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INTRODUCTION

Much progress has been made i the surgery of bones and
jomts m recent years due largely to the extraordinary perfec
tion of techmcal methods and the persistent efforts of a few able
leaders Probably no section of this field has occupred so much
interest and effort as the surgery of suff jonts

The best teaching untul very recent years dealt almost
entirely with the proper pasition m which a jomt should be
allowed to ankylose so as to permut the best function The
shoulder st ff in abduction 18 certainly much better functionally
than the shoulder stff at the side of the body the knee st:iff
in almost fuil extension 1s undoubtedly far less of a disability
than the knee fixed in marked fleion And yet with the
gradual development of surgical techmque certain pioneers n
ot eurgery have tned to increase funchion by differemt
methods

Although the mobilization of ankylosed joints was at first
and 1s even now attempted by only a few surgeons several
good results ansing 1n a sea of failures led the pioneers onward
to develop this new field of surgery Foremost among them
1s the late Dr John B Murphy of Chicago to whom we pay a
tribute of admation for lus constructive efforts founded on a
vast accumulation of clinical and scientific maternal The
results of operations have been sufficiently definite so that
various methods may be presented with the assurance that they
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will continue to be more or less standard in future work  Ta
Pavr Puttr and Baer persisting 1n the face of adveray }
opened this himited field of surgery so that carefully
operators with hughly developed techmcal skill can now p»
results which show onlv a small percentage of failures

nisk to hife ss very low and the margin of good results reasos.
certam

ARTHROPLASTY NOT AN EXCISION

Arthroplasty or the operation of mehilizing ankylosed 1
15 not an excision  Murphy has well said « Arthroplsst
be functional must be stable and excision of jomts ™
always m Bal jomts » A fail Joint cannot be conside?
proper result from a plastic operation  Exciston has noft
m the surgery of weight bearing joints save to obtam ank
nor would 1t be used 1n non weight bearing jomts if 2%
not that flasl joints may be stabthzed by means of hght #
ratus

Those wha attempt to mobil:

approach the work well tramed must show areat techt
skill and above all must exercic

fec
e judgment i thew s¢
of cases 1f they would qualify for this work

I present the sub

ject of arthraplasty u therefos

order to streas lhe%: IMportant pn{’ms v toye

I That ex
s asion of a yoint does not constitute an &'

2 That highly develo,

sary ed techmical shalf 1 ahsalutely ¥
? That the |

ud, |
cult F0EBt 1 the selection of cases 1s ver

ze ankylosed jownts T

ANKYLOSIS
Types Infectious Non fubereuly,
T }f\n‘kﬂcm 15 the result of an snfectioys ;
! © latter 1s usually a fracture dns!oca\m,‘:m““ or traum?’
of fragments Followed by excessive cally, 1R wide gepart
these travmatic cases s usually , ﬁru" e ankylos
although oceasionally a troe bony ankyl:‘ Tous forma
L3

Y result

Traumatic
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MOBILIZATION OF ANKYLOSFD JOINTS

The nfectious process may be either acute or chronic  In
the former case the causatiie agent 1s usually the streptococeus
the pneumococcus or the gonococcus  In these infections the
onset 16 sudden and the course severe ending ueually m a bony
ankylosss  We may on the other hand haven slow msidious
palyarthntic process  The focus of infection 1s situated else
where and the jomnt condition 1s caused by the haxmotogenous
dJeposits i the jomt enther of attenunted bactena or of toxing
The primary focus 1s often difficult to locate  The ankylosis
results from adhestons both within and without the joint and
1« at least at first fibrous 1n character
Murphv (36b) believes every type of non traumatic joint
inflammation 15 the metastatic mamfestation ol pnimary mfec
tion 1n some other part of the body  Sometimes long pernods
elapse between the primarv infection and the secondary arthn-
tdes Gonococel metastasis usually occur 1n eighteen to
twenty days staphylococer i ten to fourteen days and strep
tococer and colen bacilly 1n eight to ten days  These metastatic
jomt infections are 1mtiated with a chill and are not theumatic
in character
[he synovia te frst wvolved the serous surface of the mem
brane 15 destroved n large and small areas  Up to a certamn
extent 1t may be repawred In extreme erosions subserous
tisues bnidge over the spaces between the serous erosions and
adhestons result The gonococcus prnetmococcus and strep
tococcus may produce this condition  Pathology shows thick
b porky méltranions of the synovial membrane cedema of the

subserous surfaces and injection of the surface toward the
wint  The carnilage 1s not affected at an early date
the prohferated epithelord cells become obhterated

In repair

CAUSES AND EXTENT OF ANKYLOSIS IN RELA [ON
TO MOBILIZATION

” It 15 1mportant to emphasize the necess tv of determining the
Jar ©2use of ankylosis for it makes a great difference whether the
Jus Pkylosed jomt 1s the result of Fracture or of disease or whether

nal i s congem(al
mgx‘zi(\:\t:):n:o e&!}];ex acute or chrontc do not con titute a contra
operation  provided that the process has not
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stuff fingers thurd, stff wnst {a very rare subject for arthro
plasty) fourth the jaw, which demands arthroplasty

In general 1t may be said that definite indications naturally
rest with the judgment of the surgeon but must depend to a
large degree upon the patient  One stiff elbow for instance,
in some individuals 1s a very shght disability i others it 1s
of supreme mmportance 1t 1s necessary therefore that each
case be considered upon its ments and not upon the mere
desire of a patient to be able to move a joint  There should
be considered constantly the question of whether the deformity
may be actually the prncipal source of disability and whether
as has been mentioned before correction of deformity may not
gwve sufficient relief to the patient

METHODS OF TREATMENT
CENERAL SURVEY a) Prior fo Arthroplasty

Manv means have been used to gamn mobility in ankylosed
jonts  Previous to 1860 «brisement force» was the general
method of treatment It 1s still in use and 1n properly selected
cases the results are good

] Rhea Barton (I) of Philadelphia 1 1826 first attempted
pseudoarthrosis 1n the case of ankylosis of the hip jomt  The
operation consisted of an osteotomy through the femur above
the trochanter and the attempt to prevent bony union by
movement The patient lived six years with a good weight
beanng leg and some motion 1n all directions

Rodgers (2) of New York modified this method i 1830 by
removing a disc of bone from between the trochanters He
obtained a more satisfactory result Berard (3} Esmarch and
Rizzoli both reported by Murphy (36) and Mollhenney (147)
uced simifar methods for treatment of the jaw

In 1880 Wolff (1) recommended a method which he called
arthrolysis which consisted of chisehing through and dividing
all fibrous or bony adhesions without resection of the articular
extremuties that had been restored to their normal position
Wolff claims favorable results 1n nmne cases, four of ankylosis
of the fibrous type and five of the bony type

It 15 probable
that he did not treat a true bony ankylosis
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been tubercular or 15 not active It 1s well to pont out that
many jomnts apparently firmlyanhylosed even by a bony bridge
mav retamn active nfectious agents fora year or even two years
A tubercular jomt even when ankylosed firmly may retain
small walled off foc1 throughout ife and therefore _except in
cases of great ranty should be considered a diect contra
indication to any mobihzing

Certain nfections cause great destruction of bone and injury
to the soft structures of the joint Where such destruction has
been verv extensive or where there has been marked scarnng
of the tissues a difficult operation may be expected

Occasionnally deformity of such extent 1s present as to
warrant the correction of the deformty before arthroplasty 1s
attempted  The hip for mstance ankvlosed in marked flexion
and adduction will present a very difficult operative problem
unless the deformuty 1s first corrected by a preliminary proce
dure Marked flexion of the knee although not so important
may also necessitate a prellmmary ntervention

In general 1 have found bony ankylosis easier to deal with
than pamal or the so called fibrous types

INDICATIONS AND CONTRA INDICATIONS

Any ankylosed joint rmight be considered for arthroplastic
rocedure but there are defimte himitations and therefore we
!:ome to have certain fundamental mdications for arthroplasty

M?-',::;t]z:fsnﬂ hips will indicate arthropl’iasty on one lup or

bly both Second two suff elbows will present the same
oY uff knees will present a definite inds
one side at least  Fourth com
the same ndividual a condition
tiple arthntis 18 & very defintte
ne or more joints  The
dications the anatormcal

pos!
indicationt Third two s

cation for an arthroplastv en
binations of hips and knees m‘
not infrequently seen in mu B o
indication for attempting to mcbl 2
n considers 10 all of the above "
and occupational status of the patien!

Minor Jonls 1, mav be considered prope]
Among the lesser Jomts whie h Y guff shoulders secc’m’y

a subject for |ntervention ar¢
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cast from toes beyond the thac crest followed  Three months
later the epiphyses were in firm union the semifunar cartilage
preserved and the artcular cartilage was smooth A small
spicule of bone was later exaased nnd analysed  The trans
planted portion had become a part of the new orgamsm

The second case Lexer reported was a transplantation for
bony ankylosis of a tubercular knee yjomt The entite jomt
was agamn taken from a freshly aroputated limb  In both cases
the extrermty was somewhat shorter The knee jomt was in
normal extension Lateral motton was present n the second
case Both patients could bear their weight well when walking
or standing Lexer then aimed to obtam function by muscle
plastic elongation of the efficient non atrophic muscles

Herzberg (14) reported four cases in which transplantation of
joints was done after resecion  Three of the cases were chil
dren

Eloesser (15) reported a case of implanting a cadavernic jomnt
consising of 3 of ibia fbula and astragalus  The attendant
dropped the implant dunng the operation which necessitated
heating 1t Suppuration developed and the foot was amputat
ed Examination showed the ubia was mvaded by new bone
m all stages of formatton In a case of implanting a finger
jomnt from the cadaver 35° active motion and 60 pasaive was
secured  Movement was improving at the time of the report

Goebell (16) mmplanted a toejomt into finger resected for
severe arthntis deformans A good movable finger resulted
and the patient a viohnist resumed her profession

G T Vaughan (I7) of Wash was unsucessful in re

placing a knee taken from the cadaver  The graft became the
site of suppuration

Kuttner {18) reported two cases of smplantation of femoral
neck and head umng the cadaver as the source of matenal
One patient walked without a cane and had

considerable
motion

An autopsy at death from vertebral metastans one
year and one month after operation  showed the jomt fixed to
the femoral shaft by & narrow nng of bony callus  The whole

graft was ¢ dbya brane simlar to per The
second case remamed cured three years and two montks
L.ocal recurrence d disarticulation of the hip

96T rue
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Kocher (118) suggested dislocating the jomt for a short petiod
after arthrolysis  No success 15 reported

Actual resectson has a few advocates Good functional
results have been reported 111 a proportion of cases of ankylosis
of the jaw elbow and hip Kong {144} rreommended resection
i wide luxatian  Tevtor (199) in 1843 reported a case of anky
losts of the elbow n which there was full range of motion six
years later  Ferguson (178) secured a weight beanng hmb by
recection of the knee Dautrelepont (192) Czerny (190) ana
others observed that a new jomnt cavity with synowvial mem
brane and artscular cartilage formed three years after resectior
Sayre (12) and Defontaine (193) tried to fit bony ends after the
fashion of an articulaton  They obtamed stability  but adhe
stons formed agam  Dartignes (191) descnbed a trochleartform
osteotomy  he resected the joint surfaces with preservation |
heiwr form  The result was ankylosis again Cavazzam {179}
Ihed to spare the hone and soft pasts for the preservation of
the physiological function He emphasized a transverse mct
s10N

Panter (187) recommended excision for m arthroplasty he
feared the extrusion of the imterposed matenal or infection
Re.ection cannot however increase function 1n a weight
beanng jomnt as the one essential — stability — 18 lacking and
hile resection 10 the upper extremty 1s practised and 1s a-
good as a poor arthroplasty 1t does not measure up with a good
arthroplasty esther m surgical technique or 1 functional result

Very httle has yet been done m the transplantation of half
or whole jomts  Lexers (33) first case was to mmplant m
euff elbow of Lonorrheal ongin the patel'ar surface of the femur
The result was fibrous ankylosis  His next step was to use
transplant of the entire knee joint  The knee joint was fin
1n acute flexion n bony ankylosis resulting from arttcular
puration after purulent osteomyehtis of the femur  He o
an antenof flap masion  the soft parts reramng i ¢ r
with the flap All lateral and posterior covermgs w
tached A new jomt obtatned from a hmb Amputan ? A
for xemle gang {w1thout phleg } wx .
he neglected to place tissue beneath ¢ anila
o a secand terference  Fixan n by plagter

tancousit
Inthis ¢2 ¢
thus necesstatin
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used magnessum plates and miver Chlumsky (25) tned zinc
and rubber, but reported no permanent results  Later he used
abscorbable plates of decalatfied bone wory and magnesium
but the results on the whole were not sabsfactory Gluck
(30) and others nserted wory pags  Bemdes these matenals
celluloid putta percha and temporary packings of gauze have
been used Foderl {179) 1 1903 used ammal membrane or
walls of ovarian eyst but found that they caused suppuration
and re ankylosis occurred

Rechet (4) covered the ends of the resected bones 1 vanous
jomts with penosteal flaps

Hofmann {53} n 1906 reported a case 1 which he trans
planted penosteal flaps from the tbia to the resected ends of
the bones of the elbow  He obtamed full extension and flexion
to 80

Von Frisch {7) used periosteal grafts from the tibia in an
elhaw ankylosed from gonartheal arthntis Qnly 25° moton
was obtamed The author attnbuted the result *» lack of
after treatment

Greiffenbagen (8) reported three cases in which periosteum
was used m elbow jonts

A graft 6f jont cartilage was first used with success by
Tuffier {198) m 1901 for a commuinuted fracture of the upper
end of the humerus  Judet {137) doubled the cartilage with a
layer of bone

Mauclawe {3) used carnlage from the astragalus to cover the
rough ends  Later the X Ray showed these fused to the bone

Weglowskt (6} w 1917 reported 2 case 1 which bhe used
successfully cartilage from the nb m an ankylosed elbow

More recntly cartilage grafts were used hy Delagemere
(10) after a resection had been done  The operation showed no
agvantage over exciston  as some snstability of the joint follow
[

Gluck (30) m 1902 used skin Aaps

Diel {194) reported the use of reindeer tendon and the ep
ploon of a rabbit in a case of femoral patellar ankylosis In ten
months the patent could walk easly without a cane
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Deutschlander (195) tned transplanting 1n a child of thirteen
a graft contaming the jomt extremities of the femur and tibia
with the greatest part of the jomnt capsu’e memsci and hga
mentous apparatus  Ten months after the operation the
transplant was luxated and removed

Oehlecker (184) 1n 1922 reported the outcome after six years
of eight cases ;m which an entire jomnt was transplanted mto a
finger In four cases the jomnt was taken from the patient
humself and m others from another person The results in
the autoplastic cases were more successful

Work with whole and half jomnts has been done by Stevers
(165) Petraschewskaja (187) Katzenstein (141) and Buchmann
(175)

There 1s much discussion n regard to the regeneration pro
cess Axhausen {I9) 1n 1907 proved that periosteum and endos
teum of implants remamed alive  Eloesser (15) believes regen
eration takes place in part from the elements of the graft
iself

The cadaver matenal 13 easter to obtam than a hiving graft
but infection must be avoided The joint 1s removed within
twelve hours after death The Wassermann test 1s used on
the blood and part of the bone marrow 1s incubated 1n broth
The jont 15 implanted 1 Ringer s solution for twenty four
fomrs 1 s then freed of all adherent tissue and muscle

In the operation a horseshoe flap 13 outlined and the bone
13 sawed closc to the jomt  The new jomt 15 mnserted by mor
tising and held n place by catgut  Traction 1s secured by
adhesive plaster strips A plaster of Parns sphnt 15 then
applied General passive motion 1s mstituted 1n a week

This surgical procedure seems at once radical and dangerous
and has not been generally accepted Simple arthroplasty
without the use of bone transplants and with httle use of any
fcrergn hetere 1 has suppl d all such extrav
agant measures Their interest 1s chiefly lustorical

Vanous non absorbable matenals have been tried a8 the
interposcd matenal  Camochan (47} of New York 1n 1840

imserted a piece of wood 1n an ankylosed jaw  Orlow {23) 1n
1901 used gﬂdcd alumnium plates 1n two jaw cases Roser

(123) Pupovac (75) Huebscher {135} Hoffa (24) and others

%

|
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formed during this process  Allison and Brooks (39) found that
the end results of simple resection of jomt surfaces without
interposition of a substance do not differ matenally from cases
1n which the substance was mserted

Murphy (36g) destroyed jomnt surfaces and mterposed flaps
of fat and fascta He claimed that the fat undergoes connec-
tine tissue changes which facilitate the bursa formation

Neff (40) reports only one successful case of four arthroplas-
ties on dogs using free transplants from the rectus aponeuro
s1s  Three cases were ruined by wound infection The
successful operation on the knee showed new capsule had
formed connective tissue between the tibia and femur and that
two bursal sacs had developed

Dawvis (41) 1n his expenments on a dog found at autopsy that
free fascia n the knee jomnt was adherent to the end of the
femnur and the material was viable Putt (50d) also used free
faccia and found the substance retained normal characteristics

Kolazek {42} in five expenments on dogs excised a portion
of the capsule and serted homo transplints of peritoneum
They healed and formed no adhesions

Sumuta (43) destrayed the jamnt surfaces of the knee hip and
ankle of twenty dogs and interposed pedicled flaps of muscle
fascia and tendon The dogs were observed for periods of
twenty one to two hundred forty four days  Fibrous tissue and
small cavities had formed but the largest cavity measured onlv
15 cm n drameter

Bolognes: (174) 1n a long senies of experiments followed
the process of formation of penarticular nearthrosis  He be
lieved that an enarthrosis or a true diarthrosts can be formed
only when a foreign element 1s interposed and that the means
of covening the cavity had origin 1n the cartilage of the neofor
mation which covered the free fragments of the fracture

Segale (161) m 1913 1n experiments found that the jomt
capsule in a rabbit or dog reproduces itself from the surrounding
tissues and forms a new capsule which hmuts the jomt cawity
and contains synovia  The reproduction of the jomnt surround
mgs 1s closely connected with the operative techmque which

provides for the preservation of those parts which assure a
correct Joint mechamsm
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History of arthroplasty

Foreign substances are no longer used and since 1900 fat
muscle fascia or specially prepared membranes have been
mserted in the joints

The first case of muscle interposition was 1n the jaw where
immobility often interferes with Iife In 1860 Vernewl (20)
interposed a piece of temporal muscle and fascia between the
condyle and glenoid after resection  Helfenich (21) and Oller
(22) developed the technique of muscle implantation and gave 1t
general notice In 1893 Helferich exhibited a chuld who had
regained motion 1n an ankylosed jaw by use of a flap of tempo
ral muscle Lentz (145) Henle (134) and others repeated the
operation using muscle flaps  Both coronord process and
condyle of the inferior maxillary were removed by Bilczynsk:
(27) and Hoffa (24} and a flap of temporal muscle nserted

In 1895 Mikulicz (29) used a flap from the masseter muscle
mnstead of from the temporal Kusnetzow (29) repeated the
operation performed by Hoffa and Bilczynski using a masseter
flap as the interposed substance Rochet (155) and Schrdt
{160) after the removal of the entire ramus interposed a masse
ter flap

Operations on other joints followed those of the jaw In
the treatment of the elbow Quenu (32) Albarran (33) Nelaton
(34) Delbet (35a) Murphy (36) Hoffa (24) and Schanz (48)
used flaps from a muscle contiguous to the joint Berger (37)
mn 1903 mobihized a fibrous ankylosis by inserting a flap of the
anconeus which he sutured to the brachialis anticus Huguier
(31b) mntroduced 1n the radio ulnar joint a layer of the posterior
ulna

Muscle flaps were then used by Rochet (15

and Hfla (19 m =nkolom of e Ly and b s o
m the knee

EXPERIMENTAL METHODS

Unfortunately the expenmental work 1n arthroplasties on am
mals has been relattvely small

