximal portion. Nootreatment has proven satisbactory m
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these cases. A oartihicial leg oflers the best solution to this

most dutheuld }H[lhit']tl.

— INTrArEIVIC PROTRUSION OF 1HE ACETABULUNM

Ihere may be a non-traumatic, chvonic, progressive arth
vitis of the hip-joint with intrapelvie protrusion ol the acetab
ulum and head ol the femur * (Oto pelvis: arthrokotady
asis). The cuology s unknown

['he chiel complaint i the average case is a slowly pro
gressing paintul coxits which has been present for months
o vears.” When the deformiuy as cvear and the condition has
been present tor a long time. all movements ol the hip e
restricted,

Faven o carly cases the diagnosis may be made by roent
cen-ray - examination.  The protrusion ol the acetabulum
varies lrom a lew millimeters to j or 5 cm. As the acetab
ulum migrates, v inclines upward, inward and forward, so
that it may project above the ramus ol the pubic bone and
extend toward the obturator lossa,

\s it extends into the pelvis, a low-grade osteoplastic pro-
coss is initiated and the vielding joint s splinted by the
lormation ol a dense wall on the mner aspect ol the acetab

1ar
gins ol the acetabulum project outward over the neck ol

ulum pavallel with its projectng margin, The externa

the fermur as mrvegular servated vesatative lormations.

[n the tvpical deformiy the imtegrity of the femoral head
is naantamed. As the head ol the femur is submerged within
the acetabulum the trochanters approach the lateval margins
ol the pelvis and mchine posteriorlyv. The greater trochanter

mmpinges on the Literal margins ol the ilinm in the region

of the acetabular shell, and the lesser trochante ;l]}|n'n;u'fu'.-

* Pomerane, M. M |||Il.|Fu'|".i| prectrosion ol the acetbaolom (o |-r|'|.im..
Friteernnt., . SHrge,, oo 157 M.

Fary, v Arthroplases ol the Bip joint, | Bone & foint Sure., g s, gme,
PRecd, oS0 A case of anlookoadvsis ol he ']iEI iql—inl /

Mg, ans Bom, e

finne o Jeavnf
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the ischium. "This explains why the femur cannot be rotated
outward or backward,

In cases wherve the submerged hip-joint remains reason-
ably intact, pain can be relieved and motion largely restored
by radical removal of the impinging bone about the vim ol
the acetabulum. In the more advanced cases with severe prain
on weight-bearing, arthrodesis is the most satislactory treat
ment.

Overgaard * reports another type ol protrusion ol the
acetabulum which he calls juvenile osteoasthenic protrusion.
This condition develops ac the age ol puberty in girls in
the absence ol signs ol arthritie or traumatic changes in the
hip-joint, probably as the result ol weakness of the bone
tissue. The treatment consists ol cnarded weighe-bearing as
lon

12 as there are any signs ol progression ol the lesion,

8. Coxa Macxa

Ferauson and Howard + have deseribed a condition char-
acterized by enlargement ol the lemoral head and neck in
children. They suguested that the cause ol this enlargement
is a disturbance ol circulation produced by sclerotic changes
in the solt tissues about the femoral neck lollowing inlec-
tious arthritis. There was a gradual onset ol pain and limp
in all cases. Examimation showed a varied amount of limi-
tation ol motion in different cases, each motion ol the hip
being subject to limitation. Tenderness, spasm and pain on
motion are present m all cases. "The treatment consists ol re-
moval ol foct ol infection and rest ol the hip as long as theve
is muscle spasm. Delormities must be prevented by a plaster
of-Parvis spica cast. Il alter all the acute signs have disap
peared, motion is Limited, manipulation or arthroplasty musi
be done.

* Overgaard, ke Ouo’s discase and other Torms ol protrusio acetabulic o
feriad. Abst, Surg., Ga: 370, 1945,

F Ferguson, H B oand Howard, M. B, Coxa magma: a condition of the hap
related 1o coxa plana, Jo oL ML AL nog 828, 01985.
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unilateral, zod
Cloanitis, 285
tuhberculows, 2, oy, 28, 28
Corinolin Lo |r|.'|-lrl of Paris dressinge,
i, Ix
Cunetlorm osteotonny, 24t
Cast: echinococcus, 258

ol upper cnd ol temur, 255
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Pyeath, Seer anfves Maonaliny.
[ wavinn r||.||1i|p|||.1lltlll'~ i toed b e

aol eleslisesainantn, pez
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cotecmital dislociton, 56
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wononrheal aviheitis, 157
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Al

newrotrophne atheims, g
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tiibwreulons disease, 150
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Differential diagnosis: congenital
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cvsts ol e, 257
hemophiline disease, a8y
osteoartbinvites, o=
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— tubcramlous hip disease, 15
Diphinheria, 1. 18
Dislocation, congenital, 1. =, 57
155 150
..I'i'illl'”['ﬁ Ticoim |I'l!lil|i‘-|.lll ]1i.llli|1ll
Lvnons, rie
acetabulum in, 58, 5
alter-treatment. oy
ationalios coexisting, By
Plucation opeition lor, 1o
Balateral, Bo, 8. 86, ol
m childien ol
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Bive Lo sIs visis,

ol two o thiee sears, g3
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Dislocation, congenital: classihica
Lo ol cases,
clinical Teatures, By
closed vedoetion, g rog
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Colonna’s operation lor, 128

comphications i reduction ol iz
in.

COrrec o

anl coxa v, 29
defimition, 57

delormiuy ., 26

diaenosis, 86
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12ty

dilferential dizenosis,
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cliolosy, 5
extent, &y

Galloway reduction wechnigue,
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Hep, Ujis

Gill's operation Tor, r2q, 12
heveditary Lactor, 85
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povnrnaaslsi bzt oo |u'li:|i.| i,
My, 115, 121,
incidence, 57
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— obwtacles 1o reduction, o
-open reduction, g3, gy,

— pathological anmatomy,

— predislocation, o
S PrOSnOsis, o

- Punti’s operation, 12

vertent oy ol vedluotiom, poe

septic disease resembling, igh

shell operations Tor, 117, 119
Swelt's technigue Tor, 141
timne For reduction, g

— treatment of, age Bctor in, ge,
non-paimntul cises, g
— unilateral, Bi, 8y, 86, g7,

viarieles, 5
I¥eslosesan posey boostmn ostooamselings,

Dislocation, paralytic, 1 jo-1 3. 26
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imedsilization in,
- kevstone gralt technigue, 1o
NiTal IIJJl‘I:IliHI‘I for, 19

I ¥uslovezat penrn,
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venital, ditferentiation of, Sy

Dislocation, traumatic, 133 1o
anterior, 1499, 135, 193

Bigelows method of redoaction, 137
closed veduction ol g7

dliieEnosis, 1

U[i"

1oz,

o

Dislocation, traumatic: inumaohili
IO D, 159, 194
i ilence, 153
mechanism, 144
apen reduction of, 158

— patholowy, 155

— posterior, 15, 156, 18

S ROUnOsis, 1
[y s, 198

Dixon approach, g

Doven reamer, 124

Dressings, 7. 52

— in extra-articular arthrodesis, 175

— lollowmyg Albee reconstruction op-
craton, by

—{hr, 26, 1

— in osteomyelitis. 1
plaster-of-Paris, 15-22

— — application of, 2o

— —in closed reduction of disloca
Ligmn, woz

— — in dislocation, 123

— — method of preparing, 16

— — removal of, 21

— = requirements of, 18

— = saturation of, 19

— — sloring, 173

— — trachion straps ncorporated i,
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— — in mbercalons discase. 1Ga, 16,
|liL_ 175
- vitrnishing, =1