Expenments wnhdlnlr;ng hf:;uc have shown that 1t degener
ates or 14 substituted by a fibrous ussue  Small cavitiey are
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formed durng this process  Allison and Brooks (39) found that
the end results of simple resection of jomt surfaces without
interposition of a substance do not differ matenally from cases
1n which the substance was mnserted

Murphy (36g) destroyed joint surfaces and interposed flaps
of fat and fasia  He claimed that the fat undergoes connec
tve tissue changes which facilitate the bursa formation

Neff {40) reports only one successful case of four arthroplas
ties on dogs using free transplants from the rectus aponeuro
s Three cases were rumned by wound mfection The
successful operation on the knee showed new capsule had
formed connective tissue between the tibia and femur and that
wwo bursal sacs had developed

Davwis (41) 1n his experiments on a dog found at autopsy that
free fascia 1 the knee joint was adherent to the end of the
femur and the matenal was viable Putti (50d) also used free
faccia and found the substance retained normal characterstics

Kolazek (42) in five expenments on dogs excised a portion
of the capsule and 1nserted homo transplants of pentoneum
They healed and formed no adhesions

Sumzta (43) destroyed the jomt surfaces of the knee hip and
ankle of twenty dogs and interposed pedicled flaps of muscle
fascia and tendon The dogs were observed for periods of
twenty one to two hundred forty four days Fibrous tissue and
small cavities had formed but the largest cavity measured onlv
15 ecm 1n diameter

Bolognes: (174) n a long senes of experments followed
the process of formation of penarticular nearthrosis He be
lieved that an enarthrosis or a true diarthrosis can be formed
only when a foreign element 1s interposed and that the means
of covering the cavity had origin 1n the cartilage of the neofor
mation which covered the free fragments of the fracture

Segale (161) m 1913 m expenments found that the jont
capsule 1n a rabbit or dog reproduces itself from the surrounding
tissues and forms a mew capsule which limits the jomnt cavity
and contains synovia  The reproduction of the jont surround
ings 13 closely connected with the operative techmque which

provides for the preservation of those parts which assure a
correct joint mechanism
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Ely (44) expenmented on mineteen dogs using no interposing
matenal  Bony ankylosis developed n one case m four bun
lred tharty two days

Hohmeier and Magnus (45) m a senes of expeniments on
dogs found the end results were the same with or without in
terposing substances

Beye and Stemdler {46) expenimented on dogs and found no
adhesions formed after mere scraping of the carnlage covenng
and mserting of fascia  Pedunculated muscle fascia was trans
fcrmed 1nto a connective tissue pannus adherent to denuded
areas of bone There was complete transformation mto
connective tissue and no traces of ongnal muscle fibres
existed

Expertments were then made using non absorbable mate
nals but thev were discarded

Alhison and Brooks 39 found that the chromicized pigs
bladder suggested by Baer caused reaction 1n the surrounding
tissues and adhesions formed  They expertmented with silver
impregnated fascia and found relatively lutle reaction m the
surrounding tissues

Phemuster and Miller (188) obtamned similar results i the
elbows and knees of dogs with or without the interpositon of
free or pedunculated flans  The flaps largely broke down and
the resulting wints were ahke m the three types of operahion
“Thev did not see how any appreciable amount of nutntion can
be furmshed by the arculation through  the pedicle  They
beheved that the crculation wn the survivinge portiens 1s through
adheaons to the parts with which they come n contact

PRESENT CLINICAL METHODS

The methods 10 1se today  as cuthned by Murphy (36) Payr
(74) Baer (38) Alb on and Brooks 39) Putt (50) l;n):}(t},:) wmzr
{81) have i common the exposing of the jomnt surfaces model
mg of the bone ends after the conformahon of the normal
et and the interposition of a substance to ohstruct effectively
bony umon  Thev differ particularly in the substance mierpqq

The two essential features of the Murphy treatment are the
1ntepr sitiont of the pedicled fat and fascia flap and the apph
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cation of traction  Murphy (36) emphasized the inclusion of the
fat as he believed 1t essential to a new jomnt foundation It
was his belief too that the flap was nounshed through the
pedicle His techmque in the different jomnts varies not 1n
principle  but as necessitated by the different jomts It will
accordingly be treated later under each joint The wnter
beheves that pedunculated flaps are entirely unnecessary and
when covered with fat they interfere with the highest technique

Baer (38) objects to the imterposition of muscle or fascia for
several reasons He maintains that the structure of the joint 1s
mterfered with when a bulky substance 1s mnserted that too
large an excision 1s required that 1f too htt’e muscle or fat 1s
mterposed ankylosis results that the pain 1s severe due to the
pressure on the nerve endings that the motion obtamed 13
generally unnatural 1 character and that penarticular tissues
are interfered with

Dr Baer advised chromicized pig s bladder as the transplant
ed medium It 15 thin and flexible and conforms accurately
to the surfaces of the modeled bones and 1s tenacious enough
to withstand disintegration for a period of from sixty to one
hundred days

The use of Baer s membrane has not “ecome universal on
account of numerous failures and sloughing out of membrane
often weeks and months after the healing of wounds  Alhson
and Brooks (39) found that with Baer s membrane the reaction
of the surrounding tissues was of such mtensity that adhesions
formed In 1913 they recommended the use of silver 1mpregna
ted fascia from which there was relatively httle reaction

In the use of the « free flap » as the interposing matenal
there 1s an opportunity to obtain the correct size to determine
the presence of a bursa and to secure a good layer of fatty
tissue  Putti (50) states that fascia will live after transplanta
tion there 1s therefore no need to use pedunculated flaps  He
believes the free fascia grows and is transformed into a tissue
like the synovia He covers the epiphysis completely with
free aponeurotic flaps from fascia lata One difficulty he has
met in the use of these flaps 15 necrosis of the edges a cond:
tion existing even In satlsfaclory cases

Putti has been particularly successful in his operaticns on
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the knee | shall treat his techmque under the division on the
knee jont

Payr {74b) advises the careful extirpation of the capsular tube
leading to the nerve-endings the removal of the masses of
connective tissue 1s not enough  Under the influence of the
rapidly resumed function there develop i and between the
mterposed soft portion (fat or fascia etc ) at first multiple and
later connected mterstinal spaces which finally form a jomnt
space A new satisfactory capsular tube 15 formed out of the
penamcu]ar connective tissue 1 which other accessory liga
ments may develop by simple mechanical exercises The new
jont contamns 2 synovial like flud

Payr has obtamed the best results with pedunculated flaps
and freely transplanted fat In all cases Payr has found that
the operation has increased the breadth of excursion of the
jomt motion  Patients with an ankyloscd knee leaving the
hosprral with 65° active mobility showed 90 or more after a
hear or so  The movement 15 usually smooth and painless
The X Rav showed the newly formed joint to be smooth and
sharply defined there are no free bodies  From a functional
pomt of view also the new joints are satisfactory  He advises
being careful 1n operating for ankylosis of tubercular onigin

Payr s techmque 15 recommended by Wollenberg (1601 who
however warns agamnst the general use of arthroplasty as too
often mobility 1s purchased at the cost of an unstable jomt

The writer (81a) first used free fascia 1m an ankvlosed elbow
m 1908 In 1914 four cases of free fascia transplants with
excellent stable jomnts resulting were reported before the Ortho
pedic Section of the Amencan Medical Assocsation 1 Detrogt
A senes of thirty one cases of elbow arthroplasties was rey ort
ed m 1921 !

Rutter cf Thom (49} Behn reported by Harns (71) Kirsch
ner (130) and others have also used free flaps

ELBOW

Most joints when stff can be placed 1n a powtion to func
von well The position 1n which maximum function 15 obtain
ed 1n the elbow 1s near 90 and many surgeons advocate 5
1n preference to @ mobilized jont  But ank~vlomis of the elboy
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Jomnt even at this most satisfactory angle hisvery objectionable
features

While function may be present if the elbow joint 1s ankylosed
in fexion it 18 never good function and the arm 1s always
the wavy  Usually too ankylosts 1s found 1n extension of about
160" 1n which position the arm 1s awkward although not
unsightly  Given then an ankylosis of the elbow-jomnt from
any cause except tuberculosis some type of mobilization ope
ration may be considered indicated

Resection which 1s performed for the tubercular joint in
adult patients 15 the operation which 1s usually thought of first
The results from this procedure are very unsatisfactory as the
jount becomes flail weak and usually requires external support
in the form of a leather armlet with hmited elbow-joint motion
Excision therefore 1s rather a crude surgical procedure and
the ultimate results from its use do not warrant 1ts being const
dered for any condition except tubercnlosis of the elbow

For many years the wnter has been working to improve tke
method of procedure in these cases and has found that with
each improvement in the techmque a defimte mmprovement
m the function of the elbow joint motion 1s obtamned untl
finally the operation which 1s at present employed namely a
true arthroplasty has been evolved

A good arthroplasty gives a smooth gliding jomt so fre
quently emphasized by the late Dr John B Murphy The
range of motion 15 excellent the strength approaches normal
the stability 1s normal and the jomnt 1s pamnless and tends to
stand rather severe work without showing arthritic changes

To my mind therefore the operation of arthroplasty on the
elbow 1s to be considered 1n a different category from the old
operation of excision | however wish to emphasize four
important points  first the necessity for the proper selection of
the case second careful preparation for operation third strict
adherence 1o the techmque of the operation and fourth proper
after care No arthroplastic method should be attempted until
two years afeter an infectious process has been quieted down
and unnl at ‘east one year after a traumatic ankylosis These

iwo groups include fractures infectious arthnitis and a few
neissenian jomts
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the knee | shall treat hus technique under the division on the
knee joint

Payr {74b) advises the careful extirpation of the capsular tube
leading to the nerve endings the removal of the masses of
connective tissue 15 not enough  Under the influence of the
rapdly resumed function there develop in and between the
mterposed soft portion (fat or fascia etc ) at first multiple and
later connected interstiial spaces which finally form a jomnt
space A new sahsfactory capsular tube 15 formed out of the
penatticular connective tissue m which other accessory hga
ments may develop by simple mechanical exercises The new
jomnt contains a synovial hike flnd

Payr has obtamed the best results with pedunculated flaps
and [reely transplanted fat In all cases Payr has found that
the operation has mcreased the breadih of excursion of the
jomnt motion Patents with an ankylosed knee leaving the
hospital with 69 active mobility showed 90 or more after a
hear or 5o The movement 1s usually smooth and painless
The X Ray showed the newly formed jomt to be smooth and
sharply defined there are no free bodies From a functional
pomt of view alsa the new joints are satisfactory  He advises
bewng careful mn operating for ankylosis of tubercular ongin

Payr s techmaque 15 recommended by Wollenberg /169 who
however warns against the general
often mobility 18 purchased at the cost of an unstable jomt

The wrter (81a) first used free fascia m an ankvlosed elbow
i 1908 In 1914 four cases of free fascia transplants with
excellent stable jomts resulting were reported before the Ortho
pedic Section of the American Medical Association 1n Detrot

A senes of thirty one cases of elbow arthroplasties was 1 ort
ed m 1921

use of arthroplasty as too

Ratter cf Thom 49) Behn reported by Hams (71} Kirsch
ner (130) and others have also used free flaps e

ELBOW

Most jonts when suff can be placed 1n a position to func
von well  The positton which maximum function 15 obtain
ed m the elbow 1s near 90" and many surgeons advocate 3t
1n preference to a mobilized joint  But ankvlosis of the elhow
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and interposed a flap of fat from the under side of the forearm
Three months after the operation the arm could be used for
ordimary purposes

Murphy (36 a) first mobilized the elbow by his method 1n
1904 1n a case of ankylosing arthntis A pynform flap of
deep fasca was dussected from the posterior surface of the
inceps  The flap was 4 1/2 long by 2 wide at 1ts upper
end and recenved its blood supply from a broad pedicle which
remamed attached to the muscle and fascia just below the level
of the olecranon  After the bony parts had been remodeled
the fascia was drawn down and turned mto the jont around
the tnner margin of the olecranon  The proximal portion of
the flap covered the trochlea lined the olecranon depression
and the lesser sigmoid cavity while the distal portion covered
the externa' condyle Subsequent events showed that the flap
was not carnied sufficiently high on the anterior surface of the
bumerus to permit adequate flexion of the jomt  Five months
later the patient could pass his hand through an arc of 5
Pronation and supination were about one half normal His
second case was reported two months after operation The
hand could be moved through an arc of 3  and the elbow
forcibly Aexed to an acute angle and extended to 160° Pronat-
10n and supmation were approaching normal

Hoffa (24) 1n 1905 reported a series of arthroplasties seven
of which were on the elbow One using a magnesium plate
was unsuccessful owng to formation of gas in the jont A
fistula resulted which c'osed only when the plate was remaved
The operatians w which fat fat and fascia and fascual flaps
were used were all successful In two of them ankylosis
followed scarlatina 1n the others gonnorrheal mfection

In 1905 Quenu (32c) reported a third case in which there was
great atrophy of the muscles  He used for a flap the inner part
of the triceps sutured to the anterior hgament Passive move
ments were begun n ten days and later electrical treatment
was used  As active movement was incomp'ete at the end of
two months he made a second intervention to recover a part of
the tendon of the triceps of which a large portion had been
sacnficed  He cut the portion interposed close to the bone He
could then ascertain that there was no adherence between the
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Ankylosis of tubercular ongin requires other treatment and
arthroplasty 1s indicated 1 only the most unusual case
There have been more arthroplasties on the ¢lbow than on
any other joints  One of the early cases of arthroplasty u g
a muscle flap was reported by Albarran (33) Ankylosis had
followed operatve reposition A partial resection was done by
which a good immediate result was obtained but later anky
losis occurred agam A third operation was undertaken which
dof ar of the ol and interposition of a
muscle fascia flap of the tneeps  After two years there was a
range of motion from 65 to 15
Nelaton (34) 1n a case of ankylosis following neissenian
infection resected an elbow and interposed a flap of the bra
chiahs antcus  Two years after the operanon flexton and
extension were normal but pronation and supination were
much decreased Active extension required the weight of
gravity
In 1903 Quenu (32b) reported an arthroplasts of the elbow
for an ankylosis following a severe trauma of the arm  consist
ing of a fracture of both bones of the forearm and destruction
of the soft parts After rerecton he interpoced a tendon
fasca fap  There resulted flexion to a nght angle and geod
but wmcomplete extension  There was good pronation but
d ficulty m mamtaning an mtermediate positton  The patien
died of pulmenary tuberculosis a few months after the cpera
ton
Delbet (33a) also reported mohihzing an elbow 1n a airl of
six which had Become anlilesed in infaney  resalting m
complete atrovhs of thearm At hus first operation he re<ectea
the omt without breaking up the ankiloms Two months
later after re-ankvlosis he intervened agair removing the bony
spicules that had formed 03 cm thick from the humerus
radis 2nd ulna  Some fibers of the flexor carpr ulnans were
n Chloroform mobilization was necessars a mon p,
fater but the fimal result was good with fexion to a nght angl-
and extension neasfv complete
Sehg a2 (48) 1 1904 reported a mobihzatien of a beny anky
s.s fc lowing rheumansm After chiseling threiah the yop,
he enlarged the sigmoid fossa removed a piece of the trochle,
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and wnterposed a flap of fat from the under side of the forearm
Three montbs after the operation the arm could be used for
ordinary purposes

Murphy (36 a} first mobilized the elbow by his method
1904 m a case of ankylosing arthntis A pynform flap of
deep fascia was dissected from the posterior surface of the
tnceps The fap was 4 1/2 long by 2 wide -at ns upper
end and received its blood supply from a broad pedicle which
remained attached to the muscle and fascia just below the level
of the olecranon  Alter the bony parts had been remodeled
the fascia was drawn down and turned into the joint around
the inner margin of the olecranon The proximal portion of
the flap covered the trochlea lined the olecranon depression
and the lesser sigmoid cavity while the distal portion covered
the externa’ condyle Subsequent events showed that the flap
was not carried sufficiently high on the anterior surface of the
humerus to permit adequate flexion of the joint  Five months
later the patient could pass his hand through an arc of 5
Pronation and supination were about one half normal His
second case was reported two months after operation The
hand could be moved through an arc of 3  and the elbow
forcibly flexed to an acute angle and extended to 160  Pronat
1on and supination were approaching normal

Hoffa {24) 1 1905 reported a series of arthroplasties seven
of which were on the elbow One using a magnesium plate
was unsuccessful owing to formation of gas in the jomt A
fistula resulted which c’osed only when the plate was removed
The operations m which fat fat and fascia and fascial flaps
were used were all successful In two of them ankylosis
followed scarlatina i the others gonnorrheal nfection

In 1905 Quenn (32¢) reported a third case m which there was
great atrophy of the muscles  He used for a flap the inner part
of the triceps sutured to the anterior hgament  Passive move
ments were begun i ten days and later electrical treatment
was used  As active movement was mncomp'ete at the end of
two months he made a second mtervention to recover a part of
the tendon of the triceps of which a large portion had been
sacnificed  He cut the portion mnterposed close to the bone He
could then ascertam that there was no adherence between the
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<upertor surface of the mterposed segment and the mnfertor cut
surface of the humerus The same condition existed on the
mfenar surface The tendinous segment had left a distinet
cavity The tendon of the tnceps was sectioned and re msert
ed on a httle fibrous flap previously dissected on the forearm
The patient gamed not guite complete extension and flexion
to a nght angle

Dupusy {31) 1 190> reported five arthroplasties Three were
done by feannel one by Kinmisson and one by Launay Jeannel
used flaps of the brachials anticus  Kar of the biceps
Lavnav a flap from the antenor higament and the brachia
anticus  In all cases good results were obtamned

Hugmer {312} 1905 reporied two cases upcra!ed on b}
Nelaton with the mterposition of a muscle flap  In one case
he gamed good moton  Hugwer reported a third case by
Ombredanne using the same method

Peretra (32 1 i916 i an Juced subt 10n res d
the ends of the bones and mterposed a flap of tnceps muscle
with an almost perfect functional result

Scudder (23) m 1906 1907 and 1908 reporced sexeral suc-
cessful cases in which he us=d Musphy s methed

In 1907 Bazy (>4} reported a case 1n which he used a flap
from the brachiabs anticus  Nime months ater the function
of the arm was almost perfect

Amevaga (152} s 197 breveht his method of treatment to
general attenion The two mam factors of bis technigue are
the formation of a new ccclet in the humerus and the fum
¢rasp of the humerus by the heok of the vlna  One Aiff cul
case he reported had a sood success the patient n three years
worlang w a factory and carrving heavy weights

Stemn (93 m 1907 cited th s successful cases from Brers
chnre  Frceps flaps were used

Wiener (35} m 199 treated an elbow ankylosed as a result
of fracture A flap of fascxa and subcutan-ous fatty tissue
from the tnceps was wserted  Twenty days after operation he
brele up the adhesions  Fighteen months later the patent
ceuld cam bears bundles and motien was improving

Huguier Blb) m the «are year mobilized an elbow wsing a
flap of brachiahs anticus In sixteen months the pattent could
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touch his shoulder with the hand and extend the forearm to
150°

Cifuentes (57) reported mn the same year a similar arthroplas
ty in which one month after the operation he obtamed a good
functional result with normal movements

Remer (58) 1n 1910 reported a senes of twenty eight arthro
plasties twentv five of which were given in full with the
after results Two others, recent cases were reported with
good mmmediate results In three cases the histories 7Vere
unknown OF the others nineteen had useful arms although
one was a flail joint which lacked power but could be centrolled
by the muscles The poor results in the other cases were due
to extreme atrophy of the muscles and to extensive resection
of the diseased issue  Re ankylosis occurred 1n two cases  In
one 1t was due to operation too soon after trauma a frac
ture luxation and lack of after treatment In the other case
Retmer attributes the result to the disease myositis ossificans

Thom {49) 1 1910 reported a case of ankylosed elbow opera
ted on by Ritter He used freely transplanted fascia lata as
an msert after the parts had been made freely movable On
discharge there was 65 flexion and 100 extension Pronation
and suptnaticn which were very shght before the operation
were unchanged