Dwvill, moor, jo

IMspitwitary (ype, coxa vaa in, 243

Echinococcus cvst, 273

Electrically driven tools, 6, 810, qo

Empvema articuli, 186

Fodoorine  disturbanees el cosa
vara, 24%

Epiphyseal coxa wara, =z). 2o
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— ciause, 242

— SVIpLems, 244

-treatment, 7. 148

Epiphyseal Tracture, 156

Epriphysis, femoral, in congenital dis-
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congenital dislocation, 8
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Etiology: coxa valga, 252
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e
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i
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cpiphyseal. 156
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fresh, -8
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montality in, 4y
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Fractures, of neck of femur: open
ves closedd vedietion, gy
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wnneeieed, Wl ol g lawr,
LETT] “T
Brostve il | reie L1II{'I.I|ilIIl [ivi,
My
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— — pathology, 58
treatment, 5H-s5

- werght-hearimg in, 5

- Whitman reconstructon op
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- = weight-bearing in, g9
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et ol

- banst rochsmitenr o, i)
Furuneles, 15

Conit, 85, 86, 153, 22q

Coatl lovmsnn techngue ol open redue
tiem o dislocation, 1y

Comt's osteatomy, 1y

Cocnin recurvatonm, 4

GCill's operations, 124, 12y

Gluten, paralyvsis of, 255 269

Gonorrhea, 15

Coonmvorrhesnl avehinanis, (56 ==

Coale: bone, See Bone aralt,
extrasarticular, and invea-aticalar

ostecanrthritis, 270

Cooves, Hev, operation L praalyvsis

arthromlesis in

ol clitten, ot
Coowing pains, 175
Flss prrocedure in tubercnlosis, 15
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Hehotherapy, 1
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Hemophilie disease, o8y

Hoemorrhage, survgical, gqo

Hevedicny Bcwor ane congeenital dislo
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Hevor Tronn mamipubations inredi
Phornn ool alislowntiom, 11z
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neck ol femur, g
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Hip joint: anatomy, ag-24

- Il-l.llllh\ '\I.“nhl;_:ilill |{,'1l”hl,'r||l."'“["-., =
characier, 1
dlisecases ol See nmames ol variowus
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History: i congenmital dislocation, 57

— I €ysls, 277

— in tuberculouns discase, 152

Hyvdrops articuli, 186

Hysterical hip, 285

[chor pocket in tuberculosis, 145, 150,
Bl

ivm: bone graft from, 1577, 138, 182,
1Hg, 208

— osteomyelitis of, 18g

Immobilization. See also Diressing.
in congenital dislocation, g6, 1o,
100, 115, 121, 125, 1248

— I COXa Vari, 232, 233, 250

— in cvsis of lemuor, 278

— in gonorrheal arthricis, 188

— in osteoarthritis, 252

— in paralvtic dislocation, 142

—in tranmatic dislocation, 183, 159

Inanition, 249

Incidence:
i

— traumatic dislocation, 133

— tuberculous disease, 1.9

Incision. See Surgical approach.

Infamile paralysis, 258

— coxa valza (rom, 255

Infection, control of, 25

Inlections arthritis, 185

Inflammation, phlegmonous, 136

Injury. See “Trauma.

Instruments, g. See also Tools,

Lrradiation in sarcoma, 256

Ivory pegs in fractuares, 47

congenital  dislocation,

Jones: gralt, 71
— operation, 5
— saw, 295

Kahn test, 1gg

Kevstone bone graft in paralviic dis-
lacation, 1o

Kirschner: method ol traction, 115

— wire, 38, 39, 51

— e [ixzition ol
[emuar, 5658

ractured  neck  of
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knee Hlesion, paralveed, 2tig