Wille (127) 1 1911 1nterposed supimnator longus fascia with
good results gamning 95 motion

Osgood (59) m [911 reported a case of elbow operation using
Baer s membrane Four months after operation extension was
complete there was voluntary flexion to 120 and a little more
than normal « lateral mobility » (Just what Osgood means by
lateral mobality 15 hard to understand as a good arthroplasty
has none )

Whtman (60) reported two cases of arthroplasty of the elbow
in which he used Murphy s method

Edmunds (61) 1n 1912 reported an elbow ankylosis following
fracture m which this method was also used At the time of
the report active motion was not possthle on account of the
great atrophy of the muscles

Denk (62) reported two of von Eisenberg s cases in which

elbow jomnts were mobilized with free fascia transplants with
good functional results



2 W RUSSEL MAC AUSIAND

Neff (40) reported a case 1n which he mterposed a peduncu
lated triceps aponeurosis flap between the humerus and ulna
and the radius and ulna  Seven months after the operation
there was active panless motion of 180 and 30° and only shght
lateral mobi'ty  The joints of the wrnst and hand which were
previcu ly partially ankylosed regained from one third to one
half their normal range ot mobihty with the return of function
to the elbow

Delbert {63) 1912 reported having done nine resections of
the elbow with articular grafts  Most of these were too recent
to determune the results but he reported in detail two cases of
a vear s duration in which the results appeared to be perma
nem  In one of these he used cartlage from an ankle jomt
m the other carhlage from an elbow  Both gave geod func
11 mal results

Chaput {64a} reported three cases m which he resected from
the thigh a flap of fat the size of the palm and encapsulated
the lower end of the humerus with #t =uturing it to the neigh
bourng muscle by anteropostenor and lateral sutures

Conrad {66) m 1912 published a dissertation on the use of
muscle flaps as nterposmg matenal | have been unable to
obtan a copy of this thesis

Pampom {(67) advocated the use of a pedunculated fascial
flapy by the method of Durante  He arted one case i which
hie gamed complete pronation and supwation nearly normal
evtension and flexion 1o 60

Murphy (36b) reported twelve arthroplasties on the elbow
using pedunculated fat and fascia flaps

Mauclawre {9) mobilized an elbow using cartlage from the
astragalus to cover the defects  One fragment was pwt on the
jower end of the humerus and another between the radms and
ulna A roentgenogram later showed these grafts fused to the

ne

Putts (50a) 1= 1913 reported his arthroplasties to date  These
included twelve elbow cases 1n which he used Kocher s e
cion and a free flap of fascia lata  He obtauned stable jomts
with a useful degree of motion

Roepke (68) reported ten cases of ankylosis of the elbow
which he did arthroplasties usng, free fat flaps to nterpose
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between the jomts  He advised agamst beginning passive mo
tion too soon One case of arthnus deformans was shown
m 1911 before the Medical Society of Jena In others the
ankylosis had resulted from trauma neissenan mfection and
tuberculosis

Exner (69) reported a case fourteen months after an arthro
plasty 1n which a free flap of fascia lata was interposed  The
arm was somewhat unstable but gave good function The
patient could Wit heavy weights At the same time Pupovac
reported a second case by the same method

Dathing (70) reported an arthroplasty with the use of a pedun-
culated flap done 1n the presence of active infection The
immediate result was good

Harns (71) 1n 1914 reported two elbow cases by the Murphy
method In one he gamed 75° motion In the other there
was 60 motion

Turner (72) reported an arthrosplasty of the elbow for an
ankylosis following a severe osteomyehtis  There had been a
musculospiral paralysis from which the patient made a perfect
recovery The elbow had entirely healed, but at the time of
operation a sma'l area of latent mfection was found Tumer
used a posterior skin incision and inserted a flap of fascia lata
The elbow was put up 1n extension The next day there was
a recurrence of the paralysis with signs of local infection
Later feanng re ankylosis he mampulated the elbow under
ether into extreme flexion Six months later the boy had
motion from 50” to 120° and a useful arm though the muscles
were still atrophied

Murphy (36¢} m the same year cited two cases operated on
by his usual method One patient left the hospital in five
weeks with free flexion and extension within an arc of about
45 The other patient one year after the operation had
maotion to 120°

Vu'puis (73) prefers pedunculated flaps but also uses free
flaps of fat or fascia and fat or Baer s membrane

Durante (122) 1n 1914 1nterposed a flap of the sturdy aponeu
rosis taken from the foream  This method 15 mdicated particu

larly in extended and hyperextended ankylosis and 1n cases at
a nght angle
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Neff (40) reported a case »n which he interposed a peduncu-
lated triccps aponeurosts flap between the humerus and ulna
and the radws and ulna  Seven months after the cperation
there was active pamless motion of 180° and 307 and only shght
lateral mobs'ity  The joints of the wnst and hand which were
previcu ly parually ankylosed regained from one thurd to one
half thetr normal range of mobility wuh the retum of funcuon
ta the elbow

Delbert {63) 1n 1912 reported having done nineresections of
the elbow with articular grafts  Most of these were too recent
tu deterrmne the results  but he reported 1n detarl two cases of
a year s duration i which the results apoeared to be perma
nent  In one of these he used carilage from an ankle jont
1n the other cartilage from an elbow Both gave good func
11nal recalts

Chaput {64a) reported three cases m which he resected from
the thigh a flap of fat the size of the palm and encapsulated
the lower end of the humerus with it sutuning it to the neigh
bounng muscle by anteroposterior and lateral sutures

Conrad {(66) m 1912 published a dissertation on the use of
muscle flaps as interposing matenal 1 have been unable to
obtain a copy of this theats

Pompom (67) advocated the use of a pedunculated fascial
flapy by the methed of Durante He cited one case m which
he gamed complete p and sup nearly normal
evtension and flexion to 60°

Murphy (36b} repotied twelve arthroplasties on the elbow
using pedunculated fat and fascia flaps

Mauclawe (3) mobihzed an elbow usng cartilage from the
astragalus to cover the defects  One fragment was put on the
lower end of the humerus and another between the radws and
ulpa A roentgenogram later showed these grafts fused to the

hone
Puttz (50a) 1n 1913 reported hus arthroplasties to date These
:ncluded twelve elbow cases in which he used Kochers mar
cron and a free flap of fascia lata  He obtained stable jomts
with a useful degree of motion

Roepke (68) reported ten cases of ankvloss of the elbow
which he did arthroplasties uemg, free fat flaps to interpose
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degrees of motion  Seven weeks after operation there was good
pronation and suptnation and perfect freedom of motion

Ashhurst (77) uses an incision along the external supracondylar
Yine and the external condyle detached from the humerus with
an o me Aped lated flap 15 nserted and the external
conds le replaced by means of a Lambotte self boning screw  He
reports five cases In these cases there were three good end
results One case had a flail joint with very shght power of
extension  The fifth case had a hmited motion but the patient
refused forcible manipulation

Gulbert (78) ated a case of dislocation of the elbow which
existed three months Good use of the joint was obtained
after a Murphy arthroplasty

Tubby (79a) reported on elbow case in which he used a muscle
flap At the time of the arthroplasty insulficient bone vas
removed and re ankylosis took place Eaght months later he
did a secondary operation to remove the mass of new bone
Alfter this intervention all movements were free but the elbow
was shehtly Hail

Chaput {64b) reported a case of arthroplasty for ankyloss
following Tuxation of the elbow  He used two lateral peduncu-
lated flaps and sewed the skin up tight The arm was put up
m a stenle dressing m extension  The following day the arm
was flexed and flexion was complete and vigorous  He aun
butes the good result to sewing up the wound without dramage
and to the immediate mobihzation

Graff (181) described a case 1n which he interposed a flap of
triceps muscle with almost complete return of normal mohion

Kennedy (80) ated a case m which a pedunculated flap was
used The end result 1s not reported

Murphy (36d) reported a case showing perfect motion seven
months after arthroplasty for ankylosis from a fracture A
second ankylosis from tuberculosis showed a good end resuit

Whitman (60} exhibited before the New York Surgical Society
a case in which an arthroplasty had been done for a fibrous
ankylosis following tuberculosis  Four years before an arthro
plasty had been done using a pedunculated flap At the secand
operation the fibrous ankylosis was found to have become bony
Whitman used a flap of fascia lata at this operation  He believes
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Ssmon {166) m 1914 m operating for ankylosis 1n a posion
of extension of about 170 wsed a longitudinal masion and a
pedunculated flap from the fascia of the upper arm  The
result was the abihty to bend the elbow almost to a nght angle
and to extend 1t at least to 170

Payr {74a) emphasizes the importance of removing the cap
aule or at least the synovia’is as well as the fibrous cartilage
He has met with secondary dislocations and loose jonts only
n some of his first knee cases  The mtia gan in molton 1s
preserved or even mcreased with use  He had trouble with
perststent swelling  espeaially 1 cases where this had existed
for a considerable ime before operation  or had been marked
He beheves convalescence 1s shortened by waiting until the

thng has subsided ¥ re-operat 18 ded he advises
watting at least six monthe  In 1914 huig furst case was four
yearsold He reports twenty two arthroplasties of which three
were elbows one with a good result and two with very good
results  He believes that sf the mdications are correct and the
techmague and after treatment good a favorable result 15 to be
expected n seventy to eighty per cent of the operations

Pupovac (75} reported a case of a grl of nine een whose elbow
had become ankylosed at 130" as the result of a severe arthnus
He did an arthroplasty using a posterior mncision and a free
fascial Bap and gamed motion from 105 o 140°  Five months
later he reopenend the joint and removed some exuberant bone
that unsted the humerus with the ulna  He gasned 707 to 130°
motion

Dawis {41} thinks that we should be conservative about open
g a jont ankylosed by tuberculosis  He finds the elbow one
of the most satisfactory jomnts for an arthroplasty as well as for
an examon but the results with the former are much more satis

factory An excision requwres the removal of | to | 1/2 of
bone to ensure movement but with an arthroplasty only suf
fictent bone need be removed to interpose the flap and 1t 13
almost certam to give a stable jomnt  He used two pedunculated
fiaps one from etherside  The jomnt he behieves should have
dramnage

Murphy (36a) repotted m {915 a case of ankylosss following
fracture  The elbow was ankylosed at about 150° with a few
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pronation was somewhat fettered and supination was restored

Plummer (86) reported two arthroplasties in which he used
pedunculated fat and fascia flaps  One of his cases became
infected “and subsequently a portion of the end of the humerus
had to be removed The resulting jomnt was somewhat flail
but gave good function  His second case also had good motion
but hus facility for moving the joint was not very good

Ryerson (87) gives m detail hus operative techmque m arthro
plasty on the elbow jomt  He uses a long posterior incision
avording the olecraanon  The triceps tendon 1s cut and a thin
shell of bone 13 removed from the external condvle taking the
ongmn of the extensor with it Then a shell from the mternal
condyle 1s removed The joint 1s dislocated After it 1s remodel
ed a flap of fascia lata 12 interposed

Thornson (150) reports the end results 1 an elbow arthroplasty
by the Murphy method Anky'osis was the result of sepsis
following a fracture Seven meonths later elbow motion was
good but somewhat restricted His successful cases have all
been traumatic  He believes that neissertan infection 1s a contra
indication to arthroplasty as 1t stimulates bone formation

Tuberculosis 1s also a contra indication on account of the recru
descence of the disease

A brief mention 18 made by Dr Prando (88) of a case using a
modification of the Murphy method He did not use an Es
march bandage and enveloped the ulnar nerve in a flap of mus
cle taken from the triceps  He 15 satisfied with his results  He
al.o reports a case in which Dr Padman followed the Murphy
method  Satisfactory motion was obtained but 'ater the jont
re ankylosed Dr Prando believes the Murphy method 1s very
good although 1t cannot be so successful s orthopedic resec
tion on account of the great danger which the shghtest negh
gence mvolves

Ceccarell: (89) used strips of fascia lata 1n an arthroplasty on
a post traumatic ankylosed elbow The end result was perfect
flexion extensionto 165 and almost normal pronation and supy
nation

Olwien (90) reports two arthroplasties with interposition of
etnps of brachialis anticus  The end resu'ts were perfect
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that 1n an ankyloss following tuberculosis a free fascial trans
plant 1s essental to success as the tissues about the jomt are
atrophied His case showed a perfect end result with normal
flexion and 165° extension

Brown {121} gamed 80° to 150 motion n an arthroplasty by
the Murphy method  The arm had been anky’osed 1n extension
following acute metastatic arthntis

Rovsing (83) reported before the Northern Surgical Society two
successful cases 1n which the Murphv method was used The
ankylosts was the result of fracture  In the discussion Bergman
and Haglund expressed the opimion that mobihization of the knee
should not be attempted

Moszkowtez (84) 1n Wis report in 1916 on bis operations on war
mjunes to joints gives among other cases six elbow arthroplas-
nes In all of these a useful degree of motion was gamed

Ringel (153) 1 1916 mobilized flve cases of complete anky-
losis of the elbow and implanted fat and fascia flaps One
good result was obtained three cases were being treated when
he reported and 1n the other case suppuration developed

Four cases of mobihization of the elbow n which flaps of fat
were nterposed were reported by Werde (167) in 1916 He
obtaned normal motion 1 all cases

Stemndler (46) m 1916 reported two operations In one of
ankylosis of the hurierus a pedunculated muscle flap was used
Mob:lity was good as long as the patient was under observation
The end result 1s not reported  The other case fol'owed frac
ture of the head of the radius resulting in partial ankylosis A
pedunculated fascia flap was mserted In two weeks range of
mction was about normal

Crost1 (85) 1n 1916 presented a case m which he had mnterpos-
ed an aponeurosis flap taken posteniorly from the forearm
Complete bony unicn at an angle of 130° was a result of fracture
from 2 shell There was a vast amount of cicatnx  The ole-
cranon was temporanly detached according to Durante s process
To insure pronation and supination he nterposed a small mus
cular flap between the radius and ulna according to the process
of Hugwer  The olecranon was nailed m place  Movements
were started 1n ten days  In exght months there was complete
active extension flexion at an angle of 40° good movement
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\ransverse incision across the arm above the olecranon  The
ulnar nerve was dissected the triceps muscle divided and the
humerus exposed Flexion of 30° beyond a nght angle and
extenston of 45° from a nght angle were secured  The prona
tion and supination amounted to about 30 due perhaps to too
httle excision of bone

Kerr {93) cited a case of complete ankylosis of the elbow
following arthntis He used Kocher s mcision and inserted
penarticular fascia  The result was a movable useful jont
with no atrophy of the muscles

Verral (95) 1 1920 described his method of operation He
makes an 8 measion along back of the e'bow  The trceps
tendon s divided 1n two layers to overlap when sutured A
fascia flap 1s sutured over the end of the humerus  The elbow
1s put at about 120°

Rocher (156) n 1920 applied Putti s technigue using a flap
of aponeurosis fascia lata n operating for a case of fibrous ank
ylosis of the elbow 1n an almost recihinear posiion  He secur
ed a perfect functional result of voluntary flexion to 80° and
pronation of 45°

Silverskiold (162) 1 1922 reported an arthroplasty using flap
of fascia 'ata  In eight months the patient showed full active
capacity for flexion and extension

Campbell (106b) has just published his methed for arthroplasty
of the elbow which 1s evolved from his method for reduction of
old dislocations An mncision 6 to 8 long 1s made on the
posterior aspect of the arm and forearm  The skin and fascia
are mnaised and the deep fascia dissected laterally about 1
The suture 1s then dissected downward maling a long tongue
flap Through a further incision the pernosteum 1s stripped
from the lower third of the humerus A half inch of bone 1s
removed from the humerus and the end modeled mito a surface
convex from before backward A half inch of bone 18 then
removed from the tip of the olecranon process The surface of
the head of the rads 15 made the same level as the coronoid
process  The pentosteum and triceps are dissected mto a double
flap which 15 stitched 1o the antenior capsule One case of
ankvlosts as a result of acute infectious arthntts operated on by
the above method 1n s1x months resulted 1n complete extension
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Hohmann (94), mn 1916 reported five elbow arthroplasties in
which he mserted part of the triceps with good 1mmediate
results Lange at the same time showed six cases 1n which
useful joints were obtained and the patients were enabled to
resume their old occupations  He used fat or muscle flaps

Baer (38a) n 1918 reported having done to date three arthro
plasues on the elbow jomt  In one re ankylosis occurred one
patient died and the third showed 25 motton  He beheves that
the elbow 1s the least favorable jomt for arthroplasty and that
the success from the mterposition of muscle ot fascial flaps 1s
due to the amount of bone removed rather than to the Fap stself
and that these operations are n fact only excisions In the
discussion of this paper Galloway and Freiberg express the
opinton that an arthroplasty has no advantage over an exciston
Dawis states that with an arthroplasty a more stable joimnt 1s
obtamed

Albee (31) uses a vertical mcision directly over the olecranon
Alter retracting the ulnar nerve and dissecting the soft tissues
he saws through the olecranon from within outward He
remodels the jomnt and mterposes a flap of fascia lata containing
as much fatty tissue as possible  The arm 1s put n plaster at
nght angles  After ten days passive motion 1s begun

Henderson (92) 1n 1918 tabulated the end results of the forty
three arthrop'asties done at the Mayo climc  Twenty one of
these were on the elbow  He found the prognosts most favora
ble 1n the jaw and next 1n the elbow The knee was the most

unfavorable posttion  In reports from other surgeons he found a
general agreement as to prognosis

Klemschmdt (142) 1n 1919 demonstrated two cases m which
he secured mobility using Payr smethod ~ One case of complete
ankylosis had resulted from a shot wound and the other from
acute rheumatism  Good active and passive motion to a sharp
angle was secured the extension was complete and pronation
and supmation amounted to 60°

Grange {182) m 1920 used a Rap of fat from the postertor
surface of the triceps and a ptece of cargile membrane on each
side of the flap 1n an arthroplasty for complete ankylosis of the
elbow at an angle of 90° The jont was reached through an

inasion 4 Yong on the outer and nner side o} the jomnt and a
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frequently possible to break open the old jont  In some cases
however ankylosis 1s bony and the jont cavity obhterated
Cases of this kind are the most difficult [t 1s 1n these cases
necessary to saw through the jomt The tip of the olecranon
has to be chiseled out and dissected back with its postenor flap
Usually the olecranon 1s too large and 1t 15 well to take off a
little of 1t

The capsule fascia and hgaments are then dissected back so
as to allow the lower end of the humerus to protrude nto the
wound Then 1its edges are smpped off with rongeur forceps
and a new trochlear or intercondylar surface formed A shoe
maker s rasp 1s used 1n fi'ing the extremity as near like the nor-
mal humeral end as possible After this modeling a piece 1s
removed corresponding to the olecranon fossa in the normal hu-
merus  One has to be careful about making this cup as the
success of the operation depends largely upon attention to such
small details This modeling 15 largely done with a saw and
a file

To ensure good function the jont surfaces should fit accu-
rately before the fascia 1s apphed but the jomnt should not be
too loose  Only sufficient bone must be removed to give free
motion  If too much of the ends of the bones 1s removed a
flail joint will result giving the operation no advantage over an
exasion  When this mortising 1s completed the fascial flap 1s
dissected from the leg (Fig 8) An incision 1s made on the
outer side of the thigh a hittle below the middle extending down
to the fascia lata  After a flap of fascia 5 107 long by 4 to
5 wide 1s dissected out the wound 1s closed

This fascta which 1s free from all fat 15 placed about the
newly fashioned humeral condyles and attached anteriorly to the
capsule (Fig 9) and postertorly to the periosteum of the lower
end of the shaft of the humerus with interrupted chromic catgut
cvtures N° 2 Chromic catgut N 2 1s then loosely wound
twice around the shaft st below the interrupted =uture hne

The fcrearm 1s placed 1n apposition to the condyles Two
dnl' holes are then made 1n the olecranon process and two others
opposite them 1n the shaft of the ulna Through these kan
garco tendon 1s passed and tied The inner layer 15 now
sutured with chromie catgut N 2 Dry stenle dressings are
apphied an{ the arm put up i plaster bevond a nght angle
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with flexion to 60°  Physiotherapy 1s being used to increase the
flexion

In case of a normal radio humeral jomnt with bony ankylosis
between the humerus and ulna a hem arthroplasty 1s done
between the ulna and humerus and a broad aponeurotic tongue
flap from the triceps interposed The one case reported cf
solid bony ankylosis 1n six months resulted 1n 50 9 of the 1ormal
motion

The after treatment 1s very mmportant and active motion 1s
essentral

OPERATIVE TECHNIQUE WRITER’S METHOD

The arm from the wrist to the shoulder and the leg on the same
side from the hip to the knee are given a two day preparation
At the time of the operation a tourmiquet 15 applied to the upper
third of the arm and an application of 10dine made to the skin

A semicircular incision 1s then made beginning over the exter
nal condyle (Fig 1} runnming down about two mnches and up over
the mternal condyle The wound 1s sponged with alcohol and
carefully clamped off to avord handling the shin duning the ope
ration  The flap contamning skin and superficial fascia 1s then
dissected back to the base hne and retracted  The ulnar nerve
1s 1solated and dissected out of its sheath {Fig 2) It 1s some
times difficult to find this nerve but 1t 1s always to be sought at
the mner side of the internal condyle It should be dissected
out carefully with a blunt dissector so as not to breal. or injure
it After it has been freed for 1 1/2  gauze 1s passed beneath
the nerve and it 1s retraced to the ulnar side It 1s then freed
further by blunt dissection with gauze

A transverse mcision 1s then made extending down through
the pertosteum (Fig 3) This mcision fo'lows in direchion the
superficial one and outhines a flap which 1s to be dissected back
and preserved tn toto for subsequent coverng for the jomt The
pulling back of this flap 1s a hard and tedious process until 1t 1s

well started after which 1t can be pee'ed back readily by blunt
dissection  If 1s the mner side that 1s the hard part as the layer
1s thin here and one must exercise great care not to buttenhole
it The olecranon 1s then sawed through After this 1t 18
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Aug 27 1913 the cast was spht for dressing

September | 1913 the wound had healed by fust mtention
except for a slight discharge on the upper border

September 4 1913 daily mamipulation of the elbow was
ordered

September 10 1913 the arm could be extended completely
and flexed to 15° beyond a nght angle

September 15 1913 traction was apphed for flexing and
extending the arm

Qctober 1 1913 active motion was possible

October 15 1913 | mampulated the arm under ethyl chlaad

May 15 1919, five years and ten months after operation she
writes « the arm 1s doing excellent work»  Photographs taken
at this ime show practically full extension and flexion (Figs 14

and 15)

Case Il E S sustamed a fracture of the nght elbow on Octo
ber 4 1913 as the result of a fall of forty twd feet The rent-
genogram showed a transverse fracture of both condyles aith the
radial head dis'ocated laterally and anteriorly

Physical exammation was negative except for the ngh arm
The shoulder appeared normal  The elbow was held at 150°
extension with less than 3 motion  Supination was imited one
fourth The wnst showed a Colles fracture unreduced Flexion
and extension were both one half normal  Eversion was lm
ted three fourths and mversion four fifths (Fig 16)

On March 25 1914 | did an arthroplasty on the right elbow,
using a flap of fascia from the thigh When the jomnt cavity was
cpened 1t was found that the synovial tissue was hypertrophied
and there was much fibrous callus formation imfltrating the
articular surfaces A transverse fracture of both condyles was
noted  The head of the radius was impacted and was surroun-
ded by callus formation

Five eighthe of an inch of the condyles was sawed offl square
at nght angles to the shaft of the humerus  The jomnt surfaces
were smoothed off and the operation completed according to
mu usual method The arm was put up 1n plaster in an extend-
ed postion The patent made a good ether recovery but
suffered considerably from pan for which morphia was ordered
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AFTER TREATMENT

If there 15 no evidence of infechion  the cast should remawn on
fora week It 1s then spht and the dressing changed ¥ there
15 a p a Jow should be cut mn the
cast and the wound nspected

Passive motions are begun m about ten days if normal
healing has taken place The arm 1s always kept above a
right angle  After three weeks gentle massage 1s applied
Baking 13 begun 1n six weeks three or four imes a week

The u'mate success 1n these cases depends very largely on
the after treatment  The patients should be under observation
for a long peniod of ume  Frequent X Ravs should be taken so
that we may follow the hony changes n the joint I motion
begms to shut down the anm should be mampulated under an
anaesthetic and the ethow put up m acute flexion  Qccasionally
monon becomes hmited due to an exuberant growth of new
bone In this case a secondary operation should be dane tu
remove this but 1t should not be undertaken for at least three
months after the onginal operation

Case] £ S was admitted to the Camey Hospital August 1]
1913 for rmmobr'ty of the nght elbow and nght knee Six
years previously the pattent had had an acute \liness accompa
med by fever and pam and swelling in the jonts for which she
was treated n her home without relief At the end of exg’st
months the pan and swellings had & appeaved from her left
shoulder and elbow so that she was able to feed herself but
she remained 1 bed for twelve months and after this was in a
wheel chair for two years  The symptoms continued to subside
and the pam and swelling disappeared fairly good mouon
returned to all the jonts except ihe nght elbow and the nght
knee m wiich pam and suffness contnued at the end of the
fourth year and no motion was possible  Thus condition con
uvLed up to the time of admsnion

August 14 1913 rocntgenoscopy revealed an ankyloms of the
elbow jount and of the patella to the femur (Fig 13)

August 20 1913 1did an arthroplasty of the right elbow using
a flap of fascia Jata A hght plaster cast was apphed  Follow
ino the operanon the patient made a good ether recovery
There was shght pain 1n the elbow
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After the operation the patient suffered considerably and
showed some swelling of the atm  On the fourth day the cast
was split and the patient expenenced rehef

On the seventh the patient was comfortable and out of bed
The following day he was discharged to report to my office

The end resu't shows nearly normal range of motion with a
stable useful jomnt

On October 29 1920 he writes  « [ can crank a Ford [ can
do anything that | evercould My work 15 dnving and repair
ing automobiles and | have had to change 387 tires on the
road which requires the use of two good arms » (Fig 17)

Caselll F D In 1910 the nght elbow became swollen and
tender At this tme an open operation was done on the jomnt
Six months later another operatton was done after which
the elbow dramned for four years and the patient lost the entire
use of the arm  There were numerous scars above and shout
the e'bow  The elbow was ankylosed at 180 Finger and shoul
der motions were normal

On August 10 1918 by my usual method 1 did an wthro
plasty on his elbow He made a good recovery and iad a
norma’ convalescence Two weeks later he was discharged to
have daily dressings done by the family doctor Motion a this
time was from 80° to 100° without pan

He reported at my office on August 30 1910 At this time
the wound was quite healed The elbow showed 30° motion
He was then seen about every six weeks  On October 18 1910
the wound was found healed Motion gradually increased

On December 9 1919 he showed motion from 35 10 145
with full supination The elbow was stable with no lateral
motion  He has no pamn works as a telegraph operator and
« hfts anything » (Figs 18 and 19}

For a full report of e'bow arthroplasty tte reader 15 reterred
to the author s (81) articles appearing 1n

a) Clinics of North America 2 959972 Aug 1922

b) ] Am M Assoc Chicago 1915 LXIV 312
c} Surg Gyn et Obst Sept 1921 223
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and the following day the arm was put up n suspension He
continued to suffer considerable pam far four days after wiic'
1t abated

On March 29 1914 the wound was dressed and was found
clean except for some serous discharge

March 30 1914 the cast was sp'it and a volummous dressing
apphed with sphnts to the forearm

March 31 1914 the patient was seen 1n consultation by Dr
Courtney who reported a tourniquet paralysis and advised
electnicity and massage

Apnl 1 1914 the wound was dressed and found clean and
healing by second mntention  Electricity and massage daily

Apnl 5 1914 the patient was out of bed and walking about
the ward When dressed the wound was found clean

Apnl 10 1914 the wound was dressed The motion 1n the
elbow was good with supination and about 43 motion in flexton
A nerve report was ordered

Apnl 15 1914 the nerves were reported responding to the
faradic current  Thep was dered good M
was advised

Apnl 18 1914 the patient was discharged from the hospital
to report daily at my office

November 30 1914 the patient re-entered the hospital for
operative mterference 1 an attempt to gain increased motion
Both bones of the forearm had dislocated backward and the
head of the radius was very much enlarged Motion was from
150° extension to 50" flexion with the carrying angle markedly
increased

On December 2 1914 after the usual preparation a 4 1mna
sion was made over the external condyle The removal of the
enlarged head of the radius caused a marked increase 1n motion
but the posterior dislccation was not improved  The nternal
condyle was chiseled loose and removed through a sma'l a1
sion over the fragment After the end of the humerus was
smoothed as much as po.sible witha rasp the wotnd was closed
and a cast applied with the arm at nght angles A good ether
recosery followed



MOBILIZATION OF ANKYLOSED JOINTS 37

the leg just above the mid honzontal hne a distance of 5 to
10 from the joint proper (Fig 22) As much fat as possible
1s taken with this masion After clampmg the shin edges
with towels the skin 1s dissected to the nner side of the leg
exposing the patella tendon patella and tibial tubercle

A curved incision 1s then made through the fascia beginning
n the mid anterior line, about 5 above the patella and runn
ing between the patella and outer condyle to just below the
knee joint

The quadriceps tendon 1s then exposed and elongated This
elongation not only allows better jont exposure but affords a
proper lengthening when we later place the leg n flexion
plaster This lengthening may a'so be done by the Bennett
method (Fig 23) The patella 1s then rased from the femur
talang the lower cut portion of the quadnceps tendon and
forcibly retracted to the inner side of the knee with its mnner
ligament attachments intact Some surgeons detach a piece
of the tibial tubercle 1n crder to increase exposure but I have
found this unnecessary when the guadniceps tendon 1s elongat
ed in the beginning There are also manv difficulies when
this piece 1s removed such as delayed or faulty union which
complicatet he convalescence (Fig 24)

The patella 1n these cases 1s often found hypertrophied and
should be narrowed laterally as well as thinned and smoothed
with shoemaker s rasp

The joint being then exposed a careful study of 1t 15 made
from X Rays and great care 1s taken to folaow the contour care

fully  Putt: instruments are admirable for this purpose (Fig
25)

Several important requirements must be observed

I Be sure to leave a well defined spine between the tbia
condyle as wel' as cupping out the upper tibia surface which
will help stabilize lateral mobilty (Fig 26)

2 Carefully round the condyle with a Putt: instrument and a
shoemaker s rasp making a concavity to fit over the newly
formed spine

3 Actually replace these opposing surfaces and mould care
fully without any irregular hitches during attempts to flex
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KNEE

The knee jomnt presents a greater barrier to good arthropin tie
work than any of the other large jomts  Lateral stability and
secunty 1n the knee must be almost absolute Without stabil
ity a brace 15 necessary to permit walking even the use of a
brace will not prevent the progress of overgrowth of bone (a
direct result of undue stram) with its accompanymg pam and
soreness A stff knee on the other hand 13 a good functional
member if the ankylosis 18 firm and 1n good position {5° to 8 of
flexion) {Figs 20 and 21)

If we consider arthroplastic measures 1n a single ankylosis of
the knee they must be cautiously advised even in face of the
advances tha* have been made largely by the splendid work
of Professor V. Putti of Bologna  Athroplasty must be done
with the assurance of stability and freedom from sensitiveness
and pain  In other words we must ncrease function 1n order
to classify the result as good or improved

Progress 1s fast being made and although undoubtelly the
last five years have seen a great advance 1n the number of func
tional results we expect better ones 1n the future

Generally speaking an ankylosis bony 1n character lends itself
best to mobilization as 1t 15 more free from the results of
nssue infection  Such a condition 1s true of all joints

In general the results of fascia transplantation have proved
most successful and the technique as advised by Putt has given
the most consistent results 1 differ from his techmque ony 1
believing 1t adwvisable not to sever or disturb the patella tendon
o 1ts attachment

OPERATIVE TECHNIQUE AUTHOR’S METHOD,

The usual preparation 1s given both legs from the ankle 15 the
grom | feel 1t 18 best to remove the fascia from the opposite
leg thereby mimmzing the extent of the operation on the anky
Josed leg as well as making 1t possible to remove more fascia
withcut disturbing the external support of the joint

“The mncision 1s made from just below the mner attachment of
he nate'la tendon curving slowly over this pomnt to the muddle
of the external cartilage and then directly up the outer side of
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the leg just above the mid horizontal line a distance of 5 to
10 from the jount proper (Tig 22) As much fat as possibl~
1s taken with this After clamping the skin-edges
with towels the skin 15 dissected to the inner side of the leg
exposing the patella tendon patella and tibial tubercle

A curved inasion 1s then made through the fascia beginning
tn the mud anterior ine about 5  above the patella and runn
ing between the patella and outer condyle to just below the
knee joint

The quadriceps tendon 1s then exposed and clongated  This
elongation not only allows better joint exposure but affords a
proper lengthening when we later place the leg in flexton
plaster This lengthening may a'so be done by the Bennett
method (Mg 23) The potelln 1s then rased from the femur
taking the Jower cut portion of the quadnceps tendon and
foraibly retracted to the inner side of the knee with ats inner
Ligament attachments mntact Some surgeons detach a piece
of the tibial tubercle 1n crder to increase exposure but I have
found this unnecessary when the quadniceps tendon 1s elongat
ed n the beginning  There are also manv difficulties when
*his prece 1s removed such as delayed or faulty union which
complicatet he convalescence (Fig 24)

The natella 1n these cases 1s often found hypertrophied and
should be narrowed laterally as well as thinned and smoothed
with shoemaker s rasp

The joint being then exposed a careful study of 1t 13 made
from X Rays and great care 15 taken to folaow the contour care

h;l]y Putt: instruments are admirable for this purpose (Fig
25)

Several important requirements must be observed

I Be sure to leave a well defined spine between the uba
condyle as wel' as cupping out the upper tibia surface which
will help stabilize lateral mobility (Fig 26 )

2 Carefully round the condyle with a Putt: mstrument and a

shoemaker s rasp making a concavity to fit over the newly
formed spine

‘3 Actually replace these opposing surfaces and mould care
fully without any irregular hitches during attempts to flex
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KNEE

The knee joint presents a greater barrier to good arthropiastic
work than any of the other large jonts  Lateral tabthity and
security 1n the knee must be almost absolute  Without stabil
ity a brace 15 necessary to permit walking even the use of a
brace will not prevent the progress of overgrowth of bone {a
direct result of undue stramn) with its accompanymg pam and
soreness A stff knee on the other hand 1s a good functional
member if the ankylosis 1s firm and 1 good position {5 to 8 of
flexion} (Figs 20 and 21 )

If we consider arthroplastic measures 1n a single ankylosis of
the knee they must be cautiously advised even 1n face of the
advances that have been made largely by the splendid work
of Professor V- Puttr of Bologna Athroplasty must be done
with the assurance of stability and freedom from sensiiveness
and pamn  In other words we must increase function m order
to classify the result as good or improved

Progress 1s fast being made and although undoubtelly the
last five years have seen a great advance 1 the number of func
tional results we expect better ones i the future

Generally speaking an ankylosis bony m character lends itself
best to mobilization as 1t 1s more free from the results of
tissue infection  Such a condition 1s true of all joints

In general the results of fascia transplantation have proved
most successful and the techmque as advised by Putti has given
the most consistent results [ duffer from s techmque ony m
beheving 1t advisable not to sever or disturb the patella tendon
or 1ts attachment

OPERATIVE TECHNIQUE AUTHOR'S METHOD

The usual preparation 1s given both legs from the ankle 15 the
grom | feel 1t 1s best to remove the fascia from the opposite
leg thereby mimmizing the extent of the operation on the anky
losed leg as well as making 1t possible to remove more fascia
without disturbing the external support of the jont

The mciston 1s made from just below the inner attachment of
+he nate'la tendon curving slowly over this point to the imddle
of the external cartilage and then directly up the outer side of
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the leg yust above the mid horizontal hne a distance of 5 to
10 from the jomt proper (g 22) As much fat as possible
18 tahen with this incimon  After clamping the skin-edges
with towels the skin 19 dissected to the nner mide of the leg
expasing the patella tendon patells and tbinl tubercle

A curved masion 1s then made through the fascia beginning
n the mid anterior ine about 5 above the patella and runn
ing between the patella and outer condyle to just below the
knee joint

The quadriceps tendon 1s then exposed and clongated  This
clongation not only allows better joint exposure but affords a
proper lengthening when we Jnter place the leg m flexion n
plaster This lengtheming may a'so be done by the Bennett
method (Mg 23) The patelln 19 then rused from the femur
taking the lower cut portion of the quadriceps tendon and
forcibly retracted to the inner side of the hnee with its inner
hgament attachments intact Some surgeons detach a piece
of the tibial tubercle 1n crder to increase exposure but | have
found this unnecessary when the quadnceps tendon 1s elongat
ed in the beginning  There are also manv difficulties when
this piece 1s removed such as delayed or faulty union which
complicatet he convalescence (Mg 24)

The natella 1n these cases 1s often found hypertrophied and
should be narrowed laterally as well as thinned and smoothed
with shoemaker s rasp

The jomt being then exposed a careful study of it 1s made
from X Rays and great care 1s taken to folaow the contour care

leg]l)y Putti jnstruments are admirable for this purpose (Mg

Several important requirements must be observed

1 Be sure to leave a well defined spine between the tbia
condyle as wel' as cupping out the upper tibia surface which
will help stabihize lateral mobiity (Tg 26 )

2 Carefully round the condyle with a Putt: mstrument and a
shoemaker s rasp making a concawity to fit over the newly
formed spine

3 Actually replace these opposing surfaces and mould care
fully without any regular hitches during attempts to flex
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4 Cup out a space into which the patella will articulate
Great care should be taken with this modeling (Fig 27)

5 Remove a large piece of fascia lata ample enough to cover
both condyles The fascia nearest the knee on the outer side
1s thickest and most serviceable When this 15 removed sew
the fascia aver the condyle covenng all exposed bone wel'
Sew posteniorly two mches above the articular surface (igs
28 and 29) The femur 1s then adjusted to the ihha and the
patella 15 replaced  The outer fasaia 18 united with interrupted
chromic catgut

The elongated guadriceps 1s then strongly sutured and the
skin closed with interrupted catgut (Fig 30) A plaster s
applied from the toe to the grom with the knee m 35° to 4
flexion and the leg placed m an e'evated positicn 1 bed
Opuates are often necessary and mav be freely used

AFTER TREATMENT

The temperature pulse and pain are carefully watched for
any signs of infection

The cast 15 spht for dressing in two weeks and the leg placed
mto a rng caliper with 35 flexion so arranged that this can be
changed and passive motion slowly started

Traction 1s also applied with this cahiper which remains on
day and mght

Gent'e pacsive motions are started and mcreased gently guided
by pan and sensitiveness which always should be rmumnuzed

Massage 15 started in five to six weeks for thigh and calf and
the patient may usually walk with crutches about the sixth week

By means of an overhead extension the patient may also use
passive motions in bed two or three times 2 day

Active motions are started or attempted about the tenth week
pre ferably with the leg submerged in a tub of water  No actual
weight beanng 1s allowed unul the lateral ligaments have ughte
ned and a caliper may be applied to asmst weight beanng
depending wholly upon the sensiiveness and pain on use
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Cael F O K Age3lyeus

In 1909 patient had an acute nciccertan infection n the lelt
knee  The opening of the jomnt resulted in an ankylosis  The
Lnee was in good position but there was no motion between the
ubta and femur The patella was ankylosed to the femur
Mamipulations were unsuccessful in obtaiming motion  Arthro-
plasty was advised

December 14 1910 arthroplasty on left knee according to the
technique as descnibed on page 35