kunee-joint discase, 155

kuock-knee, g, aha

kocher approach, 28

krida's method of reducing disloc
Ligeny, nisdd

Linmeness: in coxa vira, 28

— i tuberculons disease, byl s
Landmarks, surgical, 23-2

Lane bone elevator, 6

1.2

Lange-kreuscher operation for paral
vais ol gluted, 25y, 262

s position, 102

angenbeck approach, 2x, Gy

angenbeck-hocher approach, 2q
idbetter method of  closed
tion, g, 51-5

BT CROSSING 11 COXQ Var, 220
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recline-

shortening  in tlislocn

lion, 53

congenilal

— — in ostenchondritis, 250
Lege-Calvé-Perthes’ discase, 27q
operation Loy
slutei, 25g, 2z

Legg's pavialvsis ol

Lesions requiring avthrotomy, 25

Ligaments of hip joint, 2g, 24

Ligamentum teres, 2|
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— in congenital dislocation, 82

Linear ostcotomy, 2 o

Lowdosis in coneenital dislocation, 8a,
#i

Lorenz bilurcation operation, 150

Magool  treatment ol osteomvelins,
15

Massage. See also Phyvsical therapy.
of adductors durving redoction of
dislocation, gy

Mevers opevation for abduction-flex
IOH COnrcLures, =55, 250

Measuremenis in tuberculons disease,
L0

Mechanies ol FIi[J Jorinnd, o)

Meningins, tabervenlons, 155

treatment ol coxa

Merveurial VT,

213
we mail, 7. 30
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anl anthreolesis, 210
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uluii'tliulu iy, 5%
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canses of, 7

Oher approach. g0
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ey Loeval aepproach, s
CHVier-Mikalics incision, s
Opcrative treatment, See Reduction,
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Osteoarthritis, 206527
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diagnosis, 267
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opeilive treatinent, 250 .
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Osteoarthritis: pnosnosis, 2l
rescetion ol upper extremiy ol
lemur, 250
suonppeasnns, 2y
VLY G pearaneee, ol

Osteochondritis deformans juve-
nilis, 279-284
Ilillil .II |l'i|.||t|1"\. L."HII
ditlevential diaenosis, 250
criology, 27g
frcatment, ==z
LN B ililf.ll'-ll-l"[l', ::HIF

Chsteomma i, zog

Osteomyelitis, 13}, 1588
aue incudence, g
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— el coxa vira, 227
cid results i, 17
ol i, 18y

— remadeling hip joing in, g6

— Lreatment, 141

Gsteophytes in osteoanthritis, z26s

Osteoporosis, senile, 227

Osteotomy: circular, 2449-2906

— — modihication of, 234

— I CONa var, 233

- cuneiform, 2306

— Gaanl’s, 1y
Hibhs', 151

— linear, 230

Ouo pelvis, 285

Pain: in ostcoarthiitis, 26
in osteochondritis, 250
— mCTisT, ]1!‘\‘\ IPI. |l'l.
— in tuberculows disease, 146
Paviathneviaseline treatment of osieo
mvelitis, gz
Paralysis: complete, of hip muscles,
15
— crural, vre
ol gluten, 2nB-2iig
il ||.i|: amdd koee Nexion, 2153
ram nerve taptare in reduction ol
dhisloction, 11z
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Pathology: cvsts of Temur, 278
— osleoarthivitis, 20n

-osteochondrvins deformans jove-
nilis, 254

— trnmmatic dislocation, 145

— tuberculous disease, 1

~unumited  ractres ol neck ol

lemur, 53
I'ew, Iyeanne vralt, See o el
Pelvic  cavily,
femur, S
Pelvic discase, 156
Pelvis, e congenital dislocation, 81
Periarticular disease, 155
Permephiins, 155
Perthes’ disease, g4, 259, 281, 282
Phage. See Bacteriophage.
Phelps: brace, 152, 158, 159
Lraction ||i]| hl}“l||. i, 1z, 169
Phlegmons. 195
Phlegmonous inflimmtion, 156G
Phocomelia, 28

|u'l1l'l1 ation ol Iy

Physical signs i tuberculous disease,
(W s

Physical thevapy, 67, 1o, b, 121,
128, 150, 185, 204, 20q

Flaster-of-Paris, 15

- dressings. See Diessings.
impregnation of crinolin bandage
with, 16, 18
strengtheners, 17, 2o
technique, 5, 18