December 23 1910 out of bed Daily dressings

January 5 1911 cast removed  Posterior shell apphied

January 7 1911 smoall amount of weight beaning  Crutches

January 19 1911 patient discharged from hospital In a
leather leglet wath limited motion  To continue stretching and
daily hot fomentations

January 3 1923 now twelve years since arthroplasty No
pain and has had no trouble  « No bother at all and can do
cverythng  Sometimes has to stop and think which 1s the
operated knee » Has gamned forty to fifty pounds Leg
straight CGood power in quadriceps  Complete extension poes:
b'e and 95° motion n flexion  Absolutely no lateral mobility
(Figs 31 32 33 34 35)

The use of the muscle flap from the vastus internus in opera
tions of the knee jomnt was suggested by He'fenich 21b) Cra
mer (96) followed his proposal and in 1901 reported ten ope
rations of ankylosis of the patella by interposition of a piece of
the vastus mnternus  Six of these were successful Hoffa (24)
reports eight tibiofemoral cases of his own He used fatty
flaps  One case resulted n 15° motion and ability to walk, the
second in 15 and painful motion and the third 1n good motion
but with shght imping  In three cases ankylosisrecurred  The
seventh case had good walking ability and the eighth had 15°
motion seven months after the operation One pate'la case
had 10° motion twoy ears after the operation  Hoffa beheves
hus results are due to shortening and the contraction and atrophy
of the extensor muscles It 1s his opinion that the tendon should

be lengthened by plastic operation or the tuberosity chiseled
and attached higher up
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Murphy (36a) first used his fascia method 1n 190! on the knee
joint A large layer of fascia lata with a thin layer of muscle
attached was dissected from the outer surface of the vastus
externus with its base below and antenior A small fap of
fascia covering the vastus internus was dissected free and placed
between the patella and the femur Between 1912 and 1916
Murphy reported fourteen operations While at first he used
fascta lata from the vastus externus he later used two implanws
of fat and fascia one hfted from the mner and one from the two
aspect of the knee He also changed his incision from two
vertical cuts to a Uincision  The patella was treated 1n four
different ways by placing a flap under 1t by turning 1t turtle
by rotatng or by transplanting a detached flap of the trochan
ter Of the fourteen cases there weve two splendid results
six good weight bearing legs one showed good flexion and
extenston improving and three records are mcomplete  In one
a sheet of paraffin was nserted beneath the patella

Since 1901 many attempts to mobilize the knee using Baers
membrane cargile membrane free and pedunculated flaps of
fascia have been reported

Me Curdy (98) and Osgood (59) used Baer s membrane The
former did not report on his result but Osgood found that
although good or fair motion resulted there was some lateral
motion  The.e results 1 feel clearly show the loss of stabiity
so dangerous to function and do not represent arthroplastic but
tather flail jomts

Tubby (792} 1n 1914 nterposed cargile membrane 1n three
cases with one good result In the other cases the patients
refused the after treatment

Schmerz (159) has had good results in the interposition of
amnion membrane which he claims surpasses the fascia trans
plantation 1 simphicity and safety

Whitacre {126) Neff (40) Owen (76) Quigley (131) Tubby
(79a) Prngle (99) Mc Kenna (100) Thomson (150) Wheeler
(168) Hohlbaum (139) Zeller (171) and Finochietto (102) have
used peduncu'ated flaps of fascia In general good servicea
ble knees were secured 1n two cases there occurred lateral mo
tion and one case re ankylosed  Of eighty five cases on which
Hohlbaum {139) reported using free and pedunculated flaps
there were 78 9% good results and 22 ©5 poor
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Steindler (46) Thomson {150) Brandstrup (101} Hessert (103)
nd Goddu {104) reported the v ¢ of free fascin flaps with good
results

Whitacre (126} Appel (128) Opidvy {103} and Horhamm=~r
{138) secured good motion by the interpostien of fascir and (1t
flaps

}gu‘c}mcr {130) and Qsgood (59} followed Payrs method
using frec fascia flaps butin Kirechner s cases adhessons form
ed and Osgood s result was only far and neceseitated the
weanng of a sphint  Simon (166} and Schloffer (158) however
recured good results by the same process  Tavcmier (197) and
Lenche (146) followed Putt s method The former s~curcd
nood motien but Lenche ¢ result wan an unserviceable leg

Flaps ¢f ussue were tried by Hole and Andrews (97) without
success  Hofmann (3b) by the use of frec perosteal flaps
obtamed only an active motion of 15 Tacein lia and stnps
of subcutaneous tissue were used by Veral (95)  Roeren {157)
secured immediate good results with the mterposttion of flaps of
fat but the develor of 'ateral made y the
apphcation of an apparatus  Colton {189) secured a good result
by the mterposition of a muscle flap

Camphell {1052} based s report on twenty four knee jount
cases In ten cases using fascra flap one resulted 1n 40 motion
cne 30° s1x re ankviosed and on one there has not been time
to report M= used Baers membrane m nme cases in onz
he obtaned pracuically perfect motion mone 70 of free motion
n four the membrane extruded and in two of esteomvehtis good
resu ts could not expected Two cases in which free fasca
from the thigh was mserted were failures  In three operations
m which prepatellar burea were mserted one resulted m {5
flexion and voluntary extension the second m 20 flexion and
voluntary extension 3t was too early to report on the third case
OFf twenty of the cases on which there has heen cufficient time
to record the end results thirteen had defimite voluntary motion
four did not obtan motion of sufficient value and three were
not successful as dense low bone was involved

Camphell does not consider s work on the whole satsfac
tory He recommends operations for ankjlosis of complete
destruction of the artieular surfaces and adjoiming bone and
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solid union of bony surfaces  In cases of complete fibrous anky
losts 1rregular scatiered bans or wregular fibrous union with
areas of destruction operation 15 also advised

Up to 1917 Baer (39b) had reported twenty eight cases of
arthroplasties on knee joints  He obtained serviceable motion
only 1n cases of fibrous ankylosis between femur and patella or
femur and tibia of which there were seven cases four gave
75 40 50° and 55° of motion respectively and good function
three were fatlures— active tuherculosis set up In five cases
of bony ankylosis betwen patel'a and femur and fibrous anky
losis between tibiofemoral jont excellent results were obtained
In sixteen cases of bony ankylosis between the patella and femur
and femur and tibia 19 % secured motion 7 % had no ultimate
motion 6 % had 20° 2 % had 30° and 1 % 45

In his early cases Baer made two lateral incistons one on each
side of the patella chiseled the bones apart and modeled the
ends of jount surfaces The hrst plece of membtane was
carned through the opening on one mide of the patella to the
other side  The second piece overlapped the first the jomt
was covered as far as the top of the subquadrniceps bursa  Baer
Jater used the horseshoe incision

The wnter believes that the general opinion 1s that lateral
mcisions do not give sufficient exposure to properly model the
fernur and b

In 1920 Putti (50f) reported on ten cases of knee arthroplasty
The largest range of motion obtained was 100° the smallest 50°
and the average 82 The average age was twenty two years
Putth thinks arthroplasty of the knee should be executed more
frequently and that the restoration of the knee jont can give
the greatest satisfaction to the patient  There 1s more than an
aesthetic value obtamed by these operations Putti uses the
method set forth by Olhier of re_ecting the articulating surfaces
nterposing membrane 1nd preserving all the penarticular struc
tures particularly hgamentous (Figs 36 37 38 39 40) A
modification of the Kcher incision 15 used the cut 1s prolonged
below to round the tbial tubercle This allows rolling in the
skin after the insertion of the patellar tendon has been removed
with the tibal tubercle A piece of bone 4 by 3 cm and | ecm
deep 12 removed Solid union of this afterwards 1s very impor-



MOBILIZATION OF ANAYLOSED JOINTS 43

tamt  As there 14 sometmes difficulty i making this union
this constitutes the weak paint of Kocher 8 inetston Puttr also
uses the procedure of pltic clongation my on incision 1
Z form of the quadriceps tendon to overcome strong contraction
of the extensor npparatus This imncision gives good aceess to
jomt surfaces

The joint exposed the femur and tbin ends are shaped the
spine of the thia made sharp and the intercondylotd groove
deepened  The transverse diameter of the condyles 19 persers
ed but the sagittal dinmeter 15 deczesed  In this way the loss
of the crucal lhigaments 1s compensated  The ankylosiz 18
freed by a clusel 1o the postenior stde He uses mampulation
10 break up the bony lamellae smooths resected surfaces by files
and removes any cicatnicial mass  He ndvises aganst uaing
patellr flaps as he found the patelln nearly slway s increases in
thickness  The patella should never be completely removed
The hgamentum patellae and tibial tubercle are nailed 1n place
by a double headed nal which 1s usvally removed 1n a menth
1f necessary for Hexton the quadriceps tendon sg fengthened by
the 7 method

For fifteen days the whale leg 15 10 a plaster gutter sphint
n semt flexson 4 to 5 kgm traction are applied  After the
removal of the stitches the knee 1s suspended to an overhend
frame with strap and pulley The amount of exercise depends
on the patient s strength alibity to stand pain and the reaction
of the jomt  With the patient on the edge of the hed the hmb
hangs out and flewion 1s obtamed by gravity In a month
massage faradism heat and mechanotherapy {Bonnet s appa
ratus) are used  Auto immobabization 1s essential  In one and
one half months a suff leg brace 1s apphied  The patient should
have good use of the hmb in three months

Among hig cases Putts (50 d} reported one of complete bony
ankylosis of the knee at an angle of 140" Suppurative arthritis
had caused wounds to be open five months and resuhed m
deep cieatnix There was bony ankylosis hetween the femur
and the tibia and between the femur and patella and pertar
tcular ossification  {igs 4 and 42) He used his regular
techmque in operating prolonging Kocher 8 masion at the
base to encircle the tibial protuberance  One month after the



44 % RUSSEL MAC AUSLAND

operation there was 40° motion no pamn and complete extens
1on In five months the patient could walk long distances had
complete extension and flexion to [10 There was shght faterai
movement In seven months the flexion was 85° and there was
more lateral movement The leg was serviceable Fourteen
months after the operation the patient returned to the hospital
because of severe pamn 1n the knee  The jont was flexed in the
position of sem flexion and could not be extended  After trac
tion and hot air applications the jont improved  The patient
walked again and twenty seven months after the first interven
tion he could fAex his knee to an angle of 85 had a movable
patella and no lateral mobility (Figs 43 44 45 4o 47)

HiP

Ankylosis of the hip practically always 15 seen in the position
of deformity that 15 fexion and adduction (Fig 48) The
correction of this deformity results in a functional hmb for
working use  (Fig 49) It has however a distinct disadvant
age in sitting stooping gowng up and down staurs etc  as well
as somewhat mterfening with the gait  As the jont 1s rotary
1t lends 1tself to arthroplastic measures In single ankylosis
interference must be decided upon with caution and yudgment
In double ankylosis the decision 12 easter

Any mncrease 1 motion m this joint improves the knee jont
action and this together with the hypermobility of the lumbar
spine  distinctly increases function One must however
remember that stabilitv 15 very necessary and unfortunate
resuts such as dislocation have followed arthroplasty of the hip
where stability has not been obtamned

Hoffa s (24) statistics 1 1906 recorded three operations on
the hip by Rochet and two by Nelaton using muscle interpo
sition  One of the five cases showed a mobility of 40° 1n one
year the othera good function of 45 1n exght months  One case
had good mobility at first Sut it diminished later  The fourth
case had good motion five years after the operation and the
fifth case resulted 1 poor function nine months after interven
tion

Hoffa (24} reported one of his own cases using a flap of fatty
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tiesue  Seventeen months after the operation the patient
walked but active mohility was somewhat restricted

Sten (55) 1 1907 n Bier s chinie, interposed a flap of the
eartonus muscle 1 a ease of douhle ankvlosis of the hip  In
five months there was 30 %, of normal flexion and extension
and abduction of 10 ¢ of normal

Ahrens (111) 1n 1908 used the gluteus maximus muscle The

patient walked in eleven weeks

Meyer {149) 1n 1909 cited a case of using 1 flap of fatty
tizeue with a thin layer of muscle on o hip ankylosed from spon-
dylitis  The thigh was {lexed on the pelvis at 150" After the
operation the patient had passive motion to §0° extension to
normal adduction 30 and abduction 45

Duran {107} in 1910 used membrine and obtaned motion
of 50 %, of normal

Murphy (36b) found that the hipjoint gave him the best
results i arthroplasty He used three incisions  the ongmal
cne was U shaped beginning | 1/2  ahove the trochanter and
I behind it extending down 2 belew 1nd passing under and
m front of 1t up to a pont cpy the cemn Some-
times the skin was divided down t the lowest point of the U to
form the large interpcsed flap  The second inciston was 1 ong
the ihiotrochanter line 1 belcw and in front of the trochanter
and upward for about 5 n a straight line with the anterior
supenior spme of the thum  The third was a modification of
the second in that the incision was curved and convexed back
ward behind the trochanter (Tig 50)

His next step was to free the trochanter by 1 chuin saw and
retract 1t upward with attached mu<cles (Figs 51 and 52)

The ankylosed head of the femur was severed from the 1lium
as near the anatormeal line as possible with a carpenter s and
cabinet curved chisel (Fig 53) It was drawn obhquely
wnto the acetabular cavity for | The head was fractured out
and a special g'obular burr fashioned the acetabular cavity A
cup shaped well conformed the femoral head (Figs 54 55)

A flap of fat and fascra fascia lata and subcutaneous fatty
tisue (H/4  thick) was nserted behind the head and neck of
the femur and the edge was sutured to the acctabular margin
and to the capsular ligament with phosphorbronze wire  (Fig,
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operation there was 40 motion no pain and complete extens
1on  In five months the patient could walk long distances had
complete extension and flexion to 110° There was shight lateral
moivement Inseven months the flexion was 85 and there was
more lateral movement The leg was serviceable Fourteen
months after the operation the patient returned to the hospital
because of severe pam mn the knee  The jomnt was flexed 1n the
poanon of sems flenion and could not be extended  After trac
tion and hot air applications the joint tmprosed  The patient
walked agamm and twenty-seven months after the first interven
tion he could flex hus knee to an angle of 85 had a movable
patella and no lateral mobihty  (Figs 43 44 45 45 47)

HIP

Ankylosis of the hip practically always 1s seen in the position
of deformuty that 13 flexion and adduction (Fig 48) The
correction of this deformaty results 1 a functional hmb for
working use  (Fig 49} It has howeser a distinct disadvant
age 1n siting  stooping gomng up and down stairs ete  as well
as somewhat wterfenng with the gat  As the jomnt 1s rotary
it lends stself to arthroplastic measures  In single ankylosis
mterference must be decided upon with caution and judgment
In double ankylosis the decision 1s easter

Any mcrease 1n motion 1n this joint improves the knee jomt
actton and this together with the hypermobihty of the lumbar
spine  distnctly 1ncreases funcion One must however
remember that stabihity 1s very necessary and unfortunate
resuts such as dislocation have followed arthroplasty of the hip
where stability has not been obtained

Hoffa s (24) statitics i 1906 recorded three operations on
the hip by Rochet and two by Nelaton using muscle mterpo-
sion  One of the five cases showed a mobility of 40 1n one
year the othera good function of 45 in eight months  One case
had good mobility at first but it dimumshed later The fourth
ca.e had good motion five years after the operaton and the
fifth case resulted m poor function nine months after mnterven
non

Hoffa (24) reported one of his own cases using a flap of fatty
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tiesue  Seventeen months after the operation the patient
walked but active mobility was somewhat restricted

Stein (55) 1n 1907 n Bier s chime interposed a flap of the
sartorius muscle 1n a case of double ankvloss of the hip  In
five months there was 30 %, of normal flexion and extension
and abduction of 10 ® of normal

Ahrens (111) 1n 1908 used the gluteus maximus muscle The
patient walked in cleven weeks

Meyer (149) i 1909 cted a cnse of using a flap of fany
tie ue with a thin layer of muscle on a luip ankvlosed from spon
dylitis  The thigh was flexed on the pelvis at 150°  After the
operation the patient had passive motion to 60°  extension to
normal adduction 30 and abduction 45°

Duran (107) m 1910 used membrane and obtamned motion
of 50 *, of normal

Murphy (36b) found that the hip joint gave him the best
results 1n arthroplasty  He used three incisions  the onginal
cne was U shaped beginming 1 1/2  ahove the trochanter and
I behind it extending down 2 belew and passing under a\nd
in front of 1t up to a point cpposite the ccmmencement  Some-
times the skin was divided down 4t the loweat pomnt of the U to
form the large interpesed flap  The second incimon was ~ ong
the sliotrochanter line 1 belew and 1n frent of the trochanter
and upward for about 5 1n a strught line with the antenor
supenor spine of the 1thum  The third was a modification of
the second 1n that the incision was curved and convexed back
ward behind the trochanter (Mg 50)

His next step was to free the trochanter by 1 cham «aw and
retract 1t upward with attached muecles (Figs 51 and 52)

The ankylosed head of the femur was severed from the thwum
as near the anatomical line as possible with a carpenter s and
cobinet curved chisel (Fig 53) It was drawn obhquelv
mto the acetabular cavaty for | The head was fractured out
and a speaial g'obular burr fashioned the acetabular cavity A
cup shaped well conformed the femoral head  (Figs 54 55)

A flap of fat and fascia fasera lata and subcutaneous fatty
tissue {1/4  thick) was nserted behind the head and neck of
the femur and the edge was sutured to the acetabular margin
and to the capsular 1 with phosphorbronze wire  (Fig
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operation there was 40° motion no pam and complete extens
1on  In five months the patient could walk long distances had
complete extension and flexion to 110 There was shght lateral
movement  In seven months the flexion was 85 and there was
more lateral movement The leg was serviceable Fourteen
months after the operation the patient returned to the hospital
because of severe patn 1n the knee  The joint was flexed 1n the
posttion of sem: flexion and could not be extended  After trac
tion and hot air applications the joint improved  The patient
walked again and twenty seven months after the first interven
tion he could flex hus knee to an angle of 85 had a movable
patella and no lateral mobilty (Nigs 43 44 45 46 47)

HIP

Ankylosis of the hip practically always 1s wcen 1n the position
of deformity that 1s flexion and adduction (Fig 48) The
correction of this deformity results 1n a functional himb for
working use {Fig 49} It has however a distinct disadvant
age n siting  stooping gomng up and down stairs etc  as well
as somewhat mterfering with the gait ~ As the jont 1s rotary
1t lends utself to arthroplastic measures In single ankylosis
mterference must be decided upon with caution and judgment
In double ankylosis the decision 15 easter

Any mncrease 1n motion 1n this joint 1mproves the knee joint
action and this together with the hypermobility of the lumbar
spine  distinctly 1ncreases function One must however
remember that stabilty 1s very necessary and unfortunate
resuts such as dislocation have followed arthroplasty of the hip
where stability has not been obtamned

Hoffa s (24) statistics m 1906 recorded three operations on
the hip by Rochet and two by Nelaton using muscle mterpo
siion  One of the five cases showed a mobility of 40° 1n one
year the othera good function of 45 1n eight months  One case
had good mobility at first but it dimimshed later  The fourth
case had good motion five years after the operation and the
fifth case resulted 1n poor function mine months after interven
tion

Hoffa (24! reported one of his own cases using a flap of fatty
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use of the chromicized pig s bladder  The resulting motion 1n
mne cases of gonorrheal arthritis was active motion n 89 %
Two cases operated on 1n 1909 resulted in 20° and 40° motion
respectively  Infection was the cause of failure 1n one case 1
the other the penarticulr tissues needed stretching  In twenty
one cases of tubercular ongin 66 % good voluntary motion
utslity and good walking ability were sccured  One hundred
per cent good serviceab'e motion resulted in fifteen cases of
nfectious asthntis  In five cases of arthntis deformans mvolv
ing spine hip knees and ankles 60 ® motion was obtauned

Baer makes his tncision from the antertor superior spine down
the thigh parallel to the femur  between the tensor femorns
muscle on the outer side and the sartorius on the mner  The
capsule 1s strpped back the ends of the hones shaped and the
membrane thrown around the femoral head

Baldwin (115) mn 1915 reported a successful result using
Baer s membrane

Neff (40) used a U mcision with reflexion of the flap upward
for the formation of a long broad flap of fascialata  If capsule
was available, 1t was used for flaps 1f not fascia was
interposed

In 1913 Csgood (59) reported on five cases n one using the
capsule for a flap the result was poor 1n the second chse using
tissue flap the outcome was fair 1n the third case of excision
death resulted 1n the fourth case of fibrous ankylosis 1n which
free fascia was used the result was good and in the fifth case
of fibrous type mvolving a part excision according to Baer s
method the result was fair and improving

Two methods are used by Payr {74b) on thelup  One consists
of the separating of the ankylosis smoothing off of the head of
the bone or building a new rounded epiphysis out of the neck
of the femur with mterposition of fat (free or pedunculated) or
a flap from the tractus ileo ibiais  The second process 1s the
formation of a pseudoarthrosis as near as possible to the aceta
bular margin likewsse with the interposition  of soft parts
Payr tries to form the psendoarthroms after the manner of a
saddle joint stimulating the carpo metacarpal jomnt

Comer (55) Steindler (46) and Hallopeau (132) reported the
use of fascia lata 1n the hip  Corner and Steindler did not
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56 57) The head was replaced  The trochanter was nailed in
place  {Fig 58) The fascia was re approximated by chro
mic catgut and the skin sutured with sitkworm or horsehair
No dranage was used

The operated field was dusted with bismuth subiodide powd-r
and the wound sealed with gauze saturated with collodion A
pad of plain sten’e gauze moistened with 95 ¢, aleohol and
61 / phenol was placed over the hip four or five inches beyond
the line of mcision on either side A Rainey travais splint and
Buck s extension with twenty to twenty five pounds were
applied  Both legs were dressed in an abducted position

Passive motion was instituted 1n three or four weeks

In the majonty of cases of ankylosis of the hip reported by
Murphy there resulted a good range of motion and abdity
to walk without support  Among them was one case of metas
tatic ongin of complete bony ankylosis of the left lap with
rotation of the leg inward and adduction bevond the pelvic
mlet (Fig 59) The usual technique was followed mn the
operanon  The patient made an excellent recovery In
year she could walk without support and had full flexion
(Frgs 60 61 62)

Pettis (112) Tomey (113) Clark (114) Gibby reported by Mc
Curdy (98) Ceballos (116) Prando (88) Thomson ()50 and
Burlew (117) reported cases in which they had followed the tech
mque of Murphy using pedunculated flaps Several good
results were recorded  Thomson helieves his case re ankylosed
because he removed too httle bone

Mc Kenna (100) outlined hus technique as a modification of
the Murphy goblet shaped wncision The cut was carned
farther back to secure a fat and fascia flap that comes directly
under the gluteus muscle This fita into the acetabular canty
without cutting the pedicle of the flap

Perthes (186) 1n 1919 mobihzed a hip jont ankylosed in the
position of adduction  After the freeing of the ankylosis two
ped\mculated fat and fascia f'aps were interposed  In spite of
ankylosis of the other hip jomnt and of the two knees and of
paralysis of the scratic nerve walking was possible

Baer (38b) n 1917 reported his series of fifty cases of bony
ankylosis of the ip which an arthroplasty was done with the
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A study of the junction between the head and the 1hum s
made and then with a curved chisel covening a smnll space at a
time the femur 1s separated from the acetabulum  Care shoull
be taken to follow the outhne of the acetabulum at this 1
alwavs hard while the head 1s usunlly atrophied  (Fig 66)

Finally the head 1s freed and distacated  With the Murphv
male and female rasp (Mg 55) The acetabulum 1s tho-
roughly reamed out and the head 1s thoroughly rounded  (Fig
67} Great care should be taken to remove all spicules of bone

A picce of free fascia lata from the outer side of the opposite
leg 1s removed and sewed around the neck of the femur by
interrupted sutures  Then a purse string 15 tied about 2t ightly
(Fig 68)

The head 1s reduced  (Fig 69) The old capsule 1s returned
and sewed together and to the old attachments as nearly as
possihle | feel that this very matenally adds to stability and
ensures agamst dislocation or a wabbly unstable joint

The trochanter 1s then pulled down to its old_position and
held by resuture of the periosteum with fascia onginally elevat-
ed The skin 1s closed and the leg placed mn plaster from the
nipple line to the toe with the leg in 10° abduction complete
extension and a little pressure over the trochanter

The cast remams on two and one half weeks and 15 then
removed and traction applied Passive motions are started at
the third week and should always be within the limits of pan
The patient 13 encouraged to voluntanly contract the thg
muscles and thereby get voluntary contral early

The patient may walk with crutches 1n s1x weeks and bear
a Intle weight 1n about eight weeks Conva'escence as regards

motion varies with the type of individual but all motion should
be within the pamn lumts

Case I O P Age 24 years Patient had an ankylosis of
three vears duration involving both hips and knees due to
an l;:e;:hous process probably newsserian in ongin  (Figs

70

Apnl 12 1920 Anhroplasty of nght hip by Dr Andrew R

Mac Ausland using the techmique as outhned It was then
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record their results but Hallopeau secured a good weight
bearing leg after operation for double bony ankylosis of four
year s standing

Grange (182) 1 1920 reported three cases of arthroplasty In
one of bony ankylosis with internal rotation of the thigh  of
traumatic ongin a curved ncision was made berween the crest
of the 1hum and the great trochanter the femur was divided
at the neck and a flap of gluteus medius sutured over the raw
end of the neck of the femur and a loose flap of fat from the
buttock placed 1n the cup 1n the head of the femur Within
two months the patient could flex his hip to a nght angle

Hohlbaum (139) 1 1921 reported twenty cases of hip anky
losis of tubercular  rheumatic  gonorrheal arthntic and other
ongins  Free fascia and pedunculated flaps were snterposed
There were six very good results five good results six cases
re anky csed two patients died and one result was unknown

In operation on the hip | use the following techmque

The patient 1s given a very careful two day preparatian of the
hip from the nb hine to below the knee

A skin inciston 15 made beginmng at the anterior supenor
spine and running in a honzontal plane to about 2 below the
level of the trochanter at which pont 1t curves over the femur
3 to4 below the trochanter in a U shaped.fashion (Fig
63) This flap with considerable fatty tissue 1s elevated
raised to 1ts base hne and retracted

A similar incision 1s made through the fascia external to the
sartontus and sweeps around about 3  below the trochanter
at which pomnt 1t reaches the base of the femur The perios
teum 1s separated downward 1/2  and then upward to the base
of the trochanter (Fig 64)

With a 2 osteotome the entire trochanter 1s removed and
elevated taking with 1t all the muscle attachments

An measton 1s then made through the capsule beginning on
the thum and passing parallel to and i the center of the femoral
neck to the base of the detached trochanter (Fig 65) At
the attachment of the capsule to the femoral neck 1t 1s cut off
around on both sides for a distance of | 1/2  and retracted A
blunt dissector then frees the capsule from the neck as much as
possible
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1n all of these cases and although the mortality 1s hugh in young,
chi'dren and the dangers of infection considerable, the relicf
1s at times a matter of necessity  The method as described by
Murphy has been accepted as standard

An nci<ton 1s made 1n front of the ear from 1/2 below the
root of the zygoma up to the har ine  The meision may be
curved tn comvexed backward  pa sing forward under the
ngomato b 1 front of the ear, 2 abose the zygomn  The
L incrsion gives bes access  (Fig 82)

The ankylosis 13 divided and a flap of temporo maxillary
muscle aponcurosis dropped over the zygoma (g 83 84 85
8 87)

Murphy (36b) n 1913 brought to our attention his series of
nme arthroplasties of the jaw seven for bony ankylosis and
two for extra articular fibrous fixatton  The first case of a boy
with fibrous ankylosis of the left temporo mandibular jomt and
bony ankylosis of the right resulted in the ability to open his
mouth 1 four weeks after the operation Now he can put
an apple between his teeth  An operation on a case of fibrous
ankylosis allowed the opening of the jaws to 1 1/2 , three
months after the operation

Another patient who had fibrous ankylosis could open his
mouth | 1n five weeks after the operation

As the impairment of health 1s involved 1n an ankylosed jaw
early attempts at operation were made

Hoffa (24} collected eighteen cases Helferich one Lentz
one Mikulicz one Heale one Bilczynskt one Kusnetzow one
Gluck two Rochet four Schrmidt one Foderl one Orlow two
Meyer one and Beresowski one  In thirteen cases m which
muscle flaps were used good results were secured and the
average separation of the incisor teeth 1n ten cases was 2 6 cms
Good results were obtatned in two cases using skin flaps In
one mserting hog s bladder the incisors were separated 2 6
cms and 1n two cases using gilded plates 2 and | 75 cms

Hoffa (24) reported two of his own cases one of sumple resec
tion resulted in a separation of 2 cms and the other usmng a

temporal muscle fAap allowed the placing of two fingers be
tween the jaws
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/xt three years since the ongmal infection  The operation
wds followed by some shock  Perfect healing of the wound
Cast applied

May 17 1920 Cast removed and passive movements encou
raged

June 5 1920 Out of bed with crutches

June 10 1920 Walking with crutches

June 12 1920 Discharged from hospital

Januvary 13 1923 No pain  Motion 1n flexion 40

Motion 1n adduction and abduction 1n arc of 15°to 20" (Figs
72 73 7478 79 80 81)

Casell O P Age24years The previous history of th
case was reported under Case |  Both hips were ankylosed
(Frgs 69 70)

Nov 2 1920 Seven months after the operation on the ngh
hip Dr Andrew R Mc Ausland did an arthroplasty of the
left hxp using the regular !echmque

Nov 291920 Castremoved Wound healed by first inten
tion

Dec 6 1920 Passive motions started

Dec 17 1920 Panent up 1n wheel-chair  Some sensitive
ness Omit motion for one week

Dec 26 1920 Passive motion renewed

Jan 4 1921 Walking watn crutches

Jan 22 1921 Discharged from hospital

Jan 12 1923 No pain  Motion 1 flexion 40° Gooc
abduction and addution Excellent functional result (Figs

75 76 77 78 79 8D Bl)
JAW -

Ankylosis or greatly hmited motion 1n the temporo maxillary
articulations ear'y assumes dangerous proportions owing to the
mahhty to take nountshment  In young children this cond:
tion 15 complicated by the d from swelling dunng throat
infections so common In this type of case  Much of this infec
tion undoubtedly anses from the mnability to give proper hy
gienic care to the mouth and teeth  Arthroplasty 1s indicated
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Putts (50a) wn 1913 reported three jaw arthroplisties  In
operition he used Abbe s inciston  resected cnough Lone 1o
allow opeming the jaw and mterposed a free flap of facern
lath 6 x 8cm  taken from the base of the great trochanter  In
the post operative treatment the passive exercices are regulated
by means of wooden wedges

Four months after intervention 1 the first case of total alat
eral ankyloss of blennorrheal ongin the patient had nearly
normal motion  The after treatment had been neglected
which accounted for lass of complete mobr'ity  In one month
after operation 1n the second case of complete cangenttal ankvlo
sis of the nght temporal jaw  the child could open his mauth
to allow a space of 25 cms between the incieors  The third
casc one of complete anhvlosis between the condvle and
glenoid on the left sde showed in one year the abih*y to open
the mouth fu'lv

Blair (172) m 1914 found a flap of subcutaneous temporal
fasaa ~c’mnably adapted for interposition  IHis inzision was
almost completely within the hair hine  LCnough bone was
removed to leave a space /2 wide The immediats resuht
was3/4 to] opening and this by the use of a rubber bottle
stopper was mcreased further

Carr (120} 1 1917 obtamned three good results using a modi
fication of the Murphy method He was unacquainted with the
Murphy process at the ime but he would nse it on future rases
In eighteen months one patient who had complete fixation
for years could separate s teeth 1 1/4  The second patient
i three weeks could open and ¢’ose his mouth without discom
fort andthe third patient could eat in three days s the muscles
had not been greatly contracted

The same year Prando (97) apphed the Murphy method in
a case  Although it became gangrenous the case turned out
well and the patient can open his mouth and talk clearly

Henderson and New (92) n 1918 tabulated twenty three
cases of ankylosis of the lower 1aw operated on i the Mayo clt
me duning a period of eight vears  They divided the ankylos
mto articu'ar extra articular and articular extra articular types
depending on the location of the fixatien Fifteen cases were
articular five extra articular and the remamder articular extra



52 ¥ RUSSEL MAC AUSLAND

Biermann {119) m 1909 reported using a flap of the temporal
muscle and cbtaining a good result

Stein (95) 1n the same year obtamned a perfect recovery of a
ca.e using muscle f aps

Baer (38b) 1n 1917 recorded his senes of nine cases 1n which
eleven operations on temporo maxillary jaws had been done
One excellent result was secured 1n which a boy had even more
metion than normal The other cases showed good results
In case 8 the patient could open his mouth only 3 cme  this
case had been operated on twice by other methods and had been
ankylosed twenty three years

An arthroplasty on another case of marked cicatnicial changes
allowed the opening of the mouth to the extent of 05 cm A
babv eighteen months o'd and 1n weakened condition died
from the effects of the operation

Baer 1n histechmque first scrubs the place of operation using
pctassium permanganate oxide and bichlonde of mercury ether
and alcohol  The 1s made parailel to the zygoma and
along 1ts lowest border the fibers of the external pterygoid
muscle are separated and the temporal muscle retracted forward
He then cuts through the periosteum of the ramus of the nfe
rior maxillary bone and exposes the condyle This 1s separa
ted from the ramus and the temporal bone The bones are
shaped and a cuff of membrane sewed to the penosteum of the
bone The muscle 15 brought together and sewed and the
wound 15 closed  After two weeks the pahent 13 encouraged to
use his mouth and m are regulated by graduated
corks

An arthroplasty using Baer s membrane was reported by
QOsgood (39) m 1911 for complete bony ankylosis of the jaws
of two years duration A shght pus discharge made necessary
an ncsion and the removal of the membrane Four months
after the mtervention the motion was good

Neff (40) used a curved masion beginning 1 front of *he
tragus and camed up over the zygoma Fascia was stripped
from the zygoma subperiosteally The condyle was separat
ed from the glenod fossa and the jomt mobihzed A flap
from the temporal fascia or masseter was utured to the capsule
on the mnside
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Chubb (177) 1n 1920 reported a method which he had found
very successful  He divided the operation for ankylosis of the
Jaw 1nto two groups according as the bone 1s resected from the
region of the condyle or from the honzontal ramus

The bony or fibrous ankylosis 1n the five cases he described
was between the antertor border of the coronoid and the ptery
gord aspect of the maxilla [ our cases were traumatic  One
was nfective n ongn, and followed by a bilateral suppurative
arthntis of the temporo mandibular joints in tnfancy

In operation, the inasion started in the pre aurncular fold at
the lower level of the external auditory meatus passing verti
cally upward to the level of the tip of the pinna and curving
forward below the superior temporal crest to terminate anterior-
ly within the hair reqion  The zygoma was exposed and the
necessary hone removed piecemeal  The whole coronoid pro
cess was removed

In the case of infechve ornigin of hfteen years standing the
condylar neck region and coronoid of the left and nght sides
were resected  The operation was completed by a flap of tem
pora! fascia and muscle

The result 1n all cases was a gap of at least 25 cms and a
very sausfactory power of mastication

Imbert L (136) 1n 1921 emphasized regulating the dimen-
sions of the incistons for ankylosis of the jaw by the crossing of
the facial nerve on the neck of the ondyle The upper extre-
mity of the mcision should be about 2 ¢cms ahove the most
promunent part of the tragus  The resection of the condyle 1s
made by means of scissors and 1s at least 05 cm 1n height
He recommended the mterposition of soft parts

Dufourmentel and Darcissa (196) in 192] presented two cases
In one of complete temporo mawllary ankylosis of gonococeic
ongin the thickness of bone was destroyed and a prece of
rubber mnserted  Their special apparatus was used in the after
treatment Three months after the operation the power and
amp'itude of the jaw was normal A second case using a
muscular aponeurotic flap failed resection with no interpos:
tion of rubber resulted in a normal jomt

Bockheimer (173) i 1922 used an masion behind the ear

freemg bony ankylosis of the jaw of mflammatory ongm
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articular  The average ge of the patients was under ten years
Excision was the basic pnnciple of each dperation and no
interposing substance was used

The hfteen cases did well and from | to | 3/4  separation
was obtamed  In the extra articular types the best results were
secured by forcible stretching  In the articular-extra articular
type the scarning of the muscles prevented wide separation but
all the patients secured an opening of an inch

Douglas {(129) n 1919 aperated for complete bony ankylosis
of the left temporo maxillary joint A honzontal incision was
made just above the zygoma the hones were separated and
a flap of the temporal fascia with overlying fat interposed
The hnal result was excellent  although after treatment was
not carned out

Woolsey {170) also did a similar operation and obtaned a
good result He kept the jaws apart for some time after the
operation

Kerr (93) 1 1920 cited four successful cases  One patent
could open his mouth 1/6 and the second 1/4 A curved
L. shaped 1ncision was made beginning 2 above and 1/2 1n
front of the ear and down to the external auditory opeming then
anteniorly for 1 1/2 The facial nerve was avorded The
condyle of the mandible was sawed off with a chain saw and a
flap of temporal mu cle inserted  Both patients can masticate
ncrmally  The third patient suffenng fibrous and bony anky
losis of both joints of the mandible with contractions of the
penarticular muscles and fascta after operation could mast:
cate soid food  He had to guard agamst muscle contractions
The fourth patient after operation could open her mouth nor
mally and masticate food

Ritchie (154) m 1920 emphasized the importance of the after
treatment 1n the form of continual motion during waking hours
and weanng a rubber gag at mght He reported two cases
using flaps of temporal muscle In one case the flap was cut
too short and pulled off when applied as a free flap It was
extruded on the fifth day  In the other case the flap was cut
large enough The end results of both cases were equal'y
complete
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By tightening the muscle w1s apphied i the articular cavity
The result was good there was passive motion mn three days
The patient can sew  Abduction 1s hmited

Hofmann (5b) in 1908 used penosteal transplants from the
tbta The results were excellent one year after the opera-
tion the rotary movments were almost normal There was
active abduction with fixed scapula up to 45 after which the
scapula moved with the arm

Ochsner (124) always conscrvattve 1n adwising arthroplasties
n ankylosis with deformity makes 1 vertical incision over the
midd e of the deltord muscle and separates the fibers by the
Kocher dissector A vertical incision 1s made in the capsule
ta expose the head of the humerus  This s severed by cutting
the neck with a chain saw  Strands of silkworm gut are insert
ed for dramnage The arm 13 bandaged snugly to the side
and the forearm pliced in asling  He has not found 1t necessa
ry to use a fasaal flap  All of his patients within a few
months bhave been able to use the arm 1. before ankvloss
they can comb their ha, etc

In the treatment of ankylosis without deformity, in the finger
ankle shoulder joint or wnist Ochsner does not consider arthro
plasty indicated In the knee e bow and hip the subject 1s
debatable On the knee he uses the resection method on
the lup subtrochanteric osteotomy and on the elbow force
only He commends the Murphy method

Neff (40) believed that operation in the shoulder 1s rarely inds
cated as the scapular muscles provide good function In case
of intervention he advised reaclung the jomnt throush an incision
31/2 long extending from the hase of the coracord and on a
level with it down on a line with the bicipital groove The
cephalic vem serves as a gwde The greater tuberosity 1s
divided by means of a Gigh saw and retracted upward The
remainder of the operation 18 like that on the hip
capsule may be used as flaps

Murphy {36¢) did not report an arthroplasty of the shoulder
but 1n [913 he outlmed his technique on the cadaver as follows
The slon and deltoid are splt and the fascia separated along
the anterior margin for 4 It 1s then elevated to expose the
coracord process with the head of the biceps and coracohrachia