Plimpron splint, 163

Pocomonia, 154

Poliomvelitis: antevior, 85, 154
paralysis ol, 5y

Postoperative care, 57, 121, 125, 1328,
155

Postoperative check in hractures, 50

Powt’s disease, Go, 89, 144, 155

Preoperative  treatment,  z25-26, i,

15
Prognosis: ankylosis, zog
congenital dislocation, go
vonorrheal avthritis, 185
osteoart bivitis, Eﬁl_;
= tranmatic dislocation, 149
tuberenlons discase, 157
Praphylasis: ankylosis, 2o
Pseudoarthrosis in ununied facone,

5 o
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Putii’s method of redoction of dislo-
Callagan, I 20

Pyemia, 244

Pyogenic arthrits, 188

Rainey splint, 2z
Reconstruction operation for un-
united fracture: Albee, Gotig
Whitman, G5 -ty
Wedlislooat o, 1l
Reduction: of coxa wvara, closed,
LT
open, 48
of dislocation, closed, gyt 147
|5-i;_1r|uh s el bvew] 195
- Colonna's operation, 123
- EINCvers of, g
— = open, g3, 94, L2155 158
— —results ol, e
— — retention of, 102
fractures, Anderson method, 55
- osed, abdoction method, §5:50
method of Leadbeter, 5154
GpRen Vs, Closed, a9
of paralytic dislocation, closed,
(NTE
— of traumatic dislocation, closed,
137
— O, 1N
Rheumatisim, 155
articular, ax
I hewumaiond avthoemis, 18y
Rickews, 2ab, 227, o949
Roentgenography, See N,

Sacroilae disease, 1506

Saline solution i bone-gralt opera
Ligonn, 44

Sarcodna, 275

ol lemur, 275
o, Lwiinn, 1]
Sciatic nerve i traanieie dislocation,
145
Sciatic paralysis, nz
S, '.:l'l';
Sercews, hone-eealt,
waonnl, 7
SCLTYY, 155, 2%
seclat o, |:It‘uFu'I.lliH'. 25
Septicemia, 23
weneralizaad, in osteonvelivis, 1yl
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pivc it pons Loy, Il
resthts ol 120
Slhortening ol e, =8, pus
Shin folds o thizgh e congenial dis
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Kames, oo
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Surgical approach, =26-7
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2407

SUBJECTS
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cova valea Trom, 259
vosa v brom, gobh, sos
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Fvevwdelentmn e sun, by,
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Prochamerie cona v, 2o oage

Pobrerculimis: extaartionulinr, o8
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Fubervculosis: miliany, 155
- pulmomany, 157
Fubercnlous  coxitis, 291,
E
Tuberculous disease of hip: agc
incidence, 1
ambubatery treatment, b
arthrvoplasiy in, 2o
author’s technigue of extra-nticu-
v ot hvowdesis iy, 168
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treatment of, ahe
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diaenosis, 152
- — dillerential, 154
ctiology, 1y
agencral reatment, 157
- history, 152
- incidence, 144
— indications lor operation, 1y
leading 1o coxa vara, 227
— local treatment, 158-162

morbid anatoamy, 1
— aperative treatment, 165183

pathology, 1

— physical signs, 147
prognosis, 157

— recumbent treatment, o
repanir by natural process, 15

— surgical procedures, 165
csvmptoms, 16

— treatment ol aoute stage, 160

— — of deformities, 1y

— x-ravs in, 151, 158

Pyphoid, 154

Urethritis, gomorheal, 186G
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Vall: guide, 5
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