Fascra or
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After resection a flap of fat and fascia was interposed  In
fifteen months the patient could open her mouth normally
This inciston had the advantage of aveiding the facial nerve
and of hiding the scars

Gilpanek {180) secently (1922 reported  a severe case of
ankylosis of the yaw very sumlar to a case reported by Mur
phy The patient had had almost comp'ete ankylosis of the
mfenior maxilla for fourteen years as a result of scarlet fever
comphcated by an mfection of both mastords  The food had o
be macerated m the plate and the boy could talk only through
clenched teeth

The nght side was attacked first 1n operation  An masion
1 1/2 long was made 1n front of the nght ear from a pamnt
1/2 below the zygoma upward Al nev bone was removed
The jaw cauld then be opened so that the 'eft side was not
touched A flap of fat and fascia from the skin antertar to
the ongmal inmwon was mterpored  In ten days the patient
<ould eat

SHOULDER

The shoulder Jomt 13 rarely the seat of troublesome ankylo
w15 The wmobiity of the scapula replaces the lost motion
especially when ankylosis has accurred m tl e position of elec
tion that 1s abduchon of 50° 1o 70° and flexion of about 15°
to 20 forward of the frontal plane m which position the shaoul
der function closely simulates normal  (Figs 88 89)

No arthraplastic measure can be considered 1n the absence
of the deltoid muscle

The fust arthroplasty of the shoulder was reported by Neln
ton (34} m 19083 The aperation was done by Caville A 4
mciston was made below the clavicle passing externa ly 1o the
coracoid process down zlong the arm follewrg the fibers of
the deltord  The head of the humerus was divided at the level
of the anatormic neck A piece of deltord obtamed by a trans
verse section was mterposed between the surface of the hum
erus and the glenoid canty A counter mcision was made at
the same Jevel and a thread passed through the opening
surrounding 1n Joop form the extremuty of the muscular stnp
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resulted 1n perfect motion  The patient a carpenter resumed
s trade in six weeks  There was some restriction of the arc
of motion because of penarticular contraction but two years
after intervention the patient had practically recovered the arc
of motion

Ringel (153) demonstrated a case 1in which there had been a
complete shattering of the sheulder region treated by freeing of
the joint and interposing a peduncu'ated muscle flap from the
deltord  The immediate result was so good that the patient
returned to the army Later it was found that the flap ha~
sloughed and new bone formed In the second operation a
broad fat and fascia flap from the thigh was fixed over the
humerus  Free motion 1 all directions was obtained the arc
of motion was limited because of the great atrophy of the
deltord

Thomson (150) reported a case in 1917 He made an anterior
incision removed the greater part of the head of the humerus
and stitched 1n a piece of fascia lata from the thigh  The Iimb
was put in the position of night angle abduction A sufficient
range movement was secured

Verrall (35) believes he was justified 1n operating on a shoul
der adducted and having a small degree of pamnful motion as
he did not jecpardize arthrodesis in a good position  He ex-
posed the jomnt along the anterior border of the deltoid and
dislocated the humerus through the wound  The glenoid was
hollowed to shape and 3/4 of the humerus removed A
flap of subcutaneons tissue from over the deltoid was turned
over the glenoild He does not report his result

Grange (182) m 1920 did an arthroplasty for ankylosis of
the shoulder jomnt n a shghtly abducted position with a good
deal of destruction of the head and great tuberosity In the
operation an mnciston was made along the lower border of
clavicle and down the front of the arm for three inches another
was made just below the acromion process to meet the first and
a third was made along the lower border of the pectoralis major
This was divided where 1t crosses the axilla and the anterior
half of the deltord was cut through 1/2 below the acromion
process and turned down  The short head of the biceps and
coracobrachiahs were then divided The humerus was ex
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ha  The process 13 divnded 3/4  from the up and duplaced
outward The ankylosis 1s chiseled between the glenoid fossa
and the head of the humerus and an additional excavation of
the glenoid fossa made Ar mcsion at a nght angle to the
ongnal incision 15 made across the chest over the muddle pec
torahs major muscle A flap of fat aponeurosis and pedun
culated muscle 15 placed between the head of the humerus and
the glenaid fossa  The anterior portion of the deltord may also
be used as a flap

W L and C P Brown (82) mn 1914 reported the use of a
portion of the short head of the biceps for the interposed fap
It 15 located correctly anatomically and covered with a tendr
nous sheath its attachment to the coracoid process gives the
pedicle the nght Jocation  An incision 1n the shape of a
reversed «S» 15 made from the junction of the middle and outer
thirds of the clavicle forward and downward below the acro
mion process  The muscle fibers of the sulcus should be sepa
rated coming down directly on the tendmous attachment of
the mner head of the biceps The tendon of the pectora'ss
majar should be transfixed with a hnen thread and then cut
loose from the humerus the attachment of she nner fibers of
the deltord 1s transfixed and severed from the humerus which
will facthitate tts retraction  The forefinger of the left hand s
passed beneath the mner head of the biceps separating it from
the ccracobrachiabs and then its sheath and fibers cut across
4 1/2 below s attachment at the glenoid cavity About
one half the muscle of fanshape 4 1/2 x3 /2 @ taken
The capsule of the joint 1s opened and the head of the humerus
15 separated from the glenoid fossa preserving the head of the
biceps if possibe Enough e 1s d to mobil
the jomt  The flap 13 drawn n place by three No 1 chroms
crzed catgut sutures guided by the finper I the capsule allows
good motion it shonld be sutured otherwise 1t should be free
1f the pectoralis major has contracted 1t should not be re
attached to the humerus unless 1t 12 lengthened

The arm 1s put 1 a cast at night angles to the hody with the
forearm flexed f the head of the biceps 1s severed The cast
1s removed m ten days

The case of infectious ongin on which the operation was done
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The other case of bony ankylosis between the ulna 1nd radius
when chiseled apart gave ®0 suptnation and pronation

L Duran {107) n 1910 did an arthroplasty using Baers
membrane Painless mability of about 50 ®, of normal resulted
in one month

Mention has been made of an arthroplasty by Whitman (60)
in 1S11 1n which a section represanting the first row of carpal
bones was removed and the deformity corrected  The record
1s incomplete

Neff (40) mn 1912 outlined hus technique of operation on the
wnst A convex incision with the convexity downward through
the skin on the dorsum of the wri¢t extending from the ulnar
to the radial side division of the posterior annular hgament
and retraction of the extencor tendons laterally  division of the
capsule transvers-ly low down on the carpal bones and dissec
ton of 1t upward leaving 1t attached to the radus and ulna
resection of the first row of carpal hones 1n an arched direction
with convexity upward inversion of the posterior capsular flap
between the articular surfaces  If there 15 not sufficient capsule
a fascia lata f'ap or rectus aponeurosis may be used The
wound ts sutured and passive and active motion and massage
begun on the eighth day

Murphy (36f) 1n 1913 reported three wnist arthroplasties  In
one of infection an incision was made over the end of the radius
on the back of the arm and a flap of superficial fat and fascia
iterposed between the ridius and the scaphoid  Limited
motion resulted ankylosis did not recur  The second case was
that of a woman who had mutiple arthritis of six years dura
tion  Elbows ankles knees and hips were nvolved On one
wriet he made a longitudmal mcsion over the ulnar styloid
process di sected down on the vina and with an elevator <epa
rated the muscles tendons and arteries  Care was taken not to
diseect the periosteum from the hones A pedicled ulnar f'ap
from the cuter surface of the wrist was pass=d over the ends of
the benes and the tip was brought to the radial s de of the jcint
where 1t was fa tened A rachal flap was mterposed in Like
manner  The arm was dressed in sheht anterior flexion and
held i an elevated position

Five weeks later Murphy operated on the other wnst the
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posed and rounded and a large flap of superficial fascia tuned
in from the surface of the pectoralis major The wound was
closed and the arm put up with the shoulder abducted 45°
Active abduction to 45° flexion to 45° and 60” rotation resu ted
Passive abduction and flexion could be obtamed to %0°

Wrist

For most purposes a wnst ankylosed mn hyperextensicn
permits satisfactory function with undiminished strength 1n the
fingers (Figs 90 91 )Occasionally however lateral and flexed
motions are destrable 1 which case mobilization may be
attempted

Only a few cases of arthroplasties of the wnst have besn
reported

Hoffa (24) records a case done by Nelaton and Oubredanns
(108) in 1905 They resected the first row of carpal bones
and nterposed a tendon muscular flap The outcome was
poor ankylosis recurred in four months

Hoffa (24) himself did two wnst arthroplasties On one he
nserted a magnestum plate A fistu'a resulted which necesst
tated the removal of the plate ankylosis recurred In the
other operation he resected the furst row of carpal bones and
mnserted a fat and fascia flap taken from the proximal side of
the wound Two months after the operation there was free
motion of several degrees  Nine months later there was good
mobility 1n the wnst and excellent function

Stem (55) n 1907 1n Bier s climic did an arch shaped resec
tion of the bones and interposed a muscle flap  In two years
the passive motion was good but the function was unsatisfac
tor; due to the patient s cutting the flexor tendons

Baer (38c} 1n 1909 reported a case cf congemtal union be
tween the head of the radius and the ulna Chromicized pig s
bladder was interposed  Three months after the operation
suprnation was possib'e to 100° but a twist m the radius pre
vented 1t going further

Two more cases were cited by Baer (38a) 1n 1918 One of
congenttal synostosis of the radial head and ulna 1n which the
membrane was used gave voluntary motion of 110° Marked
curvature of the radius made normal conditions 1mpossible



MOBILIZATION OF ANKYLOSED JOINTS 63

ednward  Anincision was then made over the capsule of the
old jomt which was carcfully saved and retracted laterally

With a curved chisel the seaphoid and semilunar were scparated
by osteotomy from the rads  (Fig 99) The lower end of
the radius was re shaped and made to approximate as near as
possible the normal radial end  One founth inch of the carpus
was removed and the carpus very carefully rounder to conform
to the opposing radial end (g 100} A piece of fascia was
theii removed {rom the outet side of the lower thigh of the night
Jeg wnd sewed between these surfaces with interrupted chromic
qut It was sutured first to the antenior capsule of the jout

then to the postenor capsule well over the head of the radius

(Tigs 101 102) The old capsule of the joint was then closed
with interrupted chromic catgut and the <kin was closed with
continuous catgut  The hand was placed 1n a cast in hyper

extension  The plaster was allowed to remamn on three weehs
and then was split down the side and gentle passive motions
begun  (Figs 103 104) Active motions were encouraged

November 20 1922  Treatment continued  There was no
discharge  An X Ray showed separation between carpus and
radius as a rsult of arthroplasty (Figs 105 106)

November 27 1922 Hand was in good condition No paimn
and use of the fingers had increased Hyperextension sphnt
applied To have daily baking and massage with motion

January 22 1923  There was 10 lateral motion 1n the wnist
hand flexion 10" hyperextension 35 to 40 (Figs 107 108)
The patient could almost make a fist  His inability to complet
ely close fingers was due to the old sepsis involving the sheaths
cf the tendons He has no pain and wishes to go to work

1 feel the function will increase as tme goes on

FINGCERS

Unfortunately the phalangea’ joints lend themselves poorly

to plastic work due to the fact that 1n most cases the njury

. which causes the ankylosis also damages the tendon sheaths
and the tendons As a result rapid and extenswve atrophy
follows rendering the skin and subcutaneous tissue very deh
cate  So tender are all the structures with which the operator
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carpal bones and ulna and radms of which were completely
ankylosed Only a radial incision was made The lower ends
of the ulna and radius were resected about 5/8 to3/4  The
division of the anky osis was semicircular with concavity
upward A flap from the dorsum of the radial side of the
forearm was interpo.ed and fastened to the jont capsule on the
ulnar side

The nght wnst had an almost normal conformation the left
wnst luxated shightly

Tn 1922 1 did an arthroplasty i the following case

Case ] E M On May 12 1922 patient fell through a pane
of glass cutting the nght wnst  This was follawed by nfec
tion resulting in anky'osis 1n deformity of 25 flexion Scars
from numerous mcisions during sepeis were present

When I first saw the patient he had power n all tendon
groups but was unable to make a fist and the wnst was anky
losed mn 25 flexion deformity  Radiograms showed conside
rable atmphy and penanhnhc change_v. with some posterior
displacement of the tip of the ulna (Figs 92 93 ) Mampulation
mto the hyperextended position was done in August 1922 and
a plaster applied

August 23 1922 Patient could bend fingers Use encou
raged while m plaster

September 25 1922 Plaster removed and hyperextension
sphnt apphed Baking and massage dailly Wnst i good
position and  although motion of fingers had increased and the
wnst was m hyperextcnded pesition there was no wrst jont
motion  {Figs 93 94 95)

October 30 1922 Radiogram shows ankylosis between the
scaphoid semilunar and the end of the radius  (Figs 95 97)
Arthroplasty of the wrst was advised

November 7 1922 Operation

OPERATIVE TECHNIQUE AUTHOR’'S METHOD

Posterior masion 5 fong (Fig 98) Skin and superficial
fascia clamped off with towels  Incision then made over fascia
and postenor higament and both retracted Common extensors
setracted outward and the extensors of the thumb were retract
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ed inward  An masion was then made oser the eapsule of the
old jont which was carefully saved and retracted laterally

With a curved chisel the scaphoid and semilunar were separated
by osteotomy from the radws ([ig 99) The lower end of
the radis was re shaped and made to approximate as near as
possible the normal radial end  One fourth inch of the carpus
was removed and the carpus very earefully rounder to conform
to the opposing radinl end  (T1g 100) A piece of fascia was
then removed from the outer sde of the lower thigh of the nght
leg and sewed between these surfaces with interrupted chromic
gut It was sutured first to the antenor capsule of the joint

then to the posterior capsule well over the head of the radws

(Tigs 101 102) The old capsule of the joint was then closed
with interrupted chromic catgut and the <kin was closed with
continuous catgut  The hand was placed 1n a cast mn hyper

extension  The plaster was allowed to remnamn on thiee weeks
and then was spht down the side and gentle passive motions
begun (gs 103 104) Active motions were encouraged

November 20 1922 Treatment continued There was no
discharge  An X Ray showed separation between carpus and
radius as a rsult of arthroplasty (Figs 105, 106)

November 27 1922 Hand was in good condiion  No pan
and use of the fingers had mcreased Hyperextension splint
applied  To have daily baking and massage with motion

January 22 1923 There was 10 lateral motion 1n the wnst
hand flexion 10° hyperextension 35 to 40 (Figs 107 108)
The patient could almost make a fist  His mability to complet
ely close fingers was due to the old sepsis involving the sheaths
cf the tendons He has no pam and wishes to go to wark

1 feel the function will inerease as ime goes on

FINGERS

Unfortunatelv the phalangea' joints lend themselves poorly

to plastic work due to the fact that 1n most cases the mjury

R which causes the ankylosis also damages the tendan sheaths
and the tendons  As a result rapid and extensive atrophy
follows rendenng the shin and subcutaneaus tissue very dely
cate  So tender are all the structures with which the operator
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comes 1n contact that even though he uses the best technigue
he 15 baffled  Not unti] the metacarpal row 1s reached can the
operator feel that the chances of success favor plastic work
and here only n the presence of ntact tendons and sheaths

In 1908 Hofmann (5b) reported a case of fibrous ankylosis of
two interphalangea’ joints of the same hand 1n which he mter
posed pernosteal transplants from the ibia  S1x weeks after the
operation there was good passive but no active mobility

Elcesser (15) secured a good result by implanting a finger
Jjemnt from the cadaver

Goebell (16) also obtained a good movable joint by implant
g a toe joint in a ﬂnger resected for severe arthritis deformans
mans

Hammesfahr (133) 1n 1922 reported tran planting the jomt
of the <econd toe with cap ule and lgaments between the
preximal phalanx of the rmiddle hand bone The re ut has
been very satsfactory the patient can move the joint freely in
all directions there 1s onlv shight lack of b nding ability

In 1922 Oechlecker {184) reported good results after six
years i transplanting the entire finger joints taken from the
patients themselves and from other persons  The results in the
autoplastic cases were the better

Roepke {68) m 1913 operated for finger jomt ankylosis and
mentioned that he had success with free fat transplantation

Payr (74b} 1n 1914 recommended arthroplasty of the finger
using pedunculated mmplants of Haps of tendcn sheath from the
palmar side of the hand He reported two arthroplasties of
the interphalangeal joints with favorable results

Gallagher (109} 1n 1915 reported the result of an arthroplasty
for traumatic bony ankylosis of a proximal interphalangeal
jomnt of the fourth finger He does not describe his method
In two months the patient could lift and carry on the joint 7 3/4
pounds There was voluntary flexion to about 45 and exten
sion to about 170°  He has devised a stmple apparatus to give
proper exercise to the joint

Hamlton (110) reported success in arthroplasties on the pha
langeal and metacarpo phalangeal joints  The sams principles
are nvolved as n arthroplasty on the larger jomts  The na
<ion for all phalangeal jomts 1s made para’lel to the long 1xs
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of the finger A md ateral incision 18 made on either side
down to the capsulat hgament For  meticarpo phalangeal
joints an nasion 1s made at the junction of the postenor and
Iateral cutfaces on either side  The bones are mobilized by
cawing two micks about 1/6 apart Al fragments of capsu
lar higament arc temoved  In the thumb he recommends the
vse of a free flap  Extensicn 1s applied by means of 1 sphn
and adhesive plaster  Passive motion 1s mnstituted after two or
three weeks A casers cited of virulent polvarthntis which left
a man w th bony ankylosts of the thumb joint and proximnl
phalangeal jomt of the mdex finper of the nght hand  Within
six months after arthroplasty the patient was nccepted as 1
naval recrust by the United States Nawvy

Verral (95) 1n 1920 reported hus belief that the proximal joints
can be treated by arthroplasty using free fracial graft  Meta-
carpo phalangeal jomnts afford a good field for the hrst second
and fifth fingers encugh subcutaneous tissue can oe obtawred
locallv for the third and fourth fingzrs he used fascia lata
The lapiscut mastnp3 x 1 folded 1n half and sewed up
into a bag which 1s slippsd over the metacrpal head and secur
ed by catgut

Hesse {140} 1n 1922 reported on fourteen cases of finger mo-
bilizaton On the middle joint he made a lateral meision
recected the head of the basal phalanx after separation of the
latera’ hgaments  In two caces a laver of pericsteumn from the
tibia was placed over the resected end In ten months one
patient had complete working atility of the finger In three
and one half months the other patient had active mobihty
120° and normal extension In the twelve other cases tree
fascia lata tran p antation was used  In ten cases the patients
were benefitted secunng satisfactory mobility In one case
the fascia sloughed and there was no betterment In ancther
case there was shortening to about 2 cms active motion 1n the

basal o1t 100° but no movement in the middle jont and strong
lateral motion

In four of the cases 1t was necessary to remove
the fascia
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ANKLE

Ankylosis of the tibo astragalord jomt 1f at a night angle
without varus or valgus 1s a functional joint with which in my
opimion we should not mterfere  Although a weght bearing
jomt may be obtained from arthroplasty stabilty pam and
sensitiveness may result

In a s'ight ankylosis of the ankle n good position there 1s
only a shght mp  If after experience 1n years to come sta
bikty may be assured with an arc of motion without pan and
sensitiveness then and only then will arthroplasty be indicated

Ochsner {124) in 1912 reported that m case operation was
necessary for ankle deformities he used the resection method
removing the necessary amount of bone in a transverse lme
Hic cases have been successful and the patients can usual
walk n two weeks In case of severe ankylosts withcut defor
muty he1s opposed to arthroplasty

Ashhurst (77) 1n 1915 cited the case of a boy with bony anky
losis of the nght ankle with the foot 1n a position of equinus
at 140° with the Yeg There were deep scars on the leg and
foot  Ashhurst incised down to the bone on the outer side of
the tarsus from below the external malleolus to the exten or
tendens  The soft parts were raised from the bones  Another
mcision | long was made on the mmner «aide of the ankle jont
mn front of the internal malleclus and parallel to the ubia  Tie
wounds were jomned by burrowing A wedge of bone cut with
1ts base on the dorsum of the tarsu« and its apex at the poste
nor surface of the ankle joint rendered the foot movable
Fascia lata from the left thigh was inserted The resut was
free voluntary motion of about 1P with the foot not quite at a
nght angle  The hallux valgus can ed extreme deformity

A second operation was performed 1n which the head of the
metatarsal was removed and the toe put in posinon  The ten
don of abduction hallucis was mserted The tendc Achille~
was J-ngthened by the «Z» operation  One month later there
was free voluntary motion in the anlle from 85 to 95° ap”
passive motion from 85° to 110 Dr Ashhurst looked for
further umprovement

One would hard v feel that JO° motion m an ankle warrant
the attempt to mobilize it An ankylosis corrected mto pro
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per position would be useful and mobilization mught result 1n
a sore and panful joint

Steindler (46) 1 1916 reported two cases in which peduncu
lated fascia flaps were used  One case was the result of a
fracture of the astragalus and collum a.tragali, wath supination
deformity and the other the result of fracture of the nternal
and externa’ mall and ftmping of the body of the
astragalus on the fractured end of the ubia and fibula  No
resu} s were recorded

Ceballos (116) 1n 1917 used a free flap of fascia lat in a case
of complete tibiotarsal ankylosis in a nght angle  No result
1s gven

Baer s (38a) one case of arthroplasty on the ankle was report
ed 1n 1918 1t 1s of interest as a bone graft of fibula was
inserted before the arthroplasty could be made  The membrane
was mnserted between the astragolus and the fibula  Voluntary
motion of 30° was obtained and the patient walks with comfort

Reich (125) 1n 1919 1ssued his views on arthroplasty of the
ankle joint which he considered one of the most satsfactory
mobilizations  Observations were made 1n various cperated
cases which showed that the desired 20° to 30° range of mo
bility was not obtamed This Reich believed was because n
operation the hibia was agatn made concave and the astragalus
convex As the mobility attained by the natural joint 1s closely
connected with the height of the astragalus over the posterior
segment of the foot the shghtest diminution of this height mter
feres with the excursion for the margins of the concave plane
of the tibia strike against the astragalus anteriorly and poste
norly  In arthroplasty a decrease in the height of the astragalus
seems unavoidable

Reich recommended an inversion of the natural form of
the portions of the joint making the surface of the tibia convex
and the astragalus concave  The flaps of fat are laid between
the surfaces  With this inversion the axis of the joint mobt
Ity will be changed downward without the lateral Ligaments
being adapted to 1t but this new mobility 1s not so much of the

jomt as of the rocking motion which furmshes a useful substi
tute for the former
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ARKLE

Ankylosis of the tibio astragalord jomnt if at a nght angle
without varus or valgus 1s a functional joint with which m my
opinion we should not mterfere  Although a weight bearing
jomt may be obtained from arthroplasty nstabiity pan and
sensttiveness may result

In a shight ankylosis of the ankle in good position there 1s
only a shght hmp If after expertence 1n years to come sta
bilty may be assured with an arc of motion without pamn and
sensitiveness then and only then will arthroplasty be indicated

Ochsner (124) in 1912 reported that 1n case operation was
necessary for ankle deformuties he used the resection method
removing the necessary amount of bone in a transverse line
His cases have been successful and the patients can usual
walk n two weeks  In case of severe ankylosis withcut defor
muty he1s opposed to arthmp]as!y

Ashhurst (77) in 1915 cited the case of a boy with bony anky
losis of the nght ankle with the foot in a position of equmus
at 140 with the leg  There were deep scars on the leg and
foot  Ashhurst incised down to the bone on the outer side ot
the tarsus from below the external malleolus to the exten or
tendons  The soft parts were ratsed from the bones  Another
maision ! long was made on the mner «ide of the ankle jont
m front of the internal malleolus and parallel to the tibha  Tle
wounds were joined by burrowing A wedge of bone cut with
its base on the dorsum of the tarsus and 1its apex at the poste
nor surface of the ankle joint rendered the foot movable
Fascia lata from the left thigh was mserted The resut was
free voluntary motion of about 10° with the foot not quite 2t a
nght angle  The hallux valgus cau ed extreme deformity

A second operation was performed m which the hend of the
metatarsal was removed and the toe put in position The tn
don of abduction hallucts was mserted The tendc Achille~
was lengthened by the «Z» operation  One month later there
was free voluntary motion 1n the ankle from 85 to 95° ap'
passive motion from 85° to 110 Dr Ashhurst looked for
further 1mprovement

One would hard v feel that 10° motion 1n an ankle warrant
the attempt to mobthze 1t An ankylosis corrected mnto pro
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for a case of double hallux valgus using the techmque | have
outhned

For years this patient had compluned of increasing pan and
suffening m the toc jonts  More recently she complained of
loss of loss motion and enlargement of the jonts  Physical
examination showed 1 marhed exostosis on the top and mnside
of both tce joints with limited motion  Excision of the dista'
head of the first metatarsus and nsertion of a bursal flap was
advised

February 1921  In the operation 1/2  of the distal head of
the first metatarsus was removed

Apnl 8 1921  Good motion  Antenor arch padding

Suhsequent convalescence without pamn or swelling  Elas
tic cuffs advised

November 17 1922  Motion perfect  (Fags 115 116 117
118 119 120)

Murphy (36b) 1n 1913 secured good motion n eighteen days
in a case of ankylosis of the phalingeal and metatarso phalan
geal jonts  Leucorthea of four years duration had been the
cause of sffness  Murphy made an maision on the darsum of
the toe and used a flap of fat and fascin from the nner side of
the foot with base upward

In 1916 Murphy (36b) outhined his operative techmique for
hal'ux ngidus as follows A curved ncision with convexity
outward along the extensor tendon ncision of the tendon to
elongate 1t metatarsal head resected and bursal capsule used
as the interposing flap

Putti (50a) i 1913 reported an arthroplasty on an ankylosed
metatarsal phalanx of the ha'lux He made a longitudinal cut
on the internal side of the metatarsal phalanx  removed two
large sesamaids that contributed to the stiffness removed all
capsule and interposed a flap of fascia lata wrapping the two
surfaces  The extensor tendon was shortened A plaster cast
was apphed to keep the hallux 1n a dorsal posiion  The post
operative treatment was regular The stitches were removed
on the ninth day and gentle passive movement was begun
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METATARSO PHALANGEAL JOINTS

The metatarso phalangeal jonts with the exception of the
first metatarso phalangeal jomnt never call for arthroplastc
measures These joints 1n fact are rarely suff The fasca
flap method gives an excellent result m the operation on the
first metatarso phalangeal 101t

OPERATIVE TECHHIQUE AUTHOR’S METHOD

After *horough preparation of the part and the application of
a tourniquet an incision 1s made beglnnmg on the lateral
aspect of the first phalanx and extending parallel to the
< aft curvm to the 'ateral dorsal surface over the region of
the joint and then back to the lateral aspect of the first meta
tarsal  (Fig 109) This flap 1s then disssected down and re-
tracted with double hooks A curved incision 1s then made
through all re tissue including bursa capsule and fas
cia  This mcision begins near the base of the first metatarsal
on the lateral plantar surface and sweeps about 1/4  over the
base of the first phalanx to a corresponding position on the
lateral dorsal aspect of the first metatarsal The flap 18 dissect-
ed back exposing the old 1ot (Fig 110) About 5/8 of the
head of the first metatarsal 1s then removed and all edges
emoothed with a fils or shoemakers rasp {very ymportant)
(Figs 111 112 113} A chromic suturs 1s then passed from the
plantar surface into the cavity and through the flap making a
mattress stiure and then the needle 1s passed through the cavity
to the outer plantar surface and the flap firmly puviled into the
cavity over the end of the metatarsal head (Fig 114) The
skin 15 closed with continuous catgut and a dry dressing apphed
The toe 15 bandaged n mversion and shght olantar flexion
opposite to the usual deformty

Weaght beanng 15 allowed 1n two or three weeks at which
tme passive motion and hydrotherapy are of use Actviy
depends upon the amount of swelling and pain and motion
1s imited according'v The resu ts of mobilization of the jomnt
are excellent

Cace | DR Age 45 years In February 1921 | operated
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SUMMARY

In his contnibution entitled the « Mobilization of Suff Joints »
Dr W Russel Mac Ausland discusces the present status of
arthroplasty emphasizing that this operation 1s not an exaision
He describes the types of ankylesis as infecticus non tubercu
lar and traumatic and enumerates the indications and contra
indications for arthroplasty A careful staterrent 13 made as to
the position 1n which suff jomts functionate best

After passing in review the methods previously used the
author traces the development of arthroplasty including expe-
nimental processes from the time of Verneuil in 1860 to current
methods  Special reference 1s made to Dr Baer for hus work
w1 h chromicized pig s bladder and to the late Dr John B
Murphy for his successful development of the pedunculated
flap as a transplant Free fascia for transnplantation 1n the
expenence of the author and 1n the work of Putti and Payr has
proved most successful and given umform results

The au hor makes a comprehensive study of each jont stat
ing the mndications and contra indications for operation and
describes the general methods of treatment  Each jont which
favors arthroplasty 1s illustrated by drawings of operative tech
nique by carefully tabulated records and photographs etc of
not only the author s cases but of those of other surgeons  All
of the arthroplasties reported by operators 1 the various coun
tries are enumerated stating the methad used and where pns
sible the result obtamed

The author feels jushfied in advising arthroplastic measures

m selected cases of ankylosis especially of elbow hip and
knee joints
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RESUME

Dans .on article intitule Ja « Mebihisation des articulations
raides n le docteur W Russel Mac Ausland discute | etat actuel
de 1 arthroplastie msistant sur le fait que cette operation n est
pas une excision 1l decnt les types d ankyloses infectieuses
non tuberculeuses et traumatiques et enumere les ndications
et les contre ind ons de | arthropl Un expose soighe
nous exphque la pesition dans laquelle les articulations raides
fonctionnent le mieux

Apres aveir pas ¢ en revue les methodes employees anterieu
rement | auteur montre le developpement de | arthroplastie
y ccmprenant les processus expenmentaux depums Vernewl (en
1860) jusqu a ncs jours Une menticn speciale ccncerne le doc
teur Baer et son travail sur la vessie de porc chromisee et feu
'e docteur John B Murphy et le succes obtenu par sa trans
plantation de lambeaux pedicules L aponesrcse hibre pour la

plantation exper par | auteur et citee dans §ou
vrage de Putti et Payr ont eu des resultats meillevrs ¢ plus
uniformes

L auteur fait une etude en detail de chaque articulation expo
sant les indicaticns et centre mndica 1cns operatoires et 1l deent
les methodes generales de tr Chaque articulation jus
tictable de 1 arthreplastie est repr rar des d mon
tran la technique cperatowre des tableaux des photogra
phies etc ncn seulement des cas rencontres par 1 auteur mais
de ceux d autres chirurgiens Tcutes les arthroplasties rappor
tees par des operateurs dans les differents pays sont enumerees
avec les methodes employees ¢t s1 possible le resulta obtenu

L. auteur croit pcuveir con eiller 1 arthroplastie dans certains
cas d ankylose particulierement pour les articulations du coude
de 1a hanche et du genou
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RESUME

Dans scn article intitule la o Mchilisation des articulations
raides » le docteur W Russel Mac Ausland discute 1 etat actuel
de | arthroplastie insistant sur le fait que cette operation n est
pas une excision 1l decrit les types d ankyloses infectieuses
non tuberculeuses et traumatiques et enumere les indications
et les contre indications de | arthroplastie Un expose soigne
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fonctionnent le mieux
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vrage de Puttr et Payr ont eu des resultats meilleurs e plus
uniformes

L auteur fait une etude en detail de chaque articulation expo
sant les mdicaticns et centre indica 1cns operatoites et 1l decnit
les methodes generales de traitement Chaque articulation jus
tciable de 1 arthrcplastie est representee par dzs dessins mon
tran la techmque cperatore des tableaux des photogra
phies etc nen seul des cas 1 par | auteur mais
de ceux d autres chirurgiens  Tcutes les arthroplasties rappor
tees par des operateurs dans les differents pays sont enumerees
avec les methodes employees ¢t s1 possible le resulta obtenu

L auteur croit pcuvcir conceiller 1arthroplastie dans certains
cas d anhylose particulierement pour les articulations du coude
de la hanche et du genou
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Fig 3 Cutting through the Muscle and Fascia down to the joimt
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Fig 5 Sphittng off tip of Olecrason with chsel
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Fig 5 Spltuag off up of Olecranon with tusel
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Fig 4 Sawiog through Olecranon » d end of Humerus.
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Fig 10 Fasaa sewed ove Humerus  tied with chrom ¢ catgut suture
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Fig 12 Stay sutures



Mac AUSLAND

Fig 1) Kanga oy sutur thotgh Ulossad O ra onvp
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Fiz 12 Stay sutures
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Fig 13 Case ] E S R dio ram showing position of ankylos s before arthroplasty

S End result 5 years ten Manths aftet arth opla ty
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Fiz 19 Case Il F D Endresult Vo'tntary extension
One year four months sfter arttroplasty
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Fig 18 Case Il F D End esult 16 Months after arth oplasty

A Valontary exten 1won
B Voloatary flexion.
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F 28 Attachmentof the fasaa B p to the post r1or capsule
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Fig 31 Case | F OK 95 Fl xo1 12 years af £ mth oplasty
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Fg35 Cascel F OK — B Later 1 1o ntgenogram after athroplasty
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Fig 33 Luxavon ofjthe jountlsurfaces (Putu)
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Fig46  Radiogram taken 27 months alter the wtervention (Puti)
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£33 48 Ankyloss f tip Note flexion adduction and nwaid otation usually found sn
this condivon ant catea
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Fg 50 "Goblet " masion thrcugh the tkin ard fasoa laa down to the
muscles and trochanter The lower up of the upper fap 1s placed just below
the tochant 1 The downward pro'ongation Les a'ong auter utface of the
femur (Murphy)
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Fig 49 Ankyl sy of bp Note prop  poste — Abdu ton 10 — slght £ xion [¢[B ]
and sk ght external rot to
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Fig 521 The trochanter with 1ts attached muscles 1s drawn upward the ante.
nor fibers of the gluteus medins muscle haning been et The capsule of the
jotnt 1s being nc:sed ot nght angles 1o the direction of its fibers In this opera
bon 1t was not neccessary to cut either the pynformus or obturator externus.
mscles (Murphy)
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Fig 51 The i pot skin fat o fascra lata ha been retracted upward the
astenor aod postenor borders of the wound are retracted thus expoung
generously the great trochanter and its attached muscles  She cham—saw s
passed onthe needle undera ath the super or muscles group chuefly the gluteus
medius down to the capsule of the jomt, and the trochanter with muscles
attached 11 beng sawed off 1 the direcuon ndicated by the dotted lne
(Mirphy)
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Fig 51 Reshaping and smoothing the head of the fomur and the acetsbatac
cavity with D Murphy s eod mill and reamers The hesd of the femur n
delocated backward from the scctabfim praceeding this step of the ppe
non (Marphy}
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Fig 53 Thelargeguagesberng d o betw nite b daof the femur sad
the acetabufum to di d the bony nkyfos betw en the tno  Note that a
quage by been selected the cune of which 8 th  orm ! cur e of the
head of the femu and the ctabulem o th t & oumowm amount of
ceshaprguoeces y B cthedwvionofthe nkylor (My phy)
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Fig 56 Preparation from the und r surface of the skin flap of the Murphy
pedicled fascia and fat flap for interposition between the freshened ends of the
bones The dotted lines indicate the extent of the flap The use of a pedicled
and therefore viable flap of fasca and fat interposed between the taw bony
wutfaces of the newly formed jowt 1 the charactenstic feature of all of
D Murphy s acthroplasty operalions (Murphy)
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Fig 56 Prepatation from the und r surface of the skin lap of the Murphy
pedicled fascia and fat fAap for interposition betwe n the freshened ends of the
bones The dotted lines indicate the extent of the flap The use of a pedicled
and therefore visble flap of fascia and fat interposed between the raw bony
surfaces of the newly formed jomt s th c(haractensie feature of afl of
D Murphy s acthroplasty operations (Murphy)
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Fig 57 The iterposiog pedicled A p of fascia and { t has been pased arousd
the glutcus medius muscles posterior to s attachment, and dropped bown
over the acetabulum 1o the nm of which it has been sutured with chromrzed
eatgut. The head of th { mur when replaced will be on this fap (Murphy)
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Fig 58 The trochanter hasbeen nailed back i place hand the cut end of the
muscles sutured Usally D Murphy uses 8 continosus suture of phosphor
bronze wire tor unit the muscle The skin 15 sutured with horse hair and
two or three sutures of slkworm gut are inserted 1f neccessary (Murphy)
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e bony anbylos of ) It hip w th rotstion of feg award
nd adduct on bevond pel rc nlet (Marphy)

Fig 59 Complet
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Fis 60 61 67 Photographs made one year alter optation showng that
patient has 8 full wormal range of monon in the hep on wiich the arhroplasty
wes done {Marphy)



Mac Austanp

i
i e e e

1
.

Fig 63 Ussh ped ki ner o
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Fig 6% Line of fuss incasion preparatory 1o remaval of great trochanter
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Fi 66  Sepa auon of the fe 1ur f om the agetabulum
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Fig 67 Reamn out of acetabulum aad oundng of head with Mu phy mol
and femal 2 p
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Fig 68 Tle fascia flap sewed around neck of femur vith nterrupted sutures

and tied with a purse stang
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F5 67 Roamn out of acetabulum and ounding of he d wth Murphy mol
dfemle p
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Fig 70 Cascll O P Roenig nogram of | ft hap before anthroplasty
Mar 22 1916
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O P Roenig nogram of | ft hup before arthroplasty
Mar 22 1916
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Fig 71 Cac} O P Rocoigroogram of ght hp belore arthroplasty
Mar 22 19%5
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Fig 72 Casel

O P Raenigenogram of mght hap 2 1/2 years
ahec antcopla ty Nov 20 $922
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Fig 75 Casell O P Rocntgenogram of left hip 2 years after arthroplasty
Nov 20 1922
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Fig 81 Caseslet 1l Antero-postenor view ~— standing alter a throplasty
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Fig 88  Position of rest note rotation of scapula with full rest position of arm
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Fig 90  In position of st ength a most important factor 1 all wrst cases
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Fig 92 Catel E M Laters! roentgenogram showing ankylosis
before arthroplasty July 29 1922
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befo e arth oplasty J 1129 1922,

E. M Antero post no K

Fig 93 Case!
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Fig 97 Casel E.M Antero postenor roentgenogram showing ankylons
after manrpulation
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iz 99 Cutung out the jomt hne with curved chusel and removal
of smuf amount of bone
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Fig 98  Lune of meis on



Mac AusLasp

Fig 10} Sutwie of bason bt 1o sntenor eapaule.
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Fiz 100 Making convex and conca e sucl ce smooth with le.
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Fig 103 Case]l E M Roentzenogram after arthroplasty
(i plaster}
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Fig 102 Sut  of faseia lata 10 postenor eapsule



Fig 105 Cased

E. M Roenweoogram | month afrer snhioplasy
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Fig 104 Cael E.M Rocotgenogam afie srthroplasty
(i plaster)



Fig 115 Exason of small amount of head

Fig 112 Roundiog of distal end of metatarsiy
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Fig 115 Care) D R Antetorpostenor Roentgenogram 20 months alter arthroplasty



Fiz 114 Flap hownn pl ce
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Fig 117 Cuel D R Tomef 11 fan a1 EREU R P B Yy

Fig 118 Case) D R Tq 4 of 1 it foot 1n plantar e on 21 months afer arthroplasty
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Fig 120 Case 1 D R Toesof ryht foot w plentar B xioa 20 m th 1t nhwopley
asty






